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Fig. 198.—100 HP. GENERATOR and HIGH. SPEED ENGINE. 400 revs. 
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LATEST IMPROVED PATENT SELF-ACTING 
THH “BLAKH-MARSDEN” IS THH BEST. 


, AIR PUMP VENTILATOR, 
— THE RESULT OF THIRTY YEARS’ EXPERIENCE, —— 


50 PHR OHNT. RHDUOTION IN PRIOH. 
H. R. MARSDEN, Soho Foundry, LEEDS. 


and most powerful Exhaust Ventilator in existence. Continuous 
OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 


in action, and impervious to wet and down draught. 
Strongly made of the best Steel, Galvanized, and finest Workmanship, 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 2082 


64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 2519 __ 
Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. 


EMERY WHEELS. 


PRICE LISTS FREE ON APPLICATION. 2540 


MITCHELL'S EMERY WHEEL CO., Mill St., Bradford, MANCHESTER, 
JOHN FLETCHER & SONS, 


(WILLIAM FLETOHER, Sole Proprietor). 
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Telegrams : “ WHEELs, MancnesteR.” Telephone: No. 2084, 
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(\o/} MACHINE-MADE 
? ESTABLISHED, y ) TELEGRAMS 
78 ~¥// WHEELS WHEEL CASTINGS 
d ] MANCHESTER 
rast IN IRON OR STEEL. 


FINISHED MORTICE WHEELS A SPECIALITY. 


Wim Fuiercuer’s Patent Machine-Moulded Tooth Wheel, Fly 
EAGLE FOUNDRY- Wheel, Rope Pulley, and Belt and Strap Pulley Castings, and Mill 
) bd : Gearing of any required dimensions, which can be supplied Bored and 
— SALFORD-:: Turned, By WILLIAM FLETCHER'S Patentep Ixvewtions the fol- 
’ lowing advantages are attained : GREATER ACCURACY, GREATER 
a ka yay N C H E ST E ny DESPATOAR, GREATER ECONOMY IN PRODUCTION. 

=~ ‘ AS SUPPLIED TO THE ADMIRALTY. 

And the most eminent Engineering firms in the World. 2165 


EAGLE FOUNDRY, SALFORD, MANCHESTER 1852 




















D. P. & Co.'s “ Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS & FACTORIES, &c. 


D. P. & Co. are Makers of High-class Cornish, 

Lancashire, ‘‘Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 





Boilers made up to 200 lb. working pressure. 


ALL RIVET HOLES DRILLED. 
Od 5901 


CATALOGUES, PRICE LISTS, ESTIMATES, &e., POST FREE. 
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Johannesburg Address: DAVEY, PAXMAN &.CO., P.O. Box 2037, 
23 & 24, Steytler’s Buildings, Johannesburg, South Africa. 


“TELEGRAPHIC ADDRESS—“PAXMAN, COLCHESTER.” PAKMAN'S PATENT “ECONOMIO” BOILER. London Office: 78, Queen Victoria St., E.C. 
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Of which nearly 500 are in use on board shi 


THE LINDE BRITISH REFRIGERATION Co., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. i 
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MARINE -ENGINEERS, 
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ONE OF OUR SPECIALITIES IS 


MANGANESE STEEL. 


(Manufactured under the Hadfield System and Patents.) 1873 
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ELECTRIC GENERATORS. 


By Mr. H. F, Parswatt, M. Inst. C.E., 
AND Mr. H. M. Hosarrt, 8.B. 
MATERIALS. 

A CONSIDERABLE variety of materials enters into 
the construction of dynamo electric apparatus, and 
it is essential that the grades used shall conform to 
rather exacting requirements, both as regards 
electric and magnetic conductivity as well as with 
respect to their mechanical properties. 











of the production also in many cases exerts a pre- 
| ponderating influence upon the final result. Thus, 
sheet iron frequently has over twice as great a 
hysteresis loss when unannealed as it has after 
annealing from a high temperature. Cast copper 
having almost the same chemical analysis as drawn 
copper, has only 50 per cent. conductivity. Pres- 
sure, as will be seen, exerts a great influence upon 
the magnetic properties of sheet iron. Sheet iron 
of certain compositions, when subjected for a few 
weeks, even to such a moderate temperature as 








devoted to the subject.* It will suffice to call 
attention to the recent investigations of Professors 
Dewar and Fleming,t the results of which show 
that materials in a state of great purity have con- 
siderably higher conductivity than was attributed to 
them as the results of Matthiessen’s experiments. 
Manufactured copper wire is now often obtained 
with a conductivity exceeding Matthiessen’s standard 
for pure copper. 

Copper wire, drawn to small diameters, is apt to 


'be of inferior conductivity, due to the admixture 





Testing 
employed in the magnetic and conducting circuits 
must be of definite chemical composition. The 
effect of slight differences in the chemical composi- 
tion is often considerable ; for instance, the addi- 
tion of 3 per cent. of aluminium reduces the con- 
ductivity of copper in the ratio of 100 to 18.* 
Again, the magnetic permeability of steel contain- 
ing 12 per cent. of manganese is scarcely greater 
than unity. 

The mechanical treatment during various stages 





* Electrician, July 3, 1896, Dewar and Fleming. 





Fig. 1. 


magnetic purposes as before subjection to this tem- 
perature. This matter will be considered in detail 
on a later occasion. 

It thus becomes desirable to subject to chemical, 
physical, and electro-magnetic tests, samples from 
every lot of material intended for use in the con- 
struction of dynamo-electric apparatus. This being 
the case, the importance of practical shop methods, 
in order that such tests may be quickly and accu- 
rately made, becomes a ent. 

Conductivity Tests.— 
| ductivity tests are those described in text-books 








e methods used in con- | 


of Materials.—-The metallic compounds | 60 deg. Cent., becomes several times as poor for | of impurities to lessen the difficulties of manufac- 


ture. It consequently becomes especially desirable 
to test its conductivity in order to guard against 
too low a value. 

The electrical conductivity of German silver and 
other high resistance alloys varies to such an ex- 
tent that tests on each lot are imperative, if any- 
thing like accurate results are required. 





* Among the more useful books on the subject of elec- 
trical measurements are Professor 8. - Holman’s 
‘‘ Physical Laboratory Notes,” Mass. Inst. of Technology, 
and Professor Fleming’s ‘‘ Elec. Lab. Notes and Forms.” 

+ Electrician, July 3, 1896. 
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On a later occasion will be given, for reference, 
Tables of the properties of various conducting 
materials, 

Permeability Tests.--Considerable care and judg- 
ment are necessary in testing the magnetic pro- 
perties of materials, even with the most recent im- 
provements in apparatus and methods. Neverthe- 
less, the extreme variability in the magnetic pro- 
perties resulting from slight variations in chemical 
composition and physical treatment render such 
tests indispensible in order to obtain uniformly 
good quality in the material employed. Various 
methods have been proposed with a view to simpli- 
fying permeability tests, but the most accurate 
method, although also the most laborious, is that 
in which the sample is in the form of an annular 
ring uniformly wound with primary and secondary 
coils, the former permitting of the application of 
any desired magnetomotive force, and the latter 
being for the purpose of determining, by means of 
the swing of the needle of a ballistic galvanometer, 
the corresponding magnetic flux induced in the 
sample. 

Description of Test of Iron Sample by Ring Method 
with Ballistic Galvanometer.—The calibrating coil con- 
sisted of a solenoid, 80 centimetres long, uniformly 
wound with an exciting coil of 800 turns. Therefore, 
there were 10 turns per centimetre of length. The 
mean cross-section of exciting coil was 18.0 square 
centimetres. The exploring coil consisted of 100 
turns midway along the solenoid. Reversing a cur- 
rent of 2.00 amperes in the exciting coil gave ‘a de- 
flection of 35.5 deg. on the scale of the ballistic gal- 
vanometer when there was 150 ohms resistance inthe 
entire secondary circuit, consisting of 12.0 ohms in 
the ballistic galvanometer coils, 5.0 ohms in the 
exploring coil, and 133 ohms in external resistance. 


Hira’, ” = 10.0; C = 2.00; 
107 Z 
HH = 47x 10.0 x 2.00 = 25.1, 
0 


i.c., 2.00 amperes in the exciting coil set up 25.1 
lines in each square centimetre at the middle sec- 
tion of the solenoid ; therefore 18.0 x 25.1 = 452 
total C GS. lines. But these were linked with the 
100 turns of the exploring coil, and therefore were 
equivalent to 45,200 lines linked with the circuit. 
Reversing 45,200 lines was equivalent in its effect 
upon the ballistic galvanometer to creating 90,400 
lines, which latter number, consequently, corre- 
sponds to a deflection of 35.5 deg. on the ballistic 
galvanometer with 150 ohms in circuit. Defining 
K, the constant of the ballistic galvanometer, to 
be the lines per degree detlection with 100 ohms in 
circuit, we obtain 
eee 90400 = 1090 | 
S210 °° 
The cast-steel sample consisted of an annular 
ring of 1.10 square centimetres cross-section, and of 
30 centimetres mean circumference, and it was 
wound with an exciting coil of 450 turns, and with 
an exploring coil of 50 turns. With 2.00 amperes 
exciting current, 
4 
H = 10 * 


450 
x 2.00 = 37.7. 
30 See 
Reversing 2.00 amperes in the exciting coil gave 
a deflection of 40 deg. with 2400 ohms total resist- 
ance of secondary circuit. Then with 100 ohms 
instead of 2400 ohms, with one turn in the exploring 
coil instead of 50 turns, and simply creating the 
flux instead of reversing it, there would have been 
obtained a deflection of 
2400 l 
100 x 50 2 
consequently the flux reversed in the sample was 
9.60 x 1690 = 16,200 lines. 


x 40 = 9.60 deg.; 


And as the cross-section of the ring was 1.10 square 
centimetres, the density was 
16,200 = 
Therefore the result of this opservation was 
H = 37.7; B =: 14,700; & = 390. 
But in practice this should be reduced to ampere- 
turns per inch of length and lines per square inch ; 


75.4 
14,700 = 


1.10 = 14,700 lines per square centimetre. 


Ampere-turns per inch of length = 2 H 
Density in lines per square in. = 6.45 
95,000, 
This would generally be written 95.0 kilolines. 
Similarly, fluxes of still greater magnitude are gene- 
rally expressed in megalines. For instance, 


12.7 megalines = 12,700,000 C G S. lines, 
Although mixed systems of units are admittedly 





inferior to the metric system, present shop practice | 
requires their use. It is, therefore, necessary to 
readily convert the absolute B H curves into others | 
expressed in terms of the units employed in practice. 
In absolute measure, iron saturation curves are | 
plotted, in which the ordinates B represent the | 
density in terms of the number of CGS lines per 
square centimetre, the abscisse denoting the 
magnetomotive force H. B/H equals », the per- 
meability. Inthe curves used in practice the ordi- 
nates should equal the number of lines per square | 
inch. They are, therefore, equal to 6.45 B. The | 
abscissxe should equal the number of ampere-turns | 
per inch of length. Letting turns = 1, and amperes | 
= C, we have— 


Y 
a= sane, l being expressed in centimetres. 
: 10H 
.’. Ampere-turns per centimetre of length = c? 
2.54 x 10H 
4m : 
Ampere-turns per inch of length = 2.02 H. 
Therefore ampere-turns per inch of length are 
approximately equal to 2 H. 
Other Permeability Testing Methods.—The bar and 
yoke method devised by Dr. Hopkinson permits of 


Ampere-turns per inch of length = 





Electrical World for December 15, 1894. The prin- 
ciple has been embodied in a commercial apparatus 
constructed by Mr. Holden in 1895,* and also in a 
similar instrument exhibited by Professor Ewing 
before the Royal Society in 1896.t 

Holden’s raethod consists essentially of an 
arrangement in which two bars are wound uni- 
formly over equal lengths and joined at their ends 
by two blocks of soft iron into which they fit. The 
rods are parallel, and about as close together as 
the windings permit. In practice it has been found 
most convenient to use rods of about .25 in. in dia- 
meter and about 7 in. long. Over the middle 
portion of this arrangement is placed a magneto- 
meter, not necessarily a very sensitive one, with its 
needle tending to lie at right angles to the length 
of the two bars, the influence of the bars tend- 
ing to set it at right angles to this position. 
Means are provided for reversing simultaneously, 
and for measuring each of the magnetising currents, 
which pass in such directions that the north end of 
one rod and the south end of the other are in the 
same terminal block. It is evident that when- 
ever the magnetometer shows no effect from the 
bars, the fluxes in them must be equal, for if not 
equal there would be a leakage from one terminal 





Fig. 


the use of a rod-shaped sample, this being more 
convenient than an annular ring, in that the latter 
requires that each sample be separately wound, 
whereas in the rod and yoke method the same 
magnetising and exploring coils may be used for all 
samples. However, the ring method is more abso- 
lute, and affords much less chance for error than is 
the case with other methods, where the sources of 
error must either be reduced to negligible propor- 
tions, which is seldom practicable, or corrected for. 
Descriptions of the Hopkinson apparatus are to be 
found in text-books on electro-magnetism,* and the 
calculation of the results would be along lines 
closely similar to those of the example already 
given for the case of an annular ring sample. 


Mernops oF Mrasurinc PerMEasinity Not Re- 
QUIRING BaLuistic GALVANOMETER. 

There have been a number of arrangements de- 
vised for the purpose of making permeability mea- 
surements without the use of the ballistic galvano- 
meter and of doing away with the generally con- 
siderable trouble attending its use, as well as 
simplifying the calculations. 

Those inwhich the piece to be tested is compared 
to a standard of known permeability have proved 
to be the most successful. The Kickemeyer bridget 
isa well-known example, but it is rather untrust- 
worthy, particularly when there is a great difference 
between the standard and the test-piece. 

A method of accomplishing this, which has been 
used extensively with very good results, has been 
devised by Mr. Frank Holden. It is described by 
him in an article entitled ‘‘A Method of Deter- 
mining Induction and Hysteresis Curves” in the 


* Also J. Hopkinson, Phil. Trans., 455, 1885. 





arch 
+ Electrical Engineer, New York, March 25, 1891. 


2. 


block to the other through the air, and this would 
affect the magnetometer. This balanced condition 
is brought about by varying the current in one or 
both of the bars and reversing between each varia- 
tion to get rid of the effects of residual magnetism. 
For each bar 
_4+anC€ 
107— 
where 
ad a= 


number of turns. 
= current in amperes. 
1 = distance between blocks in centimetres. 
As the same magnetising coils may always be 
used, and as the blocks may be arranged at a fixed 
distance apart, 


4nn_tz 

10 7 rie 
and 

B= KO, 


The B H curve of the standard must have been 
previously determined, and when the above de- 
scribed balance has been produced and the magneto- 
motive force of the standard calculated, the value of 
B is at once found by reference to the characteristics 
of the standard. If the two bars are of the same 
cross-section, this gives directly the B in the test- 
piece, and H is calculated as described. The 
method furnishes 2 means of making very accurate 
comparisons, and the whole test is quickly done and 
the chances of error are minimised by the simplicity 
of the process. The magnetometer for use with 
bars of the size described need not be more delicate 
than a good pocket compass. Although two pieces 





* «An Apparatus for Determining Induction and Hy- 
steresis Curves,” Electricul World, June 27, 1896. 

+‘*The Magnetic Testing of Iron and Steel,” Proc. 
Inst. Civil Engineers, May, 1896, 
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of quite opposite extremes of permeability may be 
thus compared, yet it takes less care in manipulat- 
ing, if two standards are at hand, one of cast iron 
and one of wrought iron or cast steel, and the stan- 
dard of quality most like that of the test-piece 
should be used. 

Sheet iron may be tested in the same way, if it is 
cut in strips about .5in. wide and 7 in. long. This 
will require the use of specially siaped blocks, cap- 
able of making good contact, with the ends of the 
bundle of strips which may be about .25 in. thick. 
In general the cross-sections of the test-piece and 
standard in this case will not be equal, but this is 
easily accounted for, since the induction values are 
inversely as the cross-sections, when the total 
fluxes are equal. In Figs. 1 and 2 are shown both 
the Holden and the Ewing permeability bridges. 


(To be continued.) 








MESSRS. SCHNEIDER AND CO.’S 
WORKS, CREUSOT.—No. I. 


BerorE developing into the great industrial 
centre which it is to day, le Creusét has passed 
through many varying phases, and alternating 
periods of prosperity and difficulties marked the 
earlier years of its existence. When the works— 
then only on a comparatively small scale—passed 
into the hands of Messrs. Schneider, they pro- 
gressed rapidly, and have steadily advanced until, 
to-day, they form one of the largest and most per- 
fectly organised metallurgical establishments in 
the world. 

The first known document, still in existence, and 
reproduced in Fig. 1, page 4, in which the name of 
Creusdt is mentioned, is a deed of sale, dated 1253, 
by which Henry de Monestoy ceded the ‘‘ Villa de 
Crosot ” to Hugues IV., Duke of Burgundy. 

At that remote time Creusét was nothing but a 
villa or dairy farm, occupied by a few persons, but 
this farm was located on valuable coal deposits, 
the existence of which were only recognised 250 
years later (1502), when the first rude efforts to 
obtain mineral fuel were made by the inhabitants 
of the farm and adjoining village. Nearly three 
centuries later, in 1782, a company was formed, 
under the direct patronage of Louis XVI., for the 
installation and working of the Royal ironfoundries 
of Montcenis ; these works obtained their supplies 
of raw material from the mines of Creusét, which 
had then been opened under a concession granted to 
M. de la Chaise. Four years later, in 1786, this 
concessionaire disposed of all his rights to the Mont- 
cenis Company. It is evident that considerable 
activity characterised the administration of this 
company, which after having acquired the Creusét 
property, erected four blast-furnaces, and employed 
the English engineer, William Wilkinson, the in- 
ventor of the cupola furnace for re-melting cast 
iron with coke, to put his system into operation at 
the works. Up to this time water-power had to be 
almost entirely relied upon, and as this source of 
energy was lacking at Creusdt, the company applied 
to a still more famous Englishman, James Watt, to 
erect steam engines for them. In 1785 fresh coal 
mines and iron mines were opened, and the foun- 
dry had in that year become so largely extended, 
that it gave employment to more than 1500 persons, 
for whom houses had been built by the company. 
In 1787 the industry known as the ‘‘ Manufacture 
de Cristeaux de la Reine,” which had previously 
been established at S&vres, was transferred to 
Creusét ; these glass works were maintained in 
operation until the year 1832. 

In 1793 the great Central Canal was constructed ; 
ws it passed near the Creus6t works it opened a 
new and very important means of communication 
for the latter, thus giving extended facilities for the 
delivery of raw materials and the transport of 
manufactured products. By this time, too, the 
constantly increasing population, due to the grow- 
ing industry, made Creusét, which had hitherto 
been a dependence of the district of Breuil, into a 
Separate commune. During the period of the Re- 
volution the foundry was requisitioned by the Pro- 
visional Government, and was worked wholly on 
account of the nation. Restored to its former 
condition as a private enterprise, under the 
Empire, it still continued to carry out large 
Government contracts, and manufactured great 
quantities of cast-iron and bronze guns, as 
well as projectiles. To so large an extent had 
the military requirements of the Revolutionary 
Government, and the Empire, absorbed the produc- 





tive power of the works, that when the permanent 
peace of 1815 succeeded the long series of years of 
war, the occupation of Creusét disappeared, and 
finding it impossible to create new business, the 
company had no alternative but to close the works 
entirely. It passed, in fact, through a period of 
bankruptcy after having absorbed a capital of 
14 million francs. Three years later (1818) one of 
the creditors, Mr. Chagot, the elder, purchased the 
whole of the works for 905,000 francs. In 1823 
Mr. Chagot created a new company in association 
with his children, but this proved a disastrous 
undertaking, and the works languished until in 
1828 there was founded the ‘‘ Société Anonyme des 
Usines, Forges et Fonderies du Creusdt et de 
Charenton.” This company, however, proved itself 
no better able to achieve success than its prede- 
cessor, and it had to go into bankruptcy on June 
25, 1833. On November 25, 1835, the works were 
repurchased by Messrs. Coste fréres, Jules Chagot, 
and some others, and the following year they were 
acquired by Mr. Eugene Schneider, at that time 
director of the iron works of Bazeilles. This gentle- 
man, the real founder of Creusdt, in association 
with his brother, Mr. Adolphe Schneider, created a 
new stock company, under the title of ‘‘ Schneider 
freres and Compagnie.” After the death of his 
brother, on August 3, 1845, Mr. Eugene Schneider 
remained as the sole director of Creusét, and it 
was at this time that the name of the company was 
altered to its present title, ‘‘ Schneider and Cie.” 
Mr. Eugene Schneider’s son Henri, born in 1840, 
was closely associated with his father in the manage- 
ment of the works; he became the sole director 
on the death of the latter (November 27, 1875). 
Mr. Eugene Schneider, of the third generation, 
born in 1868, has recently become associated in the 
management of the company with his father, Mr. 
Henri Schneider. 

Reverting to the period when the foundations for 
the real prosperity of Creusét were laid after the 
disastrous failure of June, 1833, it will be observed 
that Messrs. Schneider freres acquired Creusdt at 
the time when railway construction and steam navi- 
gation were expected to give an immense impulse 
to metallurgical industries ; and the new owners 
did not fail to realise that if they were to be able 
to meet the requirements of a coming industrial 
era, it was necessary to equip their works with the 
best and most complete plant that could be obtained. 
Extensive machine shops were, therefore, erected 
at. Creusdt, and at the same time engine works 
specially adapted for the construction of marine 
engines, were built on the banks of the Saédne 
at Chalon. In 1838 the first locomotive manufac- 
tured in France steamed out of the Creusdt 
works, and in 1839 the company completed other 
locomotives, as well as some steamboats for the 
navigation of the Saéne and the Rhine. All of 
these extensive orders had been completed with 
relatively imperfect appliances, and it was the 
special care of the energetic chief of the company 
to improve the plant and to increase the facilities 
of output. Thus it was that Mr. Bourdoneu, one 
of the Cruesét engineers, constructed the steam 
hammer, which created an entire revolution in the 
forge. It was with this first hammer that Messrs. 
Schneider and Co. were able to make the machinery 
for vessels of war of 1350 horse-power, as well as 
the engines for ocean-going steamers. 

In this way Creusét continued to advance from 
year to year. In 1855, when the Crimean war 
broke out, it rendered the French Government 
very notable services by its rapid delivery of con- 
siderable orders for warship machinery, and armour- 
plates for floating batteries. During a period of 
seven months it completed 17 marine engines, each 
of 450 horse-power, for gunboats and floating bat- 
teries. It also during the same time finished four 
marine engines of 1950 horse-power for ships of the 
line, and commenced three of 2400 horse-power 
for frigates. 

In the year 1860 treaties of commerce were made 
which brought about great changes by throwing 
open the gates of France to foreign competition. 
The industrial situation appeared critical, and for 
awhile the Creusét works, in common with many 
other industries, feared extinction. They could not 
compete with the importations from abroad, as 
regards price, for they were not equipped to carry 
on a war of competition. To do this successfully 


meant great changes in the works, new machinery, 
and improved methods of production ; a complete 
awakening, in short, from the indifference born of 
protection. 


The alternative of extinction was not 





one that commended itself to the energetic 
managers of the works, who faced the situation 
with no half measures. The number of blast- 
furnaces was increased ; new rolling mills with an 
annual capacity of 150,000 tons were erected ; the 
railway system of the works was extended to the 
iron mines of Mazenay ; and works for the manu- 
facture of fireclay and other refractory products 
were started on the bank of the Canal du Centre, 
near the Perreuil forges. In the year 1867 the 
steel industry was introduced at Creusdt ; at first 
MM. Schneider employed the Martin-Siemens 
process, and this, a little later, was supplemented 
by the Bessemer process. It is from this time 
that dates the manufacture at Creusdt, of steel 
rails, plates, and bars of soft steel for shipbuild- 
ing and gun construction. By this development 
MM. Schneider and Co. were very largely instru- 
mental in the reconstruction of the artillery of the 
French Army and Navy. In 1875 a large depart- 
ment was created, especially for producing heavy 
stéel forgings, and steel tyres for locomotives and 
rolling stock. The 100-ton steam hammer, an 
enormous machine, was completed the following 
year; it was used almost entirely for forging 
marine-engine steel shafting and steel gun tubes of 
large size. Up to this time the plates used for 
armoured ships were wholly of iron. Messrs. 
Schneider and Co. saw the benefits to be derived 
from the special qualities appertaining to steel, and 
they sent to Spezia in 1876 for comparative firing 
tests, the first steel armour-plate that had ever 
been made. The results obtained were remark- 
able, and the Italian Government was so con- 
vinced of their superiority, that they gave to 
Creusét the order for steel armour-plates for the 
two great war-vessels Duilio and Dandolo. The 
value of steel for armour was hotly disputed, and 
the full degree of credit due to MM. Schneider for 
this bold departure in armour-plate construction 
was not accorded them till many years later. (For 
a description of these first firing trials against steel 
armour-plates, see ENGINEERING, vol. xxii., pages 
388, 409.) 

The improvements that were constantly intro- 
duced into means of defence since the first experi- 
ments with armour-plates, naturally resulted in 
equally active developments in methods of attack. 
Cast-iron guns had long before this date given 
place to bronze and afterwards to breech-loading 
steel guns, those of the present day ; and in this 
connection it may be mentioned that the tests of 
the steel plates of Creusdt were contemporary 
with the completion of the Armstrong 100-ton 
guns—those costly follies built for the Italian 
ironclads, and uselessly repeated subsequently to 
some extent in our own Navy. As the natural 
consequence of the great facilities they possessed 
in the production and manufacture of steel, MM. 
Schneider and Co. took, and have maintained since 
1870, from the commencement, the leading posi- 
tion in France as makers of steel ordnance. For 
a number of years this department of the works 
existed in the general machine shops, but in 1888 
the company, wishing to develop the manufacture 
of war material, erected very extensive gun works, 
where all the final operations are completed, and 
the mountings and war material for fortifications 
are made. Within the last few months the most 
important additions have been made in this branch 
of the works, and the artillery department now 
comprises, in addition, the large gun works and 
the polygon of Le Havre, as well as an extensive 
area on which are to be erected special works for 
the construction of field and mountain artillery. 
Adjoining the gun shops of Creusét is a polygon, 
where the firing trials of guns and mountings are 
conducted, as well as tests of armcour-plates, &c. 

Shortly after the establishment of the ordnance 
works, an electrical department on a very large 
scale, was established. The chief addition in 1892 
was that of a steel foundry, in which castings of the 
largest size are produced. 

On account of the constantly increasing orders 
for armour-plates, from the French and other 
Governments, it had become necessary to increase 
and modify the machine tools and other appliances 
for the completion of such orders. These additions 
include extensive installations for forging, cementa- 
tion, tempering, and finishing the steel plates, espe- 
cially of the most modern types, such as those with 
hardened surfaces or Harveyised ; the first of these 
were delivered in 1893, by a process patented and 
owned solely by the company. These constant 
changes and extensions of the steel departments 
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TEXTE LATIN 


\.. « Nos Guitlermus, humilis abbas Sancli Martini 
Eduensis, et wos Gil, officialis Eduensis, notum Jacimus 
mniversis quod in mostra presentia constitulus Henvicus de 
| Monestoy recognorit se vendidisse, Concessisse ct ta perpe- 
ftuwm tradidisse nobili viro Lugoni, duct Burgundx, guic- 
| guidt habebat idem Uenricus vel habere debebal in Villa-Dei 
subtus Montcenys et in villa de Crosot, ef in finagiis et 
appendicus dictarum villarum, in hominibus, terris, pratis, 
aemoribus et omuibus rebus aliis guiduscuingue, pro quadra- 
ginta libris Divionensinm, guas a aicty duce recoguorit 
coram nobis dictus Henricus se recepisse im pecunia nume> 
rata. Que omnia promisit et fenetur idem Henricus jura- 
mento suo super hac corporaliter prastito, super se et 
super omnia bona sua mobilia ct immobilia ubicumgue 
Sucrint, cidem duct et ipsius hxvedjbus contra omnes deffen- 
dere ef in perpetuum garantire. lu cujus rei testimonium 
ad preces ef instantiam dicti Heurici, prosentibus litteria 
nigillorum nostrorum adh aires munimenta, Actum anno 
Domini millesimo 4. yuinguag tertio mense 
octobris, » 





Fic. 


involved the removal of the old railway tyre shops, 
which have now been shifted to a new position ; the 
change was made in 1895. 

It is almost unnecessary to say that during this 
rapid and constant development, the town of 
Creusot has grown also; in 1836 the population 
was 2700 ; to-day it is 32,000. 

At the commencement of last year, MM. 
Schneider and Co. acquired the Ordnance Depart- 
ment of the Société des Forges et Chantiers de la 
Mediterranée, and they have combined this depart- 
ment with that of Creusét, and the polygon of 
Hoc with that of the Villedieu, under the general 
name of ‘‘ Services de ]’Artillerie.”” This huge de- 
partment has been placed under the direction of 
Mr. Canet, whose reputation as a gun designer and 
constructor is known throughout the world. This 
combination has placed at the disposal of MM. 
Schneider and Co. extraordinary means of produc- | 
ing war material, which will be still further ex- 
tended within a short time. As we have described 
in a previous volume of ENGINEERING, the Havre 
Ordnance Works possess the Hoc firing grounds at 
the mouth of the Seine ; their suitability for trials of 
all kinds of war material need not be, therefore, 
insisted upon here. (See ENGINEERING, vol. xlix., 
pages 611 and 641.) 

It will readily be understood that by this com- 
bination there has been formed a great and very 
powerful establishment in France for the manu- 
facture of ordnance and its accessories for all 
nations. This material will be known as ‘‘Schneider- 
Canet,” and will represent the only French indus- 
try in war material for foreign countries. 

We have endeavoured in the present article to 
sketch in mere outline the history and development 
and the work accomplished by the succeeding gene- 
rations of Schneiders. Some illustrations of the 
earlier periods of Creusdt are also appended (see 
Figs. 2 to 5). We will enter somewhat more into 





details in succeeding articles, 
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Industrial Democracy. By Sypnry and BEatTrick WEBB. 
London: Longmans, Green, and Co, 1897. 
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Tuis book will at once take its place as the | 


standard work of reference on trade unionism, and 
though the bias of the authors is apparent through- 
out, yet they have not suppressed facts telling 
against their own views, and, indeed, the subject is 
treated with commendable honesty throughout. 
The authors, having styled a previous work the 
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FacsIMILE OF Deep or SALE or CreEvs6r (1253). 


TRADUCTION 


ee 
t * ‘| a 


«Nous Guillaume, humble abbé de Saint ~ Martin - 
‘dAutun, ef nous Gilo, official dAutun, & tous. savoir 
fuss gue séant en notre présence Henry de Monestoy a 
reconnu avoir vendu, concédé et livré & perpituité & noble 
homme Hugues, duc de Bourgogne. tout ce gue ledit Heury 
avait on devait aroir dans, la. Villa-Dei {Ville-Diew) sous 
Montcenys et dans la Villa de Crosot (Ville du Crensot, ef 
dans tes finages et apparentances desdites villa, en hommes, 
terres, prés, bois et toutes autres choses guetles qwelles 
soient, pour guarante livres dijounaises,. que ledit Henry 
@ recounu par-devant nous avoir recues dudit duc en argent 
compl. Toutes choses que ledit Henry a promises et aux- 
quelles il est tonu par son serment qu'il a prité dant corpo- 
rellement présent, s'engageant de sa personne ef an risque 
de tous ses biens meubles et immeubles, a les défendre contre 
tous au bénéfice dudit duc et de ses héritiers, et a lex 
garantir en paix d toujours. En foi de quoi, dla pritre et 
4 la requéte dudit’ Henry, nous avons apposé aux. présentes 
lettres la sanction de nos sceaux respectifs.. Acté [an da 
Seigneur mil deux cent cinguante-trois au mois d'octobre: » 


+ 
ex 
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Tur Town or Creusét 1n 1851. 





La VERRERIE, CREUSOT, IN 1851. 
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“History of Trade Unionism,” require an entirely 
new title. Otherwise they might have named this 
book the ‘‘ Action of Trade Unionism,” ‘ Aspira- 
tions of Trade Unionism,” or something of that 
kind ; for the foundation and superstructure of the 
work are trade unionism. Effort for originality has 
lost them something of reality. Industrial demo- 
cracy does not exist. It would be a far harder 
thing to create than political democracy, which also 





Fic. 4. Le Crevusér 1 1782. 





Fig. 5. Le Crevusér in 1801. 


has never been reached. The English tried for the 
latter two and a half centuries ago, and produced 
Cromwell ; the French effort 150 years later created 
Napoleon ; the Americans have been more success- 
ful, but have Tammany and the politicians. To be 
democrats we must be perfect and very satisfied. 
Maybe we are all democrats at heart; wanting 
every one to be as good as the best, as wise 
as the wisest, and to have as much as the most, for 











that is what is needed for democracy ; but we know, 
if we think, that the most impossible thing is to 
make a democracy out of a people unfit. History 
is full of examples showing that the giving of 
votes does not create ‘‘a form of government in 
which the supreme power is lodged in the hands 
of the people.” Votes are tools, useless, unless 
in the hands of craftsmen, and a nation of good 
political craftsmen has yet to be found. 
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The book would be very welcome if it were only 
because the authors express the views of trades 
unionism more authoritatively than any other 
person or collaborators. They have devoted six 
years to collecting materials for the work ; and 
those who know them will be sure of the earnest- 
ness with which they have worked, and the untir- 
ing energy they have thrown into the task. They 
have been brought into contact with persons of all 
classes, and it may, we think, safely be said that 
there is not a single prominent character in the 
world of trade unionism with whose opinions they 
have not made themselves acquainted. 

‘‘In the Anglo-Saxon world of to-day,” they 
say, ‘‘we find trade unions are democracies ; that 
is to say, their internal constitutions are all based 
on the principle of ‘government of the people by 
the people for the people’.” One’s thoughts turn 
Tooley-street way. Mr. Tom Mann recently said 
there must be 100,000 men working at the engineer- 
ing trade in this country who are non-unionists. 
The custom of the Society of Amalgamated Engi- 
neers prevents any man who is not a member from 
doing skilled work, no matter how competent he 
may be, in establishments where the Society holds 
sway. Therefore, if a mechanic—one of this 
majority of 100,000—seeks employment in a union- 
controlled works, he seeks in vain. If he has 
worked all his life in a non-union shop, and that 
shop falls under the power of the Amalgamated 
Society of Engineers, he must ‘‘ take up his ticket,” 
and find work—if he can—elsewhere, unless he 
persuade the Society to set aside the restrictions 
as to membership in ruleXX. But, in any case, 
permission to earn his living at his trade is sub- 
ject to the caprice of an election ; that is to say, 
he is at the mercy of a bare majority of those 
present at a branch meeting of the Society into 
which he is forced to seek admission ; both pre- 
judice and interest probably being ranged against 
him. Under the circumstances mentioned—which 
are typical, though far from complete—we will 
venture to paraphrase the authors’ description of 
such trade-union principles into ‘‘government of 
the people by a clique for a clique.” 

The first chapter in the book, by the examples 
given, bears out the truth that democracy is not 
only undesirable but also impossible until men are 
sufficiently educated—using the term in its best and 
broadest sense—to see broadly wide issues and to 
frame their policy with present self-denial for 
ultimate gain. A history is given of the early 
trade clubs, which is not less interesting than 
instructive. Their constitution was framed on the 
most liberal principles of democratic government, 
and their chief fruit appears to have been a large 
consumption of beer and tobacco. When, how- 
ever, ‘‘the exigencies of warfare with the em- 
ployers arose,” the democratic theory was frankly 
abandoned, ‘‘ the direction of affairs passing out of 
the hands of the general meeting into those of a 
responsible, if not a representative, committee.” 
Thus the London tailors, we are told, had two con- 
stitutions—-one for peace and one for war. ‘In 
quiet times the Society was made up of little auto- 
nomous general meetings at the 30 houses of call in 
London and Westminster.” The organisation for 
war was very different. ‘* Each house of call has a 
deputy (the authors quote from an earlier writer), 
who on particular occasions is chosen by a kind of 
tacit consent, frequently without it being known toa 
very large majority who is chosen. The deputies form 
a committee, and they again choose, in a somewhat 
similar way, a very small committee, in whom, on 
very particular occasions, all power resides, from 
whom all orders proceed, and whose commands are 
implicitly obeyed.” 

The authors give also seme interesting particulars 
of the endeavour made in earlier times to secure 
democratic government b." the application of the 
principle known as ‘‘the initiative.” By virtue 
of this system any branch of a larger organisation 
is at liberty to suggest legislation for the whole 
body, and if the measure is carried, it naturally 
becomes law. As might be imagined, the appli- 
cation of this principle resulted in innumerable 
speculative and unworkable proposals being sug- 
gested, so that the whole business became a farce. 
It must be obvious, as the result of a little thought, 
that the initiation of legislation must proceed from 
an individual ora small numberof individuals, though 
it may embody the feeling of the majority. The 


referendum, that is, the submission to the general 
vote any measure originated by the representa- 
tive assembly, has also been largely adopted in the 


past ; but it was found to be no check on the 
power of the few, and it is best in the trade-union 
world to trust executive power to those who de- 
voted their attention more exclusively to govern- 
ment. In fact, this part of the book simply 
teems with instances of failure of the democratic 
system of government, if we accept the term 
as meaning supreme power in the hands of 
the people, and not simply votes. One example, 
out of the many, is as much as is needed to enforce 
this lesson. Among the coal-miners of the North 
the theory of ‘‘ direct legislation by the people” is 
still in full force. Thus, the 19,000 members of 
the Northumberland Miners’ Mutual Confident 
Association decide every question of policy, and 
even many administrative details, by the votes 
taken in the several lodge meetings. The salaried 
ofticials are elected by the members at large. In 
June, 1894, a vote of all the members was taken on 
the question of joining the Miners’ Federation, 
and was decided in the aftirmative. But in the 
very next month, when the lodges were asked 
whether they were prepared to give effect to a well- 
known policy of the Federation, a negative vote of 
more than two to one was cast; and this was 
backed up by an equally decisive refusal on another 
vote. ‘*They had joined a Federation knowing 
its principles and its policy, and immediately after 
joining they rejected the principles they had just 
embraced,” was the comment of one of their own 
Executive Council. The refusal of the Northumber- 
land men to obey instructions led zo their with- 
drawal from the Federation, but almost directly after 
a decisive majority voted in favour of again becom- 
ing part of the federal organisation. The federal 
authorities asked whether the renewed application 
meant willingness to conform to the policy of the 
organisation, and on this another poll was taken, 
when the proposition to join was negatived bya majo- 
rity of five to one. It is worthy of note, as bearing 
on the possibilities of democrative government by 
insufticiently educated persons, that in this case the 
Executive Committee of the Northumberland Asso- 
ciation was strongly opposed to the amalgamation, 
and that when the two decisions approving of the 
step were given the voting was by ballot, but when 
the adverse decisions were recorded the voting was 
by the lodge vote. 

In this part of the work the facts which the 
authors have collected are impartially set forth, 
and the opinions expressed are generally such as 
would recommend themselves to moderate men ; in 
fact, the chapter forms a valuable contribution to 
the literature of sociology. 

A good deal of space is given to the Amalga- 
mated Association of Operative Cotton Spinners 
and the Miners’ Federation of Great Britain. 
These are described as the two organisations in the 
trade-union world enjoying the greatest measure of 
representative institutions ; and the former is evi- 
dently, in the opinion of one, at least, of the authors, 
the greatest institution of the kind in the world, both 
in regard to power and the perfection of its system 
of government. It has been eminently successful 
in the objects it was established to promote, having 
enjoyed the advantage of some specially able men 
as leaders. How far it may have contributed to- 
wards the depression which has spread over the 
cotton industry in this country, and to what extent 
it has hastened the extremely rapid rate with which 
foreign competition has risen of late, it would be 
beside our present purpose to inquire. Naturally 
the authors give no thought to the subject, for to 
them trade-unionism can hardly do wrong, or at 
any rate no general wrong to an industry. The 
legislative power of this Association of Cotton Spin- 
ners is vested in a meeting comprising representa- 
tives from the previnces and districts included in 
the Association. These representatives, about 100 
in number, are elected annually in strict propor- 
tion to membership. The ‘‘ Cotton Spinners’ Parlia- 
ment” meets every quarter in Manchester, and 
can be called together by the Executive Council at 
any time. Its power is ‘‘absolutely supreme,” 
and there is no provision for taking the votes of 
members on any questions decided. The actual 
government of the Association is conducted by an 
Executive Council elected by the general repre- 
sentative meeting. It consists of a president, 
treasurer, and secretary, with thirteen other 
members of whom seven at least must be working 
spinners, whiist the other six are the permanent 
officials appointed and maintained by the principal 
district organisation. The actual executive work 





is performed by the general secretary, who is 





appointed by the representative assembly, and 


who himself engages office assistance. The candi- 
dates for secretaryship pass a competitive exami- 
nation, and the post is a permanent one. 

It is notable that this most successful trade 
union has a constitution which closely resembles 
that of this country. There are no peers, and 
there is no crown, but the fact that the secretary 
is appointed for life, which is equivalent to a 
permanent prime minister, may be taken as a 
set-off against this; and indeed the actual power 
or influence of a strong secretary is, in many 
respects, in advance of that of the crown. 

Reading of these great trade societies, one is so 
impressed by their power, their wide influence, 
and the importance of the issues they control, until 
it is almost difficult to avoid the conviction that 
they should be given those legislative powers which 
their most strenuous supporters claim for them. A 
few minutes’ reflection, however, will put one right 
on this issue. Large as is the membership of these 
societies, they represent but a section of the nation, 
most of them a minority even of the working 
people in the trade to which they are affiliated. 
They would be more than human were they not to 
frame their ends to benefit themselves rather than 
society at large, and in this way we should have a 
class legislation spring up which could not fail to be 
harmful to the nation. This fundamental principle 
should never be lost sight of when Congresses 
and committees ask for legislative sanction to be 
given to trade-union rules, a step which, it is claimed, 
has practically already been taken in the Fair Wages 
resolution of the House of Commons. The book now 
under notice reminds us that the agenda of the 
Annual Conference of 1894 comprised ‘‘ the Eight- 
Hours’ Bill, the stacking of coal, the making of 
Saturday a regular whole holiday, the establish- 
ment ofa public department to prevent unscrupulous 
competition in trade, the amendment of the Mines 
Regulation and Employers’ Liability Acts, interna- 
tional relations with foreign miners’ organisations, 
and the nationalisation of mines.” The difficulties 
to which the authors refer in the chapter on 
‘* Representative Institutions” must also be taken 
into account when considering the responsibility of 
trade -union action. The term ‘‘ inarticulate,’ 
which is used in connection with the working man, 
is one particularly expressive. Docility of the rank- 
and-file of unions to their chosen popular leaders 
is one of the most dangerous features of trade union- 
ism, because the leader is most popular who holds 
forth the greatest prospect of immediate aggrandise- 
ment, no matter what the ultimate result may be. 
The authors claim that some unions have gone far 
tosolve the problem of democratic government ; and 
then go on ‘‘to consider to what extent the consti- 
tutional problems of trade-union democracy are 
analogous to those of national or municipal politics.” 
Even if it were true—and by the authors’ showing it 
is very far from true—that the problem of democratic 
goverment in trade unions had been solved, it 
would constitute but half the question when viewed 
from a national standpoint. For an elected body 
to be democratic it must represent all interests ; 
and it is obviously impossible to separate the 
interests of the employers from those of the em- 
ployed, or, when these are combined, to isolate 
them from the consumers’ legitimate demands. It 
is comparatively a simple matter for workmen to 
combine for enforcing higher wages, or even for 
workmen and employers to form a league in order to 


'demand higher prices from the purchasers of their 


commodities. But that is class legislation, and 
therefore anti-democratic, for if we study national 
welfare we cannot neglect the consumier. In short, 
trade - union interests must be subservient to 
national interests, and the authors’ failure to more 
fully recognise this wholesome truth detracts much 
from the value of what is, notwithstanding, a most 
useful and painstaking work. 

The part of the book which deals with ‘‘The 
Unit of Government” is full of suggestive facts. 
Those dealing with the attempts to affiliate 
Scottish and Irish societies are especially interest- 
ing. The English unions are apparently glad to 
affiliate with their northern fellow tradesmen, 
because the Scotch are punctual in payment and 
frugal in administration. The fault found with 
them is that they are more anxious to earn a good 
living for themselves than assist in developing the 
more militant aspects of unionism. ‘‘ The English 
carpenter, plumber, or smith,” we are told, ‘‘who 
finds himself working-in a Scotch town, is apt to 
declare the Scotch union in his trade to be little 
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better than a friendly society, and to complain that 
Scotch workmen are too eager for immediate gain 
and for personal advancement, sufficiently to resist 
such dangerous innovations as competitive piece- 
work, nibbling at the standard rate, or habitual 
overtime.” The Scotch are proverbially long- 
headed, and it may be, their appreciation of hard 
work and immediate gain is better policy than the 
easy work combined with those prospective advan- 
tages, which an unduly enhanced cost of produc- 
tion may swallow up. On the other hand, we are 
told, ‘‘ the Scotchman retorts that the English trade 
union is extravagant in its expenditure, and unduly 
restrictive in its regulations and methods.” The 
Irishman, on the other hand, takes no carping ex- 
ception to the expenditure in head offices in Man- 
chester or London, and certainly has no prejudice 
in favour of doing too much work or removing 
trade union restrictions. The ‘‘ Dublin Regulars,” 
for instance, ‘‘a rigidly monopolist local carpenters’ 
union, always striving to exclude from admission 
any but the sons of the members,” became in 1890 
a branch of the Amalgamated Society of Carpenters 
and Joiners, and were therefore bound to admit 
fellow-members from all parts of the world. The 
Cork stonemasons insist on working at Fermoy 
whenever they please, but will not, the authors 
learn, suffer any mason, from Fermoy or elsewhere, 
to obtain employment at Cork. The Dublin 
coopers have afforded a delightful example of Irish 
trade unionism. When there are more casks to be 
made than the native coopers can turn out, strange 
coopers are permitted to come into the city, but 
they have to pay a ‘‘ working fee” of Is. a week. 
Half of this goes to the Dublin Society, the other 
half being put aside to pay the immigrants’ return 
fare. As soon as work shows sign of slackness the 
‘‘ foreigner” has his return ticket presented to 
him, with the balance, if any, of his half tax, and 
an intimation that he must instantly depart from 
the City. 

In spite of these—from a trade-union point of 
view — shining virtues exhibited by the Irish 
branches, English trade unions ‘‘ have generally 
manifested a marked dislike to have anything to do 
with Ireland ;” thus showing a spirit ‘‘ eager for 
immediate gain and for personal advancement ” 
worthy of a Scottish carpenter. The Friendly Stone- 
masons, for instance, had ‘‘ constant friction” with 
the Irish branches, who ‘‘ would not agree among 
themselves, and persisted in striking against mem- 
bers from other Irish towns.” The drain of the Irish 
lodges upon the English members became unendur- 
able, so that the general secretary was sent over on 
a special mission of investigation. He found the 
Trish lodges ‘‘ to have an incurable propensity to 
dispense benefits to all and sundry, irrespective of 
the rules, and an invincible objection to English 
methods of account-keeping. The Dublin lodge 
had to be dissolved as a punishment for retaining 
to itself monies remitted for other Irish lodges.” 
The final result was that the generous-minded 
Irishmen—they had given a great amount of the 
Society’s money ‘‘ for the relief of tramps, &c.,”— 
had Home Rule forced upon them by the Saxon 
Executive, who were so calculating as to object to 
pay out at the rate of eleven sovereigns for every 
one received. 

All this happened a long time ago, and perhaps 
we are hardly justified by our subject in dwelling 
upon it at length. It is, however, typical of other 
instances given, and the whole matter so completely 
satisfies the conventional idea of Irish union that 
it would be a pity to let it pass. With the modern 
Northern unions of Ireland, however, the English 
societies find little difficulty in coalescing, but this 
7 ee to the influx of English and Scottish 
Jlood. 

‘“‘Inter-union relations” deal largely with the 
efforts made, with more or less success, to unjte 
different trades working side by side in one 
organisation. There was the proposal years ago 
to form a Builders’ Union, to .comprise seven 
different branches of building operations. Cloth- 
makers, miners, ‘‘the iron trades,” the ‘five 
trades of mechanism,” and others have been at- 
tempted to be amalgamated without result. On 
the other hand, there have been some notable suc- 
cesses, but nothing that has fulfilled the sanguine 
expectations of early enthusiasts. If one may 
judge by appearances at the present moment, no 
substantial success in this direction is to be ex- 
pected in the immediate, or even the measurably 
remote, future. The exemplary cotton operatives, 


rate, have, however, found salvation, if not in 
amalgamation, in a species of combination, which 
is an efficient substitute for it. Among miners the 
record is more varied in regard to unanimity. 

As we propose dealing with the aspect of the 
question relating to the engineering trade in a sub- 
sequent notice, and having reached the end of the 
first section of the book, we may appropriately 
close the first instalment of our review of this 
interesting and important work. 
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Microscopic Structure, Chemical and Physical 
Properties of a Bessemer Steel Rail, Unbroken after 
18 Years’ Main Line Service. Index H.—The rail 








Fic, 60. Micro-cystalline structure, showing two internal micro- 
flaws. Bessemer steel rail (801b.) Longitudinal section from 
rail face. Time life 18 years. Main line traffic. Rail un- 
broken. As seen under a magnification of 300 diameters. 
Actual magnification shown by diagram 175 diameters. Actual 
diameter of field 0.015 in. 


on which the following observations were made 
had endured the whole of the main line traffic of 
the up line of one of the principal railways of 
England since May, 1878 ; the rail was on a gra- 
dient rising southwards 1 in 220, and it was laid on 
gravel ballast which had become very dirty. 

The original section of the rail was about 80 lb. 





with their strong government and docile electo- 





per yard, section of which is given in Fig. 62. The 


present section, after 18 years’ wear, will be seen 
on reference to Fig. 63. 

The total loss through wear on the face was 
found to be about ;3; in., and, in order to get the 
total vertical wear, to this must be added the loss 
from wear in the chairs on the bottom of the rail, 
which was found to be 4; in. This gave a total 
vertical loss in section of about }7 in. 

The rail in its present condition now weighs 
about 75 lb. per yard, which indicates an average 
loss in weight of about 5 lb. per yard. 

These measurements indicate an average loss in 
the weight of the rail of about 0.28 lb. per yard 
per annum. 

General Examination.—This rail, as a whole, 
was considerably pitted by corrosion on the bottom, 
and also on each side of the web up to the junction 
with the rail head for a distance of 10 in. from the 
rail end. 

Further removed from the rail end there was 
comparatively little deterioration from corrosive 
action. 

Table XXIII. below contains the dimensions of 
a number of the corrosion cavities. 

TaBLE XXIII.—Effect of Corrosive Action on the Rail. 


Dimensions in Parts of an Inch. 
Width of Corrosive Cavities. Depth of Corrosive Cavities. 
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When received the wearing face was corroded, 
but the author carefully cleaned and polished it so 
as to facilitate the detection of any very minute 





Fig. 62. Fug. 68. 


PRESENT SECTION AFTER 
48 YEARS WEAR 
75 L86 PER YARO 





ORIGINAL SECTION 
60168 PER YARD 





Fig. 61. Micro-crystalline structure showing internal micro-flaws, 
Bessemer steel rail (80 lb.). Longitudinal section from rail 
face. Time life 18 years. Main line traffic. Rail unbroken. 
As seen under a magnification of 300 diameters. Actual magni- 
Perey shown by diagram 175 diameters. Actual diameter of 
field 0.015 in. 


external cracks or flaws. A careful examination 
was made with a low microscopical power of the 
wearing face of the rail, and the wearing inner edge 
| thereof, but no traces were found of any, either 
| longitudinal or transverse cracks, and the wearing 
face of this rail appeared to be in excellent condi- 
tion. There were, however, numerous pit marks 
on the faceof the rail, developed by corrosion, appa- 
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rently resulting originally from internal imperfec-|rail web. The percentage of phosphorus was low 
tions or small areas of segregation, which un the |and satisfactorily dispersed throughout the section. 
grinding down or wearing away of the rail surface |The chemical analyses, with the exception of the 
had become exposed. Up tothe present time these | sulphur, which is rather high, indicate an excellent 
had not developed any cracks or fissures, though | type of rail, and one which may with advantage be 


in the present advanced stage of its life they un- 
doubtedly constituted lines of weakness on the face 


7 7 SE LPE MERE NERO 
* . 


Fig. 64, 


Rail face, old Besgemer steel rail. 


‘copied in a modern specification. 


Time life 18 years. Main line traffic. 
Loss in weight in pounds per yard per annum 0,28. 


Rail unbroken, 


the steel yielded the splendid elongation of 31 per 
cent., with a reduction of area of 43.4 per cent., 
whilst the bottom gave the satisfactory tonnage of 
35.98 with the equally satisfactory elongation of 32 
per cent., and reduction of area of 45.4 per cent. ; 
these figures undoubtedly showing a first-class 


Physical Examination of the Rail. — Tensile | quality of ductile rail, and one not liable to develop 





Original section 80 Ib. 





Fie 66.—Bessemer steel rail, from a tunnel. 


the rail had rested in the chair. 


of the rail. The appearance of the wearing face 
of the rail is given in Fig. 64. 

Chemical Examination of the Rail.--Chemical 
analyses were made from portions cut respectively 
from the rail head, the rail web, and the rail bottom, 
with the results given in Table XXIV. 

Taste XXIV.—Analyses of Bessemer Steel Rail. 
Perceniage Results. 


| | Average 
— From Rail From Rail|From Rail of the 
Head. Foot. | Jeb. Three 

Analyses, 

Combined carbon by 

colour 0.350 0.360 0.370 0.360 
Silicon 0.60 0.059 0.070 0.063 
Manganese 0.770 0.753 0.791 0.771 
Sulphur.. 0.080 0.080 0 072 0.077 
Phosphorus 0.051 | 0.052 0.052 0.052 
Iron by difference 8.689 98.696 98.645 98.677 
100,000 100.000 100.000 | 100.000 


A consideration of the results of the chemical 
analyses shows the rail to be an excellent type of a 
medium carbon rail. The silicon was not abnorm- 
ally in excess, though there was a tendency to segre- 
gation of the silicide of iron in the rail web. 
manganese was present in normal quantity, and not 
in any excess. There were no indications of the 
segregation of the manganese, which was evenly 
distributed throughout the section. 
was somewhat high in the rail head and rail bottom, 
though not present in such large quantity in the 


The | 


The sulphur | 


Underside of rail bottom. Time life 7 years. 





Fie. 65. Normal micro-crystalline structure. Bessemer steel 
rail (80 Ib.). Longitudinal section from rail face. Time life 
18 years. Main line traffic. Rail unbroken. As seen undera 
magnification of 300 diameters. Actual magnification shown by 

| diagram 175 diameters. Actual diameter of field 0.015 in. 


tests were made from the rail head and from the 
rail bottom with the results given in Table XXV. 
The physical tests given in the above Table show 
|the rail to be of excellent quality, the tonnage 
strength being not too high on the rail top, and 





: Showing deeply indented and corroded condition where 
Showing also the transverse increase in width, resulting from the abrasion and shocks of passing trains. 


brittle qualities. These good results appear to be 
owing to the comparatively even and proportionate 
admixture of the chemical constituents (see the 
results of the chemical and microscopical examina- 


TABLE XXV. 


{ 





c - os 2e = 
Origin 3.2. BS |p & ~ 
Dimensions. E24 25 Ss Bs S 
O8/ 88 [Mn Pe - |e 
-—o| Br on i. 
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Size Area § & £5 o@2 Bes & 2s 
in in 88 $a |S8a %a8) & (od 
Inch. §q.1n./A° Qe a2 
AE Poe Ri jk el es Ek hak) 
in. tons | tons |p. c.'p. c. 
Test from rail | 
head* .. -.| .798 | 500 2 17.06) 48.3 3536 31.0! 43.4 
Test from rail | 
bottomt .. | .798 | .500 


2 19.02) 52.8 | 35,98 32 0/45.4 


* Silky fibrous, with a trace finely granular. 
t 25 per cent. finely granular ; 75 per cent. silky fibrous. 


tions), and in consequence also of the comparative 
freedom from internal micro-flaws capable of in- 
ducing fracture (see the results of the microscopical 
examination). 

High-Power Microscopical Examination at 300 
Diameters.—A micro-section was machined from 
the face of the rail, close to the rail end; the size 
of the section was $ in. in diameter. It was care- 
fully prepared, polished, and etched in dilute acid, 
and a microscopical examination at a magnification 
of, 300 diameters was made. The ultimate crystal- 
line structure of the rail was found to be of a 
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normal and very even character. The high-power 
microscopical examination of this rail showed that 
an excellent general ultimate crysialline structure 
obtained fairly free from internal micro-flaws, or 
germs of metallic disease. These were, however, 
present, but not in excess, and they were mostly 
disseminated widely apart, and not, except in a 
few places, in a condition of concentrated segrega- 
tion, the latter being the condition in which danger 
chiefly lurks. 

_The sizes of some typical internal micro-flaws are 
given in Table XX VI. on page 10. 

The grey carbide of iron areas were evenly and 
proportionately distributed throughout the white 
ferrite mass of the steel in the general interlocking 
formation best calculated to insure resistance both 
to abrasion and sudden shock. This is a condition 
which is mostly found in medium carbon rails of 








(For Description, see Page 11.) 
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about 0.37 to 0.40 per cent. of combined carbon. 
The micrograph, Fig. 60, page 7, shows the normal 
ultimate crystalline structure of the rail, as seen in 
section, almost free from micro-flaws of any kind. 
Micrograph, Fig. 65, shows the normal micro- 
crystalline structure of the rail, as seen in section, 
in an area quite free from micro-flaws. 

Fig. 61, page 7, depicts an area as seen in section, 
in which was found a large micro-flaw apparently 
due to a local micro-segregation of sulphide of iron ; 
the rest of the section was, however, generally 
fairly free from excess of these micro-flaws, except 
in some isolated places. Their presence was owing 
to the sulphur in the rail head being as high as 
0.08 per cent., the other impurities being compara- 
tively low. 

An approximate estimate of the total number of 


carbide areas gave 64,845,094,609 (sixty-four thou- | 





‘ #.¢@ 6° gee ee. 
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sand eight hundred and forty-five millions and 
ninety-four thousand six hundred and nine) carbide 
of iron areas per cubic inch of the steel. 

Approximate area of the mass of the steel as 
seen in section as carbide of iron 40 per cent. Ap- 
proximate area of the mass of the steel as seen in 
section as ferrite 60 per cent. 

A correlation of the results which are given in 
detail in the general, chemical, physical, and high- 
power microscopical examinations, indicate this to 
be an excellent type of rail, and one which may be 
copied with advantage in a modern specification. 


APPENDIX. 

Influence of Flexion Stress on the Wearing of the 
Rail Bottom in the Chair next the Rail: End.—A 
circumstance of interest in connection with the 
author’s examination of the effects of age and wear 
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Taste XXVI.—Microscopical Internal Flaws in 
Bessemer Steel Rail. 
Dimensions in Parts of an Inch. 


Longitudinal Dimensions. Transverse Dimensions. 


0.0016 0.0004 
0.0010 0.0004 
0.0020 0.0002 
0.0010 0.0004 
0.0026 0.0002 
0.0016 0.0002 
0.0008 0 0002 
0.0004 0.0002 
0.0006 0 0002 
0.0008 0.0002 
0.0220 0.0010 
0.0008 0.0002 
0.0010 0.0004 
0.0012 0.0004 
9.0004 0.0002 
0.0034 0.0004 
0.0024 0.0004 
0.0029 0.0006 
0.0020 0.0006 
0.0020 0.0002 


These do not represent the whole of the micro-flaws present 
in the steel, but are only a number of typical ones given as an 
illustration 
on old steel rails, is the fact that on the portion of 
the rail bottom supported in the chair, there are 
sometimes found a set of very distinct transverse 
grooves, or worn depressions, apparently resulting 
from the excess stress imposed on this part of the 
rail by the constant bending, or flexion, of the rail 
at the fish-plate junction caused by the weight and 
impetus of passing trains. 

Over a number of years the peculiar transverse 
indentations above described, and often mani- 
fested at the end of the chair bearing, farther 
removed from the rail end, tend to produce trans- 
verse lines of depression, and consequent weak- 
ness, liable to develop fracture. 

These observations are more or less applicable to 
rails which have had any considerable time of life. 
This phenomenon is distinctly noticeable in the 
rail now reported upon. 

A further excellent illustration of the above- 
mentioned deleterious effect is afforded by a rail 
recently sent to the author for examination from 
another railway company. 

This rail had only been in service about seven 
years in a tunnel, and the underside of the rail 
bottom, near the end where it had rested in the 
chair, had already developed considerable trans- 
verse lines of weakness. 

The actual loss in the strength of metal, through 
abrasion and corrosive action, at the bottom of the 
rail where it rested in the chair, is represented by 
a diminution in size of the rail of 33, in. The worn 
and indented appearance of the underside of this 
rail is shown in Fig. 66, page 8, which also shows 
the extent to which the base of the rail had widened 
from the action of the cold hammering it had re- 
ceived in the chair from the abrasion of passing 
trains. 

It would appear that rails laid in tunnels are 
more especially liable to develop lines of weakness 
of this nature on the underside ; hence, as a pre- 
caution, it would be well to have inspection made 
as to the state of rails in tunnels as often as con- 
venient. 

(To be continued.) 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From ovr New York CorRESPONDENT.) 

AtrHouchH the eighteenth annual meeting of 
this Society (held in New York City on the 30th 
November to the 3rd December), it was in reality 
the thirty-sixth, since the practice has always been 
to meet twice a year. As evidence of the interest 
shown in these meetings it may be stated, although 
the Secretary judged there was an ample number 
of badges when he provided 600, yet they fell 
short of supplying each member with one. The 
practice of attaching a number to each badge when 
given out, and then of issving from time to time a 
list of the names belonging to each number, pre- 
vailed at this meeting; and while in the first 
instance, nine years ago, when this practice was 
started, severe criticisms were made, it has since 
been found so convenient that no one raises the 
slightest objection ; indeed, it is highly probable 
most would object if it was abandoned. In such 
large societies, where one meets members at long 
intervals, it is almost impossible to recall a name, 
although the face is perfectly familiar ; and there 
is nothing quite so embarassing, especially if 
the other party remembers your name, as to forget 
his. All that is necessary now is to have the list 


with you, and keep getting the new issue daily ; 





then, if you get the number which is attached to the 
badge, and worn on the lapel of the coat, the 
whole matter is simple. Your correspondent found 
it convenient when someone asked: ‘* Will you 
present me to that tall gentleman in the corner, 
and I will talk to him?” As the name of neither 
was recalled, the numbers solved the embarrass- 
ment: ‘'16, let me introduce 41,” and then left 
each man to consult his list and find out whom he 
had met. Mr. Phoenix, in his inimitable book, 
proposed to goa step further, and use numbers for 
adjectives, and qualifying words to express degrees. 
As thus: The man with a 200 thirst, and desiring 
a drink of 14 whisky, went into the 9 saloon at a 
16 pace and ordered a 30 hot Scotch whisky with a 
4 lump of sugar and 3 water. But this Society has 
never carried the numbering to that degree of 
nicety, viz., to indicate a man’s importance. If it 
had, and the numbers had showed anything but 
identity, the task of the one who classified them 
would be far worse and mure dangerous than that 
of an umpire at a football game. 

The meeting opened with an address by the 
retiring President, Mr. W. R. Warner, entitled 
‘*The Telescope, considered Historically and Practi- 
cally”. There was no one probably in this country, 
or elsewhere, who could better discourse on the 
topic chosen, since Mr. Warner’s firm has built and 
erected telescopes in all the leading observatories 
in the United States, and the audience came pre- 
pared for an interesting address and were in no 
sense disappointed. Mr. Warner stated the study 
of the geography of the heavens dated back to 
B.c. 2000, and that in B.c. 200 Hipparchus demon- 
strated the length of the year to be 365 days 55 
minutes and 12 seconds, instead of 365} days ; and 
further, this result determined over 2000 years ago, 
shows an error in excess of the correct length of 
but six minutes. Ptolemy made in the 2nd century 
a catalogue of the constellations, 40 in number, 
and in 1550, Copernicus claimed the sun as the 
centre of the solar system. Tycho Brahe, at the 
end of the 15th century, by means of graduated 
circles and finely-made sights, catalogued 777 stars. 
The first authentic record of the invention of the 
telescope is in Holland, in 1609. Galileo, with his 
telescope magnifying 30 diameters, discovered the 
mountains on the moon, the phases of Venus, and 
the satellites of Jupiter. 

The earliest instruments consisted of two lenses 
held in a tube. The objective was of a double 
convex form, while the eye-piece was a double- 
convex lens, the distance of these lenses from one 
another being the difference of their principal foci, 
just as in the tubes of our cheapest opera-glasses 
to-day ; but a modern opera-glass magnifies but 
2} diameters. Kepler, a few years later, thought 
a telescope with two convex lenses would be 
superior. In 1638, Gascoigne, an English astronomer, 
discovered that with this form he could not only 
see a distant object but a small one, placed in the 
focus common to both lenses ; thus he first applied 
the basic principle of the micrometer for measuring 
objects and angles, and made the first telescopic 
measurements of the sun, moon, and_ principal 
planets. These early telescopes were but a few 
inches long; but, in 1655, Huyghens constructed 
telescopes from 150 to 200 ft. long, and discovered 
a satellite of Saturn and defined the rings of that 
planet. 


In 1680 Roemer, a Danish astronomer, constructed a 
telescope having a fixed axis at right angles to the optical 
axis, in the focus of which he placed micrometer wires, 
thus inventing the form of telescope called the transit 
instrument. ‘To the axis were applied graduated circles, 
the divisions of whic were Pose | by microscopes. Sir 
Isaac Newton, in investigating the subject of chromatic 
aberration, discovered in 1666 the unequal refraction of 
the different elements of light, and from that fact deduced 
the conclusion that any further improvement in the 
refracting telescope was impossible. He then turned his 
attention to the principle of reflecting telescopes, and 
constructed the first instrument of this kind in 1670. 

While the chromatic aberration of the refractor was 
wholly obviated in the reflector, other equally annoying 
conditions prevented its general adoption. It was 
essential that the reflecting surface be a parabola, and 
none of the earlier opticians could produce that form. 
Another difficulty lay in the fact that the effect of errors 
of spherical aberration in the optical surface is four times 
as manifest in reflectors as in refractors. But at last, in 
1755, the English optician, Dollond, discovered that the 
dispersion of light was variable when refracted through 
different kinds of glass. With this fact as a key he con- 
structed object glasses, having two lenses of such form 
and — power that one would correct the error of 
the other, and thus eliminate entirely the spherical aber- 
ration as well as the greater part of the chromatic aberra- 
tion. This invention removed in a very large measure 





the difficulty which for 150 years has been a check to 
progress in the use of refracting telescopes. Credit is 
given to Chester Moore Hall, of Essex, England, for 
having made the first achromatic objective, in the year 
1829 ; but the theoretical as well as the practical develop- 
ment of this great invention is certainly due to John 
Dollond. 


These improvements demanded mechanical ap- 
pliances for adjusting and improving the telescope. 
At first held in the hand, it afterwards had crude 
means of support. Early in the 18th century, 
Roemer, Astronomer-Royal of Denmark, invented 
what is to-day the standard of the world; for 
mounting a telescope in general it may be de- 
scribed as follows :— 


Surmounting a heavy pier or column, about half the 
height of the telescope, is the equatorial head, carrying 
the polar axis at an angle exactly equal to the latitude of 
the locality, and consequently exactly parallel to the axis 
of rotation of our earth. At the upper end of the polar 
axis, and at right angles to it, are bearings for carrying 
the declination axis. This axis in turn is rigidly fastened 
to the telescope tube at right angles to its optical axis. 
Both the polar and declination axis carry graduated 
circles, read by vernier or micrometer. By these the 
position of the star or planet observed is accurately 
determined, or conversely ; by setting the instrument so 
the circles will read its predetermined position the star 
is found. The fact that the polar axis of the telescope is 
parallel with the earth’s axis of rotation will make it clear 
to all that the apparent motion of the stars, caused by the 
diurnal motion of the earth from west to east, will, when 
a star is being observed, be counteracted by an equal 
angular revolution of the polar axis from east to west, and 
the star will therefore appear to stand still in the field of 
the telescope. This motion of the polar axis was in the 
earlier equatorial mountings operated by hand, but about 
the year 1825 driving clocks were introduced to make the 
tube follow the apparent motion of the star by auto- 
matically revolving the polar axis in sidereal time; thus 
adding greatly to the ease and comfort of the astronomer, 
and thereby enabling him to make better and more 
accurate observations. 


The next development noted was the making of 
object glasses. Joseph Framhofer obtained the 
best results in the early part of this century, and 
his successors, Messrs. Mahder, made, in 1845, the 
largest refracting telescopes of their time. At 
Copenhagen, in 1656, the first National Observa- 
tory was founded. Paris came next in 1667, and 
Greenwich in 1675. Large telescopes date from 
1845, and in 50 years the power of them has been 
increased seven-fold. 


The superlative degree has been applied, in turn, to 
the 18-in. telescope of 1861, now at the North-Western 
University, and to the 26-in., made in 1871 for the United 
States Naval Observatory. Next the honour was trans- 
ferred to Russia, where, at Pulkowa, in 1881, a 30-in. 
telescope was installed. This remained the largest until 
the 36-in. Lick telescope was completed in 1888. A general 
impression seemed then to prevail that the limit of size 
a | power had been reached, and that the observatory on 
Mount Hamilton would maintain its position as the 
Supreme Court of Astronomy for a long time. Its supre- 
macy, however, extended over a period of only nine short 
years, for the present year has witnessed the completion 
and dedication of the Yerkes Observatory, whose giant 
equatorial], now the largest, is surely designed long to 
remain so, unless surpassed by the monster projected for 
the Paris Exposition of 1900—projected, not completed, 
for these terms are by no means synonymous in optics. 


In respect to mounting a telescope, Mr. Warner 
said : 

Not only do the casting and figuring of a great lens de- 
mand ability of very high order, but the mounting has 
passed from the province of the mechanic and instrument 
maker to that of the engineer. Consider for a moment 
this element as found in the 26-in. telescope of the United 
States Naval Observatory, the 36-in. Lick, and the 40-in, 
Yerkes telescopes, which, while possessing differences 
such as rendered the construction of each a matter of 
independent design, are yet of the same —_— type. 
The problems presented to the engineer in designing and 
constructing such great celestial engines are many and 
varied. -Let us examine a few of them in the case of the 
Yerkes instrument. The weight of the 40-in. objective, 
with its cell, is 10001b. The weight of the entire tele- 
scope is 70 tons. The tube alone weighs 6 tons and is 
62ft. long. Now the column supporting these heavy 
movable parts must be rigid in the last degree, and yet 
of convenient form. To secure these results it is made 
rectangular in — and is cast in four sections, rigidly 
bolted together. The lower section hasa broad extended 
base 14 ft. by 18ft., anchored in the solidest manner to 
the masonry foundation. The upper section contains 
the driving clock and its attendant mechanism, while 
surmounting this section is the equatorial head, support- 
ing all of the movable parts of the telescope. A spiral 
staircase on the south side of the column gives easy access 
to the clock-room in the upper section, and also to the 
balcony surrounding the head. : 

The great tube must be as free from flexure as possible, 
and of such form and construction as to insure minimum 
weight. It is made of steel in five sections, the central 
section being so designed as that the declination axis may 
be accurately and rigidly fastened toit. The objective 
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end terminates in a flange so arranged as to carry the 
great objective and allow proper adjustment. At the 
‘eye end” provision is made to carry not only the micro- 
meter and eye-pieces, but a spectroscope and spectro-helio- 
graph and other physical and astro-physical apparatus. 
At the eye end, too, the observer must have in reach the 
hand clamps and slow motions in declination and right 
ascension, as well as the buttons operating the electric 
clamps and slow motions. The polar and declination axes 
—by means of which the telescope.can be directed to any 
part of the visible heavens—must, like the tube, be as 
free from flexure as possible. They are hollow, to allow a 
part of the complicated mechanism to be carried through 
them. All bearings for these axes must be made with the 
greatest accuracy, and have the friction reduced to a 
minimum, for the movements of the tube and its attendant 
mechanism must be as free as possible. The weight of 
the tube, the axes and their connections, all of which 
must move when the telescope is following the apparent 
motion of a star, is no less than 22 tons. : 

Provision must be made for conveniently pointing this 
monster ‘‘ optic tube” to any part of the visible heavens. 
This is roughly and quickly done by the electric motors, 
one giving the motion in declination and the other in 
right ascension. Two smaller motors are also provided 
for giving slow motions in both directions. By the aid of 
these motors the astronomer is able to bring the star to 
the centre of the field, in coincidence with the micrometer 
wire. These movements must also be easily made by 
hand, either by the assistant on the balcony or by the 
astronomer at the eye-piece. 

The driving clock, which is located in the upper sec- 
tion, must be able to carry all this great weight in exact 
sidereal time, so that the star shall appear to stand still as 
it is bisected by the spider web of the micrometer in the 
focus of the telescope. The propelling power is obtained 
by a weight of 850 lb., which, when the clock is in 
motion, falls 14 ft. per minute. The mechanism is con- 
trolled by a double conical pendulum so mounted as to 
make one revolution per second, whether it is carrying 
the telescope or not. The whole mechanism of the driv- 
ing clock must be so designed that its motion may be in- 
stantaneously communicated to the polar axis by electric 
clamps and also by hand, and that it shall provide for 
conveniently changing the speed from stellar to lunar and 
to solar rates. 

Finally, since the success of many important observa- 
tions depends on the constant and regular motion of the 
driving clock, an electric motor must be introduced for 
automatically keeping it wound. 

There is a Bante. 7 idea that objectives are made large 
in order to magnify enormously, whereas the purpose is 
rather to secure more light. The pupil of the eye hasa 
diameter of only about 4 in. The telescope serves to in- 
crease the number of rays that can be brought upon the 
retina, making them as many as fall on the surface of the 
objective. The retina is thus, as Professor Holden says, 
“virtually increased in the ratio of the square of the 
diameter of the objective to the square of } in. Thus, 
with a 2-in. aperture the number of rays collected is 100 
times as great as the number collected by the naked eye.” 
Figuring thus, too, the star seen thavagh the Lick objec- 
tive is more than 30,000 times as bright as when seen 
with the unaided eye. This is the true and unanswer- 
able argument in favour of large telescopes. 


After noting some of the results which the de- 
velopment of the telescope had made possible, and 
which were both interesting and wonderful, Mr. 
Warner closed his remarks to the regret of his 
audience, who had never felt any fatigue, but were 
like ‘‘ Oliver Twist,” quite anxious for more. Mr. 
John A. Brashear had a paper tracing the history 
and manufacture of optical glass, which was pre- 
sented with the address, but, interesting as it was, 
space cannot be given to it. 

The report of the Council showed a total mem- 
bership of 1823. The assignment of patent to the 
Society by the inventor, Mr. Oberlin Smith, Past- 
President, was announced. This was for the oval 
form of the standard decimal gauge for measuring 
and indicating the thickness of metals, sheet, and 
wire by thousandths of an inch, the number of 
thousandths being the number of the notch in the 
edge of the oval gauge. As to finances, the receipts 
had been 28,385 dols., and disbursements 28,337 
dols. This included sums paid for the retirement 
of the Society bonds. The total assets were 80,847 
dols., and liabilities 65,000 dols. 

The following were elected as officers for the en- 
suing year: For president, Chas. Wallace Hunt, 
of New York. For vice-presidents, John C. Kafer, 
New York ; David R. Fraser, Chicago, Ill.; Walter 
S. Russel, Detroit, Mich. For treasurer, William 
H. Wiley, of New York. For managers, Jas. B. 
Stanwood, Cincinnati, Ohio; Henry H. Suplee, 
Philadelphia, Pa.; George Richmond, New York. 


INTERNATIONAL ASSOCIATION FOR TESTING 
MATERIALS. 


Mr. Gustavus C. Henning made his report as a 
delegate to the International Association for testing 
materials, which assembled in Stockholm in August. 
The report was most interesting, and showed that 
Mr. Henning had represented the Society in a most 





satisfactory manner. “He stated that each member 
had one vote, and that the business was carried 
on in general as well as in sectional meetings. 
Section 1, relating to metals; Section 2, natural 
and artificial building stone and their bond mate- 
rial ; and Section 3, other industrial materials. A. 
Carnot, Inspector-General of Mines of France, pre- 
sented a voluminous and most valuable work on 
‘*Chemical- Analytical Methods of Examinations of 
Tron,” which will be reported in the official organ 
of the Association. Other papers were as follows : 
Professor A. Retjo, of Buda-Pesth, on ‘‘ Internal 
Friction of Solids as an Absolute Property, and 
the Formule derived therefrom Relating to Ten- 
sion and Compression Diagrams ;” Dr. W. Michaelis, 
of Berlin, on the ‘‘ Process of Setting on Bond 
Materials Containing Lime ;” Professor A. Wahl- 
berg on the ‘‘ Development of Structural Materials 
and Methods of Testing them in Sweden.” 

Professor J. Wyckander, Chief Engineer of 
Silversparre, had prepared a paper on ‘‘ Tests of 
Resistance of Swedish Material,” by order of the 
Jernkontorei, which was a valuable addition to steel 
literature. If these terrible-sounding names mean 
anything, it ought to be a pretty tough subject, 
but Mr. Henning may know all about them, and, 
if so, no doubt his hearers will have perfect con- 
fidence in the results. He chronicled a paper by 
Mr. F. Osmund, illustrated by coloured lantern 
slides, on ‘‘ Microscopy of Metals Considered as a 
Means of Tests,” which had been received by the 
Congress with great enthusiasm. The main points 
were: Chemical analysis, although determining 
the quantity of component elements ina body, does 
not define the manner, system, or arrangement of 
molecules. Metallography investigates the latter 
and is divided into three divisions : 

1. Determination of component parts, or anato- 
mical metallography. 

2. Determines composition, form and dimen- 
sions of component parts, or biological metallo- 
graphy. 

3. Study of defective treatment of the materials 
and effect of admixtures having special influence 
on quality and properties, or pathological metallo- 
graphy. Colour and light are pointed out as im- 
portant characteristics in composition as well as 
changes due to treatment in a certain manner. 

Under each of these heads the author gives 
notable instances showing micrographs of cement, 
steel, silver, forged steel etched with nitric and 
sulphuric acid, alloys of gold and aluminum, and 
copper and silver, forged steel annealed and heated 
and quenched at given temperatures, bronze cast in 
ingots, the same heated to oxidation and cooled in 
ingots, as well as in sand, the latter re-heated to 
oxidation, the same quenched at red heat, alloys 
of antimony and bismuth treated variously, similar 
to above, and many others. The remarkable and 
clearly defined results are beautifully shown, and 
although the author does not directly state that 
‘* microscopy is a method of test which is reliable,” 
he leaves upon his hearers or readers but one well- 
defined impression—viz., that such is the conclusion 
to be drawn from his researches. 

Mr. Henning also noted a discussion by Mr. E. 
Shroedter of ‘‘ Ways and Means to Introduce 
Uniform Specifications and Methods of Inspection 
of Iron and Steel,” and of papers by Director Ast, 
of Vienna, and M. Baba, of Paris, discussing the 
same subject. They thought the proposition to be 
practicable and obtainable. 

Dr. Herman Wedding spoke on ‘‘ The Possi- 
bility of Establishing an International Sidero- 
Chemical Laboratory.” He defined the main ob- 
jects to be: the thorough comparison and determi- 
nation of degree of accuracy of current methods of 
analyses of iron, and enunciation of those which 
were to be used in case of dispute. The laboratory 
was to be purely scientific, and all technical com- 
mercial analyses for third parties was to be ex- 
cluded. Certainly, after hearing this elaborate 
report, the Society felt there had been no mistake 
made in choosing their delegate, who added new 
laurels to those previously won when he represented 
us at Zurich in 1895. 

That evening the Society had its usual reception 
at Sherry’s, and the vigour of its members was 
shown in the number of middle-aged, and possibly 
elderly, gentlemen who might have been seen 
dancing the latest waltzes when your correspondent 
left, which was after the new day had begun. This, 


however, did not prevent the usual number from 
assembling the following day at the meeting, to hear 
the first paper of the session, looking as fresh as 





though they had retired at the hour which Gray’s 
‘* Klegy” chronicles, 
(To be continued.) 








MUDD’S MARINE BOILER. 

Ir has been well known that for more than a dozen 
years past the boilers built at the Central Marine 
Engine Works, West Hartlepool, have heen made on 
the plan described and illustrated in a paper* read by 
the general manager, Mr. Thomas Mudd, before the 
Institution of Naval Architects in 1891, and which 
consists in welding the ends of the longitudinal seams 
and then flanging the edge of the shell-plate inwards, 
so as to receive flatend-plates. This is different to the 
usual practice, inasmuch as the ordinary method is to 
flange the end-plate itself and only bend the shell- 
= into a circle. Hitherto the shells of these 
oilers haye been made in two strakes, a front 
strake and a back strake, with a circumferential 
seam passing round the boiler at the middle of 
its length. The builders have always claimed 
that one of the advantages of their method was 
that it removed the rivets at the front and back ends 
of the boiler from the outer periphery of the boiler to 
the end of it, so that there were no rivet-heads hang- 
ing down from the bottom of the boiler at either of its 
ends ; it is well known that these rivets under the 
bottoms of boilers of the ordinary type are a great 
source of trouble when the boilers begin to acquire 


age. Mr. Mudd’s method of construction just de- 
scribed has not only proved an entirely successful 
one, but, since there is no place in the boiler where 


one plate is joggled over another, it has proved 
possible to make tighter and better boilers by this 
method with less of that fluctuation of results which 
is due to entire dependence upon the skill of the 
workman than is possible with the ordinary method. 
At the same time the designer of these boilers has long 
had it in view to go a step further, and get rid, if pos- 
sible, of the middle circumferential seam, so that there 
might then be no rivets whatever under the bottom of 
the boiler. This has at length been accomplished, and 
we illustrate on page 9 a boiler so constructed. 

The first step, of course, was to be able to get 
plates of a sufficient width to take the whole length 
of the boiler p/us the flanging at the two ends, and 
the next step was the possession of boilermaking plant 
capable of dealing with such plates when procured. 
The Central Engine Works are fitted with such plant, 
and the Weardale Iron and Coal Company are supply- 
ing them with the plates. The bending machine is 
capable of bending to a circle plates 12 ft. in width 
up to as much as 2 in. in thickness, and plates of 18 in. 
have already been so bent by it. The great flanging” 
machine at these works is capable of easily dealing wit 
the flanging of the shell at both ends of this wide plate, 
and a circular annealing furnace of enormous dimensions 
has been put up for annealing the whole shell after the 
work of welding and flanging has been completed. 

It will be seen that in the boiler illustrated the 
shell is made in two plates only, and for boilers up 
to 13 ft. in diameter the end-plates are each in one 
plate only, the whole shell of the boiler being 
thus completed by four plates. In large boilers, 
like the one we illustrate, it is still sonaliiie to get 
the end-plates large enough to do away with any 
seam over the furnace mouths, the plate being carried 
right up to the top of the smoke tubes ; and reference 
to our illustration will show that the seam there 
placed is welded at its ends so that the circular seam 
of rivets around the end-plate is a continuous seam, 
the same as when the plate is all in one piece. 

The boiler we illustrate is 15 ft. 6 in. in dia- 
meter by 10 ft. long. The shell is, as we have 
said, constructed of two plates, and these when re- 
ceived from the maker, each measure 25 ft. 6 in. 
long by 10 ft. 10 in. wide, and l}in. thick. There 
are two furnaces for heating and annealing these 
plates. That for the ends will take in plates up to 
14 ft. 6in., or even 15 ft. in diameter. At present 
such plates cannot be got more than 13 ft. in dia- 
meter, and the railway cannot carry them if more than 
13 ft. 6in. Even then they have to travel in special 
trucks, three or four plates at a time standing on 
edge, their lower edges being only a few inches above 
the rails. The big annealing furnace for taking in 
the circular shell after welding and flanging admits a 
boiler of 16 ft. 6 in. in diameter. 

Every engineer must recognise that the great re- 
duction in length of seams and in number of rivets 
exhibited by the type of boiler we illustrate will prove 
a great boon to those who have the management of 
boilers on shipboard, and as the saving in labour in 
the manufacture offers a satisfactory return on the 
capital expended in heavy boiler plant, the makers are 
enabled to turn out boilers of this construction at the 
same price as those of ordinary design. Several boilers 
of this design have already gone to sea, and a large 
number are at present in hand at the Central cm 
Works, where we believe that every facility will be 
given for examining them. 


* See ENGINEERING, vol. li., page 444, x 
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4 ft. 8}in. The boiler shell is of homogeneous cast 
steel in. thick, the longitudinal seams being butt- 
jointed with double-covering strips, and the circum- 
ferential seams double-riveted. The throat sheet con- 
necting the boiler barrel with the external firebox is 
} in. thick, and is, it will be seen from Figs. 2 to 7, 
parallel instead of coned, as is common in American 
encspene The barrel is 60 in. in diameter at the smoke- 
»ox end, and the designed working pressure is 180 lb. 
per square inch. Before delivery the boilers were tested 
under steam to a pressure of 200 lb. per square inch, 
and with hot water to 220 lb. per square inch. 
The metal used in the shell was specified to have the 
analysis shown below, whilst the same Table also sets 
forth the requirements of the metal used for the in- 
ternal firebox, which, as usual in American practice, 
is also of steel : 


Boiler Furnace 
Steel. Steel. 
Per cent. Per cent. 
Carbon, between 15 & .25 15 & .25 
Phosphorus, not over ... 05 .03 
Manganese . 45 45 
Silicon me .03 .03 
Sulphur se .05 -035 


As regards physical tests, the steel used in the shell 
has a tensile strength of between 55,000 lb. and 
65,000 Ib. per square inch, and an elongation of 25 per 
cent. in 8in, It would, moreover, permit of a 1} in. 
hole being drifted out cold to 3 in. in diameter. 

The firebox is 844 in. long by 42 in. wide, and has 
a double riveted mud-ring at the bottom. The plates 
of the internal box are 3 in. thick at back and side, 
whilst the crown and tube sheets are 4 in. thick. The 
water space is 3in. at the sides and back, and 4 in. 
wide at the front. The stay-bolts are of iron 1 in. in 
diameter, and are spaced at 4-in. centres. The iron 
used for this purpose is double refined, having a tensile 
strength of 48,000 lb. per square inch, and a minimum 
elongation of 25 per cent. in 8in. Strips 24 in. long 
will stand bending double both ways without showing 
any signs of failure. As shown in Figs. 5 and 11, 
suspension stays are used, the radial ones being 1} in. 
in diameter. The fire-door opening into the box is 
formed by flanging and riveting together the inner 
and outer sheets. A firebrick arch is fitted. Rocking 
grates and double dampers are supplied to both classes 
of engine. The tubes are 238 in number, 12 ft. long, 
and 2 in. in diameter. They are of charcoal iron, and 
of No. 12 W.G., being specified to stand an internal 
pressure of 500 lb. per square inch. A section 1} in. 
long, cut from a tube, can be hammered flat without 
showing transverse cracks. For feeding the boiler 
there are two injectors of Sellers’ 1897 pattern. 
The smokebox, it will be seen, is of the extension 
type, and is fitted with a spark arrester of the usual 
form. 

The cylinders for each class of engine are of very 
hard close- grained iron, each being cast in one 
piece with its half saddle and the right and left- 
handed cylinders being interchangeable. They are 
19 in. in diameter and the stroke is 2ft. Automatic 
sight-feed lubricators are provided for oiling the 
cylinders. These lubricators are placed in the cab 
and connected to the steam chests by copper pipes. 
The pistons are steel castings and are fitted with 
Ramsbottom rings. The packings for both piston and 
valve-rods are U.S. metallic. The guide-bars are of 
steel and the crosshead is a steel casting. The valve 
motion is of the usual American type and is con- 
structed of case-hardened wrought iron. The valves 
are balanced. The frames for the two classes, of 
course, differ in construction to fit the wheel arrange- 
ments, but the axles and the truck wheels are of 
similar dimensions and patterns, The bogie wheels 
for each engine are 36} in. in diameter, and the 
bearings for the bogie axles are 6 in. in diameter by 
10 in. long. The tyres are 24 in. thick and 54 in. 
wide, being secured in place by shrinkage and re- 
taining rings. The driving wheels for the passenger 
engine are 84 in. in diameter over treads, and have 
cast-steel centres 78 in. diameter. The tyres are of 
crucible steel and secured, as are those for the bogie 
wheels. The axles are of iron, being 8 in. in diameter 
at the bearings, which are 10 in. long and fitted with 
phosphor-bronze stops. Equalising beams are fitted. 
For the ‘‘ Mogul” engine the 5 Bare wheels are 
60 in. in diameter, and have tyres of the same thick- 
ness as the other engine, save that the middle pair of 
the coupled wheels have no flanges on their tyres, 
which are 6 in. wide instead of 54 in. The connecting 
and coupling rods for both engines are of J-section, 
and are wa with solid ends. They are fitted with 
needle lubricators. 

The cabs are of sheet steel painted, and have win- 
dows and doors. The safety-valves are of the Rams- 
bottom pattern, and the pressure gauge is of the 
Crosby thermostatic type. Westinghouse brake gear 
is supplied, the pump coins 94 in. in diameter, and is 


fixed on the left-hand side of the engines. The cylinders 
are lagged with wood, and the covers are fitted with 
stamped sheet-steel caps. 


The bodies are cased with 





ee iron, and the steam chest has a cast-iron cap. 
he boiler is lagged with magnesia sectional lagging 
covered with painted sheet iron. 

The principal particulars and dimensions of the en- 
gines are as follow : 





‘** American” ‘*Mogul” 
Engine. Engine. 
ft. in. ft. in. 
Diameter of cylinders ee a. o 
Stroke of pistons ... a 2 0 20 
Wheels : 
Bogie, diameter of 3 04 3 04 
Thickness of tyres : 0 3 0 3 
Width 5 ose 0 55 Skin. & Gin 
Coupled, diameter of 7 0 5 0 
Thickness of tyres 0 3 0 3 
Width es see 0 5k 0 54 
Total wheel-base ... a 23 2 23 3 
Axles : (Bogie), diameter at 
journals ... Bas 0 6 0 6 
Length of journals 0 10 0 10 
(Coupled) diameter 
at journals % 0 8 0 8 
Length of journals 0 10 0 10 
Frames: Bar type made in two sections. 
Boiler : 
Diameter of smokebox end 5 ft. 5 ft. 
Thickness of plates 2 in. § in. 
Working pressure . 180 1b. per 180 1b. per 
sq. in. sq. in. 
Firebox: Length . 7 ft. Of in 
Width es ey 
Thickness, sides in in. 
” crown b 9 5 ” 
= tube- 
plate ; 5 in. 4 in. 
Grate area ... i ... 248q. ft 24 sq. ft. 
Stays (iron) diameter of... lin lin. 
spite s: cs ms as 
Tubes (charcoal iron) No. 238 238 
5, diameter e 2 in. 2 in. 
,, thickness No. 12 No. 12 
B.W.G. B.W.G 
Heating surface in tubes 1485 sq. ft. 1485 sq. ft. 
“e = firebox 123 ,, = 4s, 
Total ... 1608 ,, 1608 ,, 
Weight of engine in work- 
ing order : 
On coupled wheels 71,000 1b. 107,000 Ib. 
On bogie wheels ... “fh * 3, x 
Total 118,000 ,, 120,000 ,, 


Ten feet was fixed in the specification as the ex- 
treme limit of width for both engines and 15 ft. for 
the limit of height. The tender which, as already 
stated, is identical in pattern for both classes of en- 

ine, is of the six-wheeled type, and is fitted with a 

-tank of } in. plating inside, and ,'; in. outside, 
holding 3840 gallons. When loaded complete the 
tender weighs about 95,000 lb., including 7 tons of 
fuel. The wheels are 3 ft. 64 in. in diameter over 
treads, and have crucible steel tyres 3 in. thick and 
54 in. wide. The axles are 6} in. in diameter at the 
journals, which are 10 in. long. There are equalising 
beams between the middle and back axles. Both 
engines and tender are fitted with Janney couplers. 
Spring buffers are provided between the engine and 
tender. 





VERTICAL CORLISS MILL ENGINE. 

Tue Clonliffe Flour Mills, belonging to Messrs. 
Johnston, Mooney, and O’Brien, Limited, Dublin, have 
lately been entirely renovated, everything being 
brought up to date, and the most modern machinery 
fitted. The contract for the main driving engines was 
secured by Messrs. David J. Dunlop and Co., of Port 
Glasgow, who offered their vertical type of mill en- 
gine, a type which has proved very successful for 
this class of work. These engines, which we illus- 
trate on page 16, only occupy about one-eighth of the 
space formerly taken up by the old engine of the beam 
type, while they are capable of developing from 30 to 
40 per cent. more power. The additional space gained 
to the mill is, therefore, very great. The engines are 
of the two-cylinder compound surface-condensing type, 
built somewhat after the marine pattern, but fitted 
throughout with Corliss valves; the cut-off of the 
steam valves of both engines being controlled by the 
governor, which latter is of the even type. They 
are capable of developing 160 horse-power in continuous 
service at 90 revolutions per minute, with a working 
pressure of 100 lb. of steam. Both cylinders have 
steam-jackets with drains led to the hotwell, through 
drain-traps fitted with glass tube gauges. 

The crankshaft is built of Siemens- Martin steel, the 
cranks having balance-weights forged solid with them, 
and weet to nearly balance the vertical moving 
weights. At the one end of this shaft the governor 
is conveniently placed ; at the other end there is a 
coupling for connecting to a length of shaft carrying 
the flywheel, the latter being 11 ft. in diameter and 
74 tons in weight, grooved for nine 14 ropes. Two 


bearings take the weight, one on either side of the! 


| 





| 





wheel. By withdrawing the coupling bolts, any error 
in alignment can at once be seen. 

The condenser, as illustrated, is placed on supports 
at the back of the low-pressure engine, and is fitted 
with 8-in. tubes, the total condensing surface being 
220 square feet. The various pumps are worked by 
levers, and placed at the back of the high-pressure 
engine. The circulating pump draws its water from a 
canal running alongside the mill, and discharges into 
it again at a point removed from the suction. The 
condensed water is taken from the hotwell and sent 
into the boilers through a feed-filter, by a plunger 
pump worked off the main pump crosshead. 

The Corliss valve gear is worked by two eccentrics 
to each engine, one controlling the steam and one the 
exhaust valves. Owing to the motion of the two ends 
of the eccentric rods being at right angles to one 
another, the eccentric rod is designed with its top 
end grasping a ball on the lever end, and the eccentric 
strap turned out spherical to fit the pulley turned as 
part of a sphere. 
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The governor is designed to control the engines at 
any load up to full load, and at any pressure below 
100 1b., sufficient to run the engines with a maximum 
cut-off at half-stroke. After the start of the ma- 
chinery this was satisfactorily tested by working the 
engines under a varying steam pressure, and varying 
the load on the mill. The governor is also fitted with 
safety gear, so that should, through any mishap, the 
speed of revolution exceed, or fall below, given limits, 
the steam is entirely cut off and the engine brought to 
a stand. 

To test the balancing of the engines, they were run 
for a considerable time in the makers’ works, before 
taking down, at the intended number of service re- 
volutions, but without flywheel connected up; only 
being fastened by four 14 in. bolts, as in illustration, 
to two wood planks, to make the base practically a 
square. Under this test there was an entire absence 
of vibration, and the steadiness of revolution was 
much remarked upon. 

After starting, and as soon as flour was being 
made in the mill, indicator diagrams were taken, 
copies of which are annexed. The whole plant not 
then being in operation, and the wheat being of a soft 
kind, the power developed only amounted to 112 horse- 
power, but in actual service at present, the power 
exerted varies from 115 to 120. At the time the 
diagrams were taken the whole of the steam pipes were 
uncovered, and a large amount of water present in 
the steam delivered at the engine. Such being the 
case, the jackets were not put in use, but even with- 
out them and under the disadvantageous condition, 
the coal consumption showed every indication of being 
small, 

The construction and erection of the machinery was 
superintended on behalf of the owners by Mr. R 
Leask, C.E., of Dublin, whose experience of this class 
of work has in the past been a highly successful one. 








CAPITAL AND LABOUR. 

Tue following is the letter of the Duke of Argyle, to 
which reference is made in our article on page 18. His 
Grace sent a letter on the engineering dispute to Mr. 
John Ogilvy, of Dundee. This was published in the 
Times of December 30 last. A sree - sane corre- 
spondent wrote in reply to this, and has received the 
letter we now print from the columns of the Times: 


‘*Srr,—I am really much obliged to you for your letter 
remonstrating against the opinions expressed by me lately 
to a correspondent at Dundee, and published in the papers, 
on the engineering dispute. I am quite glad to know 
from one of the ‘rank-and-file’ in this sad industrial 
battle what are the ideas and notions entertained by 
them on the facts and arguments involved. There is one 
point at least on which I can to a large extent sympathise 
with what you say, and that is the value you set on 
shorter hours of work. You say it was 12 hours in your 
youth, and now it is only 10. rejoice in this gain of 
comparative ease and comfort, and I should rejoice, too, 
if a further reduction to eight hours could be afforded 
without serious loss to the industries out of which wages 
come. But I beg you to remember this—that_ this 
is not a matter which depends on the goodwill of 
employers. It depends on many facts and causes 
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over which they have no control whatever. Wages 
are a large element in the cost of production, and 
the cost of production is, again, a large element 
in the price of produce; whilst, still further, demand 
is largely governed by price, especially in the face 
of the fierce competition of foreign producers. You 
say that by machinery as much work can now be 
done in eight hours as formerly in 12, so that prices need 
not be raised by the shortening of hours. Clearly there 
must be some limit to this effect ; and nobody can know 
how far this limit has been already reached so well as the 
employers know it. It is not in ‘he true and permanent 
interests of manual labour to press unduly in this matter. 
They cannot see or feel the operation of such compli- 
cated causes as those on which the success of enterprise 
depends ; and they may be sure that every danger to 
that one great source of wealth is an imminent danger 
to themselves. 

““You denounce the lock-out by the employers as un- 
just because it has been so far more sweeping than the 
small local strike out of which it arose. But surely you 
must see, when you think of it, that the narrow area of 
the strike was entirely due to strategy in a great fight 
which was intended to be general. It was begun locally 
in order that the employers might be taken in detail, and 
that the power of combination might be made irresistible 
by individual weakness. Surely you will admit that em- 
ployers have a right to combine against such tactics. 
This would be true even if it were certain that the em- 

loyers were mistaken on the immediate question at issue. 
3ut you ought to remember that they may at least pos- 
sibly be right ; and in defending themselves they are de- 
fending all who depend on the success of industrial enter- 
rise. 
PM Next, under feelings of irritation which are not un- 
natural, you denounce the power of locking-out alto- 
gether. You compare the power of a comparatively 
small number of men depriving a whole multitude of 
their means of living to a power asserted by a few men 
to cut off the water supply of a city like Glasgow. You 
forget the difference. The reservoir out of which Glas- 
gow gets its water has been acquired in property by the 
city at an immense price. It has become their own. The 
reservoir out of which wages come belongs wholly to the 
employers ; all the plant, all the capital, all the spirit of 
enterprise, all the mental resources out of which great 
successes are achieved—all these come exclusively from 
the resources of the employers ; and they have an abso- 
lute right to regulate the terms on which they will carry 
on the work. 

‘For many years I have been convinced that one most 
copious fountain of all these contests lies in the fact that 
the wage-earning classes generally have not the least con- 
ception of the work done by mind in providing for them 
all the means and all the opportunities of employment. 
Of course, in proportion as their own manual work is 
skilled, they contribute work which is also mental. But 
that proportion diminishes, or tends to do so, as auto- 
matic machinery is invented; and both the unions and 
the employers are discovering in consequence that men 
are eager to be employed who soon become quite skilled 
enough for all they have to do. 

‘My conviction of the complete ignorance of the wage- 
earning class as_to all the superior intellectual agencies 
which are combined to furnish them with employment is 
a conviction confirmed by your letter. You deny those 
agencies altogether. You do not see those agencies in a 
bodily form, you cannot touch them or handle them, and, 
therefore, you deny them. You say that the work of the 
employers is as mechanical as your own. Perhaps you 
are thinking of great concerns long established, which 
have secured confidence in connections all over the world, 
and which now go on like clockwork, and you think it 
automatic. Nothing could be more at variance with the 
truth. Many of the great engineering firms in this 
country —many of the shipbuilding concerns — have 
acquired their great reputation all over the world by the 
continuous application of the highest intellectual faculties 
from year to year and from day to day; and the work 
done for them by manual labour is, by comparison, me- 
chanical. 

“Then, again, you say that many of the so-called 
capitalists are working with capital which is not their 
own. I presume you refer to companies or syndicates, 
which are becoming so numerous. But what has this to 
do with the question? Are the managers of a company 
to be less careful of the capital of their shareholders than 
if their capital was all their own? Certainly not. If 
companies are ruined by lavish expenditure, so much the 
worse for the wage-earning classes, to whom they open 
up new sources of employment. 

‘Tf you and others of your class do not see and do not 
believe in the mental origin of all the higher sources of 
oT. let them try to set up producing concerns 
of their own. _I should rejoice in their success, and as 
shareholders in companies they may come to take an 
important place. But hitherto co-operative manufac- 
tories have been a failure. The individual brain is the 
original seat of genius, and of enterprise, and of honour- 
able ambition; and on these all employment must 
ultimately depend. 

““T beg you and your fellows to ponder over these facts 
and arguments. Not many years ago it used to be taught 
by eminent men that there is what they called a ‘ wages 
fund,’ the total of which was definite in amount and 
could neither be diminished nor increased. This argu- 
ment was used to discourage strikes for wages. It was 
founded on a fallacy. There is no such thing as a definite 
fund of money out of which wages are paid. But there 
1s a true doctrine on this subject to be substituted for the 
old and now discarded one. The true wages fund is the 
Spirit of enterprise in meeting the indefinitely increasing 
wants of men, and the store of savings which constitutes 


capital. This fund, it is true, is capable of indefinite in- 
crease, but, alas ! also is capable of indefinite diminution. 
It depends entirely on security in the conditions and pros- 

cts of success. You and your fellows strike directly 
and fatally at these conditions when you make any un- 
reasonable demands either as to rates of wages, or as to 
hours of work, or—-most of all—as to powers of interfer- 
ence in the management of great concerns. Arbitrary 
and irrational claims of interference with the delicate 
machinery of industrial management, towards which the 
wage-earning classes have contributed nothing except 
manual skill, must tend to check and may very easily 
extinguish all inducements to enterprise. 

*** Collective bargaining’ is all right, but only under 
two conditions. The first condition is that the right be 
freely recognised as belonging to both parties; and the 
second is that it be restricted to those who belong to the 
‘collections.’ They have no right to dictate to men who 
have not sacrificed, or have not compromised, their own 
individual freedom. 

“It is not, however, now any question as to the 
abstract right of collective bargaining, which has been 
asserted equally by both parties. The question at stake 
now is as to the proposed terms of a particular bargain. 
The unions demand terms which are not merely exces- 
sive in amount, but which are extravagant and ruinous 
in kind. The question now is whether employers are to 
be exempt from interference by ignorant men in the 
management of their own knowledge, of their own skill, 
of their own capital, of their own inventive faculties—in 
short, of all the conditions of their own enterprise. The 
attempt to deny to them this right is, in my opinion, 
the greatest folly and the greatest injustice which the 
wage-earning classes could commit. I look on the fede- 
ration of employers as fighting the battle of what is called 
Labour, quite as much as the battle of Capital. And this 
opinion is founded on a chain of reasoning to which I 
have never seen any answer. 

‘* Again thanking you for your letter, which I have read 
with the utmost interest and attention, 

‘*T am your obedient servant, 
‘* ARGYLL.” 








LAUNCHES AND TRIAL TRIPS. 

A STEEL screw trawler, of 143 tons gross, was launched 
on Christmas Day by Messrs. Hall, Russell, and Co., 
Aberdeen, for Mr. P. Devlin, Jun., Newhaven. The 
vessel, which is fitted with all the latest appliances, is 
107 ft. long, 20 ft. 6 in. broad, and 11 ft. 3 in. deep, with 
engines of 320 indicated horse-power. 





Messrs. R. Napier and Sons, Limited, Govan, launched 
on the 25th ult. the first of three screw steamers of about 
3300 tons each, which they are building for the Nippon 
Yusen Kaisha (Japan Mail Steamship Company). Ties 
fine vessels have been designed to meet the requirements 
of the company’s Australian service. 'The general dimen- 
sions of each are: Length, 375 ft.; breadth, 44 ft.; depth, 
27 ft. 8 in. Accommodation has been provided amid- 
ships for first-class passengers, and as the steamers are 
intended to trade in tropical climates, the dining-saloon, 
social hall, and smoking-room have been placed on the 
bridge deck, with large and roomy state-rooms on the 
upper deck, furnished with the most recent improve- 
ments for the comfort of the passengers. The machinery 
on — constructed at the builders’ Lancefield Engine 

orks. 





The Seal, torpedo-boat destroyer, built by Messrs. Laird 
Brothers, Birkenhead, went cut on the Clyde on the 3rd 
inst. on her official full-power coal-consumption trial with 
the following satisfactory results: Speed on mile 30.04 
knots with 370.5 revolutions, and speed on three hours’ 
run 30.02 knots. 





The Mercury, cruiser, left Portsmouth on the 4th inst. 
for her trials after partial re-fit. She was first swung for 
the adjustment of compasses, after which she tried her six 
machine guns, the positions of which have been so altered 
as to give an all-round fire. The vessel next started on a 
two hours’ trial of her machinery, and-was required to 
maintain a mean of 6000 horse-power for an hour. The 
trial was satisfactory for the first hour, the power being 
5890, the revolutions 88, the steam in boilers 60 lb.— 
being 5 lb. under the maximum to which they are loaded 
—and the speed 17 knots. At the end of the first hour, 
however, the high-pressure relief spring was fractured, 
and instantly the engine-room was filled with steam, but 
no one was hurt. The steam trial had, therefore, to be 
abandoned, and in returning into harbour the steering 
— gave some trouble, so that the engines had to assist 
the helm. 


The Imperial Austro-Hungarian coast defence iron- 
clad Buda-Pest has recently completed a successful series 
of official steam trials at Pola. The Austrian Navy now 

ssesses three coast defence ironclads, namely, Wien, 
fonarch, and Buda-Pest. These vessels have been con- 
structed from the designs of Herr Obingenieur Siegfried 
Popper, of the Austrian Navy, and are in every respect 
similar excepting the boiler installation. The Wien and 
Monarch are fitted with cylindrical boilers and the Buda- 
Pest with Belleville water-tube boilers. All three vessels 
were tried at Pola, each loaded to the same displacement 
and run over the same course, the trials being under the 
observation of the same Austrian naval officers forming the 
commission representing the Government. The principal 
dimensions of the vessels are as follow: Length, 305 ft. ; 
breadth, 55 ft. 9 in.; draught, 21 ft.; displacement, 5550 
tons; armour belt, 10.6 in.; barbette, 10.6 in.; protective 











deck, 2.36 in. The armament consists of: Four Krupp, 





9.4 in.; six quick-firing, 5.9 in.; 15 quick-firing, 3- 
——: two machine guns, two rom pac tubes. 

he machinery consists of two sets of triple-expansion 
engines having cylinders: High pressure, 334 in. ; inter- 
mediate pressure, 51 in. ; low pressure, 78} in. ; stroke, 
354 in. ; steam being supplied, in the case of the Wien 
and Monarch, by cylindrical return-tube boilers, having 
a total heating surface of 15,750 square feet, and grate 
area of 568 square feet, and in the Buda-Pest by Belle- 
ville water-tube boilers, having a total heating surface of 
22,500 square feet, and grate area of 720 square feet. 
Tho propellers of the three vessels were of the same 
diameter and surface, pitch being 15 ft. 6 in. in the case 
of the Wien and Puda-Pest, altered to 15 ft. 3 in. in the 
case of the Monarch. Appended we give comparative 
results of the natural and forced-draught trials of the 
three vessels : 


Natural-Draught Trial of Six Hours’ Duration. 


‘*Wien.” ‘‘ Monarch.” ‘‘ Buda-Pest.” 
Mean number of re- 


volutions ... 530 anieot 119.8 124 
Mean indicated 

horse-power 6376 6110 6608 
Mean steam pressure 

in boilers, pounds 

per square inch... 138 130 230 
Ditto, at engines ... 132 121 129 
Vacuum ... 26.4 27 27.9 
Mean air pressure ... .63 6 nil 
Mean speed of ship 16.7 16.2 17.1 


Full-Power Forced Draught Trial, Four Hours’ Duration, 
during Two Hours of which the Vessel Steamed over 
Measured Course, 17 Knots, Accurate Observations being 
taken as to Power, Speed, ce. 

**Wien.” ‘*Mona:ch.” ‘‘Buda-Pest.’ 


Mean revolutions ... 131.2 135.76 135.6 

» indicated 

horse-vower ... 8180 8900 9185 
Mean steam pressure ; 

in boilers, pounds 

per square inch... 149 145 199 
Ditto, at engines... 142 131 149 
Vacuum «+ «=e 25.5 26.4 
Mean speed in knots 17.49 17.35 17.87 
Number of ventila- 

ting fans (stoke- 

hold ss a 8 8 4 
Mean air pressure ... 1} 1? a 


The stokers were drawn entirely from the Austrian Navy. 
The coal used was Nixon’s Navigation, and being mea- 
sured in the case of the natural-draught trial of the Buda- 
Pest, the consumption was ascertained to be about 1.8 Ib. 
per indicated horse-power. Thermometers were placed 
in various parts of the engine and boiler-rooms, between 
decks, and in the cabins. The temperature registered 
during the trial being carefully noted, and it was found 
that the temperature in all parts of the ship was much 
lower in the case of the Buda-Pest than her sister vessels. 
The representatives of the Austrian Government con- 
sidered the results of the trials as highly satisfactory, 
both engines and boilers working —e throughout. 
It will be observed that the adoption of Belleville water- 
tube boilers enabled such a large increase of heating and 

rate surface when fitted in the same space as the cylin- 
- mcs boilers, that a higher power and speed could be 
realised under practically natural-draught conditions than 
could be obtained with the cylindrical boiler under forced 
draught with considerable air pressure. The Stabilimento 
Tecnico Triestino, of Trieste, were constructors of the 
vessels and engines, Messrs. Maudslay, Sons, and Field 
being responsible for the boiler installation, and they 
were represented at the trials by Mr. John Sampson. It 
has been decided to fit Belleville boilers in the new 
armoured vessels which are building for the Imperial 
Austrian Navy. 








PHILADELPHIA AND Reapine RaiLRoap.—It is in con- 
templation to build an extension of the Philadelphia and 
Reading Railroad from Reading, Pennsylvania, to Chesa- 
peake Bay, at some point at which deep water can be 
obtained. The idea of the extension is to convey iron ore 
and coal from the mines to tide water, where it is pro- 
posed to establish a manufacturing town. 





THe St. LAwrence.—In consequence of obstructions 
occasioned ‘in the channel of the St. Lawrence, between 
Quebec and Montreal, by steamship engineers dumping 
ashes into the river, it has become necessary for the 
Canadian Government to take the matter in hand, with a 
view to the prevention of further trouble. 


PrRsonaL.—Mr. G. Maxwell Lawford, formerly of 13, 
Victoria-street, S.W., informs us that he has entered into 
partnership with Mr. E. Bailey Denton, M.I.E.E., and 
that in future his address will be Bailey Denton, Son, 
and Lawford, civil engineers, Palace Chambers, 9, Bridge- 
street, Westminster.—Mr. J. C. Lord informs us that 
owing to the retirement of Mr. William Wyley Lord, he 
has become the sole partner of Messrs. J. C. and W. 
Lord, of 142, Great Charles-street, Birmingham, and will 
continue the business under the same style as heretofore. 
His son, Mr. E. C. Lord, will hold the procuration of the 
new firm, whilst Mr. W. W. rd will continue to act 
as vice-consul for Chili at the same address.—Mr. W. H. 
Thornbery, M.1I.M.E., informs us that the partnership 
which has existed for 12 years past under the firm-name of 





Henry Lea and Thornbery being now dissolved, he has 
now resumed independent practice at 36, Paradise-street, 
Birmingham. 
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VERTICAL CORLISS ENGINE AT THE CLONLIFFE FLOUR MILLS. 
CONSTRUCTED BY MESSRS. DAVID J. DUNLOP AND C0., ENGINEERS, PORT GLASGOW. 


(For Description, see Puye 14.) 
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NOTICES OF MEETINGS. 

Tue INstirution OF Civin, ENGINEERS —Tuesday, January 11, 
at 8 p.m. Paper to be read with a view to discussion: ‘‘The 
Machinery used in the Manufacture of Cordite,” by Mr. E. W. 
Anderson, Assoc. M. Inst. C.E. At this meeting the monthly 
ballot will be taken..—Students’ meeting, Friday, January 14, at 
8 p.m. Paper to be read: ‘Mechanical Draught,” by Mr. R. 
Gordon Mackay, Stud. Inst. C.E. Sir Albert J. Durston, K.C.B., 
M. Inst. C.E., will preside. 

Tue Surveyors’ Instirution. — Monday, January 10, the 
adjourned discussion on the paper read by Mr. F. Punchard 
(Fellow) at the last meeting, entitled ‘* The Royal Commissioners’ 
Suggested Amendments to the Agricultural Holdings Act, 1883,” 
will be resumed. The chair will be taken at 8 o’clock. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, January 
13, at the Institution of Civil Engineers. Presentation of Pre- 
miums. Inaugural address of the President, Mr. Joseph W. 
Swan, F.R.S. 

Tue SoutH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS’ 
MANAGERS.—Saturday, the 15th inst., at the Institute, Dudley, 
Mr. H. W. Ravenshaw will read a paper on ‘‘The Applica- 
tion of Electricity to the Transmission of Power.” The paper 
will be illustrated by a series of lantern views. Chair to be taken 
at 7 p.m. 
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UNITED STATES NAVAL 
ENGINEERING. 

Tue United States Navy has an advantage over 
that of Great Britain in the fact that the chiefs of 
the technical departments are able once a year to 
address the public, practically, if not in actual fact, 
direct. Thus we have before us the ‘‘ Report 
of the Chief of the Bureau of Steam Engineer- 
ing” for 1897. .It is addressed to the Secretary 
of the United States Navy, who corresponds to our 
First Lord of the Admiralty in being the political 
chief of the Department. This report is annually 
printed by the Government at its Washington 
printing-ottice, and is distributed pretty widely. 
For our own part, we think the custom admirable, 
and could wish it were followed in this country. 
It would bring the wholesome breath of publicity 
to a Department where publicity in administration is 
much needed, and would give the professional chiefs 
of the technical departments a sense of responsibility 
and of the true dignity of their work. The traditions 
of secrecy in administration which prevail at the 
Admiralty have rendered possible the shameless 
political jobbery which has been characteristic of 
the administration of the Navy in the past ; and it 
covers a good deal that is undesirable even in the 
present day. The expression ‘‘loyalty to the De- 
partment,” which includes the whole code of public 
morals with the average Admiralty employé, is un- 
exceptionable as far as the maintenance of disci- 
pline is concerned; but there is another and higher 
duty, which includes the former, namely, loyalty 
to one’s country of which ‘‘the Department” is but 
a unit. We are led to make this remark because 
so many Government officials look on the people 
at large as opponents to be circumvented in favour 
of ‘‘the Department,” taking the view that the 
country exists for the Department and not the De- 
partment for the country. 

We learn from Commodore Melville’s report that 
the appropriation for steam machinery during the 
year 1897 was 928,500 dols., or in round numbers, 
185,7001. That is a small sum, and _ indicates 
how little in the way of engineering construc- 
tion is carried on by the Government establish- 
ments. The time of the Bureau appears to have 
been chiefly occupied with getting out plans and 
specifications of tugs, making drawings for new 
machinery of cruisers, and the inspection before 
approval, of detail drawings of machinery for ships 
building by contract.. Among other vessels the 
Chicago is having new machinery put in her at the 
New York Navy Yard, and the boilers are to be of 
the Babcock and Wilcox type. The Atlanta is 
having her engines re-modelled on the triple-expan- 
sion plan, the work being done in the Navy Yard. 
She is to have a part only of her steam-generating 
installation on the water-tube principle. The 
United States naval engineering authorities have 
previously been a little shy in adopting the water- 





tube system for boilers of large vessels ; or, at any 


rate, they have not shown the want of confidence 
in the return-tube boilers which has of late years 
characterised the naval engineers of other countries. 
In this they have been justified by the absence of 
trouble which with them has attended the use of 
the old style of boiler. They are, however, as will 
be seen, proceeding tentatively, and will have the 
advantage of experience of the other Navies. 

Commodore Melville comments on a matter that 
we in this country would do well to bear in mind. 
As we cannot have words of warning from our own 
Engineer-in-Chief, we will quote those of his 

‘* opposite number.” : 

‘*For some time all the vessels in the New Navy were 
new, and the repairs were light; but as time has passed 
the number of ships has steadily increased, and at the 
same time the extent of repairs, with accompanying in- 
crease of expense. Consequently it cannot be expected 
that the appropriation which sufficed when all the 
vessels were new, and needed few repairs, will be 
adequate now. It is also to be considered that when a 
ship is laid up for a general overhaul, it is really more 
economical to make this thorough, so that she will be 
efficient for five or six years, than to postpone some items 
which might last a year or two longer, and then necessi- 
tates her lying up for another long period, when the ex- 
_— would be greater, and her services lost to the fleet. 

n the long run this makes the aggregate appropriations 
less, although for the next few years it may slightly in- 
crease that above what would suffice for an ‘opportunist’ 
policy.” 

Later on Commodore Melville says that ‘‘ the 
bills for repairs (of machinery) show that the ex- 
pense is also increased on account of the inadequate 
number of officers and the difficulty of securing 
enough skilled mechanics, those ships where the 
complement of engineers is insufficient having the 
largest expense account.” This is another point 
we might lay to heart in this country, although 
our own Engineer-in-Chief cannot tell us how our 
own engine-room complements are cut down to the 
ultimate cost of the nation, to say nothing of the 
danger of being caught with a big war on our hands, 
and one of the most important branches of the ser- 
vice undermanned. 

The waste of public money that comes from obso- 
lete and ineflicient plant in the Royal Deckyards 
has apparently its counterpart in the establish- 
ments of the Republic; although we have never 
seen anything in America quite equal to the leisurely 
machinery that was, at any rate, until recently— 
and probably is still—to be seen at Portsmouth 
Yard. Here is Commodore Melville’s view on 
this subject. We must not, of course, put words 
into the mouths of Admiralty ofticials, but we can 
imagine our technical chiefs saying very much the 
same thing were they permitted to speak : 

‘* As appropriations have been secured, the Bureau has 
endeavoured to modernise the plant at the more impor- 
tant yards, so that repairs can be conducted expeditiously 
and nr. This is of the greatest importance to the 
efficiency of the fleet. The improvement in machine tools 
in the last twenty years has been so great that private 
builders who are at all enterprising throw away old tools, 
although in good condition, to give room for the latest 
and best. One large firm, with what was considered one 
of the best plants in the country, recently broke up good 
tools valued at 40,000 dols., because they were becoming 
antiquated, and expended 200,000 dols. on new ones, of 
the latest pattern, to replace them.” 


There is something in this that private em- 
ployers might also consider with advantage. We 
are too fond in England of sticking to an old tool 
because it does its work as well as ever it did, 
whereas by replacing it by a new machine the out- 
lay needful would be repaid in a very short time by 
the cheapening of production. This, of course, is 
a thing every one knows, and few act upto. Em- 
ployers have, however, the excuse that it is use- 
less to expend capital in new machinery if those 
that operate it take care that advantage shall not 
be taken of its higher potentiality. It is better to 
put money into foreign enterprises than invest it 
in this way. That, however, is ‘‘ another story.” 

To follow the report in the details of work carried 
on in the various Navy Yards would naturally be of 
limited interest to English readers. This occupies a 
large part of the report, and doubtless affords a 
means for the critics of naval policy in America 
to formulate what corresponds in that country to 
questions in Parliament here. Neither would it 


be quite within our province to quote from that 
part of the report which deals with “‘ the condition 
of machinery in vessels completed or building dur- 
ing the preceding year,” and we pass to a part of 
the publication in which Commodore Melville deals 
with matters of more general interest. 





Of these, the subjects of water-tube boilers and 
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liquid fuel are the most prominent. On the former 
question one would think nearly all had _ been said 
that there is to be said, and it only remains for 
actual experience to confirm or stultify many views 
and expressions of opinion. We have already 
made reference to this subject in the present 
notice, but Commodore Melville is so high an 
authority that we feel sure our readers will con- 
sider it advantageous if we give them an epitome of 
his views. He looks on the replacement of the 
cylindrical boiler by the water-tube boiler as the 
most important fact in marine engineering of the 
time. For torpedo-boats their superiority was 
quickly evident ; but Commodore Melville is mis- 
taken in saying that their first appearance in these 
craft was 10 years ago in the Ariete. Asa matter 
of fact, the introduction of the water-tube boiler in 
the torpedo-boat was due to a fellow countryman 
of the Commodore. It was in 1879 that a second- 
class torpedo-boat was built in the United States to 
the order of an English subject, and was sold to 
the Admiralty; thus forming the rare, possibly 
unique, example of a foreign vessel, which had not 
previously been captured in war, being included 
in our Navy. We refer, of course, to the once- 
famous, and afterwards notorious, Herreshoff tor- 
pedo-boat. The boiler, which was not the inven- 
tion of an engineer, but of a chemist, James 
Herreshoff, was constructed on a different prin- 
ciple to that of the present type of express boiler ; 
but we think it may be safely said that this boat 
started both Mr. Thornycroft and Mr, Yarrow on 
this path of invention, with the notable results we 
now see. It should further be stated, that pre- 
viously to the boat referred to—which was illus- 
trated and described in our columns at the time—a 
torpedo-boat of high speed had been built by the 
Herreshotts for the United States Government, 
although it did not form a part of the Navy, but 
was, we believe, attached to the coast defences. 

In 1892, Commodore Melville tells us, coil boilers 
were placed in the Monterey, and have been in suc- 
cessful use ever since. This, the report says, was 
the first instance of the use of light water-tube 
boilers for a high power (over 4000 indicated horse- 
power) on a large ship. The word ‘‘ light” must 
be given its due significance, for long before this, 
as the report states, Belleville boilers had been 
placed in vessels of the French Navy. The Mon- 
terey was selected for the experiment in boiler 
practice because she was designed for coast defence, 
and ** would always be near repair shops.” For 
vessels that had to go further afield, it was not con- 
sidered desirable to venture on what was then un- 
doubtedly an experiment, more especially as the 
reconstruction of the United States Fleet, which 
became a policy a few years ago, did not consist of 
adding to a Navy up to date, but of replacing 
obsolete ships with modern ones. With only three 
battleships in commission, the Bureau could not 
experiment on the few additional vessels of this 
class authorised. Consequently, although the ad- 
vantages of a reduction of boiler weights were 
recognised, supposing they could be obtained with- 
out sacrificing trustworthiness, yet the Bureau 
determined to keep to the cylindrical boiler. 

Since that time, however, experience has been 
gained with the Monterey, Cushing, and Ericsson, 
and careful attention has been paid to what 
has been going on abroad. As a result, ‘‘the 
Bureau feels that, with the experience now gained, 
the efticiency of the fleet will be best served by 
using water-tube boilers on future ships.” We 
thus see that the United States Engineering 
Bureau approves and confirms the step previously 
taken by our own Admiralty authorities, and we 
are glad once more to take an opportunity of con- 
gratulating Sir John Durston and his colleagues 
upon the happy result of what was so long considered 
by many as an extremely adventurous step, and, 
by some, a quite indefensible policy. 

In regard to the ‘best form of water-tube 
boiler ”’—a thing about as easy to settle as ‘the 
form of least resistance ””—the report has a few 
words to say, and those, as might be anticipated, 
of a by no means decisive nature. ‘‘ As yet it 
cannot be said that any one of the numerous 
varieties of water-tube boiler is absolutely the 
best ;” but Commodore Melville likes the Babcock 
and Wilcox boiler, because it is a marine form of a 
well-known land boiler, so that the fire-room force 
is more likely to be acquainted with its working 
than any other type. ‘‘ The straight tubes can be 


readily removed and replaced, and can be purchased 
wherever engineering materials are kept in stock.” 





The Nashville has a combination of ordinary boilers 
and Yarrow boilers, on the same principle as the 
Dutch cruisers to which reference has recently 
been made in our columns, the trials of one of these 
vessels having been run in a most successful 
manner. 

Liquid fuel is one of those subjects which seems 
so promising at first glance, but of which the 
benefits fade on closer inquiry. Commodore Melville 
has initiated experiments in this field, and is now 
about to extend his researches by means of trials 
of a more comprehensive nature. A new torpedo- 
boat is to be fitted for oil fuel, whilst an exactly 
similar boat will burn coal. Up to the present the 
extension of oil fuel has been checked by cost. 
The report refers to experiments made about 10 
years ago on the Pennsylvania Railroad by 
Mr. Theodore Ely. These showed that it was 
perfectly practicable to burn ‘‘ reduced oil,” but at 
the same time it was very expensive ; an experience 
which exactly agrees with that gained in this 
country on the Great Eastern Railway. If the 
Pennsylvania Railroad had adopted oil fuel to the 
exclusion of coal, it would have required more than 
one-third of the entire output of petroleum of the 
United States. It is quite evident, therefore, as 
the report says, that, as far as can be seen, there is 
no prospect of the use of oil fuel in replacement of 
coal on vessels employed in general cruising. In 
view of the fact that the torpedo fleet of the United 
States will operate on the coast line only, it is con- 
sidered that it might be well to use liquid fuel in 
those craft, supposing extended experience bears 
out the expectations formed from experiment. 

Calculations had been made, founded on experi- 
ments, as to the effect on radius of action of liquid 
fuel when burnt in place of coal. The material used 
in this case was petroleum refuse or ‘‘ residuum,” 
and it was found that its evaporative power was 
from 1.5 to 1.7 times as great as that of coal. It 
could be pulverised or atomised either by compressed 
air or steam. The use of the latter is simpler, 
but it involves an extra supply of fresh water to 
extent of about 2 per cent. of the steam vaporised. 
If enough space be reserved for fresh water to 
supply the amount lost in pulverising, there could 
still be carried oil more than equal in evaporative 
effect to the potentiality of the coal now carried. 
The best way to get the needed fresh water is, how- 
ever, by an increase in size of the evaporative 
plant, with perhaps a small reservoir tank of fresh 
water for use at maximum power. Compressed air 
would probably require less weight, but would add 
to the complication of machinery. In this connec- 
tion our readers will remember the elaborate and 
successful trials made some years ago with this 
system by Messrs. Doxford, of Sunderland, on a 
first-class torpedo-boat, which they built expressly 
for the purpose. 








THE LABOUR DISPUTE. 

THE past week has not been an eventful one in 
the history of the dispute in the engineering trade. 
The National Conference of Trade Unionists, con- 
vened by the London Trades Council, was held on 
Saturday last, and duly passed resolutions of 
sympathy with the men on strike or locked-out. 
The meeting was, however, by no means repre- 
sentative, and can but very partially have ful- 
filled what was its chief function, namely, to keep 


up the spirits of the men out of work, 
and raise a hope that means would be 
forthcoming to help them to victory. The Con- 


ference has, however, served one useful purpose, 
although it was very far from that contemplated 
by its creators ; it has shown how many planes of 
cleavage there are in the ‘‘advanced” Labour 
party. No doubt the most lively part of the 
proceedings took place during the two hours 
that the doors were closed, but whatever efforts 
may have been made to show a united front, 
which is a prime necessity to carrying on the 


war, they were not successful in excluding 
‘jarring notes.” The solidarity of militant 


labour was sadly marred by the motion of 
Mr. Sexton (Dock Labourers), hostile to the Par- 
liamentary Committee of the Trade Union Con- 
gress, calling that body to account for ‘‘the de- 
plorable attitude and apathy displayed.” Not 
only hereditary kings tolerate no rivals near the 
throne. It was unkind of the meeting to laugh 
at the resolution of well-meaning Mr. Evans 
(Printers’ Warehousemen), asking for ‘‘ a week 


lof self-denial,” by which he hoped to raise 





60,0001. His scheme does not appear more over- 
sanguine than others which have been put for- 
ward. We have yet to see whether the 3d. tax 
on a million trade unionists will bring in the 
12,500/. per week which Mr. Steadman (Barge- 
Builders) tells us is ‘‘more than Mr. Barnes has 
asked for.” It is evidently not much more, as 
appears from the Times of yesterday, in which 
figures are published that were communicated by a 
convenient delegate who was present during the 
two hours’ secret sitting. The following extract 
from the statement speaks for itself : 

Mr. Barnes ‘‘ declined to say what was the actual finan- 
cial position of the Society, to give any information as to 
the balance of cash in hand, or to make known the amount 
of money that had been borrowed. The struggle was 
costing the Amalgamated Society of Engineers from 
24,0002. to 25,0007. per week. There were 27,000 members 
out of work who had to be supported, in addition to some 
3000 members of other unions, who were receiving assist- 
ance—2000 on sick pay, and a large number of non- 
unionists. Since the commencement of the dispute the 
Society had received 113,000/. in subscriptions from out- 
side sources. In addition there had been an income of 
11,0007. per week from the levies and contributions of mem- 
bers of the Society. The dispute had been in progress six 
months, and the total income from members wasrepresented 
by a sum of 286,0007. This sum, added to the outside sub- 
scription, would make a gross income since the lock-out 
began of 399,0002. Allowing an average expenditure of 
25,0007. a week for the same period, the total disburse- 
ment had amounted to 650,000/. This would mean that 
a sum of 251,000/. had had to be proposed out of the funds 
of the Society, which amounted at the commencement of 
the dispute to 360,000/., of which 60,0002. belonged to the 
superannuation fund, and was not available for strike 
purposes.” The correspondent says it follows that the 
Society now has, apart from the loans received from 
various trade unions, 49,0007. To this sum will be added 
the proceeds of the proposed levy by the trade unions re- 
presented at the Conference. 

Mr. Barnes has told an interviewer that he 
‘‘has received several communications from large 
engineering employers in the North proposing terms 
on which they would be prepared to reopen their 
works.” It will be time enough to attach import- 
ance to this piece of news when we learn how 
numerous and how large are the firms, and also 
something more of the terms proposed. Unfor- 
tunately we are not likely to get this informa- 
tion just yet, as Mr. Barnes has told another 
Press representative that the premature annouce- 
ment (it is really wonderful how these things get 
into the papers) of the fact that ‘‘ several federated 
engineering employers were desirous of coming 
to some amicable understanding with the repre- 
sentatives of the allied unions with a view 
to a speedy resumption of work had greatly 
retarded the progress of negotiations. These were, 
however, still proceeding, though somewhat slowly.” 
It is difficult to see why an announcement that 
negotiations were on foot, especially as names 
were not mentioned, should retard a settlement ; 
we should have thought it would have had an 
opposite effect, but we do not pretend to fathom 
the intricacies of trade union diplomacy. In the 
meantime the report will serve the great necessity 
of the hour, to keep alive the hopes of the strikers. 
That is a service which is doubtless also the in- 
tended function of a letter, intimating to Mr. 
Barnes, ‘‘on the quiet [it is published in the daily 
papers] that Mr. , of the firm of Messrs. —— 
and Co., has told his foreman patternmaker he was 
tired of the d——d Federation.” 

The truce being over the lock-out notices have 
been renewed. The Fairfield Shipbuilding and En- 
gineering Company, Messrs. Samuel Marsden and 
Sons, George Saxon, and Alexander Turnbull have 
also posted lock-out notices, and it is officially an- 
nounced, that in addition to the notices posted in 
Liverpool, Manchester, and Glasgow on New Year's 
Day, similar notices have been posted in Notting- 
ham and Preston. Until all districts have reported 
it is impossible to say how many new notices have 
been issued ; but the total will far exceed any pre- 
vious estimate. There have been one or two excel- 
lent letters in the Times lately on the subject of the 
dispute. One from Sir H. Howarth, full of good 
sense ; another from Mr. George Livesey, which 
supports by solid facts the lesson we lately took occa- 
sion to impress. He shows by many instances how 
much more contented and peaceable men have been 
after they have been unmistakably shown that their 
demands could not be complied with. A letter by 
the Duke of Argyle puts the fundamental condi- 
tions of the present dispute so well that we print it 
in full on page 14. Mr. Tom Mann has issued 
a manifesto, in which he pours contempt on trade 
unions in general for the ‘ utterly trifling” assist- 
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ance they have given to the strike ; an expression 
which may be introductory to a new development 
of socialist principles. The real business of the 
week appears to have been the lock-out notices. 








THE WEATHER OF DECEMBER, 1897. 

THE greater part of December was very mild ; 
the week ending with Christmas Day was bright, 
cold, and frosty ; the latter part had persistent fog, 
rain, and storms. The mean pressure and tem- 
perature of the atmosphere at extreme positions of 
the British Islands, to which the Isle of Man is 
central, were as follows : 








Mean 























:. | Mean Difference Difference 
Positions. ' pressure. from Normal. | per. \from Normal. 
in. | in. | deg. deg. 
North 29.60 below 0.09 43 above 3 
South 29.93 » 0.05 49 aa 
West 29.65 a3 (0:19 46 can oe 
East | 29.92 | above 0.05 | 42 a 
Central 29.77 | below 0.09 | 44 ee 


The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 


| : ae 
| 


Places. Rainy Days. Amount. | gee 
————| —— an - 
| in. | in. 
Sumburgh 24 5.31 more 1.64 
Scilly .. 20 | 5.40 | 3 eo 
Valentia 23 8.35 9 «= 4D 
Yarmouth 13 1.40 | less 1.13 





The daily general directions of the wind over 
these islands give a resultant from S.S.W., or 
from 8.W. by S., taking the estimated force into 
the computation ; and the mean distribution of 
pressure indicates 8. W. with a gradient of .047 in. 
per 60 nautical miles. Atmospherical pressure was 
almost normal, most deficient in the west, where 
the rainfall was greatest. The east of England had 
a scanty amount of rain, somewhat compensated by 
wet fogs. The highest temperature—58 deg.—was 
reported at Killarney on the 7th; the lowest— 
12 deg.—at Nairn on the 21st. On the 4th, 8 a.., 
while the temperature at Roche’s Point was 51 deg., 
London had only 27 deg. ; 7th, Valentia 53 deg., 
Cambridge 33 deg. ; 13th, Scilly 53 deg., Cam- 
bridge 34 deg. ; 19th, Scilly 53 deg., Aberdeen 
30 deg. ; 20th, Scilly 50 deg., Nairn 25 deg. ; 21st, 
Scilly 48 deg., Nairn 21 deg. ; 23rd, Roche’s Point 
48 deg., Cambridge 22 deg. ; 24th, Scilly 47 deg., 
Oxford 23 deg. ; 25th, Belmullet 49 deg., York 
29 deg. ; 26th, Stornoway 50 deg., London 29 deg. 
The mean temperature at 8 a.M., Greenwich time, 
for the entire area of these islands at sea-level, 
ranged between 39 deg. and 45 deg. till the 15th, 
next day it attained 49.5 deg,, went down gradu- 
ally to 37 deg. by the 23rd, and rose to 48.5 deg. by 
the 29th, ending 45 deg. At Greenwich the 4th 
was 9.4 deg. colder, the 14th to 17th 8 deg. to 
13 deg. warmer than the normal temperature ; on 
the 18th, the maximum in shade was 45.6 deg., in 
exposure 45.1 deg. ; on the 10th, the minimum in 
the screen was the same as on grass, 38.3 deg., 
and on the 24th they were alike, 23 deg. The 
anemograms there recorded 26 lb. on the square 
foot during the tremendous storm of November 29, 
15 lb. on December 9, 19 lb. on the 10th, 17 lb. on 
the 11th, 16 lb. on the 15th. Sunshine greatly 
exceeded the normal duration in the middle of 
Treland, where Parsonstown had 65 hours ; Aber- 
deen had 43, and London only 17 ; most districts 
had more than usual. On the morning of the Ist, 
1.0 in, of rain was measured at Spurn Head, 1.79 in. 
at Liverpool, 1.41 in. at Holyhead ; 2nd, 1.08 in., 
at Jersey ; 8th, 1.16in., at Sumburgh Head ; 27th, 
1.16 in., at Valentia ; 31st, 1.03 in., at Stornoway. 
A slight thunderstorm occurred in London on the 
15th, and aurora was seen in north Scotland on the 
21st. The 16th was remarkably mild. Easterly 
winds prevailed between the 19th and 24th. The 
17th to 25th was an anti-cyclonic period, during 
which a cold snap happened with dry weather, 
though much wet fog prevailed in south-east 
England. On the 18th dense fog in many parts of 
Great Britain, interrupted steamboat, railway, and 
road traffic, and was the cause of several accidents ; 
and many accidents occurred through fogs during 
the closing days of the month. 

Atmospherical pressure was least, 28.4 in., on 
the 8th and 30th ; greatest, 30.4 in., on the 2nd, 
and 30.65 in. on the 22nd. On the 5th the low 





pressure west of the Hebrides gave notice of a 
change ; by the 6th it had slowly moved to the 
S.E.; by the 7th it had gone somewhat north- 
ward; on the 8th the central area was at Shet- 
land ; on the 9th the core was more eastward, and 
on the 10th midway Shetland and Norway. 
Another storm was now west of Ireland, and 
attained the south of the North Sea on the 11th. 
A curiously persistent cyclonic system was cen- 
trally stationary off the N.W. of Ireland during the 
last three days of the month. 

The death rate in the Metropolitan district 
averaged 20 per 1000 per annum. 

For the five weeks ending January 1, the dura- 
tion of bright sunshine, estimated in percentage 
of its possible duration, was for the United King- 
dom 20, Channel Isles 30, south England and south 
Ireland 28, south-west England 27, north Ireland 
23, east and central England 19, north-west Eng- 
land 18, east and west Scotland 15, north-east Eng- 
land 13, north Scotland 10. 








THE NEW LIGHTHOUSES ON LUNDY 
ISLAND. 


Ir would be difficult to exaggerate the import- 


_|ance to mariners and to the shipping interest of 


the island of Lundy, which forms, so to'speak, the 
gate-post of the entrance to the Bristol Channel, 
where it opens into the Atlantic Ocean. Every 
vessel entering or leaving the Port of Bristol, or 
the great commercial docks and harbours of Cardiff, 
Swansea, Barry, and Newport, must pass near to 
Lundy Island, with its rock-bound, storm-beaten, 
and often fog-enveloped coast. 

For many years the Board of the Trinity House 
has recognised the importance of Lundy Island as 
a lighthouse station, and in the year 1819 the light- 
house was built which has stood on the highest 
point of the island until the present day. The light 
was first exhibited in 1820, and has continued to 
be a guide to the mariners in the Bristol Channel 
until about seven weeks ago, when the new light- 
house was opened for the first time. 

The old tower was 96 ft. high, and carried two 
lights, an upper revolving white light whose focal 
plane was 540 ft. above Trinity high-water spring 
tides, visible in clear weather to a distance of 31 
miles ; and another light, 70 ft. lower, exhibited to 
the westward between the bearings N.N.W. and 
W.S.W., clearing the rocks within that sector. 
The lights of the first lighthouse were on the 
catopric principle ; that is to say, the light within 
its beam was intensified by a number of lamps, each 
having a silvered parabolic reflector behind it. 
This arrangement continued until the year 1842, 
when the catoptric apparatus was removed and the 
catadiopric system was introduced ; this consisted of 
a central dioptric panelled belt having mirrors 
above and below to utilise the rays above and 
below the lenticular apparatus. In the year 
1857 this was replaced by the dioptric appa- 
ratus which has been in use up to a few weeks 
ago. This was a first order dioptric apparatus of 
eight panels, each carrying a Fresnel lens of 820 
millimetres focal radius, with upper and lower 
prisms ; the source of illumination was a four-wick 
Trinity House pattern argand burner, burning oil, 
and gave a luminous intensity, in the beam, of 
42,000 candles. 

This light, which has now been removed, had 
two serious defects due to its position ; in the first 
place it occasionally happened that, in certain 
meteorological conditions, the light was obscured by 
fog, when lights and other objects at a lower level 
could be discerned. This was owing to the fact that 
the atmosphere might be comparatively clear to a 
certain height above the level of the shore, while 
the lighthouse itself was plunged into a bank of 
cloud resting on the higher lands of the island. 

Another serious defect due to the position of the 
old lighthouse was that intervening hills and eleva- 
tions to the north, east, and south of the lighthouse 
cast shadows over the sea to distances of four miles, 
one mile, and one mile, respectively, so that a 
considerable area of the Channel to the south, 
east, and north of the island was obscured by the 
intervening land. This obscuration is shown in the 
chart, Fig. 1, page 20, in which the shadow is in- 
dicated by the shaded portion, and the position of 
the old lighthouse is shown, on Chapel Hill, the 
site of an ancient place of worship on the western 
side of the island and about half a mile from its 
southern extremity. This obscuration was especi- 
ally inconvenient to mariners from the fact that it 











covered the area of some of the best anchorage 
ground near the island. 

There was, moreover, a fog-signal station esta- 
blished on the west coast and at a lower level than 
the lighthouse, from which, during thick weather, a 
sound-rocket was fired at intervals of 10 minutes as 
long as the fog lasted ; but, as the position of this 
station indicated no location of the coast of import- 
ance to mariners, it has been replaced by fog-signal 
stations at the northern and southern extremities 
of the island, which are fitted with far more eflicient 
apparatus. 

A little over three years ago the Elder Brethren, 
of the Trinity House, recognising the importance 
to navigation of Lundy Island, gave instructions to 
their Engineer-in-Chief, Mr. Thomas Matthews, 
Memb. Inst. C.E., to replace the single inland 
lighthouse by two new lighthouses, one placed at 
the extreme northern end of the island and one at 
its south-eastern extremity. 

The new lighthouse on the extreme south-east 
point of the island is about three-quarters of a mile 
from the old lighthouse, and consists of a new 
tower 52 ft. in height from base to vane, and 
to this has been transferred the optical apparatus 
from the old lighthouse. The focal plane of this 
light is now 175 ft. above Trinity high water 
(spring tides) and the light is white, giving one flash 
per minute, and is visible in clear weather to a dis- 
tance of 20 miles between the bearings N. 10 deg. 
E. through E. and S. to N. 89 deg. W., that is to 
say through 261 deg. of azimuth. The illuminated 
arc of each of the new lighthouses is shown on the 
chart, Fig. 1. The initial illumination of the light 
has been increased by the employment of Mr. 
Matthews’s five-wick petroleum burner, by which 
the beam has a luminous intensity of 60,000 candles, 
being the full power employed in thick weather, 
but this can be reduced to 40,000 candles when 
the atmosphere is clear. 

The chief interest, however, of the new Lundy 
lights is concentrated in the northern lighthouse ; 
for this, besides being new throughout, is fitted 
with apparatus of entirely new construction, both 
as regards the dioptric apparatus whereby the 
light is intensified in the beam, and as regards the 
mechanical details of the revolving head. In de- 
signing this lighthouse, Mr. Matthews has availed 
himself of every modern development of lighthouse 
construction and illumination, and there can be no 
doubt that the north-west light of Lundy Island is, 
at the present moment, the most scientific and 
most advanced lighthouse in the world. 

The lighthouse, which is circular in shape and 
white in colour, is about 56 ft. in height from base 
to vane; it stands at the extreme N.N.W. end of 
the island, at a little over two miles from the old 
lighthouse, the tower of which will not be removed, 
but will be left and maintained as a sea- mark. 

The focal plane of the new light is 165 ft. above 
Trinity high-water (spring tides), and it gives two 
white flashes in quick succession every 20 seconds. 
The following is the cycle of the distinguishing 
signals: Flash # second ; short interval 2 seconds ; 
flash } second; long interval 16% seconds ; and 
the light is visible to a distance of 19 miles in 
clear weather between the bearings 8. 28 deg. W 
through W. and N. to 8. 56 deg. E. ; that is to say, 
the light is visible within a sector embracing 
276 deg. of azimuth. The maximum intensity of 
the beam is 121,000 candles for thick weather, 
which can be reduced to 81,000 when the air is 
clear. 

This control of the initial illumination by utilising 
alarger or a smaller number of the concentric 
wicks of the Trinity House lamp, is one of the most 
valuable characteristics of the English system of 
lighthouse illumination, and one that is often mis- 
understood by writers who compare the English 
lights with those of the Continent. The comparison 
is often in error made to the apparent disadvantage 
of the English system. It is perfectly true that in 
clear weather several of the lights on the French 
coast, for instance, have a greater intensity, and 
can be seen at a greater distance than lights of 
equal importance on the shores of this country; but 
it is just at the time when the air is clear that the 
maximum intensity of a lighthouse is unnecessary, 
and, if employed at such a time, there must be 
a useless waste of energy and of oil going on. 
If, however, the comparison between English 
and foreign lights be made in thick or foggy 
weather, then it will be found that there is no 
discrepancy to the disadvantage of this country, 
for the British lights are visible .in foggy 
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weather at equal or greater distances than those on | 
the other side of the Channel. It is the practice 

of the Trinity House to suit the initial intensity of | 
the flame to the varying transparency of the atmo- 
sphere, thereby insuring the highest efticiency for | 
the requirements of the mariner during the night, | 
and giving, in consequence, the highest efficiency | 





Fig.7. 
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with the maximum consumption of oil. In France, 
on the contrary, every light ‘urns at its highest in- 
tensity on all occasions and in all conditions of the 
atmosphere,, whereby illuminating energy is on 
clear nights simply running to waste. 

In our next article we shall illustrate and describe 
the optical and mechanical details of the Northern 


Lighthouse. 
(To be continued.) 





NOTES. 
Locomotive PERFORMANCES ON THE LONDON 
aNp NortH-WesTERN RalLway. 
Mr. F. W. Wess has been good enough to send 
us some very interesting particulars of the work 
done by compound engines on the London and 














: baie | Average | Coal Con- 
Number arn First _ mp Total | Mileage | Mileage per Total Coal ‘sumption 
7 of Turned poser E ah es, | Mileage. | per Year | Engine per Consumed in Pounds 
Engines. urned Out. ngines. | | Véeor, per Mile. 
6 ft. Gin. passenger engine (“ Ex: ) yr. mo. cat. 
periment,” class) : il 3, 1882 1: 13,872,604 | 3,916 33,630 | 4,013,380 33.6 
H.-P. cylinders 13 in. by 24 in. j 80 April 3, 198 =e a) —— ca 
L.-P, cylinder 26 in. by 24 in. 
6-ft. passenger — wecial| 
nought” c ass) ‘ on > 5) 3.918.232 515.06: Qn Q' 5,350,589 38.6 
H.-P. cylinders 14 in. by 24 in. | 40 Sept. 29,188! 11 2 16,918,232 1,515,065 37,878 350, 58! 38.6 
L.-P. cylinder 80 in. by 24 in. 
7-ft. passenger engine (‘‘ Teutonic” | 
class) ; 69) 7 © 33,512 584,63! 58,463 1,405,868 36. 
H.-P. cylinders 14 in. by 24 in. | 10 April 18, 18£ 7 7 4,433,51 98 $,638 58, 405, 7 
L.-P. cylinder 30 in. by 24 in. I 
7-ft. passenger engine (8 wheeled), ) 
(‘‘ Greater Britain ” class), and one | 
engine, “‘John Hick,” with 6 ft. \. det. 30, 186 3 2.211.345 603,09. 4,826 718,263 375 
in diameter driving wheels, ll Oct. 30, 1891 8 2,211,34 603,094 54,826 718, 7 
| H.-P. cylinders, 15 in. by 24 in. | 
| L.-P. cylinder 30 in. by 24 in. 
4 ft. 3 in. goods engine. \ : ee on ome ‘ ' one 
| H.-P. cylinders 15 in. by 24 in. , 36 Nov. 7, 1893 1 4 1,475,087 1,106,315 | 30,731 622,962 48.5 
| L.-P. cylinder 30 in, by 24 in. J 
Grand totals and averages | W227 ; 8 ty 38,910,780 4,818, 28 37,938 12,411,002 36.9 
nearly 


North-Western line since their first introduction 
in 1882 up till October 31 last. He further states 
that in November and December of 1896. some 
trials with a compound eight-coupled goods engine, 
having wheels 4 ft. 3 in. in diameter, gave such 
excellent results, that during 1897 the whole of the 
|regular goods trains between Carlisle and Crewe, 
| Warrington and Liverpool, were worked with this 
|class, an arrangement which has enabled the com- 
| pany to dispense with the services of a large number 





lof assisting engines formerly employed. Two 
important express passenger trains, viz., the 


5.2 p.m. Crewe to Euston, stopping only at Willes- 
den, and the 11.50 p.m. Euston to Crewe train (no 
stop) have, moreover, been worked with a new 7-ft. 
four-cylinder compound engine, the ‘‘ Black Prince,” 
which we illustrated in our issue of December 3, 
with very satisfactory results. The time-table for 
the run referred to is as follows : 
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Crewe, depart ... 5.2 p.m. 
Willsden, arrive ey! 55 
” depart 8.10 ,, 
Euston, arrive... i " 8.20 ,, 
Euston, depart 11.50 p.m. 


Crewe, arrive ... 2.55 a.m. 


| The distance for the double trip is 316 miles, and 
| the consumption of coal has been 35.8 lb. per mile. 
Since this engine was turned out on August 2, 1897, 
it had run, up to November 30 last, 18,227 miles. 
We annex the general Table already referred to. 





A New Puospnate FIeip. 

The known deposits of phosphates has, during 
the last three years, been increased by the dis- 
covery of large beds in Tennessee. The supply 
has, however, not been greatly augmented on ac- 
count of the mines being situated at a distance 
from railways. But in 1896 new deposits were 
found in Maury County upon the Nashville, 
| Florence, and Sheftield Railroad. The field is of 
|irregular form, 6 to 8 miles in length and 2 to 3 
| miles in width. The geological arrangement of the 
| beds has been described by Dr. J. M Safford, as 
follows: (1) the orthes bed, 60 ft. thick ; (2) the 
capitol limestone, so-called from having been used 
in building the State capitol in Nashville, 60ft. thick ; 
(3) the dove limestone, 10 ft. to 12 ft. thick; and (4) 
| the Ward limestone, 28 ft. thick. It is the capitol 
division that is the great source of the phosphate. 
The phosphate occurs in layers mixed with water- 
worn sand, and sometimes a reddish-white clay. 
The layers are evidently a residuum left after a 
natural leaching of certain highly phosphate lime- 
stones. The leaching has come from the long-con- 
tinued action of phosphate waters sinking through 
the soil, and, under the cover of the soil, dissolv- 
|ing away the calcium carbonate, leaving the less 
soluable layers of phosphate. The Mount Plea- 
sant phosphate contains no unusual ingredient. 
It is distinguished from the blue rock of Ten- 
/nessee by its higher content of bone phosphate, 
and by its containing no pyrite. Iron and alumina 
are present in rather large amounts, and some 
method of cleaning is requisite to reduce these 
quantities. The operation of mining is quite 


‘simple. The miner selects some point on the out- 











Coal consumption per mile includes 1.2 Ib. per mile for raising steam, 


crop on the side of a low hill, and removes the over- 
burden for a distance of 100 yards each way, and 
of about 100 ft. perpendicular to the line of 
outcrop. Gangs of men then cut away the rock, so 
as to make a good working face, say, 200 yards 
long. The rock is carried off by wheelbarrows or 
railway trucks. At present the phosphate finds a 
local market, and we learn from the sixth annual 
report of the ‘‘ Tennessee Bureau of Labour Sta- 
tistics and Mines,” written by Mr. A. H. Wood, 
Commissioner of Labour, that it is doubtful whether 
it will be able to compete with Florida phosphate 
in Europe. 


Recent Events in CuHina. 

In our first issue of last year, in an article 
on the relations between Russia and China, we 
directed attention to the chief points in a treaty 
which was said to have been made between the 
two countries, and which for all practical purposes 
gave Russia the control of Northern China. Con- 
tradictory reports were current with regard to that 
treaty, and as yet no authorised version has been 
published. We, however, expressed the opinion 
that ‘‘ whatever form the agreement has taken, 
Russia has secured not only a short cut through 
Manchuria for the Trans-Siberian Railway to 
Vladivostock, but also certain commercial advan- 
tages for the overland trade in which she is 
specially interested. So much has already been 
admitted by the official organs, and already the 
financial arrangements necessary for carrying out 
the agreement are being published. That being 
so, we may rest assured that it does not matter 
much to Russia whether the other items of the 
reported treaty are to be found in a formal docu- 
ment or not, as she will carry them out as soon 
as she finds it convenient or necessary to do so. 
The British Government must keep itself well 
informed regarding the development of events, 
and take care that the concessions to Russia are 
consistent with the most-favoured nation principle, 
which forms a feature in all modern treaties. 
While allowing Russia to develop in a legitimate 
manner, and asking no favours for our merchants 
and manufacturers, we must insist, as far as we 
can, that they have a fair field for the extension 
of their trade and commerce.” Both our opinions 
and our advice have been fully justified. Russia 
has been steadily extending her influence, and a 
few weeks ago the British press was thrown into 
a state of commotion by the information that the 
Russian fleet had arranged to winter in Port 
Arthur. This was further complicated by the 
information that the excellent harbour of Kiao- 
Chan, between Shanghai and Port Arthur had been 
seized by the Germans. Speculations of all kinds 
were made on the subject, some expressing the 
opinion that the Russians and Germans were 
acting in harmony, and others that they were 
opposed. The impression seemed to prevail that 
the partition of China had commenced, and Britain 
was urged to claim her share, which of course 
would be a large one. There appeared to be 4 
manufactory of alarming telegrams in Shanghai, 
and a good many writers to the press seemed to 
lose their heads, and from the amazing crop of 








Jan. 7, 1898. ] 


ENGINEERING. 





at 








rumours which prevailed, some of them evidently 
pure inventions, they produced articles of the 
most alarmist character. No one will deny that 
it is impossible to say that great events may 
happen in the East in a very short time, but it is 
hoped that the British Government and the British 
public will keep cool. We must, as we have 
already said, recognise the legitimate aspirations 
of Russia. Mr. Balfour some time ago said ; ‘‘I 
for my part frankly state that, so far from regard- 
ing with fear and jealousy a commercial outlet for 
Russia in the Pacific Ocean, which should not be 
ice-bound half the year, I should welcome such a 
result as a distinct advance in this far-distant region, 
and I am convinced not merely that Russia would 
gain by it, that the world generally would gain by it, 
but that British commerce and enterprise would be 
the gainers.” In face of the fact that Britain 
holds Hong Kong we could not, in principle, 
object to Germany holding Kiao-Chan if she got 
it on fair terms from China. But these things 
do not necessarily mean the partition of China, 
which, in our opinion, is not such an easy matter 
as some people seem to imagine. Our business, 
however, is not to discuss probabilities, so much as 
to consider the results of accomplished facts, and 
therefore we will wait further developments before 
entering into the subject further. We have no 
doubt, however, that, in view of the large interests 
of Britain in China, our Government will be 
prepared to take all necessary steps to defend 
them, and as they are in no way opposed to those 
of Japan, we venture to express the hope that if a 
crisis arises the Britain of the West will be 
found co-operating with the Britain of the Kast. 








THE LATE MR. F. D. BANISTER. 
Many will learn with regret of the death of Mr, 

Frederick Dale Banister, who was for 50 years more 
or less connected with the London, Brighton, and 
South Coast Railway, and as chief engineer for 30 
years planned and carried through most of the lines 
now owned by that company. Two years ago he re- 
signed office and devoted himself with characteristic 
kindliness to the welfare of the people of Forest-row, 
where he resided, enjoying fairly good health, although 
suffering occasionally from bronchial attacks. It was 
at one of the parochial meetings that he caught a chill 
which developed into inflammation of the lungs and 
bronchitis. These he failed to master, and he gradu- 
ally passed away on December 22 at the ripe age of 74 
years. He was born in the parish of St. Andrew’s, 
Holborn, in 1823, but was brought up in the town of 
Preston, Lancashire, whither his father went as High 
Constable of the Burgh. It was at the Preston 
Grammar School Banister received his early education, 
and he had for a fellow-pupil Sir John Gorst. He 
afterwards became a civil engineering pupil with Mr. 
John J. Myres, of Preston, his connection with rail- 
way work beginning in 1844, when he set out the 
first few miles of the East Lancashire Railway. For 
two years he was engaged upon this line, preparing and 
assisting in carrying through Parliament the measures 
for the first extension of the line, which now forms 
part of the Lancashire and Yorkshire Railway system. 

In 1846, when the London and Brighton Railway 

Company was formed by the amalgamation of the Brigh- 
ton and Croydon railways, young Banister was success- 
ful in being appointed assistant engineer, a testimony 
to his early progress in his profession, for he was then 
only 23 years of age. His first work was the construc- 
tion of the Thames Junction Branch Railway and 
Dock, and on this and other work he was engaged 
for 34 years. In the fifties there was a lull in railway 
work, and the subject of this brief memoir set up in 
business in Brighton, continuing for 10 years. During 
that time he carried out several works, including the 
laying out of the Cliftonville estate, the construc- 
tion of new water works, afterwards sold to the 
Brighton Railway Company, and the building of 
model dwellings for the Brighton branch of the Metro- 
politan Association for improving the dwellings of 
the labouring classes. During this period, too, he 
was still rendering some service to the Railway Com- 
pany, and in 1860, when Mr. R. Jacomb Hood re- 
signed the position of chief engineer of the line, Mr. 
Banister became chief resident engineer, some of his 
first work being the construction of the Newhaven 
and Seaford branches, the Epsom and Banstead down 
lines, and the South London extension. 

_ Early in the sixties he undertook the reconstruc- 
tion of the London Bridge Station, with its extensive 
roofs and signalling arrangements, and later rebuilt 
the station at Brighton, and constructed the spur line 
between Preston Park and Hove, and the new roads, 


with their great retaining walls, in the neighbourhood 
of Lovers’ Walk. The Tunbridge Wells and East- 
bourne, the Chichester and Midhurst, and the lines 
connecting Croydon, Oxted, East Grinstead, and Tun- 








bridge Wells were amongst the railways constructed 
by him, the last-named necessitating some of the 
heaviest work in viaducts and tunnelling on the com- 
pany’s system. The Portsmouth Harbour extension 
and station were also carried out by him, and, in con- 
junction with the late Mr. Jacomb Hood, of the South 
Western Railway, he built the railway viaduct and 
the covered way at Ryde. Mr. Banister was largely 
responsible for the carrying out of the very difficult 
works in widening the company’s lines from Victoria 
Station right out to Streatham ; the rearrangement and 
rebuilding of the junction station at East Croydon, and 
the superintending of the works in widening the main 
line from East Croydon to Coulsdon. One of the 
most important undertakings with which he was 
identified was the harbour works at Newhaven. 
In 1878 he laid before his Board of Directors and the 
Harbour Commissioners, a scheme for the improvement 
of the harbour, which was adopted, and he was en- 
trusted with the task of executing it on behalf of 
both bodies. The works, which were carried out 
under his personal direction, and without the inter- 
vention of a contractor, extended over 12 years, and 
included additional quay space, the construction of 
new entrance piers and lighthouses, the deepening 
and widening of the channel to an extent sufficient to 
permit the passenger steamers from Dieppe to enter at 
any state of the tide, and the building of the massive 
concrete breakwater. Seven acres of foreshore were 
recovered, and embanked to a height of 6 ft. above 
high-water mark. 

Mr. Banister continued in active control as engi- 
neer of the London and Brighton Railway until 
January 1, 1896, when the directors were induced by 
him to accept his resignation, placing on record at the 
same time an expression of their appreciation of his long 
and valuable service to the company. Since then he 
has lived in comparative retirement at Forest Row, 
Sussex, spending some portion of his time in Brighton. 
He was at the time of his death chairman of directors 
of the Brighton West Pier Company. From 1861 Mr. 
Banister was connected with the Institution of Civil 
Engineers, being elected to full membership in 1866. 
He was also fellow of the Imperial Institute; and a 
Justice of the Peace for the County of Sussex, and 
was held in the highest esteem by all who knew him. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 31, 1897. 

Prospects for an enormous volume of business in 
iron and steel were never brighter. The most signifi- 
cant feature of the situation is shown in steel billets, 
which are quoted firm at an advance of an equivalent 
of Is. to 2s. over prices named 10 days ago. The occa- 
sion for this is the movement of a few more large 
buyers to cover a lot of business which dropped in on 
them. Billet mills are filling up in this way and parties 
who bought all they proposed to buy a month ago are 
back again with big orders. Bessemer is very active, 
but all other qualities are weak ; Alabama pig having 
weakened 25 to 30 cents in a few days. Rolling mills 
are doing the least work and forge is dull. Steel rails 
are selling well in western iron centres in a small way. 
This year 1864 miles of railroad were built. Total 
mileage 184,464. All the leading branches of trade 
are active and prosperous. The prospects are 
favourable for an enormous ore traffic. The struc- 
tural mills are not crowded and prices show it. 
There is business in sight for about 25,000 
tons of material, which ought to be all placed by 
January 15, much of it being intended for ships. The 
financial situation is stronger under an increase of 
exports ; about 15,000,000 dols. will be paid out on 
Pacific Railroad bonds, and other payments will in- 
crease the disbursements to 35,000,000 dols. The 
bank clearings show that the retail trade is striding 
forward. The covering of spring and summer require- 
ments will probably result in firm prices for iron, 
steel, lumber, and many other raw products. The 
prospects of the coming year is affording room for 
much pleasing anticipation on the part of manufactur- 
ing, agricultural, se mercantile interests, 





PROPELLER BLADES. 
To THE Epitor or ENGINEERING. 

Sir,—There seems to be a craze just now for making 
the backs of air-propeller blades convex, with the 
erroneous idea that by so doing their efficiency is in- 
creased. 
To give a detailed account of the many experiments 
I have made with propellers would take up more time 
than I can spare, and a — deal more space than you 
would feel inclined to place at my disposal ; therefore I 
will only give a brief statement of the results obtained. 

It is often a good plan before commencing a scientific 
investigation to turn to Nature, and see what she has 
done in the desired direction. <A bird’s wing is Nature’s 
masterpiece in air propelling, and by taking sections of a 
wing at various points in the length, we shall discover 
how the work may be done with the least possible ex- 
penditure of power under favourable and unfavourable 
conditions. Near the tip we find the blade made ex- 
tremely thin, and both the upper and lower surfaces 








formed to a parabolic curve which acts when gliding 
through the air in exactly the same way as the blade of a 
screw propeller of increasing pitch. In the design of 
this a ature was gga ye untrammeled by any 
considerations of strength ; and, therefore, here we find the 
form which gives the highest efficiency, and this is the 
— of a bird’s wing that designers of air-propeller 
lades should copy: the blades should be made of the 
thinnest possible metal, and of increasing pitch, and 
mounted on a spindle-shaped boss revolving in an ex- 
panding tube or channel. 

If we wish to design propeller blades to work in water, 
where great strength is necessary, we must take for our 
model sections of the bird’s wing nearer to the root ; even 
in this case the blades should be as thin as possible, con- 
sistent with the necessary strength, the —' face being 
formed to an increasing pitch, and the metal put on the 
back of the blades in a convex form, with the greatest 
thickness between one-third and one-fourth of the width 
from the front edge. A screw propeller made in this way 
will give a higher efficiency than when the back of the 
blades is merely convex with the greatest thickness in the 
centre of width, as is usual. But it has one disadvantage 
—it can only be driven ahead ; when such a propeller is 
suddenly reversed, the blades become twisted off the boss, 
because there is not sufficient strength where the greatest 
resistance is experienced ; but it is the proper form to 
adopt when — are driven by turbines which cannot 
be reversed, and it is also the correct form for the blades 
of the turbines, To sum up: any screw propeller, to act 
inany fluid with the highest efficiency, should be of in- 
creasing pitch, and with the blades as thin as possible 
consistent with the necessary strength. The greatest 
thickness of blade should be from one-third to one-fourth 
of the width of blade from the front edge, in order that 
the after-part of the blade may be as fine as possible. A 
loss of efficiency always attends thickening of the blade, 
no matter what the shape may be ; and an air propeller 
for ventilating purposes should always be set to work in 
the throat of a tube or channel formed to the shape of 
the vena contracta. 

Yours faithfully, 
Horatio PHILLIPS. 

Wealdstone, Harrow, January 4, 1898. 








STAYING OF LOCOMOTIVE FIREBOXES. 
To THE Epitor or ENGINEERING. 

Srr,—After reading the articles which have recently 
appeared in your columns on the above subject, I have 
endeavoured to calculate the stress imposed upon the side 
stays due to the unequal expansion of the copper firebox 
po the steel firebox casing, taking as an example the box 
of the locomotive described and illustrated in The Engi- 
neer of December 10, 1897. The method I have adopted 
has been to assume that the mean ee of the 
copper plate is 60 deg. Fahr. above that of the steam, and 
that the temperature of the steel plate is equal to the 
steam temperature ; further I have considered that the 
vertical expansion takes place from the foundation ring, 
whilst that in a longitudinal direction is acting from the 
back end, so that the greatest movement of the side stays 
will be found to occur in the neighbourhood of the top 
corners of the box nearer the tube-plate, where the resul- 
tant relative movement of the two ends of the stays due 
to the difference of expansion of the inner and outer 
plates is such as would produce a stress on the outer fibres 
of the stay of upwards of 45 tons, which is far in excess of 
anything that the material could withstand. This leads 
me to the conclusion that there must be some other force 
or forces acting to prevent so great a relative movement, 
and it is with the hope that some of your numerous 
correspondents have looked into the matter, who are both 
able and willing to give the explanation that I venture to 
trespass on your space, 

Yours truly, 
Q. EK. D 





To THE EpIToR OF ENGINEERING. 

Srr,—Probably some of your non-mathematical readers 
who are interested in the above subject, may be unable to 
follow the steps by which you arrive at the increased 
length of stays. To such the following explanation, 
based on rules commonly used, may be acceptable. 

It is known that the strength of a round stay subjected 
to bending varies with the cube of its diameter ; for 
example, if two stays are of the same length, but one 
twice the diameter of the other, the larger stay will 
require a load 2 x 2 x 2 = 8 times as great as that on 
the smaller stay to produce the same stress per square 
inch on the outer fibres of the material, although under 
this load the deflection of the larger stay will not be so 
great as that of thesmallerone. The resistance to agiven 
deflection varies, within the limits of elasticity, with the 
fourth power of the diameter ; that is, in order to produce 
the same deflection at the end of the larger stay as at the 
end of the smaller one the load must be 2 x 2 x 2x 2=16 
times as great, or twice as much as that required to give 
an equal stress. The stress will, therefore, be doubled 
for the double diameter. Jn other words, as stated in 
your article jun page 744 ante), the ‘‘increase of stress by 
a given deflection is directly proportional to the diameter 
of the stay.” 

If now we consider stays of the same diameter, but of 
different lengths, it is known that the strength varies 
inversely as the length; for example, if two stays are 
of the same diameter, but are double the length of the 
other, the shorter stay will carry double the load, which 
is on the longer stay for an equal stress per square inch. 
The longer stay will, however, be deflected most, for the 
deflection varies inversely as the cube of the length ; that 
is, in order to produce the same deflection on each stay, 
the load on the shorter stay will be 2 x 2 x 2 = 8 times 
the load on the longer stay, or four times as much as that 
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required to give an equal stress. The stress will therefore 
be four times, or 2 x 2 times, as great on the shorter stay. 
In other words, as stated in your article (on page 744, 
corrected on page 807 ante), “‘The stress on the outer 
fibres of a stay subjected to a-given lateral deflection will 
vary inversely as the square of the length of the stay.” 

The first derived rule tells us that, in stays of a given 
length subjected to a given deflection, a double diameter 
means a double stress. With a view to diminish the 
stress to that due to the smaller diameter the length 
must be increased by an amount determined by the second 
derived rule, which informs us that a double length de- 
creases the stress to one quarter. Since it 1s not one- 
quarter, but one-half the stress that we require (in this 
simple example) the length must be increased so that the 
square of the new length shall be two ; that is, the length 
must be the square root of 2 or 1.414 times as great ; in 
other words, as stated in my letter (on page 807 ante) 
‘*For a given intensity of stress on the outer fibres of 
stays subjected to a given lateral deflection the lengths of 
the stays must vary as the square roots of the diameters.” 

Yours sincerely, 
8S. RENDELL. 
New Mills, near Stockport, January 4, 1898. 


TORPEDO-BOAT DESTROYERS. 
To THE Eprtor oF ENGINEERING. 
Sir,—I am disposed to think that if your correspon- 
dents, Messrs. Ramsay Smith and Elwyn Napier, had 
had the opportunity of manceuvring a torpedo-boat de- 
stroyer to her berth in a tidal basin, they would not 
yearn for non-reversing engines in this type of vessel. 
Perhaps, however, they may be able to suggest, by re- 
ferring to the habits of the bird, or fish, or animal con- 
fined to land, some means of ‘‘canting” a boat in a 
narrow channel without a go-astern engine. 
Yours truly, 
T. B 


December 29, 1897. D. 








THE CRIPPLEGATE FIRE. 
To THE Epiror oF ENGINEERING. 

Srr,—The excellent article in your issue of the 24th 
inst., on the recent great fire in Cripplegate, brings out 
points of much interest, and I should have thought, as an 
imsurance expert, that it had been written by someone of 
experience in our business had it not been that surprise 
is expressed at some evidence given at the inquest by 
Mr. Charles Jackson, of the Royal Insurance Company. 
I faney you will find that it is a principle with insurance 
companies to recognise risks of good construction by 
charging reduced rates; for instance, in the fire offices 
tariff for London Manchester Warehouses, the normal 
rate for a building under 100,000 cubic feet has been 
only 2s., but extras were charged for— 

1. Inferior construction. 

2. Plurality of tenure. 

3. Opposing openings. 

4, Unprotected ironwork. 

5. Wood linings. 
3. Well holes. 

7. Sky lights. 

8. Pipe stoves. 

%. Trade processes. 

And it is no secret that these extras were imposed not 
only to cover additional risk, but to induce better con- 
struction of warehouses. 

Then with regard to Fircpoof Buildings, for instance, 
in the case of flax mills, oil mills, woollen mills, and 
cotton mills, exceptionally favourable rates are assessed, 
and it is often a wonder to us in the insurance world that 
before new buildings are erected the fire offices are not 
consulted with the view of obtaining as cheap a rate of 
insurance as possible. 

enclose my name and address, but for obvious 
reasons I beg to subscribe myself as an 

December 31, 1897. EXPERT. 


DOCKISING BAYS AND RIVERS. 
To THE Eprror OF ENGINEERING. 

Sir,—The Borough Council of Plymouth at a recent 
meeting passed a resolution to apply to Parliament to 
cag an estimated sum of 600,000/. to dockise Cattewater 
Tay, in order, as the Mayor said, to make the port a ter- 
minus for first-class steamships, and not bora 2 a place 
of call. Southampton, it was remarked, had progressed 
owing to a spirited policy, and the value of property was 
enhanced thereby. Plymouth is to have a dock of its 
own, to the prejudice of the Great Western Railway 
Company, because the dock of that railway could not 
admit of a ship drawing more than 18 ft. of water until 
she had been lightened. To make Plymouth the first 
— of departure, and the last for arrival, there must 
e a trade to support it. Southampton is nearer to 
the i oroximity to France, 
Belgium, and Germany than Plymouth. It should 
be remembered, also, that the former mail boats, 
under the American flag, made Southampton the 
head-quarters. As a port of call for the picking up 
or landing of mails, a dock with deeper water than that 
of the Great Western is not indispensable. The Great 
Western Company's dock at Millbay could be dredged 
and enlarged, or a pier built on piles outside the Pontoon 
and Millbay piers, for the convenience of calling steamers, 
and the haniling of cargo. The entrance to a dock sea- 


metropolis, and in closer 


ward side of Mount Batten would be considerably more 
exposed to winds and waves than the Great Western. 
The railway and trading facilities are, also, greater at 
Devonport, Stonehouse, and Plymouth, than on the 
opposite shore, That Cattewater Bay is sooner approached 





than the existing dock admits of no doubt, and, if the 
Catteway Bay were dockised, it might be of advantage to 
shipping. In my letter in your columns of the 3rd of this 
month, [ alluded to the dockising of the Avon at Bristol, 
to afford accommodation to a new class of Atlantic 
steamers. The Thames flowed through a channel which 
divided the Isle of Dogs from the Essex land ; but that 
short cut was dockised and is now the West India Dock. 
Bristol could dockise the Avon at less cost than making 
basins. The question arises, however, that the obstruc- 
tions might interfere with the outlet of water on heavy 
floods after rain. The lock gates would neutralise the 
effect if they were left open pefore the ebb set in. Dock- 
ising is not a novel contrivance, and only needs good 
management. 
Yours truly, 
THOMAS Moore. 
Milton-road, Croydon, December 18, 1897. 





MISCELLANEA. 

The total number of Provisional Orders for electric 
lighting deposited with the Board of Trade to be dealt 
with next session is 84, of which 60 are applied for by 
public authorities, and the remaining 24 by private com- 
panies or individuals. 

In their report on the metal trade for the past year, 
Messrs. Stedman, Crowder, and Co., of 4, Lime-street, 
E.C., state the total volume was large, business being 
particularly good in the first half of the year. For 
copper the demand has exceeded the make, so that stocks 
are 3000 tons less than at the same period last year, 
although imports into Europe have increased by 25,000 
tons. 

In their annual report on the engineering trade just 
issued, Messrs. Matheson and Grant draw attention to 
the ingenious plan adopted by the authorities in order to 
make it appear that warships can be built more cheaply 
in the Royal Dockyards than by private firms, whereas 
they state the reverse is actually the case. This they do 
by loading the conditions of contract with extreme de- 
mands, to meet which the contractor has to provide a 
large speculative margin, as in case of dispute the decision 
of the Controller of the Navy is final. 


Recent experiments with petroleum as fuel for small 
boats, made at the Brooklyn Navy Yard, have been so 
satisfactory in their results that the Secretary of the Navy 
has given directions for trials on a larger scale of two 
distinct systems of fuel firing. The torpedo-boat Stiletto, 
at the Brooklyn yard, is to be fitted up with a system of 
burners, through which the oil is fed into the furnaces 
by compressed air, and at the Norfolk Navy Yard a 
similar vessel is to be equipped with a system in which 
a steam blast is used to vaporise and burn the oil. A com- 
parative test will be made of the two methods. 


The number and tonnage of British vessels respecting 
whose loss reports were received at the Board of Trade 
during the month of December, 1897, and the number of 
lives lost are as follow: Sailing vessels 75, 10,679 tonnage, 
93 lives lost ; steam vessels 19, 11,452 tonnage, 22 lives 
lost—total, 94, 22,131 tonnage, 115 lives lost. The above 
is a record of “‘ reports received” in the month, and not of 
wrecks which occurred during the month. Many of the 
reports received in December relate to casualties which 
occurred in previous months. Casualties not resulting in 
total loss of vessels, and the lives lost by such casualties, 
are not included. 


An Iradé is stated to have been issued at Constanti- 
nople, directing that the guns for Turkish war vessels, 
which were originally to have been supplied by Messrs. 
Armstrong and Co., shall be ordered of Messrs. Krupp. 
On theother hand, thecontractsfor the projected new ships, 
which, it is said, will be four ironclads, are to be given to 
Messrs. Armstrong, who are declared in the Iradé to be 
in a better position to carry out the work. Nothing defi- 
nite, however, has so far been arranged, and it appears 
doubtful whether the orders alluded to will be executed 
in the near future. The Ministry of Marine is endeavour- 
ing to obtain an Iradé authorising the reconstruction of 
existing ironclads in Constantinople. 


In chemical and physical laboratories a small motor 
of some kind is a great convenience, and to meet this 
want, a series of small hot-air engines have been devised 
by Mr. Louis Henrici, of Zurchau, Saxony, whose agent 
in this country is Mr. Max Jessing, of 61 and 62, Chancery- 
lane, London, E.C. The motors in question are made in 
sizes, and develop from jy to } horse-power respectively. 
The smallest size has a cylinder 30 millimetres (1.18 in.) 





in diameter and the largest one of 150 millimetres | 


(5.9 in.) in diameter, the revolutions being 600 per minute 
for the former and 300 for the latter. The engines are of 
exceedingly simple construction, and run smoothly and 
without noise. The same charge of air is used over 
and over again; there is also a complete absence of 
smell, 

A new high-efficiency incandescent wer is being intro- 
duced by the Edison and Swan United Electric Lighting 
Company, Limited, of 36 and 37 Queen-street, Cheap- 
side, EC, as the result of a long investigation carried 
out by Mr. Swan. The new lamp ‘takes 2? watts per 
candle, and has a practically constant efficiency and light 
during its whole life of between 400 and 500 hours. In 
short, the ‘‘smashing ” point is said to be never reached 
with this lamp, as the filament ruptures before the light 
has sensibly diminiahed, A large number of the lamps 
have been used by Mr. Swan during the past 12 months, 
with, it is stated, very excellent results. At present the 
new lamps are made only in the 16 candle-power size, 
but — other standard sizes will shortly be put on the 
market, 





H.M. a 
boats, built by Messrs. Yarrow and Co., have n re- 
erected at Warri on the Niger River, and probably by 
this time are showing the white ensign well up the river. 
Engineer T. 8. Guyer, R.N., and four engine-room arti- 
ficers were detailed by the Admiralty to gather as much 
knowledge as sible as to the construction of these 
vessels for a short time before the Frutera left. On 
arrival at Forcados the Frutera proceeded to Warri, some 
50 miles up the river. Lieutenants Melvill and Bellairs 
were appointed to command these vessels when completed. 
Some 60 men of all grades have been engaged in the 
work of construction. Of these 30 are Kroomen. Both 
vessels have been put together, their machinery tried 
under steam, and guns mounted and ready for action in 
34 working days. The vessels have been put together in 
a 5-knot current. These vessels were coaled, by advices 
of December 7, and ready to proceed, and as they were 
tried on the Thames, and easily obtained their contract 
speed while burning wood, they will be independent of 
coal supply. 

The work on the Jungfrau Railway is being pushed 
forward, in spite of the severe winter weather which has 
set in. In Lauterbrunnen water-power to the extent of 
2400 horse-power is now available, and half of this force 
is being utilised for the electric dynamos employed in 
the boring of the Eiger Glacier Tunnel. The mountain 
stream has been diverted from its course for a distance of 
10 kilometres, extending from the waterwheel-house to 
the Scheidegg Station and the Eiger glacier, and the open 
line between the Scheidegg and the glacier, with a tunnel 
of 80 metres, is prepared in its main details, so that the 
electric railway over this tract can be opened in the 
first half of next June, and in time for the tourist season. 
The principal tunnel has been carried to a distance of 150 
metres by hand boring—mainly the work of Italian exca- 
vators—and the preliminaries for tracing out the great 
tunnel have been accomplished after some two years’ 
labour. The rock is found to be excellently adapted for 
tunnelling, and experiments on the Jungfraujoch have 
proved that it is reached at a depth of 25 to 30 meters 
under the snow, instead of 70 meters, as was at first ap- 

rehended. The opening trial of the Cornergrat Electric 

ilway has likewise proved satisfactory. It was madea 
short time ago, and the line will be opened to passengers 
in the early spring. 

The chief feature, from an engineering point of view, 
of the next meeting of the Royal Agricultural Society, 
to be held at the Four Oaks Park, Birmingham, on Satur- 
day, June 18, and the ensuing week, will be a new 
motor car competition, for which entries may be made 
in two classes, viz., those designed for light and heavy 
loads respectively. In each class a first prize of 100/. 
and a second prize of 50/. is offered. In the light class, 
the vehicles should be designed for taking the place of 
light-spring carts for carrying loads up to 1 ton, whilst 
the heavy class should be capable of carrying a load of 
3 tons exclusive of the weight of the car itself. The 
prizes may be withheld if no car competing is held by the 
judges to be of sufficient merit. The petroleum used by 
cars being oil engines must comply with the ‘regula- 
tions as to petroleum” issued by the Home Secretary 
under Section 5 of the Locomotives on Highways Act of 
1896. The competing cars must traverse a selected route 
of not less than 25 miles out and 25 miles return, carrying 
their declared load. Another prize offered by the Society 
for a mechanical device is one of 102. for the best method 
of safeguarding chaff-cutters. Entries for the above 
prizes must be made on or before Friday, April 1 next, 
and be accompanied by a deposit of 10/., to be forfeited 
if the machine is not finally submitted for competi- 
tion. Full particulars can be obtained on application 
to the secretary of the Society at 13, Hanover-square, 
London, W. 

During the recent dredging operations at the port of 
Brest a number.of ancient arms and other metallic 
objects were brought up which had been under water, 
in some cases, for centuries. Specimens of several of 
the metals thus recovered have been sent to the Labora- 
toire Centrale de la Marine at Brest, and have been 
examined there with a view to determining the effect 
of the prolonged immersion. Amongst them was an 
arquebus of bronze, dating, it is thought, from the end 
of the 16th century. The metal on analysis was found 
to contain from 82.9 to 80.3 per cent. of copper, 7.5 to 9.8 
per cent. of sulphide of copper, and 9.4 to 9.7 per cent. of 
tin, with traces of lead. , e metal was in an excellent 
state of preservation, and the superficial sulphides with 
which it was covered were in all probability derived not 
from the sea water, but rather from the bottom on which 
it rested. Far other was the state of the cast-iron shot re- 
covered, although these had not been immersed more than 
240 years. These had become so soft during their prolonged 
stay under water that they could be cut with a knife. 
Quite similar effects, it will be remembered, were found 
to have occurred with the cannon of the Royal George, 
recovered after an immersion of 62 years, whilst the 
bronze guns of the Mary Rose, plod after being sunk 
292 years, were comparatively little affected, there being 
signs of local corrosion only. The wrought-iron objects 
recovered at Brest were better preserved, as, although 
much rusted, there wasa core of sound metal underneath. 
This observation, again, quite confirms the results noted 
in the salvage of the Royal George. 


Heron and Jackdaw, light-dranght gun- 





GerMAN CoaL-MINING.—The deliveries of coal from the 
three principal German coal-mining districts—the Ruhr, 
the Sarre, and Silesia—in the first 10 months of last year 
amounted to 50,594,020 tons, as compared with 47,816,750 
tons in the corresponding 10 months of 1896. It will be 
seen that the exports increased last year to the extent of 
2,777,270 tons, or 5? per cent. 














_ Jan. 7, 1898. ] 


ENGINEERING. 





23 











NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very idle on 
the pig-iron warrant market last Thursday, but the tone 
was firmer ; Scotch iron making ld. per ton. No busi- 
ness was done in Cleveland iron in the afternoon, ‘nor 
was any done in Middlesbrough hematite iron. The 
settlement prices were: Scotch iron, 45s. 44d. per ton; 
Cleveland, 40s. 3d. ; Cumberland hematite iron, 48s. 44d. ; 
Middlesbrough ditto, 49s. 3d. per ton. About 15,000 
tons of pig iron changed hands on Friday afternoon ; 
but although the market opened active, the tone 
was hardly maintained owing to the unsettled appear- 
ance of the dispute in the engineering trade. In 
consequence of the New Year’s Day holidays there 
was no market in the afternoon, and Mualer was 
also a blank. . The settlement quotations were 45s. 44d., 
40s. 3d., 48s. 3d., and 49s. per ton. Business was 
resumed on Tuesday forenoon. Dealing was very quiet, 
about 10,000 tons ———*. hands. Prices were steady at 
near last Friday’s level. Only about 5000 tons were dealt 
in at the afternoon market, but the tone was rather 
steadier. The dealing was again chiefly confined to 
Scotch warrants, which closed at 45s. 4d. per ton cash 
buyers. The settlement prices were 45s. 4$d., 40s. 3d., 
48s. 14d., and 49s. per ton. This forenoon’s dealing was 
limited to 6000 or 7000 tons, but the market dis- 
played a firm tone. Both Scotch and Cumberland iron 
improved in price. In the afternoon the market was 
henomenally idle, only one lot of Cumberland hematite 
iron being dealt in. Quotations were steady at the 
forenoon close... The settlement quotations were 45s. 6d., 
40s. 43d., 48s. 43d., and 493s. 3d. per ton. The 
market quotations for makers’ No. 1 warrant iron 
are as follow: wor 50s. 6d. per ton; Gartsherrie, 
Summerlee, and Calder, 51s.; Coltness, 52s.—all the 
foregoing shipped at Glasgow ; Glengarnock (shipped at 
Ardrossan), 50s.; Shotts (shipped at Leith), 52s.; Carron 
(shipped at Grangemouth), 51s. 6d. per ton. There are 
now 81 blast-furnaces in actual operation, of which 
six are basic, 36 are making hematite iron, and 39 
are making ordinary iron. At this time last year 
there were 80 furnaces in blast. Makers’ iron is 
generally 2s. per ton lower in price than it was 
a year ago. The holiday feeling still continues to 
show itself, very little genuine business being done. The 
protracted engineering dispute shows no signs of termi- 
nating, and it is to be regretted very much that such large 
numbers of workmen have been thrown idle. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 337,306 tons yesterday afternoon, as com- 
pared with 337,510 tons yesterday week, thus showing a 
reduction amounting to 204 tons for the past week. 


Finished Iron.—There has not been any falling off in 
the production of malleable iron during the past year, 
notwithstanding the increasing extent to which steel is 
being used. There was considerable pressure for deli- 
veries in the early months of the year, and fair prices 
ruled ; but towards Midsummer there was a pronounced 
slackening off, which was brought about by the ‘‘bear- 
ing” operations of some middlemen, in view of threaten- 
ing troubles in the engineering trade which caused 
consumers to hold back their orders, which in turn 
brought on a kind of panic amongst makers, and 
in the contest to secure the lines, offering, prices were 
cut to such an extent as to leave no margin of profit, 
and in some instances actual loss. Fortunately for 
the workmen employed in the iron works, the Belgian 
makers got ae, busy later on, and raised their 
prices ; and this, combined with the equalising of freights 
from the two countries to India and other foreign parts, 
diverted a large number of foreign orders to this country. 
This completely filled up the order-books of some of the 
local works for a month or two ahead; so much so, 
indeed, that when local consumers came upon the 
market and desired to contract at the reduced prices, 
they found great difficulty in getting their require- 
ments met. With the large producing power possessed 
by many of the manufacturers, firms, however, have gene- 
rally overtaken arrears. Of late many consumers have re- 
frained from ordering unless in from hand-to-mouth quan- 
tities to meet immediate wants. Since the establishment 
of the Conciliation and Arbitration Board there have not 
been any serious troubles with the workmen. 


Glasgow a Market.—There were not any sales of 
copper last Thursday, either forenoon or afternoon. The 
settlement price was 48/7. 5s. per ton. Copper was quite 


idle on Friday forenoon, at 48/. 3s. 9d. per ton cash buyers, 
and 48/7, 12s. 6d. per ton three months. Yostesles’s 
transactions. In the fore- 


market was also without any 
noon 48/, 5s. per ton pen 4 buyers was offered, and 
48/. 13s. 9d. three months, which was an advance of 
1s. 3d. per ton. No business was done this forenoon, and 
— closed at 48l. 6s. 3d. cash and 48s. 15s. three 
months. 


Scotch Coal Shipments in 1897.—The returns from the 
principal ports in Scotland of the coal shipments during 
1897 are now complete. The figures show that there has 
been considerable expansion in exports throughout the 
year, the total having increased 534,459 tons from 
7,721,339 tonsin 1896 to 8,255,798 tons in 1897. Increases 
are reported from 11 of the 16 coaling ports, and the fea- 
ture of the Table annexed is the advance made at 
Methil, which takes first place as regards the extent of 
crease, and third place in respect of quantity shipped. 
At Glasgow, over 2 million tons were shipped at the 
general terminus and Queen’s Dock, the increase being 
psy tons. Glasgow, Grangemouth, and Methil are 
the only ports at which the exports reach seven figures. 
Leith, Alloa, Irvine, Bo'ness, and Ayr have declined as 


| shipping ports, the total decrease reaching 280,657 tons. 
The following are the details : 


1897. 1896. Increase. 
Tons. Tons. Tons. 

Methil .. 1,090,293 857,887 232,406 
Glasgow 2,091,898 1,871,847 220,051 
Grangemouth 1,382,924 1,259,182 123,742 
Burntisland .. 887,762 787,124 109,638 
Ardrossan . 362,620 317,078 45,542 
Charlestown .. 63,598 47,409 16,189 
Granton 145,631 134,738 10,893 
Troon .. 367,681 358,384 9,347 
Greenock 112,102 105,728 6,374 
Bowling 10,865 8,855 2,010 
Tayport 24,880 24,720 160 

: 1897. 1896. Decrease. 
Leith .. 507,554 616,556 109,002 
Alloa oo 137,127 201,410 64,283 
Irvine .. 171,582 215,302 73,720 
Bo'ness 462,137 507,723 45,586 
Ayr... ; 436,823 444,889 8,066 


New Shipbuilding Contracts.—The_ Clydebank Ship- 
building and Engineering Company, Limited, are about 
to lay down a large steam yacht of about 190 ft. in 
length, intended for Mr. Donaldson, chairman of the 
company. The vessel will be of handsome design, and 
will have a speed of about 14 knots. Her hull and 
machinery will be built under special survey, and to 
take the classification of the British Corporation Re- 
gistry.—The Irvine Shipbuilding and Engineering Com- 
pany have contracted with a Liverpool firm of shipowners 
to build for them a steamer of 600 tons register.—The 
Caledon Shipbuilding and Engineering Company, 
Limited, have secured a contract to build a steamer for 
Messrs. Layland and Co., Liverpool, intended for pas- 
sengers and cargo traffic; the vessel will be about 1200 
tons.—Word comes to hand to-day to the effect that 
Messrs. Carmichael, Maclean, and Co., Greenock, have 
undertaken to build a large steamer for Glasgow owners. 


Generosity of Messrs. Dubs.—All the engineers in the 
employment of Messrs. Dubs and Co., of the Glasgow 
Locomotive Works, who have stood true to their em- 
ployers since the beginning of the lock-out, have each 
received as a New Year’s present an extra fortnight’s 
wages. The men who left, but have returned to their 
work, have each got a week’s pay. By the way, Messrs. 
Denny and Co., Dumbarton, gave their apprentices 
half-a-sovereign each as a New Year’s gift. 


Labour-Saving Appliances.—To judge by the briskness 
in the machine-tool trade, this means of labour-saving is 
to become more general than ever. The various Clyde 
shipbuilding yards and engineering shops are nearly all 
having saving-of-labour appliances fitted up. Sir William 
Arrol and Co.’s works are full of such orders. It may 
here be mentioned that his firm have secured the contract 
for the widening of the Glasgow and South-Western 
Railway Company’s bridge over the Clyde—a big under- 
taking. 

Singer Sewing-Machine Necdles.—For the year just 
ended the total output of sewing-machine needles at the 
Kilbowie Factory exceeded all previous records. It 
reached the enormous total of 354 millions, weighing 
16 tons 12 cwt. If placed end to end the needles would 
extend to several hundred miles. 


The Weather and the Tramway Car Traffic.—The effect 
of the state of the weather on the travelling facilities in 
the city is remarkable. On dry, crisp days the corpora- 
tion tramway cars are largely patronised, but the damp, 
disagreeable weather that we have had lately has dimi- 
nished the receipts. Last week’s returns were fully 800/. 
under those of the corresponding week of last year. It 
is said that the two days of dense fog a couple of weeks 
ago raised the weekly revenue of the subway by some 
300/.—from an average of 1000/. per week to 1300/.—and 
the crowds that have blocked the subway cars during the 
present holidays ee that a record take at the turn- 
stiles will be established, as is the case with the tramways. 


Production, &c., of Scotch Pig Iron for the Yeur 1897. 
—The returns issued by the Scottish Ironmasters’ Associa- 
tion to-day of the production, consumption, exports, and 
stocks of Scotch pig iron (including hematite and basic) 
are as follow: 




















‘ 1896. 1897. Inc. Dec. 
Production, as per 
makers’ returns 1,180,005 1,187,637 7,682 
Consumption, in 
foundries 154,389 190,862 36,482 
In malleable iron 
and steel works 686,762 757,857 71,095 
Total 841,142 948,719 107,577 
Exports--foreign .. 137,734 138,022 288 
coastwise 169,189 140,203 - 28,986 
Rail to 
England 4,395 4,509 114 
Total.. 311,318 282,734 28,584 
Total consumption 
and expor .. 1,152,460 1,231,453 78,993 
Stocks as on De- 
cember 31 : 
In Connal’s stores 363,072 337,489 25,583 
In makers’ yards 145,097 126,864 18,238 
Total.. 508,169 464,353 be 43,816 
1896. 1897. 
Number of furnaces in blast on December 31 80 81 
Average number of furnaces in blast for the 
year a as aa = 80 7973 








NOTES FROM SOUTH-YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Engineers’ Dispute—The struggle in the engi- 
neering and allied branches has, so far as this district is 





concerned, been practically without incident this week. 





At the time of the Conference being arranged, the men at 
two local firms—Messrs. Walker and Eaton and Messrs. 
Crowley and Co.—were under notice, and it was sus- 
pended. Up to the present time the men have received 
no intimation that the notice had again commenced to 
run. The firms are very busy, and it may suit all parties 
that work should go on. The men who are out show 
no sign of wavering, and are being supported much more 
generously than they could have expected. The em- 
ployers, while retaining the most friendly relations with 
their old employés, are acting with perfect loyalty 
to the Federation, the aims of which have their entire 
approval. The dispute is seriously affecting the trades- 
men at the east end, where the men mostly live. 


Proposed Railway Extensions in Yorkshire.—The Mid- 
land Railway Company have deposited for next session 
a Bill to confer powers upon them for the construction of 
railways from epatens to Huddersfield, Halifax, and 
Bradford. The extensions will comprise just over 30 
miles of new lines, and will commence by a junction with 
the company’s Derby to Leeds railway, near Royston. 
From this proposed railway another line is projected, 11 
miles in len th, from Thornhill to Bradford. For the 
purposes of the Bill, the company ask for powers to raise 
a sum of 3,600,0002. Under the Bill which has been de- 
posited by the Hull, Barnsley, and West Riding Junc- 
tien Railway and Dock Company, power is sought to 
construct three short but important lines for the purpose 
of forming connections with the Midland Railway system 
at Wath-upon-Dearne and at Royston. The total length 
of these connecting lines is under three miles, but they 
will allow of the company coming into Sheffield if the 
necessary powers are granted, 


The Electric Light at Leeds.—-The Corporation of Leeds 
are in a very similar position to the Corporation of Shef- 
field in regard to the electrical light. At Leeds the Cor- 

ration came to terms with the Yorkshire House-to- House 

lectric Lighting Company, Limited, for them to supply 
the city with that light on the understanding that they 
could Be up the undertaking, paying for it by 5 per 
cent. irredeemable stock at any time on giving notice. 
As the Corporation has no power to issue such_ stock, 
they will either have to obtain it or see if the Electric 
Light Company will accept payment in some other form. 


Iron and Steel.— Work has been generally resumed this 
week at all the iron and steel establishments, and men 
are being found full employment. Operations are still 
crippled for want of more men in the engineering 
branches. The smaller places taking in such work, 
and whose men have not been interfered with, are 
extremely busy, and although going night and day 
they are unable to keep pace with the demands 
made upon them. Some of these firms have more 
than six months’ work on order. The firms who 
produce ventilating fans for colliery and other pur- 

es are well off for work, and there is a good demand 
for bellows and other fittings for blacksmiths’ shops. 
In the lighter industries trade has scarcely begun to move 
after the holidays. In the home market business is quiet, 
but firms in the cutlery and plating trades who have con- 
nections with the Colonies, India, and the Continent, 
report that they are doing fairly well, and that prospects 
are encouraging. With America business remains with- 
out improvement, 


South Yorkshire Coal Trade.—The year has opened 
with an exceptionally good demand for fuel for manufac- 
turing purposes, and prospects are regarded as excellent. 
On the contracts that have been entered into an advance 
of from 3d. to 6d. per ton has been secured. Ina few 
cases, in which exceptionally good terms were secured 
last year, the increase will not come on until the last half 
of this year. All sorts of hard coal are sharing in the 
ape advance, owing to the briskness of the demand. 

t is stated that, had the engineers been at work there 
would have: been some difficulty, when the shipping 
season was in full swing, in obtaining supplies. There is 
an excellent demand for gas coal, and house coal has 
again begun to sell more freely. For all the best steel 
coke that can be made there is a market price ranging 
ee 6d. to 17s., and blast-furnace coke from 11s. to 
12s. 6d. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Business has hardly got 
into the ordinary run yet after the holidays. The weekly 
market here yesterday was only very thinly attended, and 
it was decidedly of the holiday kind, most of those present 
occupying their time by expressing good wishes to 
each other rather than endeavouring to drive bargains. 
At the same time, however, the tone of the market, 
considering the period of the year, was very satisfactory, 
quotations all round being firm, and prospects for the 
future being regarded as pretty bright. No. 3 g.m.b. 
Cleveland pig iron was put at 40s. 6d. for prompt delivery, 
and for delivery over the first quarter of the year 40s. 9d. 


was paid. No. 1 Cleveland pig was quoted 42s.; No. 4 
foundry, 40s.; gray forge, 39s. 3d.; and mottled and white, 
39s., ‘all fo i Middlesbrough warrants opened 


r early delivery. 

at 40s. 24d., and pe 40s. 3d. cash buyers. East coast 
hematite pig was said to be obtainable from merchants at 
49s. 3d. to even less for early delivery of Nos. 1, 2, and 3, 
but producers, as a rule, would not quote below 49s. 6d., 
and for forward delivery 50s. Rubio ore was steady 
at 15s. ex-ship Tees. Middlesbrough hematite war- 
rants were quiet but steady throughout the day at 
48s. 104d. cash buyers. To-day the market was firm and 
a fair amount of business was recorded. For makers’ iron 

uotations were unaltered, but warrants stiffened. Mid- 
djeabrough warrants closed 40s. 4d. cash buyers, and 
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Middlesbrough hematite warrants advanced to 49s. 14d. 
cash buyers. During the festive season the men at some 
of the furnaces have not turned out to work very well, 
and consequently a furnace or two has gone on to slack 
blast, to the great inconvenience and considerable loss of 
some firms, 


Manufactured Iron and Stecl.—In nearly all depart- 
ments of the manufactured iron and steel trade a lot of 
work is going on, and so busy are several firms that the 
holidays have been cut shorter than usual. Prices are 
very well maintained, and the outlook for the future is 
promising. Sellers, as a rule, ask the following rates: 
Common iron bars, 5/. 5s.; iron ship-plates, 5/. 2s. 6d.; 
iron ship-angles, 5/.; steel ship-plates, 5/. 7s. 6d. to 
5l. 10s,;. steel ship-angles, 5/. 5s.; and heavy sections of 
steel rails, 47. 10s.—all less the usual 2} per cent. dis- 
count for cash, except rails, which are net at works. 

Coal and Coke.—The supply of coal is fuller, but there 
is a strong demand, especially for gas coal, the shipments 
of which to London this week are very heavy. Manufac- 
turing coal is rather dull, the strike and the holidays 
having lessened consumption. Coke is in only moderate 
request forexport, but the local consumption keeps heavy 
and pricesare well upheld. For good blast-furnace kinds 
delivered here 13s. 6d. is generally named. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has exhibited a rather firmer tone ; 
the best descriptions have made 10s. 9d. to 11s. per ton, 
while secondary qualities have brought 9s. 6d. to 10s. per 
ton. Household coal has ruled firm; No. 3 Rhondda 
large has made 10s. 9d. per ton. Coke has been well 
maintained ; foundry qualities have made 17s. to 24s. per 
ton, and furnace ditto 15s. to 16s, 6d. per ton. 


Death of Mr. W. R. Parker.—The death is announced 
of Mr. W. R. Parker, of Cardiff, after a long and painful 
illness. Mr. Parker was a native of Yorkshire, but 
moved to Cardiff about 15 years since. At that time he 
was acting on behalf of Messrs. T. A. Walker and Co., 
under whom he had been engaged upon the construction 
of the Severn Tunnel. His first work in South Wales was 
in connection with the construction of the Prince of 
Wales’ Dock at Swansea and the Windsor Slipway at 
Penarth for Messrs. Walker, for whom he also super- 
intended the extension of Penarth Dock. He also 
earried out about 10,000/. worth of dredging under 
his own contract. He afterwards went into partnership 
with Mr. Green, of Newport, and the partners accepted 
a contract for the construction of the great Rhondda 
Valley sewer, the cost of which was 200,000/.. Mr. Green 
died while this work was in progress, and Mr. Parker 
attempted to continue it Beadle wy The task was 
too heavy for his resources, and led to his insolvency. 
The local authorities interested, however, had such con- 
fidence in him that they engaged him as chief clerk of the 
work to superintend the completion of the sewer. He 
undertook several contracts under the Taff Vale Railway 
Company, and also constructed Crawshay’s railway at 
Merthyr, as well as the Roath sewerage outfall scheme 
under the Cardiff Town Council. Latterly he was en- 
gaged, under the firm of Barnes, Chaplin, and Co., in 
carrying out extensive dock improvements, including 
the pontoons and landing-stages at Bristol. The total 
cost of the works which he carried out or superintended 
in South Wales amounted to upwards of 1,000,000/. 
Sefore coming to South Wales, Mr. Parker had carried 
out work on the Great Northern and the London and 
North-Western Railways. 

Wages in Wales.— A meeting of the Sliding Scale Com- 
mittee of South Wales and Monmouthshire iron and 
steel workers, mechanics, and others was held at 
Abergavenny on Friday to receive the auditors’ award for 
the three months ending November 30. It was decided 
that wages should remain as at present. 

Mumbles Railway and Pier.—The Mumbles Railway 
and Pier Company has lodged a Bill for next session for 
powers to extend its railway to Blackpill. The proposed 
extension will be one mile three furlongs in length, and 
it is to be completed “‘ within five years from the passing 
of this Act.” Power is sought to raise 25,0007, paliiional 
capital, and to borrow a further sum of 83337. The Bill 
also contains a clause to authorise the company, on the 
one hand, and the Swansea and Mumbles Railway on the 
other hand, to enter into working and traffic agreements. 


Swansea.—The trade of Swansea during the past year 
showed a remarkable increase. The total volume of 
trade for the 11 months ending November 30 was 3,121,170 
tons, as compared with 2,786,249 tons in 1896, an increase 
of 334,921 tons. December. will not materially disturb 
this result. The imports showed an increase of 70,390 
tons, having risen from 655,987 tons to 726,377 
tons, while the exports advanced by no less than 264,531 
tons, viz., from 2,138,262 tons to 2,394,793 tons. The 
chief increase in exports has been in coal and coke. No 
less than 1,783,177 tons were exported up to November, 
as compared with 1,599,314 tons in the corresponding 
period of 1896, an increase of 183,863 tons; while patent 
fuel shipments in the 11 months amounted to 318,596 tons, 
as against 237,116 tons—an increase of 80,480 tons. Tin- 
plates also increased about 12,000 tons. As regards 
imports, the chief increase occurred in copper, lead, tin, 
and ores. 

Bideford and Clovelly Railway.—A Bill to incorporate 
the Bideford and Clovelly Railway Company has been 
deposited in the Private Bill Office of the House of Com- 
mons. The capital proposed to be raised for the con- 
struction of the line is 50,0007., with power to borrow 
16,6660. 


Portland, 


With the view of hastening the construc- 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. 


The price of quicksilver is 


per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 


Heavy steel rails are to Middlesbrough quotations. 





tion of a proposed defensive breakwater at Portland, the 

authorities recently invited tenders. For some time past 

a number of men have been employed on preliminary 

works connected with the breakwater by the Admiralty 

and the Admiralty’s New Works Department submitted 

a tender with others. The contract was secured, how- 

ever, by Messrs. Hill and Co., Government contractors, 

of Westminster, and the whole of the machinery, plant, 

&c., now in the hands of the Admiralty, will be taken | 
over by them, and the work proceeded with with all 
despatch. The time limit for the completion of the 
undertaking is 45 years. 

Coal Shipments at Cardiff.—The shipments of coal 
from Cardiff last year, foreign and coastwise, amounted to 
14,639,515 tons, as compared with 13,484,867 tons in 1896. 
Annexed are the shipments, month by month, last year, | 
as compared with the corresponding months of 1896: | 
January, 1,304,910 tons, against 1,275,702 tons; Feb- 
ruary, 1,174,063 tons, against 1,063,176 tons; March, | 
1,320,841 tons, against 1,075,996 tons; April, 1,219,660 | 
tons, against 1,159,841 tons ; May, 1,318,301 tons, against | 
1,114,468 tons; June, 1,135,440 tons, against 1,173,019 
tons; July, 1,333,739 tons, against 1,140,957 tons; | 
August, 1,072,355 tons, against 1,109,204 tons; September, | 
1,207,210 tons, against 1,038,649 tons ; October, 1,192,584 | 
tons, against 1,082,633 tons ; November, 1,051,412 tons, 
against 1,095,533 tons; and December (estimated), | 
1,300,000 tons, against 1,155,689 tons. 


Brecon and Merthyr Railway.—The Brecon and Mer- 


thyr Tydvil Junction Railway Company has deposited a 
Bill for next session under which powers are sought to 
construct a railway 3 miles and 3 furlongs in length, con- 
necting the main line from Brecon to Newport with the 
Rhymney Railway at a point near the northern end of the 
tunnel of that railway under the Caerphilly Mountains. 
From this point running powers are sought over the 
Rhymney Railway into Cardiff. Running powers are 
also sought to Walmet Tree Junction. 








New York Canats.—The New York Canal season of 
1897, which has now closed, was the worst on record, with 
the exception of that of 1895. The wheat shipments 


| during the season reached 25,964,172 bushels, a decrease 


of about 11,000,000 bushels, as compared with last year, 
while the average rate of freight on grain was the lowest 
on record, with one exception. 





Tue Emperor WititamM Canat.—The movement of 
shipping through this canal in July, August, and Septem- 
ber comprised 7123 vessels, of an aggregate burthen of 
743,263 tons. The corresponding movement in the corre- 
sponding months of 1896 comprised 7248 vessels, of an 
aggregate burthen of 475,888 tons ; and in the correspond- 
ing months of 1895 5232 vessels, of an aggregate burthen 
of 438,059 tons. The return would appear to show that 
a larger class of vessels is beginning to pass through the 
canal, 
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BUNGE’S PLANSIFTER. 


CONSTRUCTED BY MESSRS. W. R. 
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WE illustrate on this page a plansifter for use in | 


flour mills which, it is stated, has been largely adopted 


abroad, and is being introduced into this country by | 


Messrs. W. R. Dell and Son, of 26, Mark-lane, London, 
E.C. The machine is based upon an ordinary hand 
sieve, a number of which are arranged horizontally 
one over the other, as shown in our engraving, and 
given a riddling motion by a crank below. The casing 
carrying the sieves is suspended by four rods and wire 
ropes from the ceiling of the room in which it is used. 
The material to be sifted is fed into the machine at 
the top through a central spout and falls on to a 
slightly coned plate, which delivers it uniformly on to 
the first sieve near its edge. The motion of this 
sieve causes the stock to move towards its centre, 
in the course of which the stuff treated forms itself 
into definite layers with the lighter impurities at 
the top, and the pure stock next the silk of the sieve. 
The ‘‘throughs” of the first sieve falling on to a 
second coned plate are delivered round the edge of 
the second sieve, where the process of sifting is re- 
peated. The ‘‘throughs” from this sieve are collected 
as finished products, whilst the tailings, by means 
of a second distributing cone, pass on to the third 
sieve, and so on, for the remaining sifters. The throw 
of the crank driving the machine can be altered at will. 
Under each sieve are fixed three soft brushes, which 
are revolved at a rate of 10 revolutions per minute, 
whilst the plansifter itself is ran at 120 to 180. These 
brushes prevent the blocking of “he sieves even when the 


most difficult class of materiel is being passed through | 


the machine. Any number c: sieves up to six can 
be used on one machine, and either breaks or reduc- 
tions can be scalped, dressed, and the middlings graded 
and dusted at one operation. 








AFRICAN Ivory.—Ivory was exported from German East | 
Africa in the 12 months rising Pore nge 31, 1897, to the | 


extent of 15,149 tusks, weighing 241,087 lb. 

Sour Arrican Gotp.—There is now little doubt that 
the yield of gold in the Witwatersrandt district this year 
will be fully 3,000,000 oz. The actual extraction effected 
to November 30 was 2,923,962 oz., and the yield is now 
close upon 300,000 oz. per month. The output for the 





whole of 1896 was 2,281,874 oz., as compared with 
2,277,635 oz. in the whole of 1895, 2,024,159 oz. in the 
whole of 1894, and 1,478,473 oz. in the whole of 1893. 
The value of this year’s output appears likely to range 
between 11,500,000/. and 11,750,000, . 
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WATSON’S SAFETY WATER-GAUGE 
COCK CLEANER. 

| We annex illustrations of a device for cleaning the 

| gauge cocks of boilers, which is being introduced by 

| Messrs. Walker Brothers and Co., of 44, Constitution- 

street, Leith. As will be seen from our engravings, 


Fig.1. 
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the cleaner consists of a small drill made in one piece 
with a spindle which works through a gland and 
stuffing-box. This gland and stuffing-box can be 
screwed on to the cock when the latter is closed to 
‘the boiler and the gauge is empty. On then opening 





the cock the cleaner can be driven through to remove 
any scale without the operator running any risk of 
being scalded, a danger which the primitive methods 
in use before the days of high pressures rendered him 
very liable to. An outside view of the cleaner in 
place is shown in Fig. 1, and a section in Fig. 2. 





INDUSTRIAL NOTES. 


THE dawn of the New Year brought no tidings of 
peace as between the employers and the employed in 
the engineering trades. On the contrary, the year 
1897 closed with this significant announcement: ‘*The 
truce isat an end.” The officials of the Amalgamated 
Society of Engineers sent the result of the ballot to 
the secretaries of the National Federation of Em- 
ployers, and there practically the negotiations ceased. 
The Conference, so loudly called for by the public and 
by some of the Labour leaders, was abortive. Nothing 
came of it, except practically the ultimatum of the 
employers, which, at first, was rejected, and then, 
after the terms had been amended at a subsequent 
Conference, was again rejected by the men. The ballot 
paper included an alternative proposal, which had not 
the sanction of, or any countenance by, the Employers’ 
Federation ; why, therefore, it was included must be 
left to the officials of the unions to explain. As the 
voting will become historic, the figures are here tabu- 
lated for reference : 

a. First question—Employers’ terms as set forth in 
Conference proposals : 





Amalgamated Society of Engi- For. Against. 
neers... ies ate ie 694 43,325 
Toolmakers’ Society ... oa 5 246 
Machine- Workers’ Society... 66 2,853 
Steam-Kngine Makers’ Society 160 2,593 
Joint Committee, representing 
Smiths and Hammermen, 
Drillers, Brass - Finishers, 
Coppersmiths, and Instru- 
ment-Makers ... i nae 46 1,806 
Non-society men 70 4,105 
Totals ... 5 1041 = 4,933 
Majority against employers’ 
proposals es er “an 53,892 


~ 


. Second question—Employers’ termsand 51 hours: 





Amalgamated Society of Engi- For. Against. 
neers. ... ois aa ss 6415 32,760 
Toolmakers’ Society ... oes 104 125 
Machine- Workers’ Society ... 508 2,276 
Steam-Engine Makers’ Society 953 1,589 
Joint Committee, representing 
as above bee me ny 171 1,694 
Non-society men 354 3,636 
Totals ... a 8515 42,080 
Majority against employers’ 
proposals and 51 hours 33,565 


The voting does not strike one as very satisfactory, 
considering the grave issues before the men, and with 
over 80,000 men idle. Some 40,000 of the engineers 
did not record their votes either for or against the 
employers’ proposals, and considerably more refrained 
from voting on the second proposal for accepting the 
employers’ terms accompanied with a reduction of 
working hours to 51 per week. It was doubtless felt 
that the re-assembling of the Conference just to hand, 
as to results, would be a farce, and consequently the 
figures were sent in to the Employers’ Federation. 
The reply was terse—‘‘ The truce is at an end.” One 
of the first results after this was the posting of lock- 
out notices by the Fairfield Shipbuilding Company, 
a company which had ceased to follow the Employers’ 
Federation. There have been suggestions for revised 
terms from unofficial sources; but as yet no indica- 
tion has appeared of any acceptance thereof by the 
employers. One noteworthy suggestion has appeared, 
considering its source, namely, that the men shall 
formally withdraw the demand for the eight hours, 
and so end the strike; leaving the employers to 
do as they think fit as to the lock-out. This 
suggestion has been made by the one newspaper of 
all others that has from the first upheld the men’s 
demands, and encouraged them to go on in the hope- 
less struggle. Week after week it spurred the men 
on by shouts of victory, until the men really be- 
lieved that they had won, or were on the eve p ind 
ning. Nowit has advised the withdrawal of the strike 
after all the mischief has been done. The end is not far 
tosee. When the shops are opéned the men will accept 
work and the terms together, but without official 
sanction. It is not, perhaps, the most graceful way of 
terminating a great struggle, but the men seem to 
prefer it, and possibly many of the employers will fall 
in with it, because the works will be able to re-start. 
This is the end, after a six months’ conflict, in which 
hundreds of thousands of pounds have been spent, and 
many hundreds of thousands more have been lost in 
wages and in profits of industry. A prolongation of 
strife will only incur further expenditure, and invelve 





further losses, without really changing the conditions. 
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Those who most desire to see the great trade unions 
prosper will regret a continuance of the struggle. 


The Great National Conference of Trades, called by 
the London Trades Council for New Year’s Day, was 
a most important gathering by reason of the large 
number of delegates present and the vast body of men 
represented. The number of unions responding to the 
invitation was 198, while the aggregate number of 
members represented amounted to about a million and 
a quarter of workers, all members of their various 
unions. The supposition in calling the Conference is 
that the employers have “ aimed at the destruction of 
the vital principles of trade unionism.” This the em- 
ployers emphatically deny. The Federation of the 
Engineering and Shipbuilding Trades have practically 
declared the same thing as the employers—that the 
right of combination has not been denied ; but the 
London Trades Council, in its wisdom, re-assert that the 
employers did and do desire to destroy trade unions. 
Upon this issue the battle is to be fought, if it is to be 
continued, The four resolutions prepared by the 
Council to be submitted to the Conference did not in 
any way refer to the strike for the eight hours, nor did 
they suggest any conciliation or arbitration to end the 
dispute in peace. The first resolution congratulated 
the Amalgamated Society of Engineers and the Allied 
Trades upon the splendid stand they had made in 
defence of trade union principles, and their almost 
unanimous rejection of the employers’ terms. Then 
the trade unions were recommended to make a weekly 
levy in aid of the movement of guaranteeing a weekly 
amount to continue the struggle; and last, the Con- 
tinental, American, and Colonial workmen were 
thanked for their generous support. The delegates to 
“ae gone the resolutions were curiously selected ; one, a 
ate postal employé, of the Fawcett Association ; 
another from the Shop Assistants’ Union, another from 
the Compositors’ Society, and onea barge-builder. The 
only large trade selected was the Compositors, while 
not one of the Labour leaders of any note was put up 
to move the resolutions. The whole thing has a wry 
look from the standpoint of unionism, especially con- 
sidering how the great unions have subscribed to the 
trades involved in the far-reaching dispute. But the 
object of all the resolutions was condemnation of the 
employers, and the obtaining of money to continue 
the struggle, thus raising false hopes, to be again 
dashed down. 

The whole tone of the Conference favoured re- 
sistance to the bitter end, and the only tangible way 
in which that feeling could be expressed was by pro- 
mulgating a policy of help by pecuniary means, in the 
shape of a levy. The final form of the resolution was 
the proposal of a levy of 3d. per week per man, as a 
minimum. But the Conference had no power beyond 
recommendation. Each union will have to take a vote 
of its members before any such levy can be made. The 
estimate formed of the possible result of such levy was 
12,500/, per week. But such a result is altogether 
improbable ; nay, one could almost say that it is im- 
possible. Such calculations only mislead the men, 
buoying them up to frantic resistance. The total sum 
disbursed on New Year’s Day was about 38,000/. The 
aggregate number of men to whom strike pay was 
given was 83,000, of whom 28,000 were engineers, 
12,500 allied workers, 33,000 labourers, and 9500 non- 
union men. If, therefore, the levies should bring in 
12,500/. weekly, there would still have to be found 
25,500/. weekly, and if the lock-out notices take effect 
in other firms, the amount would be a great deal more ; 
besides which, other trades would be so greatly 
affected that the unions would have a larger number 
on donation benefit, quite apart from those on strike 
or locked out. As regards the distribution of the 
levies when they come in, the Conference added to the 
original resolution a provision for the Parliamentary 
Committee to be the responsible body to receive and 
disburse the amounts sent in. Later on there was an 
attack upon that body, and a resolution of a condemna- 
tory character was moved and seconded ; but anastute 
miners’ delegate moved the previous question, which 
was carried. The Conference was preceded by a pri- 
vate conference not open to the press, at which the 
president and secretary of the Engineers, and the dele- 
gates from the allied trades made explanatory state- 
ments with respect to the position of affairs, and to 
the several societies involved. It is stated that they 
counselled a continuance of the strike, and the dele- 

ates all favoured standing cut until the eight-hours 
oe was conceded. No one seems to have harboured 
a thought about the hopelessness of the battle ; no one 
called in question the prudence, or want of prudence, 
exhibited. But there was an almost utter absence of 
the old leaders, the capture of the position by the 
younger unionists being complete. 





The position of affairs in the engineering industries 
of Lancashire remains in a very unsettled state, 
There was no anxiety to curtail the holidays, for the 
lock-out was in full force in a large number of firms in 
various districts. Moreover, there was the vote of the 


men practically for continuing the struggle, and the 





employers’ statement that there was an end to the 
truce. The report is that there is more than an 
ample quantity of work on hand at most of the engi- 
neering establishments throughout Lancashire on 
which to make a re-start of work when some kind of 
settlement or arrangement is come to. But with the 
end of the truce come the further ominous signs of a 
prolongation of strife by an extension of lock-out 
notices. This is particularly evident in the Rochdale, 
Wigan, and some other districts. There is some 
anxiety as to the state of affairs in many quarters. 
What the next step will be is not yet apparent, but 
the Lancashire employers have shown no sign of 
yielding in the least degree. They say that the lock- 
out notices cannot be withdrawn until the strike 
notices are withdrawn in London ; and the latter does 
not appear to be likely to take place yet, for the two 
chief officers of the Engineers’ Society have, it is said, 
counselled a continuance of the contest. With regard 
to the question of reopening the shops, the employers 
seem to desire that the men should first evince a 
willingness to return upon the conditions laid down in 
the terms of settlement issued by the recent Conference 
of the parties affected, held in London in December. 
The state of the iron market has been extremely slow, 
only a very nominal sort of business being done. The 
business was not sufficient to test prices. Nominally 
the old quotations rule, but there is a weakening ten- 
dency in the metal trades in consequence of the engi- 
neering dispute. 

It is stated that the secretaries of the Employers’ 
Federation telegraphed instructions to all their branch 
officials not to reopen the works to union men on any 
account until some formal settlement is arrived at. 
This appear to have been done, because it is stated 
that the men would return to work under a reserva- 
tion, and then subscribe funds for those still out. 
Lancashire members of the Federation are particu- 
larly requested to be loyal in obeying these instruc- 
tions. This does not look like a reopening of the 
shops, and yet that would be an end of the matter 
practically. However, later developments may open 
another door to some mode of arrangement. 





In the Wolverhampton district there was a general 
suspension of work, except at a few of the larger works 
with pressing orders in hand, all through last week. 
With the opening of the new year makers of finished 
iron and steel had sufficient uncompleted contracts in 
hand to keep them fully going at the furnaces and 





mills for some weeks, and inquiries are coming in | 


swiftly for the next quarter’s supplies of bars, hoops, | chance of passing would be better. 


rods, tube, strip, and thin sheets. Branded iron is 


Railway Servants, and to the later numbers of the 


Review. Mr. Maddison, M.P., declares that he was 
all against the system of bluff, attempted by the 
Executive and the Birmingham Conference from the 
first. He further states that he persistently ‘‘ op- 
posed the strike mania which a few firebrands were 
striving to provoke.” This outspokenness is of real 
importance just now, and ought to produce a little 
more prudence among the Labour leaders. He speaks 
of the way in which some of the leaders and officials of 
trade unions give injudicious information to representa- 
tives of the press. This has been at the bottom of a good 
deal of mischief in the case of the engineers’ strike and 
lock-out ; for employers get irritated by the brag and 
bluster which meets their eye wie | morning at their 
breakfast as they turn over the columns of the daily 
paper. The operatives of the various trades must 
remember that employers are men of like passions 
with themselves, and if they feel hurt by employers’ 
remarks and utterances, employers equally feel hurt 
by similar remarks and utterances relating to them- 
selves. At any rate, the railway agitation bubble has 
burst, and fortunately no serious injury has been 
done, except to the reputation of Labour. 

The Great Northern signalmen have addressed a 
letter to the directors asking for an interview with 
respect to their status and conditions, to which the 
manager has replied stating that the directors will 
receive a deputation on the 10th instant. The com- 
panies seem determined to act upon the principle of 
dealing in all cases direct with their own employés. 
During Mr. Harford’s term of office they were drawn 
more and more into a recognition of the Union, but 
the Conference at Birmingham and the National 
Programme, with the implied threat of a strike, 
have alienated those who were most favourable to 
the men. 





At the Conference of the National Amalgamated 
Union of Enginemen, Cranemen, Hammer Drivers, and 
Boiler Firemen, held at Birmingham, the president 
severely blamed the engineering employers for the 
lock-out, and stated that the union had voted 100/. 
to the engineers. The special work of the Conference 
was with the Engine Boilers Bill, which the Conference 
urged ought to be pushed forward in Parliament. It 
is to be feared, however, that the Society regard that 
measure rather from the standpoint of protection totheir 
special trade than from the standpoint of safety to 
human life and limb. If the latter were all that were 
desired, and a good case could be made out for it, its 
It was mainly 


on the ground of the former objects that it was so 


now so largely displaced by steel, for rails, struts, and | strongly opposed last session. 


engineering purposes that the demand, therefore, is 
somewhat limited. On this account it is probable 
that prices will remain at their present basis for this 
quality of iron, but there is some probability of un- 
marked bars being advanced at the quarterly meeting. 
Best thin sheets maintain their position, but the 
common sheet trade is pressed closely by competition, 


and did not advance during the past year with other | 


qualities of iron. Steel makers are complaining of loss 
of business through the engineering dispute, though 
the district is not otherwise affected thereby. All the 
engineering and allied trades were flourishing up to 
the end of the year, and there has been nothing except 
the holidays to interfere with the general prosperity 
of these industries. Engineers, moulders, boiler, 
bridge, girder, and tank makers are busy, and cycle 
makers have had a turn for the better. The hardware 
trades, almost without exception, both of the heavier 
and the lighter kinds, have been busy. There are no 
serious labour troubles in the district. The sliding 
scale rates of wages remain the same as previously, up 
to February 5 of the present year. There were no dis- 
putes of any moment to be dealt with at the meeting 
of the Midland Wages Board, at which the statement 
of the accountant was reported. 





In the Birmingham district, pending the quarterly 
meeting, the quotations were of a nominal character. 
But the sales of pig iron were unprecedently large 
during the past fortnight, and most of the makers in 
Staffordshire will have large orders on hand with 
which to begin the year. It is also reported that the 
advices from India, Australia, South Africa, and South 
America indicate a good revival in the black and gal- 
vanised sheet industry. If the engineering dispute 
could be settled there would also be a revival of all 
kinds at home. The engineering and allied trades con- 


tinue to be fairly well employed, and so also are most | the Amalgamated Railwa 
of the iron, steel, and metal-using industries of a local | by the dismissal of Mr. 
There are no serious disputes | who is the acting secretary, pro. tem.; Mr. E. Garrity, 


and general character. 
pending, and the engineering dispute has not affected 
any of the trades, except in an indirect manner. 





If any one desires to know the rights and wrongs, 
the ins and outs of the recent railway servants’ 
agitation, and the issue of the National Programme, 
he needs only to turn to the correspondence Sateen. 
the late editor of the Railway Review and the acting 
general secretary of the Amalgamated Society of 








Rumours have been in circulation to the effect that 
German engineering firms were in need of good work- 
men, and that the locked-out engineers would be able 
to find work if they sought it. This fact, if fact it be, 
shows that the German employers have benefitted by 
the dispute in the British engineering industries. If 
skilled English mechanics take a turn in German 
workshops they will be able to learn how the men are 
treated, what hours they work, how much they turn 
out, and how much they earn per week. They may 
also learn as to workshop management, whether the 
German workmen have more to put up with than in 
an English workshop. The experience would not be 
without its advantages, but perhaps the German em- 
ployers would also gain in the long run by our skilled 
labour. 

The address of the Operative Cotton Spinners’ Asso- 
ciation of Preston and North Lancashire with reference 
to the recent threatened reduction in wages is a rather 
curious document, looked at by the light of what took 

lace when the notices were first issued. It severely 

lames ‘‘ the wire-pullers of the Employers’ Federa- 
tion” for the attempt to reduce wages. But, as a 
matter of fact, when the notices were first issued, the 
leaders were very doubtful about resistance. The 
trade was bad, and prices were low. Things got 
better before the time came to enforce the reduction, 
and then the operatives were able to resist. It is 
not wise to run foul after the dispute is at an end, 
especially as the representatives of the employers and 
of the men have to meet in a joint committee to settle 
differences very frequently. Such a document is now 
out of place. 

There are four candidates for the secretaryship of 
Servants’ Society, vacant 
idward Harford. Mr. Bell, 
assistant secretary, and now editor of the Railway 
Review, rendered vacant by the resignation of Mr. F 
Maddison, M.P.; Mr. Hudson, president of the society ; 
and Mr. Mears, the organiser of the northern district. 
The result will not be known until after the end of 
February, as the ballot closes on the 28th of that 
month. Mr. Harford is in the States at the present time. 





Mr. Frederic Harrison has spoken wisely on the en- 
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gineers’ dispute. He states that the demand for the 
reduction of hours without a reduction in wages was 
ill-timed, and that it was a political blunder of the 
first magnitude. In his opinion unionism could never 
in our time be quite the same thing as it was down to 
the disaster of the strike for the eight hours. He 
further declared that the kind of militant Socialism 
which led to the dispute must end in the downfall of 
unionism. He said much more, and the new leaders 
would do well to ponder his words. He has ever been 
a true friend to Labour, but he is not the man to blink 
at or excuse the foolish attitude of the militant 
unionism of the last few years. 





The cotton operatives of Lancashire have lent 
10,000/. to the engineers with which to continue their 
struggle, and the Midland Counties Trades Federa- 
tion have organised Saturday collections, after the 
Hospital Saturday Fund plan, in all the works in 
certain counties in the Midlands. 

The Archbishops of Canterbury and York prepared 
a special form of prayer to be used in all the Anglican 
churches in favour of the restoration of peace in the 
engineering industries. This is the first time that any 
such has been instituted. 





The cotton manufacturers of Rhode Island have 
decided to reduce the wages of the operatives to the 
extent of 11 per cent. This decision will affect some 
35,000 workers. Then the cotton manufacturers of 
New Bedford followed suit and decided to reduce the 
wages of their employés to a like extent. This 
will affect 9000 more. The alleged cause of the de- 
termination to reduce wages is bad trade, and 
southern competition. This action shows that, not 
only in England but elsewhere, the cotton industry is 
undergoing a spell of very low prices. Lancashire re- 
covered itself a trifle in the latter part of last year, 
but prices even now leave a very small margin of 
profit. The output continues to increase all over the 
world where the cotton industry has taken root, with 
the result that production has increased beyond the 
means of distribution, and then close competition 
comes in to find a market for the goods so produced. 








SHIPBUILDING AND MARINE 
ENGINEERING IN 1897. 
(Continued from page 796 of vol. lxiv.) 
BARROW-IN-FURNESS AND DISTRICT. 

Messrs. Vickers, Sons, and Maxim, Limited, who 
now own the famous naval construction works at 
Barrow-in-Furness, appear on our list for the first 
time under favourable conditions, and as the manage- 
ment continues the same, this is as might be expected, 
for Mr. Alex. Adamson has been very successful, 
especially in respect of warships. The year’s list 
includes a 11,000-ton cruiser, H.M.S. Niobe, a tor- 
pedo-boat destroyer, H.M.S. Leopard, a 19-knot mail 
steamer for the Lancashire and Yorkshire and London 
and North-Western traffic out of Barrow, the Duchess 
of Devonshire ; two 194-knot steamers for the Great 
Western Railway Company’s Channel service, the Rein- 
deer and Roebuck; a sludge steamer for the Manchester 
Ship Canal ; while in addition to the engines of these, 
new machinery of 2500 indicated horse-power has been 
made for a Clan liner, so that the total tonnage is 
16,122 tons and 45,800 indicated horse-power, nearly 
3 horse-power per ton. The firm have passed several 
important warships through their trials, and have on 
hand a battleship, an 11,000-ton cruiser, and several 
important merchant vessels, as well as a large yacht, 
besides a Clan liner for passenger service on the Dox- 
ford turret system. Here is the record for some years, 
from which it will be seen that, notwitstanding the 
dispute, the engine output is considerably above the 
average, 

1891, 1892. 1893. 1894. 1895. 1896. 1897. 
Tons .. 31,444 27,080 19,552 20,656 25,644 14,654 16,122 
LH.P. .. 26,975 35,300 31,340 29,550 64,450 34,500 45,800 

At Workington Messrs. R. Williamson and Son 
built a sailing ship of 1867 tons for local owners, a 
steamer of 285 tons and one of 400 tons, with com- 
pound engines, and seven barges for the Liverpool 
grain and coal trade, the total for all being 3452 tons 
and 810 indicated horse-power. This compares with 
1360 tons in 1896, 4648 tons in 1895, 830 tons in 1894, 
3617 tons in 1893, and 5057 tons in 1892, the latter 
the best year in the company’s history. Messrs. Ritson 
and Co., Maryport, built a sailing ship of 1860 tons, 
against four +P 3612 tons in the previous year, 2095 
tons in 1895, and 1384 tons in 1894. 


THE MERSEY. 

The Mersey makes but a poor show, although 
Messrs. Laird Brothers, Birkenhead, redeem it with a 
most satisfactory return, but none of the Liverpool 
firms add to the total. Messrs. W. H. Potter and 
Sons have launched no vessels, but they have been 
fairly occupied with repairs, and have now on hand 
two light-draught gunboats, (Bramble and Britomart) 
for the British Admiralty ; also a steel steam screw 





yacht for Sir Richard Williams Bulkeley, Bart. Nor 
have Messrs. James Harland and Co. launched any 
vessels. Messrs. Laird Brothers have completed nine 
vessels, and the total compares as follows with that of 
previous years : 


1892, 1893. 1894. 1895. 1896. 1897. 
Tons 40,125 9,071 4,666 6,832 25,956 8,207 
LH.-P. 34,850 15,468 29,380 27,790 91,450 40,150 


The vessels include four destroyers for the British 
Government, one of them of 32-knot speed, the 23-knot 
Channel steamer Connaught for the Holyhead service, 
an auxiliary yacht for the Prince of Monaco’s research 
work, a training ship for the Argentine Republic, and 
two small craft for abroad; but our readers will be 
more interested in the following list of vessels passed 
through their speed trials during the year, which has 
recently been sent us by the firm. 


Vessels Tried in 1897 by Messrs. Laird, Birkenhead. 
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Name of Vessel 3 3 @ 3 Fd fi 3 
=: e & |Sze| & 
| H ° Be is MD 
| | knots 
Mars | First - class British | 14,000)12,000/ 18 
battleship Government 
Quail ..| Torpedo-boat Ditto 320) 6,000} 30 
| destroyer 
Sparrowhawk .. Ditto Ditto 320) 6,000) 30 
Thrasher oe! Ditto Ditto 320) 6,000} 30 
Virago .. | Ditto Ditto 820; 6,000} 30 
Earnest .. ‘el Ditto Ditto 320) 6,000} 39 
{riffon .. oe] Ditto Ditto 320} 6,000} 30 
AlmiranteSimp- Torpedo gun- | _ Chilian 900} 5,000) 22 
son | boat Government 
Capitan Orella | Torpedo-boat Ditto 320} 6,000} 30 
destroyer 
Captain Munoz, Ditto Ditto 830} 6,000) 30 
Gamero 
Tentente  Ser- Ditto Ditto 330) 6,000) 30 
rano 
Guardia Marina! _Ditto Ditto 330 6,000] 3) 
Kiquelme | 
Ulster Twin screw City of Dub-| 3,070) 9,000} 23 
in Steam 
| Packet Co. 
Passenger | 
Leinster © ( steamers for | | 
Munster.. ~ | accelerated | Ditto 3,070; 9,000) 23 
Connaught | mail | 
service | 
Fulton .. Submarine | Argentine 100, 150) 10 
mining vessel |Government 
_: Lighter | Ditto 60) — - 








THE HuMBER. 


The total for the Humber is much less than in the 
previous year, due largely to the decrease in the output 
of the Karle Shipbuilding Company. The other firms 
have done fairly well, the year having been a very 
active one in the building of steam trawlers. The 
total output this year is 82 vessels of 16,245 tons, as 
poe with 27,881 tons; but the average of the 
preceding years in the decade is not greater than this 
year’s total. Practically all the vessels were for local 
owners, excepting the third-class cruiser Perseus and 
a 19-knot twin-screw steamer Prince Edward, both 
built by Mr. Seaton’s company. Of the vessels 51 
were steam trawlers—two of them for France; the 
others were small craft, which do not call for special 
reference. The Earle Company’s totals for the past 
seven years are as follow : 


1891. 1892. 1893, 1894. 1895. 1896. 1897. 
Tons .. 11,789 10,691 4,558 12,580 8,310 13,428 4,781 
LH.-P. .. 54,729 18,475 21,110 24,875 11,698 29,185 25,810 


The engine-power includes not only the machinery 
of the cruiser already referred to, but also of the 
second-class cruiser Furious, of 10,000 indicated horse- 
power, built at Devonport, while in addition to engin- 
ing the eight other vessels built—six of them steam 
trawlers—the company supplied machinery for seven 
trawlers built by other firms, so that they have had a 
fairly busy year. Messrs. Cook, Welton, and Gem- 
mell built 19 trawlers, totalling 3125 tons and 5470 
indicated horse-power, whereas in the previous year 
they built 27 of 3276 tons and 9060 indicated horse- 

ower; Messrs. Cochrane and Cooper, Beverley, 
aunched 23 trawlers of 3919 tons and 7500 horse- 
power, as compared with 31 vessels of 4667 tons 
and 8420 horse-power, so that here, too, there is only 
a slight falling off ; but when compared with previous 
years the returns for 1897 seem satisfactory. Mr. 
Joseph Scarr, Beverley, completed 14 vessels of 2555 
tons, as compared with 12 of 2190 tons in 1896; and 
Mr. Henry Scarr eight vessels of 1075 tons, as com- 
pared with six vessels of 950 tons. Messrs. J. Scott and 
Co., Goole, built two trawlers and two tugs, totalling 
452 tons; Messrs. Cottingham Brothers, Goole, a 
sloop and two “keels,” in all 340 tons, against two of 
240 tons in 1896. 

THE THAMES. 


The firms on the Thames, especially those engaged 
in marine engineering, have experienced the disas- 
trous influences of the strike. Most of them have 

lenty of work to do, but make returns considerably 
oe than those of former years. Messrs. Humphrys, 
Tennant, and Co. are especially in this position ; they 
have sent machinery for several of Elswick’s very fast 





cruisers. Messrs. Maudslay, Sons, and Field, Limited, 
report that the work actually finished within the 
past year included the machinery of H.M. battleship 
Cesar, of 12,000 indicated horse-power ; for four tor- 
pedo-catchers-—Zebra, Conflict, Teaser, Wizard—each 
of 4500 horse-power; Belleville boilers for the Austrian 
cruiser Buda-Pest, of 8500 horse-power ; for H.M.S. 
Vindictive, of 10,000 horse-power; for the Chilian 
cruiser O’Higgins, of 16,000 horse-power ; for H.M.S. 
Gladiator, of 10,000 horse-power ; and for the Chilian, 
training ship, of 1500 horse-power. At Genoa the 
firm completed the machinery of the armoured cruiser 
Garibaldi, of 13,000 horse-power ; and at Barcelona 
the machinery of the armoured cruiser Carlos V., of 
18,500 horse-power ; and for three torpedo gunboats, 
each of 3500 horse-power. Of course all this power 
cannot be included in the year’s aggregate. Mr. 
Sampson’s company have also completed a large 
amount of auxiliary machinery, such as feed-pumps, 
hotwell pumps, furnace air pumps, dynamos and 
engines, boat hoists, air compressors and reservoirs, 
steering engines, reducing valves, separators, filters, 
steam traps, &c., for war vessels not mentioned above. 
The work in hand includes Belleville boilers and machi- 
nery for H.M. first-class cruiser ~~ of 18,000 in- 
dicated horse-power, for H.M. battleship Albion, of 
13,500 indicated horse-power, and for H.M.second-class 
cruiser Gladiator, of 10,000 indicated horse-power ; 
Belleville boilers for H.M.S. Goliath, of 13,500 indi- 
cated horse-power ; part of the boilers and a con- 
siderable amount of auxiliary machinery for H.M.S. 
Glory, of 13,500 indicated horse-power ; Belleville 
boilers and auxiliary machinery for the Austrian cruiser 
ram D, of 12,300 indicated horse-power. 

Messrs. John Penn and Sons, Limited, are now carry- 
ing through the steam trials of H.M.S. Illustrious, of 
12,000 indicated horse-power ; and they completed the 
engines of H.M.S. Pactolus and H.M.S. Pomone, of 
7000 indicated horse-power, with Blechynden’s water- 
tube boilers ; and are busy, or as busy as the conflict 
between Capital and Labour will permit, with the 
engines of H.M.S. Goliath, of 13,500 indicated horse- 
power, now building at Chatham. The other engines 
on their list are a set of compounds of 100 indicated 
horse-power, for a steam barge built by Messrs. R. 
and H. Green, Limited. 

Before proceeding further it may be interesting to 
give the total output for the Thames with comparative 
figures for some preceding years. y 


1892. 1893, 1894. 1895. 1896. 1897. 
Tons .. 22,377 8235 7,203 6,640 19,601 6,054 
Rare 3. 185,000 129,080 137,815 116,301 


The inclusion of a battleship in 1896, and the fact 
that all the craft built in 1897 were small, explains in 
large measure the difference in the tonnage of the two 
years. Of the total, 1709 tons were of sailing craft, 
and 3380 tons for British owners. The Thames Iron- 
works and Shipbuilding Company, Limited, completed 
during the year a steam launch of 16 tons and 360 horse- 
power, seven 56-ft. 15-knot steam pinnaces, totalling 77 
tons and 1750 horse-power ; 12 40-ft. 10-knot steam pin- 
naces of 84 tons and 1020 horse-power ; a 30-ft, 8-knot 
steam pinnace of 4 tons and 27 horse-power ; and six 
23-ft. steam cutters, all for the British Government. 
The vessels building include H.M.S. Albion, 390 ft. 
long, 74-ft. beam, and 43 ft. 7 in. depth, the displace- 
ment tonnage being 12,950 tons and the gross mea- 
surement 8025 tons, while the horse-power of the 
machinery is 13,500; the Imperial Japanese battle- 
ship Shikishima, 400 ft. long, 75 ft. 6 in. beam, and 
45 ft. 4 in. depth, of 14,850 tons displacement and 
8970 tons gross, the horse-power being 13,500 ; three 
paddle steamers of 210 tons and 450 horse-power, and 
14 small craft. The company constructed most of the 
engines for the small oratt built during the year, and 
have on hand: Triple-expansion surface-condensin 
screw engines, 1400 indicated horse-power, wit 
Belleville boilers, for H.M.S. Condor; three sets of 
oscillating surface-condensing paddle-wheel engines of 
150 indicated horse-power, with boilers; two sets of 
compound surface-condensing screw engines of 250 
indicated horse-power ; and one set of 30 indicated 
horse-power. 

Messrs. Yarrow’s return is always interesting. We 
quote from it: Four torpedo-boat destroyers, 220 ft. 
long by 20 ft. 6 in. beam, to steam 31 knots, for 
foreign service. Four first-class torpedo - boats, 
152 ft. 6 in. long by 15 ft. 3 in. beam, with a speed of 
24 knots, for Teition service. Six first-class steel 
torpedo-boats, 152 ft. 6 in. long by 15 ft. 3 in. beam, 
fitted with Yarrow’s water-tube boilers, to give a 
— of 254 knots, for foreign service. One second- 
class torpedo-boat (steel), 60 ft. se by 9 ft. 3 in. 
beam, with a speed of 20 knots, for foreign service. 
Two shallow-draught twin-screw steamers, 145 ft. by 
24 ft. 6 in. beam, built in floatable sections ; they 
were fitted with Yarrow’s water-tube boilers, and on 
a draught of 2 ft. steamed at a s of 12 miles, 
They were constructed for the British Government. 
Six shallow - draught twin-screw steamers, 100 ft. 
by 20 ft., built in floatable sections, and fitted with 
Yarrow’s water-tube boilers, to give a speed of 
9 knots on a draught of 2 ft., for the British Go- 
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vernment. One shallow-draught steel steamer, 55 ft. 
long by 11 ft. beam, of draught 9 in., and a. speed of 
8 miles, for foreign service. Two shallow-draught 
steel] steamers, 150 ft. long by 31 ft. beam, 3 ft. 
draught, and a speed of 12 miles, for foreign service. 
One shallow-draught steel launch, 70 ft. long by 10 ft. 
beam, for foreign service. Two steam launches, 58 ft. 
by 8 ft., for home service, and Yarrow water-tube 
boilers for five foreign torpedo-boats and a British 

acht—making 15 Titles for vessels not built by 
Messrs. Yarrow. Messrs. Thornycroft, of Chiswick, 
also built several torpedo-boat craft. 

Messrs. Forrest and Son, Limited, Wivenhoe, whose 
SS last year was 1201 tons and 2185 indicated 

orse-power, completed 33 craft of 593 tons and 1270 
horse-power, including four vedette boats, each of 15 
tons and 200 horse-power, and a steam launch of 32 tons 
and 200 horse-power, for London ; two 25-ton barges 
for the Zambesi; three barges of 7 tons for the Zambesi ; 
two whale boats, each of 5 tons, for the Congo; a 
steam launch of 32 tons and 90 horse-power for Rotter- 
dam ; four boats of 1 ton each for Uganda; a launch 
of 35 tons and 80 horse-power for Port Elizabeth ; a 
launch of 42 tons and 100 horse-power for Woolwich ; 
three canoes, two of 5 tons and one of 4 tons, for the 
Niger; nine whale boats, each of 5 tons, for South 
Africa ; two coal barges, each of 120 tons, for the same 
colony; 58 cutters, dinghies, and skiffs, chiefly for 
the British and Chilian Governments. 

Of the other firms, Messrs. Edwards and Co., Mil- 
wall, have completed 12 vessels of 524 tons, which 
compares with 1050 tons, 993 tons, and 906 tons re- 
spectively in the three preceding years. In their list 
there are a couple of 103-knot paddle steamers for use 
at Fremantle, a twin-screw steamer of 10 knots for 
Buenos Ayres, and one for Surinam, a stern-wheeler, 
&c. They have 21 vessels on hand, but most of them 
are barges. Messrs. Kaston, Anderson, and Goolden, 
Limited, who last year completed eight vessels of 991 
tons, including two sternwheel Niger gunboats, have 
done no marine work during 1897. Messrs. R. and 
H. Green and Co., Limited, built three hopper barges 
to carry 200 tons for Ramsgate owners, and four of 
similar capacity for Table Bay. They also finished six 
lighters. They have on hand a twin-screw steamer of 
225 tons and 400 horse-power for the Thames Conser- 
vancy, a screw steamer for Southampton, and four 
lighters for the Thames. Messrs. G. Rennie and Co., 
Greenwich, built 46 lighters of various sizes, and the 
twin-screw gunboat (:wendolen, of 350 tons displace- 
ment and 400 indicated horse-power, to the order of 
the Crown Agent, for service on Lake Nyassa. They 
are building two towing vessels, a West African 
coasting steamer, and 49 lighters. Messrs. J. Stewart 
and Son, Limited, Blackwall, have not built any 
vessels themselves, but fitted compound engines of 
150 indicated horse-power to a Thames Police launch, 
built by Messrs. Forrest at Wivenhoe ; triple-expan- 
sion engines of 500 indicated horse-power, to a vessel 
of 807 tons, and several boilers for other craft. They 
are building a suction hopper dredger for the Russian 
Government, and machinery for Messrs. Green’s yacht 
for the Thames Conservancy. 


OrnerR EnGuisn Ports. 


To complete our report of shipbuilding in England, 
it is necessary to note the output of several firms 
around the coast; as a rule they are small craft, but 
in their way of some importance. We begin on the 
east coast and work our way round. Messrs. H. 
Fellows and Sons, Yarmouth, launched the Norman, 
a tug of 32 tons for Hull, and a steam wherry of 28 
rtm, To local owners. They have on hand two Thames 
barges. Messrs. Chambers and Colley, Lowestoft, 
launched the Consolation, a steam fishing boat of 
45 tons; the Zephyr, a yacht of 32 tons; the Little 
Boys and the Britannia, smacks of 56 tons; and the 
Spring Flower, a fishing boat of 39 tons. The firm 
also launched the Mary Badger, a lifeboat for Salt- 
burn. On hand there are three sailing fishing boats 
and a steam fishing boat. Messrs. W. B. M‘Learon, 
Harwich, launched a topsail barge of 85 tons for 
local owners, and have a similar vessel on hand. 
Messrs. Ed. Finch and Co., Limited, Chepstow, re- 
port that they have not done any marine work. 

Messrs. Stow and Son, Shoreham, built the Althea, 
a yawl of 24 tons, for Glasgow, aad the Mist, a cutter 
of 4 tons, for a local owner. They are now engaged 
on two yawls—one of 50 tons, the other of 45 tons. 
Messrs. J. and W. B. Harvey, Littlehampton, com- 
yleted the Shoreham, Brighton, and Hove, wooden 
cere of 50 tons each, for Shoreham Harbour Trust, 
and have a wood ketch, which they have built as a 
speculation, well forward. Messrs. G. and T. Smith, 
Rye, who in 1896 produced 214 tons ; in 1895, 202 
tons; in 1894, 432 tons; in 1893, 175 tons; and in 
1899, 321 tons; launched the Vulcan, Mercia, Lenora, 
and Gull, sailing trawlers, aggregating 171 tons. All 
the boats were for Ramsgate. Messrs. Camper and 
Nicholson, Limited, Gosport, launched three yachts 
of 93 tons, all for Portsmouth owners. On hand 


there are the Rubicon, a ketch of 63 tons ; the Heart- 








sease, a yawl of 83 tons ; the Aris, a steam yacht, of 
64 tons; and several racing boats. 

Mr. John White, Cowes, launched 35 vessels of 796 
tons gross and 2805 indicated horse-power, includin 
a two twin-screw boat of 120 tons and 287 indicat 
horse-power, a large number of steam pinnaces, 
launches, one for the Royal yacht, Osborne, and several 
sailing craft. On hand there are a steam launch of 29 
tons and 50 horse-power, a steam launch of 26 tons 
and 50 horse-power, a twin-screw mining steamer of 
17 tons and 90 horse-power, and a steam launch of 
4 tons and 10 horse-power. Messrs. W. White and 
Sons, Cowes, launched four vessels of 175 tons and 388 
indicated horse-power, a steam yacht of 108 tons and 
208 indicated horse-power ; another of 42 tons and 
100 horse-power ; a steam launch of 10 tons and 35 
horse-power ; and a steam launch of 15 tons and 45 
horse-power. On hand there are 10 steam cutters of 
190 horse-power for the Admiralty. Their tonnage is 
103 tons less, but the power 186 in excess of that of 
the previous year. Messrs. C. Sibbick and Co., Cowes, 
completed 20 yachts of 158 tons. On hand there are a 
cruiser yawl of 30 tons, a cutter of 10 tons, and a 
cruiser .of 6 tons. Messrs. C. Hansen and Sons, 
Cowes, launched the Betty, a cruising yacht of 56 tons. 
Messrs. J. G. Fay and Co., Southampton, launched 
five yachts, a cruising yawl of 30 tons, a cruising cutter 
of 20 tons, a racing cutter of 175 tons, and the Enid, 
a rater. The tonnage is Thames measurement. 
Messrs. White Brothers, of the same port, completed 
three cutters of 52.75 tons of 7 tons, and 9 tons. 

Messrs. Simpson, Strickland, and Co., Limited, 
Dartmouth, completed seven vessels of various types, 
a light draught twin-screw launch of 10 knots speed 
for New Zealand, a stern-wheel launch, a light-draught 
tug, pinnaces, yachts, &c., the engine power totalling 
616 indicated horse-power. They have on hand two 
lifeboats, a 54 ft. steam yacht, and seven launches. 
Messrs. Phillip and Son, Dartmouth, built the Amorel, 
a yacht ketch of 50 tons t.m., two Admiralty pin- 
naces, and four 40-ft. screw pinnaces. On hand there 
are a paddle steamer and several Admiralty pinnaces. 
Messrs. Willoughby Brothers., Plymouth, launched 
two screw tugs of 173 tons and 560 indicafed horse- 
power—one of 48 tons and 200 horse-power for Ply- 
mouth, and another of 125 tons and 360 horse-power 
for London. They are building a third tug now. 
Messrs. Cox and Co., Falmouth, launched five vessels 
of 394 tons and 1171 indicated horse-power—three 
tugs, a launch, and a barge for Africa. Numerous 
extensive repairs to ships and engines were also 
carried out. On hand there are a screw steamer, a 
twin-screw tug, three sets of engines, and five boilers. 
Mr. W. H. Leam, Falmouth, built a three-masted 
schooner of 165 tons for local owners. 

On the Bristol Channel work is confined mostly to 
repairs. Mr. J. Evans, Bristol, launched a lighter of 
74 tons for Gloucester. Messrs. Mordey, Carner, and 
Co., Limited, Newport (Mon.), who produced 1000 
tons in 1896, 45 tons in 1895, and 660 tons in 1894, 
launched a screw tug of 164 tons and 400 indicated 
horse-power for Swansea, and four barges, each of 70 
tons, for Beira. Messrs. W. C. Paynter and Co., 
Brynllwyd, Amlwch, report that they launched only 
one vessel during the year, a three-masted schooner of 
142 tons gross, Whitehaven. The executors of Mr. T. 
A. Walker, Sudbrook, built three hopper barges and a 
sand pump dredger, the total being 1593 tons and 
1600 horse-power. They produced 1048 tons in 
1896, 1282 tons in 1895, 1059 tons in 1894, 808 tons 
in 1893, and 985 tons in 1892. They have a large 
amount of work on hand. Messrs. Allsup and Co., 
Limited, Preston, launched two vessels of 45 tons, a 
wooden steamer of 15 tons, and 20 indicated horse- 
power, and a sailing boat of 30 tons, as compared with 
728 tons in 1896 and 182 tons in 1895. On hand 
there is a lightship for the Irish Lights Commission. 


(To be continued.) 








AMERICAN ENTERPRISE IN HOLLAND.—The A. P. Roberts 
Company, of the Pencoyd Iron Works, Philadelphia, has 
submitted the lowest tender for building and erecting a 
bridge over the Yessel, near Westerwoort, Holland. The 
bridge was estimated to cost 135,000/.; the amount of the 
A. P. Roberts Company’s tender is 118,600/. 





AMERICAN Society OF Crvit ENGINEERS.—For some time 
after the organisation of this Society, its meetings were 
held in the office of the Croton Aqueduct Department, 
Rotunda Park, New York. This office was in what is 
now City Hall Park, facing Chambers-street, near Centre- 
street. In 1867 the Society moved to rooms in the 
Chamber of Commerce Building, 63, William-street ; 
and as its membership increased, it moved successively to 
enlarged quarters—in 1875 to the south-west corner of 
Broadway and Twenty-Third-street, and in 1877 to 104, 
East Twentieth-street. In 1881, 127, East Twenty-Third- 
street was purchased, a large addition being made in 
1889. The — for building a new house was first 
started in the spring of 1895. As a site, 220, West 
Fifty-Seventh-street, was purchased, and work was begun 
in the autumn of 1896. e cost of the new building will 
be 40,000/., the Society’s assets being about 50,000/., 
whilst its present income exceeds 8000/. per annum. 





A TRANSMISSION DYNAMOMETER. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 21, Sir John 
Wolfe Barry, K.C.B., F.R.S., the President, in the 
chair, the paper read was on ‘‘A New Transmission 
Dynamometer,” by Mr. W. E. Dalby, M.A., B.Sc., 
Assoc. M. Inst, C.K. 

In transmission dynamometers in which the deforma 
tion of a spring was used to measure the work being trans- 
mitted, the mechanism might be divided into two parts : 
(1) The measuring springs, and the apparatus fixing them 
to the several parts of the dynamometer ; and (2) the ap- 

ratus used to measure the deformation of the spring. 

he paper treated of a new device for measuring the de- 
formation of the spring. 

The deformation of the spring was in general com- 
municated to two pieces of the dynamometer, causing 
relative angular displacement between them. Thus, 
if one end of the spring was fixed to a pulley and 
the other end to the shaft on which the pulley 
was mounted, the relative angular displacement would 
be between the pulley and the shaft. To measure this 
whilst the pulley and shaft were rotating, a sprocket- 
wheel was fixed to the pulley and another of equal 
diameter to the shaft. Gre these an endless band 
was placed, arranged to form two loops, the parts of the 
band forming one loop leading the one to the sprocket- 
wheel and the other to the opposite side of the other 
sprocket-wheel. In these loops were placed guide-pulleys, 
mounted in frames, constrained by a slide to move in the 
direction of the band. A relative angular displacement 
of the sprocket-wheels was necessarily accompanied by a 
relative linear displacement of the guide-pulleys in the 
loops proportional to the torque acting between the shaft 
and pulley, and by suitably calibrating a scale to measure 
their distance apart from this torque, or change in torque, 
might be read off directly. 

To obtain a good fit, and yet at the same time avoid 
oe | sticking of the slide, the frame carrying the guide- 
pulleys had only six properly-arranged points of contact 
with a group of three bars forming the slide; and to 
control the motion of the pulleys in any _ position 
and constrain them to follow the motion of the loops, 
a spring was arranged to act on a cord connecting 
the two frames in such a way that the guide-pulleys were 
always*compelled to sit in their respective loops, the 
tension on the spring causing them to do so, being con- 
stant. 

Two dynamometers had been made on these principles 
for the engineering laboratory at Cambridge. One was 
arranged on a main driving shaft, the dynamometer being 
formed by connecting a pulley driving a dynamo to the 
shaft by means of a spring, a sprocket-wheel was fixed 
to the shaft, and another of equal diameter was fixed to 
the pulley-boss. An endless steel band passed over the 
sprocket-wheels so as to form the loops described, was 
used to operate two guide-pulleys mounted in frames, 
free to slide in the direction of motion of the band. 
This, the apparatus for measuring the torque, was placed 
several feet below the shaft in a convenient place 
for observation. A second dynamometer was made 
on the same principle, but arranged to be self -con- 
tained. Any machine could be driven through it, 
and the power given to the machine directly observed. 
The dynamometer was used to measure the power given 
to adynamo. Measurements were made of the work re- 
quired to overcome the belt friction, journal friction, of 
the work lost in hysteresis and eddy currents, and of 
the efficiency of the dynamo at different outputs. 








BELGIAN Pic-IRoN Imports.—The imports of pig iron 
into Belgium in October were 21,496 tons, as compared 
with 25,095 tons in October, 1896. The aggregate im- 
ports in the first 10 months of this year were 240,623 
tons, as compared with 268,391 tons in the corresponding 
period of 1896, English pig figured in these latter totals 
for 13,913 tons and 89,426 tons respectively ; and French 
pig for 57,408 tons and 119,999 tons respectively. 





Tue Nortx GERMAN Lioyp.—The Vulcan Shipbuilding 
Company, of Stettin, has undertaken the transformation 
of the single-screw steamship Spree, of the North German 
Lloyd, into a twin-screw vessel. The steamer is to be 
lengthened at the same time by 70 ft., and she will receive 
two engines, each on four cranks, instead of her present 
single-screw engine. The power of her engines will, of 
course, greatly increased. In order to carry out these 
changes, the Vulcan Shipbuilding Company is having a 
floating dock constructed in England of about 15,000 tons 
capacity. 





Tron-MAKING IN NEw Soutu WaALEs.—The first pig iron 
has been smelted from a newly-discovered bed of ore in 
the Illawarra district of New South Wales by Mr. W. 
Davies, a local iron founder. The ore deposits of the dis- 
trict are claimed to be sufficiently extensive in volume 
and rich in quality to justify the establishment of iron 
works in the region. Mr. ) or of states that pig iron, 
which can be produced from the ore at a cost of 2/. 10s. 
per ton, is fully equal in quality to that for which he 
now pays 6/, per ton. 





AMERICAN STEAM SHIPBUILDING.—The Bath Iron Works, 
Bath, Maine, have closed a contract for building a steel 
cargo steamer for a New York house. The dimensions of 
the steamer will be: Length, 303 ft.; breadth, 42 ft.; 
depth, 25 ft., with a cargo-carrying capacity of 3818 tons. 
She will have triple-expansion engines of 1300 horse-power 
and a speed of 10 knots. The vessel is to be completed 
by May, and she will be run in competition with foreign 
tramp steamers, 
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COOKE’'S BACK WHEEL ADJUSTMENT FOR CYCLES. 























Fig. 8. 


gs he 


Every cyclist knows how troublesome the removal 
and replacement of a back wheel may be. In general 
the chain, often very dirty, has to be opened, then 
nuts removed, loosening in the process the stays 
to the mud-guards, aad after the repair has been 
effected, the whole has to be replaced and readjusted. 
In order to avoid the trouble thus caused, Mr, T. 
Cooke, of the Buckingham Works, York, has de- 
vised the arrangement shown on our engravings, 
Figs. 1, 2, and 3, above. In these it will be seen 
that the ends of the back axle rest in vertical slots, 
and that by simply taking off or considerably slacking 
the nuts, the wheel can 5 dropped down vertically, 
without necessitating any interference with the 
chains or mud-guard stays, or in any way disturbing 
the bearings. The slots in which the wheel is 
mounted are formed in plates or brackets separate 
from the fork, but secured to it by screws or bolts. 
To provide for tightening the chain, these brackets slide 
in slots in the end of the fork arms, as shown in Fig. 2, 
and are fitted with a screw adjustment. With a 
view to avoiding any danger of the axle coming out 
of the slots should the nuts get slightly loose, a cir- 
cular recess is formed at the back of the plate, concen- 
tric with the end of the slot, as shown in Fig. 3, which 
takes the neck on the face of the cone. On the other 
side of the plate is a corresponding projection which 
fits into a recess in the nut. Hence it will be seen 
that the axle cannot be slipped out until the nuts are 
slacked back quite a considerable distance. It may 
further be noted that with this arrangement for carry- 
ing the back wheel, just described, the usual screw 
bolt and nut provided for undoing the chain may be 
omitted, as the necessity for opening the latter never 
arises. 








LAND-SLIDES ON THE CANADIAN 
PACIFIC RAILWAY. 


Avr the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, December 14, Sir John Wolfe 
Barry, K.C.B., F.R.S., the President, in the chair, the 
paper read wasentitled, ‘‘The Great Land Slides on the 
Canadian Pacific Railway in British Columbia,” by Mr. 
Robert B. Stanton, M.A., M.Inst.C.E. 

Since the opening of the Canadian Pacific Railway in 
1885, great trouble and expense had been caused by large 
land-slides, on a section of the line which followed gene- 
rally the contour of the east and south-east bank of the 
Thompson River, at an elevation of about 65 ft. above 
low-water level, about 197 miles east from Vancouver. 
Within a distance of 6 miles there had occurred seven 
great slides, six of which crossed the railway line, and 
several smaller slips: and at a point 20 miles further down 
the river, opposite Spence’s bridge, another large slide 
had taken place. The largest slides occurred where the 
river traversed a gorge, above which the surface of the 
land rose in benches and terraces extending to a general 
altitude of about 1000 ft. above the river. These terraces 
were under cultivation, for which artificial irrigation 
had to be resorted to, the water being carried on to the 
land from the mountain streams and lakes by ditches. 
The two greatest slides had occurred before the railway 
had been built, and were situated one north and the other 
south of two hard sandstone points in the narrowest part 
of the gorge, penetrated respectively by the Black Cafion 
Tunnel and an open cut. The south slide had an 
extreme length of 1880 ft. along the railway, and an ex- 
treme width back from the river of 1575 ft. It was 
of somewhat irregular form, with a semi-circular out- 
line at the back, and covered an area of 66 acres. On the 
land above the slide, irrigation had continued since the 
railway had been working, and had kept up a continual 
movement towards the river. This movement was more 


marked for 500 ft. or 600 ft. in the centre of the slide, 
where the water seemed now to be concentrated. At 
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times the road-bed had sunk 4 ft. and had moved out 
twice that distance in a night, so that constant rebuilding 
of the line had been necessary for the last 10 years. The 
movement was continuous, though it was greatest in the 


months of July, August, and September. An extra force 
of section men, watchmen, construction trains, &c., was 
continually necessary on this section. Atthe south slide 
alone over 10,0007. had been spent on such work ; and the 
section of 5 miles or 6 miles of slides had cost the 
Canadian Pacific Railway Company, directly and indi- 
rectly, 100,000/., in maintaining a safe road-bed. The 
north slide had a maximum width of nearly 4 mile, 
and a length back from the river approaching } mile, 
with the same semi-circular back line, and was of irregular 
form, and 153 acres in extent. Irrigation had been carried 
on above it for some years, and some time before the final 
catastrophe occurred, a reservoir 2 miles distant in the 
hills had broken through its dam, and most of the water 
thus liberated spread over the upper benches of this land, 
already well soaked. The whole tract sank vertically in 
one movement to a depth at the back edge of over 400 ft. 
The lower portion, about 2000 ft. wide, was forced entirely 
across the river, a distance of 800 ft. or 1000 ft., and filled 
the whole inner gorge of the valley, forming a dam 160 ft. 
high, with a lake 12 miles in length above it. The height 
of the first bench next the river, in both cases, was origi- 
nally about 80 ft. above low-water level. The land then 
rose in successive levels to a height, on the south slide, of 
400 ft. to the bench at the top, or back edge, where the 
cave-down broke off from the solid ground, and in the 
case of the north slide it extended to the third higher 
bench to a height of 500ft. above the river. It was esti- 
mated that at the back edge of the south slide the break 
fell almost vertically for a distance of over 300ft. The 
ground consisted of light sandy loam to depths of between 
1 ft. and 8 ft., then 3 ft. to 10 ft. of clean, coarse 
river sand, next loose and nearly clean stratified gravel 
and boulders, and below this partially cemented gravel 
with larger boulders. The material holding the gravel 
and stones together was a porous sandy clay silt through 
which water passed freely, but which in a dry state would 
stand in vertical walls to a considerable height. It ex- 
tended toa greater depth in the higher terraces—in places, 
perhaps, to 500 ft. 1e silt lay in masses between 200 ft. 
and 1000 ft. in thickness, and was generally fine and of 
uniform texture, and usually well bedded in horizontal 
layers of from } in. to 3 in. or 4 in. thick. In its natural 
state it was hard and dry, like a soft sandstone, and, 
when held between the fingers and struck with a light 
hammer, rang like stone. A large piece of this silt, 
however, placed in a basin of water, Bons a few minutes 
dissolved and mingled with the water, forming a semi- 
fluid mass. The same soft mixture had been observed 
oozing out at many points along the foot of the slide, 
forced out by pressure from above. By the continued 
application of large quantities of irrigation water upon 
the cultivated fields above, and upon the upper portions 
of the slides, almost the entire surplus not taken up by 
the plants or evaporation sank down freely through the 
loose soil, sand, and gravel, and, through the boulder 
clay, reaching the underlying silt. After some years this 
water saturated the argillaceous silt and converted it into 
the form of river mud. Long before the whole mass 
reached a state of perfect saturation, the silt would lose 
its power of oe weight; and, finally, when so 
large a body of the silt had become saturated to the extent 
that it could not sustain even its own weight, except in its 
confined position, and the limit of resistance, possibly in 
the form of an arch, of the boulder clay having been 
reached, the great mass of earth and boulders above—in 
the case of the south slide, estimated to weigh about 
32,000,000 tons, and of the north slide approaching 
100,000,000 tons—dropped almost vertically, while the 
immense tracts of broken and mixed material, seeking 
an outlet, forced their lower sides out on the line of least 
resistance and found their way into the river. 

In further discussing the causes of the slides, the author 
shows that neither natural precipitation upon the land, 
nor natural surface drainage from the water-shed above 
it, nor even natural drainage by subterranean streams, 





could have been sufficient to produce such results. Neither 
could they be attributed to the effect of surface streams 
running by the land ; and the only remaining explanation 
was that the artificial irrigation had acted in the manner 
described. There was no way, therefore, of preventing 
the continual disastrous effects upon the railway, except 
by cutting off the irrigation water. This had been, and 
could be, made effectual ; the water so easily absorbed as 
easily drained out, and the mass, after a time again 
became firm and solid. 








THE DETERMINATION OF THE OHM. 


On a Determination of the Ohm Made in Testing the 
Lorenz Apparatus of the McGill University, Montreal, 
By Professors W. E. Ayrton, F.R.S., anp J. V. 
Jones, F.R.S. 


THIS apparatus, made by Messrs. Nalder Brothers, is 
in general arrangement and dimensions similar to the 
Cardiff apparatus described in the Philosophical Trans- 
actions of the Royal Society, 1891, A., pages 1 to 42, 
and in ENGINEERING of September 25, 1896, vol. Ixii., 
page 409. 

he field coil, in pursuance of a suggestion contained 
in the Royal Society’s paper, consists of a single layer of 
wire wound in a helical groove of semi-circular section, 
cut in the cylindrical surface of a massive marble ring 
of about 21 in. outside diameter, 15 in. inside diameter 
and 7 in. thick. This helical groove has 201 complete 
turns, with a pitch of 0.025 in. Bare wire of mean thick- 
ness 0.02136 in. was first used, and the outside diameter 
of the coil so wound was measured in the Whitworth 
machine with the following results: 


Near Front Near Back 


Near Middle. 








Diameter. Face. Face. 
deg. deg. | 
0—180 | 21.04772 21.04765 21.04765 
10—190 | — 21.04795 21.01765 21.04952 
20— 200 | 21.04768 21.04755 21.04905 
30 — 210 |  — 21.04805 21.04745 =| -21.04818 
40 — 220 | = 21.04785 21.04755 =| = 2104825 
50 — 230 | 21.04808 21,04730 21.04812 
60 — 240 | 21.04752 21.04755 21.04805 
70 — 250 | 21.04755 | 21.04755 21.04822 
80 — 260 21.04785 21.04795 | 21 04895 
90 — 270 | 21.04812 21.04780 21.04942 
100 — 280 21.04805 | 21,04815 21.04925 
110 — 290 21.04808 21 04825 21.04898 
120 — 300 21.04785 | 21.04840 | 21.04905 
130 — 310 | 21.04828 | 21.04835 | 2104915 
140 — 320 | 1.04828 | 21.04815 | 21.04908 
150 — 330 | — 2104805 | 21.04805 | 21,04932 
160 — 340 | = 2104872 | 21.04795 21.04858 
170 — 850 | 21.08778 | 21.0478 | 2104812 
| en 
Mean .. | 2104797 21.04784 21.04872 


| 
General mean = 21.04818 in. 
The temperature, which was taken at each observation, 
varied between 19.9 deg. Cent. and 21 deg. Cent., and 
had a mean value of 20.4 deg. Cent. Correcting for the 
difference between the temperature at which the bars of 
the Whitworth machine have their specified value and 
this mean temperature, we have for the mean outside 
diameter of the coil when wound with bare wire 0.02136 in. 


thick 
21.04932 in. at 20.4 deg. Cent. 


From the above measurements it is clear that the wire 
lay on a very true circular cylinder. With bare wire, 
however, of the thickness used, it was found impossible 
to obtain sufficient insulation between pairs of convolu- 
tions. Hence, after much time had been spent in endea- 
vouring to insulate the successive turns by forcing paraffin- 
wax in between them, &c., the coil was unwound and re- 
wound with double-silk covered wire which had been 
first dried, then drawn through paraffin-wax, and, lastly, 
baked before the winding was commenced. To wind so 
large and heavy a ring was not an easy matter, and it was 
not until the winding had been performed three times 
that the layer looked sufficiently uniform and quite free 
from abrasion of the silk. 

The mean thickness of the double-silk covered wire 
used in the last winding was 0.01914 in., so that the out- 
side diameter of the wound coil, calculated from the value 
given above for the coil wound with bare wire, was 


21.04488 in. at 20.4 deg. Cent. 


The coil was then brushed over with melted paraftin- 
wax, bound round with silk ribbon that had been soaked 
in a solution of shellac, and finally loosely covered u 
with a wide silk ribbon that had been passed throdgh 
paraffin-wax. 

During the time that the ring was unwound the linear 
coefficient of expansion of the marble was measu by 
Messrs. Spiers, Twyman, and Waters, three of the 
students of the City and Guilds Central Technical College. 
The experiment was attended with difficulty, for it was 
far from easy to bring so large a mass of a badly-con- 
ducting substance to the same temperature, but ulti- 
mately the result 0.000004 per 1 deg. Cent. was obtained. 

At the conclusion of the resistance observations, re- 
corded farther on, the silk ribbons and the protecting 
layer of paraffin-wax were carefully removed until the 
silk covering of the wire appeared, and the diameter of 
the coil was measured along two directions at right angles 
to one another. The maximum difference between four 
measurements was only one 500,000th of an inch, and, after 
the introduction of the proper temperature corrections, 
the mean value of the outside diameter of the coil was 


found to be 
21.04687 in. at 20.4 deg. Cent. 
This result is about 1 part in 10,000 larger than the cal- 
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30 
culated value given above, and the difference is probably Deflection in divisions at { 137 per micro-ampere e Source of Error. . Effect Produced. 
due tothe silk covering of the wire having swollen slightly actual scale distance used | 23.8 per micro-volt 5. Defective insulation between Result would be too 
when the wound | was brushed over with melted Deflection in divisions at the support of the central large. 


paraffin-wax. In the calculation, therefore, of the co- 
efficient of mutual induction we have considered it more 
accurate to use the value obtained by direct experiment. 
Subtracting from that value, 21.04687, the thickness of 
the double silk-covered wire, 0.01914, we have for the 
mean diameter of the coil from axis to axis of the wire 


21.02773 in. at 20.4 deg. Cent. 


Shortly before the last set of resistance measurements 
was carried out, the edge of the phosphor-bronze disc was 
ground in position, so as to be made quite true with the 
axis of rotation, and immediately after the completion of 
the investigation the diameter of the disc was measured, 
and found to be 13.01435 in. at 19.5 deg. Cent. Messrs. 
Spiers, Twyman, and Waters had previously determined 
its linear coefficient of expansion to be 0.0000125 per 
1 deg. Cent., so that its diameter was 


13.01451 in. at 20.4 deg. Cent. 


During 1896, when Mr. W.G. Rhodes was an assistant 
at the Central Technical College, he carried out the long 
calculation of the coefficient of mutual induction between 
the coil, as wound with bare wire, and the disc, by using 
the method given in the paper in the ‘‘ Philosophical 
Transactions ” above referred to, and with the following 
values : 


Diameter of coil or 2 A = 11.02673 in. 
i » or 2a = 13,01997 ,, 
Axial length of 
helix ... . r2e = 5.02 ,, 
Number of con- 
volutions orn = 201 


he found 
M = 18056.36 in. 
= 45862.33 centimeters. 
This calculation was checked by Mr. Mather, and inde- 
pendently by one of the authors. 
Now it can be shown that for the above values of a, 2, 
and n 
dM 
M , 
and so the value of M for the particular values of 2 A 
and 2 « given above, viz., 21.02772 and 13.01451, can be 
calculated. When this is done, we find 
M = 18037.51 in. 
45815.45 centimetres, 


1.246 7A 
\ 


+ 2.346% 4+ 0.0997 ©, 
a Z 


and this was the value of M which we employed in our 
final determination after allowance had been made for the 
effect of the central brush, as will be described further on. 

The accuracy of the preceding calculations was tested 
in the following way:—Values of 2 A and 2a, differing 
slightly from those employed by Mr. Rhodes were selected, 


and by means of the formula for rh. the proportional 
change in M was determined by Mr. Twyman. Then the 
value of M for these changed values of 2 A and 2 a was 
calculated by the authors from a new formula involving 
an elliptic rma of the third kind.* 

The centre brush consists of a tube 0.135 in. outside 
diameter, which projects into an axial hole in the 
dise of 0.144 in. in diameter. Contact with the edge of 
the disc is made by three small tangential phosphor 
bronze tubes lightly pressed on it, at points separated by 
angular distances of 120 deg. Through all four tubes 
a small stream of mercury is kept flowing, as this is 
found to greatly diminish the Guana caused by varia- 
tions in the therino-electro effects; and the employment of 
three brushes at the circumference, as rations te tn Row- 
land, eliminates small errors due to imperfect centreing of 
the coil and dise. 

To prevent the mercury which drops out of the central 
tube-brush touching the disc at a larger radius than that 
of the hole in its centre, an ebonite boss is cemented to 
the disc, and this causes the mercury to drop away quite 
clear of the metal of the disc. 

If we take as the effective outside diameter of the 
central tube 0.139 in., that is the mean of 0.135 in. and 
0.144 in., calculation shows that the coefficient of mutual 
induction is reduced by 4.50 centimetres, so that finally 
we have 

M = 45809. 65 centimetres. 

As the allowance for the central brush only diminishes 
M by one part in 10,000, it is clear that, for that degree of 
accuracy, an error of a few per cent. in estimating the dia- 
meter of the central brush 1s of no consequence. 

The method of making the observations was the same 
as that described in the paper on the Cardiff apparatus 
read before Section A of the British Association at Not- 
tingham and Oxford (vide Report of the Committee on 
Electrical Standards, Appendices, 1893 and 1894). The 
use of an extremely sensitive Ayrton-Mather galvano- 
meter of the D’Arsonval type, materially facilitated the 
readings being taken. Two such narrow-coil galvano- 
meters were specially constructea by Mr. Mather himself 
for use with the ;Lorenz apparatus, and the data of the 
second instrument are contained in the following Table ; 


Resistance of suspended coil... 1.9 ohms 
on coil and suspen- 
sion... . “ = 

Periodic timeof complete swing 


7 ae 
7.6 seconds 
. . 1412 millimetre: 
Scale distance actually used 1340 scale 2 oe al 

* An account of this new formula, as well as that for 


sar will shortly be published by Professor Viriamu 


Jones. 





scale distance equal to 
2000 scale divisions ... 


The resistance coils used were those previously em- 
ployed in the Cardiff determination of the ohm (vide Re- 
port of the Committee on Electrical Standards, Appen- 
dices II. and III., 1894), They have been tested once by 
Mr. Glazebrook, and twice by the kindness of Major 
Cardew in the Board Trade of Electric Standardising 
Laboratory with the following results : 


f 204 per micro-ampere 
\ 35.8 per micro-volt 


‘ 


A. B. q 
Mr. Glazebrook, | Board of Trade. | Board of Trade, 


Coil. 

Jan.-March, 1894. | November, 1896. August, 1897. 
No. deg. C. deg. C. deg. C. 
3873 9.9919 at14.8 | 9.992094 at14.86 | 10.00712 at 19.3 
3874 | 9.9926 ,, 14.9 9.993213 ,,14.91 10.00775 ,, 19.3 
4274 -100050 ,, 15.2 | .1000595 ,, 14.77 -100078 ,, 19 4 
4275 .100053 ,, 15.2 ») 15.14 .100081 ,, 19.4 


| -1000722 


The coils Nos. 3873 and 3874 were stated by the makers 
—Messrs. Nalder—to be wound with platinum-silver 
wire and the two others, Nos. 4274 and 4275, with man- 
ganin. : ae 

In the following are given the temperature coefficients 
as supplied originally by the makers, and as calculated 
from the tests A and C and B and C. 

Temperature Coefficients of Resistance per 1 Deg. Cent. 
From Tests B 


| As Supplied by From Tests A 





Coil. | Messrs. Nalder. and C. and C 
No. 3873.. 0.000276 0.006360 0.000318 
»» 3874... 0.000300 0.000344 0.000331 
»» 4274.. 0.0000127 0.0000667 0.0000399 
» $4275.. 0.0000127 0.0900667 0.0000207 


These figures show that a re-determination of the tem- 
perature coefficients which we are now carrying out is 
necessary. , 

Fortunately, the last set of determinations of the resist- 
ance of these four coils was carried out at Westminster 
within a fortnight of the completion of our absolute mea- 
surements, and we are much indebted to Major Cardew 
for his kind promptness in the matter. The temperatures 
of these 1897 Board of Trade measurements were so nearly 
those of the coils during our final absolute determina- 
tions, which were from 18.8 deg. to 19.4 deg. Cent., as to 
render the effect of possible errors in the temperature co- 
efficients negligible to the degree of accuracy aimed at by 
us. We have, therefore, used the August, 1897, Board of 
Trade values for these coils as transmitting the Board of 
Trade ohm to the laboratory in Exhibition-road. 

The standard thermometers used in the investigation 
were sent to Kew, and their errors were determined at 
the time by the kindness of Dr. Chree ; also thanks to Sir 
J. Norman Lockyer, the clock in the Mechanical Depart- 
ment of the Central Technical College, which transmitted 
seconds to the fast-running Bain chronograph, was fre- 
quently timed by reference to the current sent hourly to 
his room from the General Post Office, and at 10 a.m. 
from Greenwich. 

The results of successive measurements of the absolute 
resistances became very concordant after, little by little, 
various possible causes of small errors had been elimi- 
nated. Nine sets taken on July 30, 1897, gave the fol- 
lowing results for the value of the Board of Trade ohm 
in true ohms without allowance being made for the error 
in the clock rate : 

1.000286 

1.000256 

1.000285 

1.000351 

1.000295 

1.000277 

1.000306 

1.000284 

1.000307 

1.000294 

or, since the clock was found to lose during the daytime 
at the rate of three seconds per 24 hours, it follows that, 
according to this investigation, 

1 ited of Trade ohm = 1.00026 true ohms. 

It is important to consider in which direction this 
result will be affected by sources of error that cannot be 
removed by careful adjustment, centreing, &c. They may 
be classified as follows: 


Mean 


Effect Produced. 
Result would be too 
small. 


Source of Error. 

1. Over estimation of the dia- 
meter of the coil arising, for 
example, from the stress on 
the copper wire having 
caused it to compress the 
underside of its silk cover- 


ing. 
2. Under estimation of the dia- Result would be too 
meter of the phosphor- small. 


bronze disc from a neglect 
of the tips of the cireum- 
ferential brush tubes being 
possibly pushed away from 
the disc, by the stream of 
mercury issuing, &c. 


3. Presence of iron pipes, girders, Result would be too 


&c., in the neighbourhood small. 

of the apparatus. 
4. Traces of iron in the phosphor- Result would be 
slightly too small, 


bronze disc. 





brush and the supports of 
the sicvieunanaatiek Uontineen, 
6. Defective insulation between 
the convolutions on the coil. 
7. Traces of iron in the marble 


Result would be too 
large. 
Result would be too 


large. 

Effect would depend 
upon the position 
of the leaks. 

9. Permanent magnetic field at No effect, for the 

the apparatus. current through 
the. = oo — was 
periodically _re- 
versed. 


ring. 
8. Defective insulation of parts of 
the circuit from one another. 


As regards 4 and 7, special induction balances were 
constructed and used by Mr. Mather to test the permea- 
bility of both the marble ring and the phosphor-bronze 
disc ; but, although a deviation from unity of 1 part in 
15,000 could have been detected in the permeability of 
either, no such deviation was observed. 

As regards 5 and 8, careful tests were made every day 
of the insulation resistance of the apparatus, and it was 
always found to be greater than 1000 megohms. 

6. The insulation between the adjacent convolutions of 
wire could not be measured when they were silk-covered 
and buried in paraffin-wax, since a small leak between a 
pair of turns would not change the apparent resistance of 
the copper coil by as much as the variation in tempera- 
ture of a fraction of ldeg. We had, therefore, to content 
ourselves with the precautions, previously described, 
which were taken to secure high insulation in the winding 
of the coil. 

When the ring was wound with bar wire it was possible 
to roughly compare the insulation resistance between 
pairs of convolutions by sending a constant current 
through the coil and measuring, very accurately, the 
potential difference between every adjacent pair of the 
201 turns. This we did several times, but it was a long 
and laborious task. 

When constructing a new Lorenz apparatus it will be 
well to consider whether two separate helices should not 
be cut in the cylindrical surface of the marble ring in 
which two independent bare wires would be wound, a 
turn of the one being everywhere (except at the extreme 
ends) between two turns of the other. The insulation 
resistance, therefore, between the two windings would 
measure the insulation between the adjacent turns ; while 
in the ordinary use of the apparatus the two windings 
would be joined in series, so as to constitute a single coil. 
In this way it may be possible to be more sure of the 
absence of 6 than by using paraffined double silk-covered 
wire, and at the same time to entirely remove 1. 

The direction of our experimental result, which shows 
that the Board of Trade ohm is between two and three 
parts in 10,000 larger than the true ohm could not, how- 
ever, arise from 1. Nor could it be either 2 nor 3; 
still, many experiments were made to detect any evidence 
of the effective diameter of the disc being larger than its 
true diameter, as measured in the Whitworth machine. 
But no change in the pressure of the circumferential brush 
tubes, nor alteration in the shapes of their ends, &c., indi- 
cated that with the brushes, as we employed them, the 
effective diameter of the disc differed from its true dia- 
meter. 

Our thanks are due to the three students, whose names 
are given above, for much assistance in carrying out the 
long series of observations; to Mr. Harrison, for bringing 
to bear, from time to time, the experience that he had 
previously gained in the use of the Lorenz apparatus, and 
we are specially indebted to Mr. Mather for the sugges- 
tive aid that he rendered us throughout the present inves- 
tigation. 








LANCASHIRE AND YORKSHIRE Rattway. — A revised 
scale of second-class fares came into operation on 
January 1. In some cases a substantial reduction has 
been made and generally the second-class fare for short 
distances will only be 1d. or 14d. more than the third- 
class return, while for distances of 60 miles or so it will 
only be 6d. or 8d. more than the third. 


CuMBERLAND CoAL MINING. — The Outfields Colliery 
Company, Dearham, which owns the Weasel Pit, near 
Dearham, has decided to sink a new pit adjoining Limer- 
kill House, Little Broughton. The site of the new pit is 
a field on the Hill Farm belonging to Lord Leconfield. 
The new pit will be in close proximity to the Cleator and 
Workington Junction Railway. The royalty belongs to 
Mr. J. M. Walker, of Geddes, Nairn, Scotland. 





Guiascow Harsour.—According to the quarterly re- 
port of the engineer of the Clyde Trust, Mr. James Deas, 
the total quantity dredged from the harbour amounted to 
599,538 aie yards, compared with 611,134 cubic yards 
in the corresponding quarter of 1896. Of the total 
274,650 cubic yards were deposit, and 324,888 cubic _ 
new material. 599,018 cubic yards were lifted by dredgers, 
and 6520 cubic yards by floating digger. In addition, 
there were loaded by men into barges and punts, 2472 
cubic yards. As to the reconstruction of Glasgow bridge, 
26 out of the 32 caissons in the river has been sunk and 
concreted, and the granite masonry built on them to 
above low water. The semi-arches between caissons of 
the north abutment and pier No. 1 have been finished. The 
masonry of the north abutment in pier No. 1 has been 
completed up to the springing of main arches, and a large 
quantity of main arch stones is on the ground. 
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ELECTRIC TRACTION.* 
Mechanical Features of Electric Traction. 
By Puitie Dawson, London. 


Introductory.—Previous to discussing certain special 
mechanical features which enter into the design and con- 
struction of an electric traction system, a few figures 
may be quoted for showing the importance of the subject 
in general, j 

Table I, shows the mileage of tramways in America for 
the six years 1890-5. It is seen that rope traction con- 
tinued to extend up to 1894 ; since that time its import- 
ance has diminished. In San Francisco, Los Angeles, 
Minneapolis, Denver, St. Louis, Pittsburgh, Philadel- 
phia, Baltimore, and other American cities, electric 
traction has been substituted in place of ropes. 

Table II. gives the electric tramway mileage in Europe 
at the end of last year, 1896. It will be seen that Great 
Britain is yet much behind Germany. This is especially 
remarkable, because the regulations of German local 
authorities are generally much the more severe. Electric 
trolley roads are now to be found in the oldest and hand- 
somest of German cities. 

Table III. shows the great financial importance of 
tramways as compared with railways in America. The 
passenger traffic on the tramways is six times ter 
than that on the railways; and the ratio of working ex- 
penses to receipts is lower for the tramways than for the 
railways. The gross earnings of the tramways in the 
United States are approximately 50 per cent. of the pas- 
senger earnings of i railways, and 15 per cent. of the 
total earnings of the railways, whereas the tramway 
mileage is only about 6 per cent. of the railway mileage. 
A highly important fact is that tramway receipts are 
found to be practically independent of good or bad 
trade, and not to depend on the prosperity of the country. 


TABLE I.-—Mileage of Tramways in America, and Number 


























of Cars, during Six Years, 1890-95. 

‘ | } ! 

-—— 1890. 1891. 1892. | 1893. 1894. | 1895. 

Mileage. 
Electric 2523 4,061 5,939 7,466 9,008 12,683 
Horse 5400 5,302 | 4,460 3,497 | 2,243 1,232 
Rope 510 594 646 657 662 599 
Steam 60t 642 | 620 566 614 519 
Total miles | 9037 10,599 | 11,665 | 12,186 | 12,527 | 14,933 
Number of Cars. 

Electric 5,592 | 8,892 | 13,415 | 18,233 | 24,849 36,121 
Horse 21,970 | 21,798 | 19,815 | 16,845 | 11,507 5,420 
Rope 3,795 4,372 3,971 4,805 | 4,673 4,871 
Steam 751 815 698 616 | 639 2,957 
Total cars ..| 32,108 | 35,877 | 37,399 40,499 | 41,668 49,369 


TasLe Il.—Mileage of Electric Tramways in Europe, and 
Number of Cars, and Horse-Power, at end of 1896. 


\ 
Miles of | Number of 





. , Horse- 
Country. Tramway. Cars. Power. 
Germany 618 1545 13,810 
France be mi oe 67 180 4,200 
Great Britain and Colonies 167 269 9,617 
Austria and Hungary 120 265 5,060 
TEN Oe ica 50 149 2,460 
Switzerland .. 30 83 | 1,570 
Belgium 90 157 | 2,550 
Russia i. 30 87 1,150 
Other countries 30 50 111 


Taste IL].—Comparison of Railways and Tramways 
in America and in England. 





Can; ns 
Expendi- Total Gross Total fo} Passengers 
ture. Mileage. Receipts. Expenses. 3 8 Carried. 

# GE E£ p.c 


America.—Raitlways. 
2,354,200,000| 240,000 | 219,000,000 | 154,000,000 | 70 | 544,000,000 
America.—Tramways. 
280,000,601 14,000 | 32,850,000 | 22,700,000 | 68 13,000,000,000 
United Kingdom.—Railways. 


880,000,000! 20,000 | 77,025,000 | 40,100,000 | 52 | 775,200,000 
United Kingdom.—Tramways. 


13,000,000 ad seimeced 2,640,000 





75 | 480,000,000 
| 





Tables IV., V., and VI. have been compiled from the 
official reports of the Massachusetts Board of Railroad 
Commissioners. Massachusetts more closely resembles 
England in the habits of the people and in local condi- 
tions than any other State of the Union. Table VI. 
shows the rapid increase of passenger traffic and mileage. 
Table IV. shows the difference in cost of completely 
equipping tramways in small and large towns, varying 
from 7000/. to 20,000/. per mile of single line. Table V. 
shows that as passenger carriers tramways play a much 
more important part than railways. It is demonstrated, 
not only in America, but also in England and on the 
Continent, that whenever an electric tramway runs 
se to a railway, the former will secure practically all 
ocal traffic. It has been frequently urged that mechanical 
motive power on tramways is dangerous to the public 


* Paper read before the Institution of Mechanical En- 








TABLE IV.—Cost of Tramways in Small and Large Towns 
in Massachusetts. 





Per Mile of Single Line. | Springfield. West End. 
Construction and equipment : | 49391. } 11,8282. 
Other permanent property ..| 17610. 7,9594. 
Total cost . ee an --| 67010. 19,2820. 
Capital investment .. a .| 61972. | 20,1524. 
Passengers carried, total .. 10,163,011 | 166,862,288 

Na an per mile 180,547 | 648,568 


TABLE V.—Passengers Carried on Tramways and on 


Railways. 
—_— 1895. 1896. 
Worked by horses only .. miles 61.799 35.132 
‘ie electricity only ar 1002.786 1241.363 
a horses and electricity ,, 22.62 14.54 
Total income. . és me “s 2,649,2747. | 2,980,1882. 
Dividend ne -. percent. 5.76 5.87 
Passengers carried, total .. “s ..| 259,794,308 | 292,358,943 
7 a by electricity . 205,866,134 236,544,417 
se ee by railway .. ..| 53,928,174 | 55,814,525 
en * excess by electricity 151,937,960 180,729,892 


TABLE VI.—G@rowth of Massachusetts Tramways 
During Ten Years 1887-96. 





| 
| 
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1887 44 470.27 | 470.27 . 3524 1666 6,534 
1888: 46 533.59 | 538.99 re 3384 1464 6,461 
1889 46 574.17 | 523.65 50.52 | 3236 | 1576 | 6,781 
1890) 48 612.38 | 451.52 160.86 3467 2131 | 7,651 
1891 56 672.45 | 383.42 289.03 | 3584 2323 8,178 
1892 61 754.85 | 258.55 496.30 3904 | 3043 9,230 
1893} 60 874.14] 163.06 711.08 5358 2347 | 10,673 
1894 68 938.84 | 103.87 824.97 5349 | 2305 10,592 
1895 75 1077.99 | 61.80 | 1016.19 4797 | 2096 9,820 
1896} 83 1276.75 | 25.13 | 1241.62 4679 1961 9,278 
; Passengers |Car-Miles | Persons | ,, = ’ 
Year. Cactiad: Run. Employed Cars. Horses. | Motors. 
1887 | 124,787,328 |20,625,846 | 5222 | 2633 | 11,874 
1888 | 134,478,319 |23,244,767 | 5531 | 2588 | 11,391 
1889 | 148,189,403 |24,295,491 | 6302 | 2942 11,817 
1890 | 164,873,846 |26,516,937 6246 | 3247 11,241 
1891 | 176,090,189 |27,670,166 6449 3494 10,640 
1892 194,171,942 |29,678,036 7185 | 3679, 6,734 
1893 | 213,552,009 |34,507,282 8070 | 4040 3,531 3013 
1894 220,464,099 |36,722,978 7451 | 4058 2,014 3906 
1895 | 259,794,308 |43,655,560 | 8048 4426 | 1,436 | 4704 
1896 | 292,258,943 |53,613,685 | 9130 4913 878 | 5953 





safety. In America, where comparatively high speeds 
are allowed, the Railroad Commissioners report that the 
proportion of passengers and employés killed during the 
last two years of electric working appears to have been 
about the same as with the use of horse-power in 1888. 

For all practical purposes the present subject may be 
considered under the three headings of outside work, 
rolling stock, and power station. 

Outside Work.— Wires.—The overhead line of conductors 
may be supported either by brackets attached to poles or 
to houses, or by a span-wire stretched between poles or 
rosettes fixed to house-fronts. For the sake both of 
—s and of smooth running, the conducting wire 
should be strained as tight as is consistent with its tensile 
strength and with the minimum temperature which 
obtains in the locality. The best practice does not 
allow more than 2000 lb. strain on a No. 0 Brown and 
Sharpe (0.325 in. in diameter) hard-drawn copper wire 
at the lowest temperature to which it will be ex- 
posed. With this limit the strain to be put on the 
wire when erected can be easily ascertained from 
Tables. For fixing the minimum sag to be allowed in the 
average span of 120 ft. to 140 ft., the curves given in 
Fig. 1 are useful. A rough but safe rule in this country, 
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where rarely more than 20 deg. Fahr. of frost is to be 
expected, is a sag of 0.75 per cent. of the span at an 
average temperature of from 60 deg. to 65 deg. The 
trolley wire should be of absolutely even quality, and 
supplied in lengths of slightly over half-a-mile. The 
joints should be silver-brazed in the ccpper ingot before 
it is rolled. The diameter of the wire should not be 
allowed to vary more than 0.0004 in. The breaking strain 


per square inch. In span-wire construction it is neces- 
sary to determine both the height of the eye-bolts from 
which the span-wire is suspended, and also the sag. In 
Table 7 are given data of galvanised steel span-wires. 
Poles.— a the amount of sag allowed for the span- 
wires depends the strain which the side poles must stand. 
Round curves these strains are often great, and tubular 
les composed of ordinary Bow wedged together by 
iners are useless. In Table VIII. are given certain data 
of standard poles specially designed for this work, and 
Fig. 2 shows one of the poles. All poles must be of 
such strength that when in position they will stand 
without permanent set the greatest side strains to which 
they may be subjected. Terminal poles and _pull-off 
poles on curves should be the strongest. Ordinary side 
poles must stand a direct strain of at least 500 lb. 
without deflecting more than 4in. to 6 in. Their strength 
must be sufficient to carry, besides the trolley wire itself, 
the additional weight when the wires are covered with 
iceand snow. The poles are always subject to vibration 
communicated from the trolley wire. It is of the ut- 
most importance that joints should be well constructed ; 
which renders it necessary that the several lengths of 
the pole should be sweated together as shown in Figs. 3 
and 4. The joint is made by heating the outside pipe 
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and then 

t : 4 . After 

a if a piece is cut from the joint between A 
’ 


to a welding heat, slipping it over the inner pipe, 
passing the two together through special rolle 


and B, the two pipes will be found solidly welded together, 
TaBLE VII.—G@alvanised Steel Span- Wires. 
Thickness of wire { Wire gauge No.) 15 | 1 | 11 | 10 


in.| 0.070 | 0.110 | 0.120 | 0.135 
7 ae ee a a 


Number of strands .. oe «6 fp te 
Total approximate diameter __ in. i a eee 


} 
Weight per 100 ft. run oe ae) | 36 
Tensile strength absolute .. » 1600 3360 4640 | 5720 


Total : : | Free from 
Length and Outside Diameter of | Total | stabs 
—_ Three Component Pipes. | Weight. | —— 
$65 | $6 Sale 4 sin. fk ine leet a 
29 | 16hby10| 8 by 3 | 7} by7 | 1503 | 4500 
yer] Ses ied | ie | 
‘ (oy ” Zw é a 
S11, 8) 847 fea &) Be 3400 
2b 6/16 55 SS} oe 4,78 (ESS br eae 3200 
-* W508) She T EG Oe) eh ee 
Ser Wi eS 8 ote hte 769 | 2000 
Ce eee oe ee pee SR: shane 991 | 2000 
80 /17,, 7| Sy 6 | 7%, 6 | 998 | 1800 
mje. Cos  F | As 689 1200 
2997"; 16 ,, 6 9 » § 73 vs 4 613 1000 
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the joining line A B having entirely disappeared. This 








gineers, 


of the wire should be. at the rate of 56,000 Ib., or 25 tons 





is known as the “SS 8” joint, the abbreviation meaning 
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solid, swaged, and sweated. The tubes used in making 
poles are all lap-welded, and the larger sizes are also 
riveted along the seam with countersunk rivets. The 
lengths of pipe are so put together that the seams of each 
consecutive length are 120 deg. apart, Fig. 5, when the 
voles are made in three lengths, as is generally the case. 
if joints are not so made, the pole, instead of bending 
uniformly as shown in Fig. 6, after a short time gives at 
the joints, as shown in Fig. 7. Poles constructed with 
“‘S SS” joints can be accurately calculated to stand any 
determined strain without exceeding a fixed temporary 
and permanent deflection. This is not possible with 
other joints, which always give trouble sooner or later. 

For the standard poles used at Bristol and Dublin five 
sizes are required, all 31 ft. long, and set in the ground to 
a depth of 6 ft. No. 1 has to stand a lateral strain of 
350 lb. applied at top, with maximum temporary deflec- 
tion of 6 in.; anda strain of 700 lb. with maximum per- 
manent deflection of $ in. For the four others the corre- 
sponding limits are : 


Lb. Lb. 
No. 1 350 with 6 in., and 700 with 4 in. 
» 2 500 ,, » 1000 ,, 
» oO 700 ,, » 1200 
oe 1000 ,, , 1700. .,, 
5 2000 ,, ;, 2600 ,, 


9 


The poles are required to be as nearly round as possible. 
A difference of 4 in. between maximum and minimum 
diameter is all that is allowed. In order that they may 
all be as nearly uniform as possible, ;'; in. more or less 
than the prescribed dimensions is all that is allowed. 
The greatest distance out of the true that is allowed at 
the top of the pole is} in. Ten per cent. of each lot of 
poles are ceeds should three poles fail to come up to 
the requirements, the right is reserved to reject the 
entire lot. The poles are dropped three times, butt fore- 
most, from a height of 6 ft. upon some solid substance ; 
after which they must show no signs of telescoping or 
loosening in the joints. 

Insulators.—Insulators must be mechanically strong, 
and the insulation protected by a metallic covering from 
external injury. Special insulators have been designed 
for every variety of service, samples of which are exhi- 
bited. © For ordinary tramway service the wire is usually 
soldered into the gun-metal ears of the insulators ; but 
the heavy ‘figure 8” wire, used for light railways and 
high-speed lines, is supported by mechanical clips. Occa- 
sionally an extra heavy round wire is used, which is then 
milled out by a portable tool at the points of support, in 
order to afford a proper grip for the mechanical ears, as 
shown in Fig. 8. 

Rolling Stock. —This can be sub-divided into car bodies, 
trucks, motors, and their accessories. The bodies possess 
no special features, except that all framing must be extra 
strong. : 

Trucks. —The supply of suitable trucks for both motor 
and trailer cars is of the utmost importance. The intro- 
duction of electric traction has revolutionised the con- 
struction of running gear. In former days, when horses 
and mules were the only motive power for street cars, it 
was considered quite sufficient to support the car body 
upon a single set of springs carried by the boxes, a simple 
bar being often the only connection between the two sets 
of wheels. The adoption of the electric power and of cars 
equipped with single or double motors added immensely 
to the weight carried by the axles, and rendered it neces- 
sary to adopt efficient methods for cushioning and_ sus- 
pending the motors over the axles, while maintaining a 
rigid connection between motor and axle. At first the 
motors were rigidly attached to the bottom of the floor 
of the car body. This construction did not prove a 
success, for both car floor and motor deteriorated rapidly, 
and access to the motors was also difficult. ; 

Experience demonstrated that the only effective plan 
was to attach the motors to an independent truck-frame, 
and to have all the mechanism of the car entirely inde- 
pendent of the car body. For this purpose an indepen- 


dent truck was introduced, consisting of pedestals secured | 


by centre bars; upon the pedestals the motors were sus- 
pended by cross-bars connecting the side frames of the 
truck together. While these trucks supported the motors 
independently of the car body, they did not properly 
support the car body itself, which had increased in length 
and width. The increased length and width of the elec- 
tric car, together with the increased Fae at which it 
ran, rendered a stronger and longer truck necessary. At 
first the old street-car pedestals were fastened to a sepa- 
rate pair of sills. The axle-boxes still played up and 
down in these pedestals to the full extent of the motion 
of the car body. This device proved insufficient. The 
next step in advance was to secure the pedestals carrying 
the axle-boxes to side frames, which carried the springs 
supporting the car body. This construction, however, 
allowed excessive swaying of the car body, owing to the 
fact of the connection between the wheels and the body 
not being sufficiently rigid. Moreover, no provision had 
been made for easily removing the wheels, which required 
the truck to be practically taken to pieces. The brakes 
were hung to the upper chord of the truck, the effect of 
which was that, when the ye were pone the 
brake shoes dropped lower on the wheels, changing the 
distance between the shoe and the wheels. 

The introduction of mechanical motors, occupying so 
little room that a capacity of 50 or 60 horse-power can 
readily be placed in the space allowed by the truck, has 
led to a large increase in the weight of the car body, and 
a consequent lengthening of the wheel-base. The modern 
electric car bodies carried on four wheels are seldom 
shorter than 18 ft. over the end panels, and sometimes 
reach 22 ft. in length, exclusive of the platforms, while 
the whole length of the car over the platforms is from 
30 ft. to 32 ft. This increase of nearly 25 per cent. in the 





length, and more than 25 per cent. in the weight of the 
ies has been accompanied by an increase of only about 
20 per cent. in the wheel-base of the trucks. As a result, 
a long and rigid spring-base is an absolute necessity for 
a modern electric truck. Without this, the whole stress 
of carrying both the deadweight of the car and 
latforms, and the fluctuating weight of the load, would 
all on the car sills and y, and the motion of the 
car would continually wrench and strain its framing. 
In the conditions met with in street service, the 
wheel-base cannot be lengthened much over 7 ft. or 
74 ft.; and on this account a long spring-base must 
serve the purpose of an increased wheel-base for the long 
cars now employed. To obtain easy riding it is necessary 
that all the springs should be sufficiently light to obviate 
vertical motion in the car body ; comneaneniig these light 
springs, in order to prevent excessive motion of the ends 
of the car, must be carried out just as far apart as it 
would be necessary to carry the wheels if the old horse- 
car arrangement were adopted for the modern long car 
bodies. 

To secure the necessary rigidity of the long side-frames, 
and at the same time keep their weights within reason- 
able limits, different plans have been adopted. In earlier 
designs it was attempted to overcome the difficulty by 
casting the pedestal and overhang in one piece, and 
lengthening the joint between these castings and the bars, 
connecting them as shown in Fig. 9, which represents one 
of the early forms of the extended spring-base. Another 
method consisted in trussing the overhang with straining- 
rods running over the tops of the pedestals, Fig. 10, and 
provided with turn-buckles for taking up the strain as the 
overhang worked down ; but turn-buckles slack off, and 
the bolted joints wear loose, and a continual wear and 
rattle was the result. Some makers constructed the side- 
frames of the truck in one piece, by bolting heavy centre 
bars to the pedestals. Others again forged the side-frames 
of the truck, and welded the whole together into one 
piece. But these designs have not proved sufficiently 
strong to support properly the permanent pressure upon 
the ends of the overhang, when the overhang is carried 
out to the length of the modern car body. 

The demand for this special class of work brought out a 
host of devices, of which 10 years’ experience has sif 
the useful from the useless ; and it may be fairly stated 
that the chief principles involved in the design of a 
thoroughly good motor truck, fulfilling all or most of the 
conditions imposed by electric traction, have now been 
fully recognised, with the result that the electric motor 
truck has been matured to a standard form. Truck 
building has become an independent business in America, 
although many car works still make some form of truck 
for themselves. Rigid frames had been employed in 
trucks for cars driven 2 gas, steam, compressed air, or 
cable grip ; but in all these the conditions are entirely 
different from those in motor cars. This experience was 
dearly bought by some of the earlier electric tramways, 
as was testified by many ascrap-heap composed of trucks 
which, after running but a few miles, had to be discarded. 

The quality of the motor trucks may mean the success 
or failure of an electric tramway ; and to secure a good 
truck is quite as indispensable as to use a well-con- 
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structed and efficient motor. A motor truck comprises 
many parts, the most important of which are the side- 
frames, springs, wheels, axles, boxes, ‘bearings, motor 
bearings and suspension, sand-boxes, brakes, and safety 
appliances. The following are the essential conditions 
which must be fulfilled by a truck in order that it may be 
suitable for electri¢ traction : 

1. The truck must be as light as possible, consistently 
with rigidity and strength. 

2. It must be thoroughly braced, so as to keep it stiff 
and square without having to depend in any way on 
the car body. The strains on a motor car in rounding 
curves, and when passing a change of gradient, are 
extremely severe: much more so than with horse-cars, 
where the horses pull the car round on curves, and go 
slower at a change of gradient. 

3. The journal-boxes must be self-lubricating, must re- 
quire but little attention, and must be dust-proof. 

4. The brake action must be simple, effective, and 
easily adjustable: and the brake-shoes must admit of 
being replaced at a moment’s notice, and must be mounted 
in such a way as not to be influenced by the vertical 
motion of the car. 

5. The truck must be constructed in such a manner as 
to render access easy to all parts ; and to admit of motors, 
wheels and axles, journal boxes, brake gear, and other 
parts, being easily removed, without having to dismember 
the truck. Cross-strains on bolts should be avoided as 
much as possible. 

6. The car body must be attached to the truck in such 
4 gaia as to be readily removed on loosening a few 

ts. 

7. Springs must be arranged so as to render the run. 





ning of the car as smooth when empty as when fully 


ed, and to prevent the aT ag and rolling motion 
to which street cars are so liable on sharp curves and 
rough roads. This isa highly important point, not only 
for the comfort of the ngers, but ibe to prevent 
rapid deterioration of the car wiring and car ies ; 
deterioration of the wiring is likely to cause grave results 
to the motors by producing short circuits. 

8. An appropriate choice of wheels is most important. 

There are three different kinds of trucks: the rigid 
four-wheel, the radial six-wheel, and the four-wheel bogie 
for eight-wheel cars. Of these three, however, only the 
first and third are generally used, the radial truck not 
having given the satisfactory results which were expected. 

Four-Wheel Truck.—In the rigid four-wheel truck, 
where the wheel-base is naturally restricted, it is of the 
greatest importance to have an arrangement whereby the 
car body is supported as far outside the wheel-base as pos- 
sible ; and to diminish as much as may be, by the judicious 
use of springs, the destructive effect of jolting, both 
upon the car body and upon the motor equipment. The 
best modern truck, which hos been employed on all the 
latest and best-equipped British and Colonial tramways, 
is the ‘‘Peckham,” of which models are exhibited. It 
has been adopted by Bristol, Dublin, Guernsey, Clontarf, 
Coventry, Isle of Man, North Staffordshire, Dover, 
Leeds, Birmingham, Brisbane, Sydney, and other places; 
and in all cases has given the utmost satisfaction. The 
support selected as the model for a truck frame is the 
standard cantilever bridge truss, which experience in 
bridge —, has shown to be the strongest form of 
construction. This truss principle has been closely fol- 
lowed in the construction of the Peckham truck; and 
while various modifications in details have been made to 
adapt trucks to the various conditions occurring in street- 
tramway practice, the characteristic bridge form of truss 
has been strictly adhered to in all of them. The canti- 
lever truck has now come to be regarded as the standard 
for the best work in the United States, inasmuch as 15,000 
are now in use in that country. 

As the length of the car body grows greater, the ditti- 
culty increases of supporting it properly at the ends, 
without increasing the height of the car platform above 
the ground. The resistance offered by any truss to bend- 
ing varies directly as the cube of its depth. If, there- 
fore, the car te A were raised high enough above the 
street level, it would be an easy matter to support the sills 
of any car effectually so that it should be impossible for 
them to droop at the ends under heavy loads. It is an 
entirely different thing, however, so to support them, when 
the height from the rail to the lower ct of the sill is 
limited, as it must be in street'tramways. Beyond 27 in., 
or at most 30 in., every inch that the car platform is raised 
above the level of the street makes it so much the more 
difficult for ingress and egress. This is, therefore, prac- 
tically the limit in height to which the car body used for 
city service can be raised. This problem has been solved 
by the use of extension-rods, in a way never before 
applied in street tramways. A second bridge truss is con- 
structed by employing the extension-rod as a lower 
member and the car sill as an upper member ; and this 
truss is supported flexibly pe the main trunk truss. The 
truss extension-rods, instead of terminating as heretofore 
at the extremity of the truck frame, are carried below and 
around its lower member, and are stayed to the car sill by 
bolts passing through the truck pedestals and end springs. 
The angle of the truss extension-rods has not been 
changed in any way to secure a longer support; but as 
they are dropped bodily lower, they give a wider base of 
support to the car body than would otherwise be possible. 
By this method it has been found practicable to carry 
upon single trucks, with a wheel-base of only 7 ft., cars 
as long as 35 ft. 

Other important improvements include the flexible 
gear, which is so constructed that it allows the canti- 
lever extension truss to be built in sections: so that the 
portion under the journal boxes can be removed when 
necessary for taking out the wheels and axles, but when 
in place it makes a continuous truss. This gear also 
allows of introducing in its upper portion coil springs, 
for supporting the truck frames flexibly upon the journal 

xes, thereby relieving the truck frames as well as the 
car body from the rigid metal contact with the rail, and 
also relieving the rail from the hammer-blow which would 
— a rigid connection between the rail and the car 

y- 
(To be continued.) 








CoaL IN THE MIDLANDS.—It appears from an official re- 
turn that the extraction of coal in Nottinghamshire in 1896 
was 6,623,529 tons, or 58,670 tons more than in 1895; the 
value of the extraction of 1896 was 1,904,265/., giving an 
average of 5s. 9d. per ton. The extraction of coal in 
Derbyshire in 1896 was 11,774,639 tons, showing an in- 
crease of 478,853 tons, as compared with 1895; the value 
of the extraction of 1896 was 3,238,026/., or 5s 6d. per 
ton. The extraction of coal in Leicestershire in 1896 was 
1,516,629 tons, showing an increase of 49,337 tons, as com- 
pared with 1895; the value of the extraction of 1896 was 
436,031/., or 5s. 9d. per ton. It will be seen that the 
aggregate coal output of the three counties in 1896 was 
19,147,797 tons, of an aggregate value of 5,578,322/. Coal- 
mining in the Midlands is thus by no means an insigni- 
cant affair, and it is probable that the returns for 1897 
will exhibit a substantial progress, two or three important 
new collieries having been opened in Nottinghamshire, at 
any rate, during the past 12 months. The indirect effect 
of the working of coal in Nottinghamshire, Derbyshire, 
and Leicestershire has already been very great, as it has 
converted Derby, Nottingham, Leicester, Loughborough, 
Hinckley, &c., into more or less important manufac- 
turing centres. 
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‘‘ENGINEERING”’ ILLUSTRATED PATENT 
RECORD. 


CompILEeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883 - 1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentione?, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O, 
Branch, 25, Southampton Buildings, Chancery-lane, 
the uniform price of Sd. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 

4824, F. H. Daniels, Worcester, Mass., U.S.A. Rail 
Bonds for Electric Railways. (7 Figs.) February 23, 
1897.—1 and 2 are the adjacent ends of two tails, 3 and 4 the fish- 
plates by which the rail ends are joined together, and 5 and 6 
bolts for securing the fishplates to the rails. The improved rail 
bond consists of the two ends 7 and the intermediate flexible body 
portion or connector 8, which is preferably made of copper wire 
rope or strands of a wire twisted together. The rail bond 
is preferably made by first making the end, having the cylindrical 
portion 7! to extend through a hole in the rail web and the head 
711 curved in cross-section, and provided with a cylindrical hole 9, 
which in this instance extends therethrough to receive the end of 
the cylindrical wire rope 8. The hole 9 need not extend through 
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the head 711, but may be closed at its outer end. After the end of 
the wire rope 8 is inserted in the opening or the cylindrical hole 
9 in the end 7, then the head 71! and the end of the rope 8 in 
a heated state are subject to great pressure, and at the same 
time a punch makes a hole in the top of the end 7, and is forced 
into the wire rope 8, to divide the strands thereof, and spread 
them. The head of the end of the rail bond and the end of the 
wire rope are compressed and flattened and welded together to 
make them substantially integral and form an absolute union, 
without any opening between the end of the wire rope 8 and the 
end7. Afterward a hole 10, preferably with a double taper, is 
drilled through the end to receive a drift pin (not shown) to 
secure the endin the rail. (Accepted November 24, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6132. W. Climie, Lennoxtown, ——, and A. 
Watson, Jun., Bellshill, ark, Gas Producers. 
(4 Figs.] March 9, 1e97.—The improved gas producer is composed 
of an inner casing A, and an outer casing B of iron or steel plates 
built in cylindrical form, the sp»ce within the inner shell A being 
adapted to contain the fuel to be gasified, and that between the 
casings being filled with water to a point above the upper end of 
the inner shell. At the lower end a firegrate of improved con- 
struction is formed by a water jacket composed of horizontal 
plates C, D suitably stayed and connected together by short 
tubes E passing through the water jacket. The outer and inner 
casings are further connected together by a central tube Al, 
which admits of the passage of the water from the bottom to the 
top of the water space, thereby increasing the circulation of the 
water necessary for the generation of steam whilst serving as a 
stay between the bottom and the top of the fuel container A. 
The tubes E serve to admit air to maintain combustion of the 
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coal, and also provide for the discharge of ash and prevent the 
formation of clinker on the bottom CG. This object is further 
attained by the action of a series of pokers El passing upwards 
within the tubes, their lower ends being secured to a horizontal 
plate E°, The plate E2 is divided centrally, each portion being 
connected by two short rods E* to beam levers E4 secured upon a 
shaft E5 beneath the firegrate, said shaft receiving its motion from 
any source of power, an communicating a vertical movement to 
each portion of the horizontal plate E2in turn, in order to cause 
the pokers El to break up or prevent the formation of clinker. 
Underneath the tubes E, or, as shown, beneath separate tubes F, 
are fitted a series of jet nozzles G protruding from a steam casing 
to which steam is supplied from the steam space of the double 
casing forming the inclosing walls of the producer chamber. 
Steam is blown as required through the jet nozzles G, and directed 
through the tubes F in the bottom or firegrate of the producer. 


(Accepted November 24, 1897.) 


ee AND OTHER TOOLS, SHAFTING, &c. 
’ . - JO rfurt, 
Punching Holes in Bars re 


ery for 


rmany. Machin 
or Girders. [5 Figs.) July 24, 


1897.—1 and 2 are plates connected together by means of stay 
bolts 3 and resting on the wheels 4 ; in the centre of said plates 
is a T-shaped opening for the passage of the girders, the plates 
receiving in this opening between them the matrices 5 and 6 
which are mounted on sliding carriages. The top of each of 
these matrices is bevelled at its free end (through such bevelled 
part being formed a hole for the passage of the punch 7) to corre- 
spond with the inclination of the inner surface of the girder 
flanges, so that the girder will not tip during the punching opera- 
tion. The matrices are adjustably fixed by means of screw studs 8 
on their sliding carriages 10. The screw studs 8 also serve to 
guide the stop plates 18 which are provided with longitudinal 
slots, and are situated on the outer parts of the matrices. The 
said plates have the office of guiding the girder to be punched. 
The carriages 10 mounted between the plates 1 and 2, are provided 
for the purpose of better guidance and for preventing lateral 
movement, with downwardly directed shoulders 20, and also with 
longitudinal slots 22. Through these longitudinal slots extend 
cross-pieces 26 which bear at their lower part with their shoulders 






























against the plates 1 and 2 or their angle bars, and are fastened be- 
tween the plates 1 and 2 by means of cross-bolts. These cross- 
pieces receive at their upper ends the screw studs which serve for 
the attachment of the carriages 10. In order to further insure 
the carriages against longitudinal movement, there are arranged 
laterally between these and the plates 1 and 2, distance-pieces 
which are placed flat or on edge, according as the right-hand or 
the left-hand flange of a girder is to be punched. Thus, for 
example, in Fig. 1, where the right-hand flange of an I-girder is to 
be punched, the left-hand distance-piece: 30 is placed on edge, 
whilst the right-hand piece 31 is placed flat. The raising of the 
punch 7 after the punching operation, and after the return of the 
eccentric lever 40 into the position of rest, is effected by means of 
a two-armed lever which is pivoted at 41 between the plates 1 
and 2; said lever being pivoted to a downwardly leading angle- 
piece 44. This angle-piece 44 engages with its free end in an 
opening in the support 46 and raises the latter when the hand 
lever is depressed, the arrangement being such that strippers 48, 
Fig. 3, prevent the punched girder from rising up as well. 
(Accepted November 17, 1897.) 


18,915. F. Manz, Pforzheim, Germany. Automatic 
Machines for Grindin, (5 Figs.) August 16, 1897.— 
This invention has for its object to provide means for auto- 
matically grinding large quantities of balls, which, after the grind- 
ing is effected, are conveyed (also automatically) to a sorting ap- 
paratus so constructed that balls of too large a diameter are re- 
turned to the grinding machine in order to be again ground. Ina 
frame is arranged afunnel-shaped trough B, which may be turned 
by means of the bevel wheels. The inner conical surface of this 
funnel is provided with steps E in the form ofa screw. In the 
frame is arranged an adjustable vertical shaft bearing for the 
shaft G, the upper end of which is journalled in a bearing H. To 
this shaft G is fastened a grindstone J having a conical outer sur- 
face so as to fit into the funnel-shaped trough B. By means of 
the adjusting screw K the grindstone J may be lifted and lowered, 
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so that its outer conical surface may be accordingly removed from 
or brought near to the screw-shaped steps E. The upper brim of 
the hopper is furnished with an annular channel L, Which is con- 
nected with the steps E by means of several channels M. The 
funnel-shaped trough B and the grindstone J are turned in oppo- 
site directions, so that the balls brought to the screw steps E are 
ground whilst they are successively running down the threads E. 
The ground balls N fall into the neck and roll through a channel 
into the trough P. An elevator lifts these balls to the sorting 


sesses a nut U through which the shaft G passes, and which is 
aera by spokes V with the funnel B. (Accepted November 
17, 1897. 


1485. J. F. Webb, London, J. E. Lilley. Weald- 
stone, and J. Chapman, » Middlesex. Stone 
Crushers. [5 Figs.) January 1897.—The improved machine 
comprises a single and light framework A which is shown as con- 
sisting of steel plates which are attached to and supported by a 
bedplate B. At the upper parts of these plates, castings are 
attached to form the bearings C, in which is supported the shaft 
D, carrying flywheels E, E, and driving pulley F. Within the 
frame A are arranged a pair of crushing jaws G, G!, similar in 
general form to those already in use. On the portion of the shaft 
D between the frames A, is preferably arranged one portion d, 
which is concentric to the axis thereof, and two portions dl, d1, 
which are eccentric thereto or vice versé. The jaw G, which is 
the stationary jaw, is provided at its upper end with a hole which 
engages loosely about the concentric portion d of the shaft D. 
The movable or oscillating jaw G1 is pivotally connected to one 
end of connecting-rods H, and the other ends of the said connect- 
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ing-rods H are pivotally connected to the eccentric portions d!, dl 
of the shaft D, The lower end of the movable or oscillating jaw 
G1 is pivoted by the pin K to the bedplate B, while the lower end 
of the stationary jaw G rests through the medium of a wedge L 
against the pin M also held in the bedplate B. The object of the 
wedge L is to allow the adjustment of the jaws one to the other, 
the amount of such adjustment being regulated by the screwed 
shank N attached to the wedge, which passes through a bracket 
arranged upon the back of the jaw G, and is held in position by 
nuts zn, nv engaging the bracket. This adjustment may also be 
effected by engaging the lower endsof both jaws G, Gl on the 
= M and K ng teagan and by making the portions of one or 

oth pins, which bear upon the jaws, eccentric to the portion or 
portions of the pins that are carried by the frame, so that by 
turning either or both the pivot pins in their bearings, the jaws 
can be advanced toward or receded from one another. (Accepted 
November 24, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


26,841. J. I. Thornycroft, Chiswick, Middlesex. 
Water-Tube Steam Boilers, [12 Figs.) November 20, 
1896.—In water-tube boilers of the kind in which the gases rise 
from the fire and pass directly amongst the steam generating 
tubes it occasionally happens that owing to inequalities in the 
thickness of the bed of fuel over different parts of the firegrate, 
the combustion there is unequal, and that consequently at or 
near the base of the funnel or uptake very active combustion is 
liable to occur with great loss of heat that should be utilised in 
the generation of steam in the tubes. Now this invention is in- 
tended to obviate or mitigate this serious disadvantage in boilers 
of the kind referred to; for which purpose the furnace is so 
constructed and arranged that the gases from the fuel placed 


on the various parts of the firegrate are compelled to all pass 
through an opening or openings, or passage or passages of com- 
paratively limited cross-sectional area in suchwise that the said 












gases become more or less intimately mixed and averaged in 
combustible quality before coming into contact with the tubes 
or the main portions of the tubes in which circulates the water 
to be heated and converted into steam. Such aconstruction may 
be carried out in various forms. According to the construc- 
tion shown in the figures, there are interposed between the fire- 
grate 1 and water tubes 2 above it, partitions 3, 4 of suitable re- 
fractory material such as firebrick. These partitions, of which 
there may conveniently be two, as shown, are so arranged that a 
space 5 is provided between their adjacent ends, which space 
constitutes the opening or passage of comparatively limited cross- 
sectional area through which all the gases from the fuel on the 
grate have to pass on their way to the tubes to be heated. There 
may be more than two partitions, so arranged as to form two 
or more openings or passages of a, limited cross- 
sectional area for the gases. (Accepted December 1, 1897.) 








apparatus R. The latter consists, as shown in Fig. 2, of a gutter 
having in its bottom a slit. This slit is of such breadth, that balls | 
of the required diameter are permitted to fall into a trough 2. | 
Those balls, however, having still too large a diameter roll over | 
this slit against the channel L andareagain ground. In order to 





maintain the funnel B in acentral position to the shaft G, it pos- 


22,623. W. aay! 7 Warschaw, Russia. Apparatus 
for Separating Steam from Water and Preventing 
riming in Steam Generators. [2 Figs.) October 2, 1897. 
—In the cylindrically-formed case or receptacle the twe plate- 
shaped discs b and ¢ are accommodated. The disc b consists of a 
conical part b! to which the arched bow applies. To the bow is 
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fastened the central waste-pipe d, which extends downwards in 
thedisc c. The disc b is, by means of the lever piece e, suspended 
in the.case or receptacle. The steam entrance into the case or 
receptacle is effected through the funnel-shaped opening g in the 
covering a. Below the disc bis the disc cy this consisting of the 
— cl corresponding to portion b! and bow corresponding to 

w on b, and ofa waste-pipe A. By means of the four waste-pipes ?, 
which extend downwards from the partitions k of the case or 
te nag the disc ¢ is held in its position. In the partition k is 
another funnel-shaped opening / besides the opening g. On the 
ground or base of the case or receptacle a rests the cylinder portion 
m in which the pipe or tube h extends to the ground. On the 
latter enclosed is fastened the waste-pipe n, the length of which is 
such that a certain portion extends into the water in the boiler. 
To the portion m is attached the steam conducting pipes or tubes 
Pp, represented with a flange r. The water-conducting pipe or 
tube 7 carries a cap 8 at its lower end, which, by the sinking of 





29623 
the water-level, guards against all escape, so that the steam can 
enter into the pipe or tube. The mode of operation of the whole 
apparatus is as follows : Through the inlet or opening g the steam 
enters the apparatus, and striking against the arched bows 0? of 
the disc b, is here whirled upwards and drawn in the direction 
indicated by the arrow over the conical portion b! away down- 
wards. The particles of water hereupon become separated, and 
flow off through the central pipe downwards. The steam itself 
is forced downwards partly through the tube dand partly through 
the funnel-shaped opening /, and comes in contact with the bows 
«2 of the discs c, is here whirled upwards, and travels in the 
direction of the arrows over the conical portions e! downwards, 
whilst the extractor water flows downwards through the tube h. 
The water from the tube d, in passing a narrow transverse 
cutting, flows over into the tube / in order to enter into the water 
in the boiler through the pipe n. The steam, which is now 
comparatively free from water, passes off through the tube p. 
(Accepted November 17, 1°97.) 

2638. J. Smith, Middlesbrough, Yorks. Metallic 
Packing for Piston-Rods. [1 fig.) February 1, 1897.— 
At the inner end of the stuffing-box, and fitting and thrusting 


against it, isa brass collar or ring @ in two equal pieces, having | 


six pins or studs J secured on its face at equal distances. At a short 
distance from the foregoing collar or ring ais another brass collar 
or ring ¢, exactly like the foregoing collar or ring a in every way. 
These two brass collars or rings a andc are kept apart by six 
compression springs d, the ends of which are slipped over the pins 
or studs) on the collars or rings a and c. In contact with the 
collar or ring cis a brass ring ¢, in two equal pieces, of a wedge- 
shaped section. In contact with this brass ring e, and fitting 
outside of it, is another brass ring /, also of a wedge-shaped sec- 





tion, and in two equal pieces. This ring f has circular recesses g 
in it, at equal distances on its outer circumference. In the cir- 
cular recesses g are fitted compression springs h. The inner sides 
of the two brass rings ¢ and f are recessed, so as to admit two 
white metal rings i and j, each in three equal pieces, which con- 
stitute the metal packing. In contact with the ring / is a brass 
ring k, in equal parts, of a wedge-shaped section ; fitting outside 
of the ring & is another ring /, in equal parts, and also of a wedge- 
shaped section. Next to the aforesaid rings k and / is a collar or 
ring m, exactly similar to the rings or collars a@ and ¢, except 
that it has no pins or studs on its face, The spigot of the gland 
presses against the ring or collar m. (Accepted November 24, 
1897.) 

10,780. W. Elliott and W. Garrood, Beccles, Suffolk. 
Steam Boilers. (4 Figs.) April 30, 1897.—This invention 
relates to steam boilers of the vertical type, its object being the 
construction of a boiler so that it may easily be placed in position 
where there is very little space, such as the hold of a fishing 
vessel, and at the same time may be most efficient as regards 
combustion of fuel, circulation of water, and generation of steam. 
An internally-contained combustion chamber or space for the 
heated gases is employed which materially increases the heating 
surface of the boiler. As the whole arrangement is self-con- 
tained, without smoke-boxes or t)\e usual uptakes, lagging can be 
very easily and eficiently applied ; consequently very little heat is 
radiated into the boiler-room, which, therefore, is cooler than 
under ordinary circumstances. A is the shell of the boiler; B is 
the firebox, which may be of the ordinary construction, having, in 
the example illustrated, one cross-tube C inclined at an angle of 
about 45 deg. Above the crown of the firebox B, and separated 
from it by a water space D, is the combustion chamber E or 
space for heated gases constituted by an internal drum, and con- 
necting the top and bottom tube-plates of the combustion cham- 
ber are a number of short, vertical water-tubes F, between which 
the hot gases circulate. Across the water space D, and serving 
partly to support the combustion chamber E, is a tube or passage 
G connecting the firebox B with the interior of the nonveinn 
chamber E. Into the top of the combustion chamber is fitted the 
smoke-tube or flue H, which passes through the steam space and 
thence out at the top of the shell. The heated gases pass from the 
firebox through the passage G into the combustion chamber E, 
in which they pass among the water-tubes F, giving up their heat 
to the water. From thence they pass through the flue H, giving 
up still more of their heat in their passage through it. It is pre- 

. 


| ferred to arrange the tube G and the flue H at opposite sides of 
the combustion chamber, thus causing the gases to pass through 


Fig.2. 








the water-tubes F as much as possible. (Accepted November 17, 
1897.) 


TEXTILE MACHINERY. 


25,795. T. Coulthard, T. Coulthard, Junr., and J, 
H. Toulmin, Preston, Lancs. Spindle Apparatus 
of Ring Spinning and Doublin whines. [8 Fiss.] 
November 16, 1896.—This invention relates to “‘ self-contained ” 
spindle apparatus of the Rabbeth type, and has for its object: 
firstly, an improved arrangement of parts whereby the bolster and 
footstep bearings mounted within a tube (answering also as an oil 
chamber) may be readily withdrawn from and replaced within the 
bolster-stock without necessitating the removal of the spindle ; 
and, secondly, an improved construction of the holding-down 
hook usually employed in such apparatus for preventing the 
spindle from being lifted up out of position during the operation 
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of doffing. a is the bolster-stock or pillar, and ) a screw-threaded 
plug which closes the bottom of the stock a. c is the combined 
upper and lower bolster bearing, which fits easily within the re- 
movable tube d. Its lower end may either rest upon the bottom 
of the tube d, or it may be suspended (as shown) by means of 
notches and catches arranged at its upper end. e is the bolster 
flange or collar having the circumferential recess or groove f 
which receives the lower horizontal part of the improved holding- 
down hook, the upper catch g of which stands over the spindle 
whirl or wharve h in the usual way. A projecting part g) provides 
means for tilting up the holder from the front of the apparatus, 
and so moving the catch g backwards out of the way of the 


Accepted November 24, 1897.) 
Pp 


VEHICLES. 


26,825. W. H. Sewell, Coleraine, Ireland. Wheel 
res of Vehicles, Locomotives, &c. [7 Figs.) No- 
vember 26, 1896.—According to this invention the tyre or wheel 
rim is formed with an intermittent series of spherical, spheroidal, 
or eyeloidal points. These points may be either moulded into or 
on the rim or separately attached thereto. In the latter case the 
wheel rim is provided with grooves, nests, or pockets in which 
these points are placed and held in position by confinement at 
points of greatest diameter, or by any other suitable means. The 








Fig.3. 





| composition of these points may be metal, wood, vulcanite, india- 


| rubber, or any other suitable material or metal or combination of | 


material or metal. In applying these improvements toa horse 
or road vehicle as shown in Fig. 1, the sections A, which may be 
| either spherical, aang cycloidal, or hemispherical, and com- 
| posed of solid rubber, or other noiseless or cushioning material, 
| are placed in cups D which are screwed or otherwise fixed to the 
rim B of the wheel C, as shown. The sections A may be held or 
retained in position by means of friction or by any of the methods 
shown. In place of the cups as described for the reception of 


wharve /: when the spindle s has to be lifted out of its bolster. | 


the sections A, the rim B of the wheel may be made of U- 

shaped tubular form with openings E in which the sections A are 

placed as shown in Fig. 4. Since the revolution of the wheel is 
| made upon a series of arcs or points placed apart, the advantages 
of freedom from skid or slip and t ease of movement are ob- 
tained. The wheel resting on points requires much less power 
to move or start, and when moved the balance is always in the 
line of motion. (Accepted November 24, 1897.) 


MISCELLANEOUS. 

30,087, C. H. Berry and F. R. Putz, Manchester. 
Valves. [1 Fig.] December 31, 1896.—The object of this in- 
vention is to construct and arrange valves in such a manner that 
in the event of a leakage occurring at the seat of the valve when 
in use, the leak may be stopped without putting the valve out 
of use. The imprayements consist in constructing and arranging 
in the valve an auxiliary seating and an auxiliary valve, the latter 
of which is preferably adjustable with reference to the main 
valve. The main and the auxiliary valves are made co-axial so 
that they may be simultaneously or separately operated by the 
rotation of asingle handwheel or handle. In the figure, A shows 
the main valve spindle which is made hollow or in the form of a 
sleeve within which the auxiliary valve spindle B is contained, 
and within which it is longitudinally adjustable. The means for 
this adjustment may consist in a screwed upper part of the spindle 
engaged in a nut formed in the upper part of the hollow spindle 
A. After the auxiliary spindle has been adjusted it may be fixed 
by means of the lock-nut C. A! isthe main valve, which may be 
of any suitable construction, and which, when the valve is closed, 














is upon its seating as shown by the drawing. The auxiliary valve 
| Bl may also be of any suitable construction and normally does 
| not come upon its seating when the valve is closed, as shown. 
| In this condition both the valves may be raised and lowered by 
| the same act, that is to say, by rotating the handwheel D which 
is fixed upon the main valve spindle. In the event of a leakage 
occurring, the lock-nut C is loosened and the auxiliary valve 
spindle B is turned, for instance, by means of a key or spanner 
fitting upon its square end E, until the valve B! comes closely 
upon its seating F, thus stopping the leak. It is then re-locked by 
| the nut in this position. The arrangement may also be such that 
| both of the valves are normally on their seatings when the valve 
| isclosed, but it is preferable that the auxiliary valve should always 
| be kept as a reserve when not in actual use temporarily to pre- 
vent a leakage. The main valve spindle may be provided with a 
stuffing-box and gland on the tubular part I which has an internal 
screw thread in which a correspondingly screwed part of the 
| main spindle works. The cap G may be screwed into a tubular 
| part of the casing H. (Accepted November 24, 1897.) 


| 1125. 8S. C. Davidson, Belfast. Apparatus for 
| Withering or Limping Tea Leaf in the ufacture 
| of Black Tea. (6 Figs.) January 15, 1897.—In the improved 
| apparatus A isa rotating drum mounted on standards B. LC is the 
| air-inlet port at one end and D the air-outlet port at the other 
endof the drum. E is the air-heating apparatus and F the fan. 
| Cl is the inflow air conduit pipe leading from the fan to the air- 
inlet port C. Dlis the return air conduit pipe leading from the 
air-eutlet port D to the air-heating apparatus E. E! is an air 
conduit funnel or tie leading from the air-heating apparatus E 
| tothe fan‘F. G is a valve-box which for the purpose of the pre- 
sent invention is fitted in the return air conduit pipe Dl. H is 
the cut-out valve fitted, according to the present invention, for 
| exhausting a portion of the circulating air from the pipe D!, and 
l is the fresh air inlet valve for admitting an equivalent volume 
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ues 
of fresh air K is a connecting link between H and I whereby 
these two valves open and close equally and simultaneously. L 
isa quadrant by which the amount of opening given to the valves 
Hand I is regulated. The valve-box G is so mounted in and 
forms part of the return pipe D! that the air current from the 
rotating drum A to the heater E and fan F passes through the 
valye-box as indicated by the arrows. The action is as follows - 
Upon the valves H anil being operated the exhaust valve Ii opens 
inwards so that its edge faces the return air current, and thereby 
cuts out of the valve-box a certain quantity of air in accordance 
| with the extent of opening given thereto; fresh air equivalent in 
| volume to the exhaust air thus cut out by the valve H issimul- 
taneously admitted by the inlet valve I, which by means of the 
link K connecting it with the valve H is opened outwards to 4 
corresponding extent. (Accepted December 1, 1897.) 
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FIRE PROTECTION IN EUROPE. 
No. IX. 
By Epwrin O. Sacus, Architect. 
Fire PReEVENTION.—FIRE SURVEY. 

In close connection with the question of build- 
ing regulations, regarding which some reference was 
made in the preceding articles, stands the all-im- 
portant question of fire survey. Both building 
regulation and the fire survey must be classed under 
‘‘fire prevention,” though, of course, the necessary 
measures for both to a very-considerable extent 
overlap with what I have termed ‘“‘ fire combating.” 
Fire survey, for instance, includes the supervision 
of such appliances as sprinklers, hydrants, and 
small gear, with which a building may be equipped, 
in order to facilitate ‘‘ self-help” in-an emergency. 

But, taken as a whole, we must treat measures 
adopted in connection with the fire survey as pre- 
ventative measures, and we must then remember 
that there are several aspects under which the fire 
survey is carried out. There are in a small way the 
measures of fire survey undertaken by the owner or 
occupier of the property effected, which may take 
the form of simply employing a watchman to re- 
gularly go round and see that dangerous practices are 
avoided. Under such practices, I class the throw- 
ing away of oil waste, taking off guards from gas- 
lights, &e. This form of private fire survey can 
be developed until we have elaborate systems of 
watching combined with the regular inspection of 
experts. Such systems, for instance, are success- 
fully practised to a very considerable extent in the 
theatre and warehouse ‘‘risks”’ of the Continent. 

The model for an efticient fire survey organised by 
a property owner is to be found at Krupp’s great 
works at Essen, where the most careful attention is 
paid to matters of detail in order to minimise the 
risk of fire. Then comes the fire survey arranged 
by those who have a direct or indirect interest in 
the safety of the property. In the Metropolis, for 
instance, the surveyors of certain ground-landlords 
inspect from time to time property held on lease ; 
but what I refer to here is primarily the survey 
undertaken by the insurance companies—firstly, in 
order to distribute their risks over different classes 
of property and in different localities; and, 
secondly, in order to minimise the risks by a con- 
stant surveillance. Besides this, we have the fire 
survey practised by the public authority, for 
whilst the Building Act refers to the construction 
and equipment of the building, there are many 
authorities who attach equal, if not greater, im- 
portance to the control of the occupier, who, 
through his carelessness, can so easily make a well- 
built structure the source of considerable danger 
to an entire district. Take, as an instance, the 
excessive storage of chemicals or explosives in a 
warehouse. Take, as another instance, the in- 
discriminate breaking through walls or floors for 
shafting. In such cases where the public autho- 
rities control the fire survey we find regular in- 
spections, either by a special staff of the fire 
brigade, by a special staff of the Building Act 
Department, or by some body specially formed to 
deal with the subject. We also find inspections 
carried out by special commissions on which, say, 
the fire brigade, the Building Act Department, and 
some other public authority are represented. Such 
commissions, as a rule, prevent one-sidedness, for 
there is no doubt that the fire brigade officer and 
the borough surveyor each look at fire risks through 
different spectacles. 

_ Now, I propose deferring my remarks on the 
fire survey, undertaken by the property-owner, until 
I deal with the excellent example of Krupp’s 
works, which I referred to above. To-day I will 
only speak of the fire survey as practised by—or 
rather for—the insurance companies, in order to 
facilitate the distribution and minimising of their 
risks, I say for, the insurance companies, ad- 
visedly, for I am not dealing here with the 
surveys of the insurance surveyor, who works in 
the employ of his company, and only examines their 
individual risks ; nor do I refer to the work of 
fire Insurance associations, or fire office com- 
mittees, who, either directly or through their 
salvage corps, also undertake the control of cer- 
tain classes of property, which they consider 
dangerous. I am speaking solely of a fire survey, 
as, in London, for instance, is undertaken by 
Mr. Charles Goad, C.E., for the insurance com- 
panies and underwriters. A fire survey of this 


description is of the greatest value to the com- 
at large, quite independent of any special 


munity 





value to the insurance offices, who, in early days, 
made attempts at similar surveys on a small scale, 
solely in the interests of their individual offices, 
and on lines similar to those which govern their 
investigations regarding the individual ‘‘ risks” on 
which they wish to give or have given policies. 

Now the fire survey, as carried out by Mr. Goad 
for the insurance companies of the Metropolis, has, 
as I have said, a very considerable value for the com- 
munity at large, though curiously—I might almost 
say ridiculously—none of our public authorities that 
I know of, have as yet availed themselves of his 
work ; certainly not the London County Council or 
its Metropolitan Fire Brigade, though its Building 
Act Department on the one hand, and its district 
surveyors, are primarily affected as far as preven- 
tative measures are concerned, and on the other a 
thorough knowledge of locality is one of the essen- 
tials for the efficient handling of our firemen. I 
believe in most Continental cities, and certainly to 
a very large extent in America, this special form of 
fire survey is made use of by the public authorities, 
and I know at least half-a-dozen fire brigades who 
consider that the results of labour of this descrip- 
tion must not only be utilised by head-quarters, 
but also distributed among their different sections. 

But what is the fire survey as practised by Mr. 
Goad? Expressed in a few words, it comprises 
the preparation of accurate maps of a city from the 
point of view of a fire expert, and these maps have 
to be kept up to date with constant corrections, all 
alterations, more especially those which increase the 
risk of a structure, being notified to those interested. 
Maps of this description have to show everything 
that is essential from the fireman’s point of view, 
as well as that of the insurance companies. They 
must comprise a possibly simple and true statement 
of facts, easily readable. Quite independent of 
anything else, we should also remember that 
the fire survey map or plan always affords us in- 
valuable facilities for study after a fire, and enables 
us to describe our reasons for taking preventative 
measures or advocating the better regulation of 
our risks, 

From an insurance point of view, the prepara- 
tion of maps of this description affords a means of 
knowing that risks held by an individual office or 
underwriter are not overcrowded, and of showing 
at a glance the amount at stake in each locality, 
the character of that locality, and the protection 
supplied. It enables the insurance officer to accu- 
rately gauge the respective values of risks accord- 
ing to construction, exposures, and local hazard ; 
the personal memory of a building or a locality 
being wonderfully aided by a plan ready for con- 
stant reference. 

From the general point of view, the maps afford 
public authorities and those interested an insight 
as to the risks of localities and individual pre- 
mises. They show them at a glance the nature of a 
building and its position in a manner which no 
ordinary map could describe. They show all the 
facts of essential interest for the protection of a 
city from fire, not omitting the classes of occupa- 
tion. Tothe fire brigade the plans afford the only 
means of having a record of the nature of individual 
buildings and risks, their position, surroundings, 
facilities or difficulties. The plans are of equal 
value for fire-fighting as an ordnance map is for 
army manceuvring in the field, if not more so, as 
they point out those special facts which are of such 
particular interest to those who are managing an 
attack. 

Before speaking of the plans of London fires, re- 
produced with this article, and kindly compiled by 
Mr. Goad, from his series of maps of London, I think 
it might be of interest to note that already in 1896 
his work in the British Isles deals with 37 of the prin- 
cipal cities and towns, the plans of which are con- 
tained in 73 volumes. Mr. Goad’s work also, to a very 
considerable extent, covers Canada, in which towns 
and villages having a population of 700 and over, 
have had their buildings recorded in this manner, 
and are described in some 500 further volumes, all 
of which, as in the case of the maps of the British 
Isles, are kept up to date at regular intervals. This 
Canadian work Mr. Goad commenced in 1875; 
whilst his records in this country were started in 
1885. The leading towns of several of our other 
Colonies besides Canada have been surveyed by him 
in a similar manner ; thus, for instance, the Cape 
and the West Indies, &c. We should not, perhaps, 
forget that the idea of these maps was first deve- 
loped to any considerable extent by a Mr. Perris, 
of New York, who prepared maps of New York 





City as far back as 1850.. Mr. Perris’s work is 
being continued to-day by the Sanborn-Perris 
Map Company, the extent of whose labours is 
simply enormous. We must also not forget 
that Hamburg is surveyed in a very credit- 
able manner on very similar lines by Andreas 
Burmester, and that several other Continental 
cities have had surveys prepared on Mr. Goad’s 
principles. But, taken as a whole, the British Isles 
in this matter, at least, are ahead of their Conti- 
nental neighbours as far as systematic map-making 
from the insurance point of view is concerned ; 
though unfortunately we do not make the same 
good use of this excellent form of fire survey as 
our foreign friends do with the less satisfactory 
records at their disposal. This form of fire survey 
has, of course, not yet been developed with us to 
the extent to which it is practised in the United 
States; but there is certainly a great deal more 
interest being taken in the matter than was the 
case 10 years ago, and the Cripplegate Fire will no 
doubt, again, have a certain effect on the work. 
From a historical point of view, it might perhaps 
be mentioned that in 1785, when the Phoenix Fire 
Office was only three years of age, a small plan of 
certain ‘‘ risks” was made on not dissimilar lines, 
and that the Phoenix Fire Office was, again, respon- 
sible for what was termed a water-side survey in 
1857. Glasgow made its first attempt at warehouse 
surveys in 1863. 

As to the maps themselves, their scale varies 
according to the districts. In London a 40-ft. 
scale is generally used for City plans, and the 30-ft. 
plan only for very complicated areas. In the States 
and in Canada the plans show a 50-ft. scale. Key 
plans to every series of maps are necessary, but 
usually only show principal lines drawn to a scale 
of one-tenth of that of the detailed sheets, aithough 
no fixed rule is applicable. In preparing these 
maps or plans, the principal difficulty is to give the 
information in the most concise form, and a system 
of signs has hence naturally arisen, more or less 
adequate, to show the features of each risk. To 
attempt too much in this direction leads to confu- 
sion. Another danger that has to be avoided is to 
mark or indicate anything that might read like an 
opinion. The signs must, however, go to the 
extent of showing the style and lines of roofs, also 
the materials of which they are made, as this 
very often affects the risks, The positions of sky- 
lights, windows, and other openings are absolutely 
essential. The number of floors, the class of con- 
struction, the staircase accommodation, the methods 
of support, position of hydrants and fire-call boxes, 
are all of primary importance. Asa rule, the plans 
are coloured, red being used for brick and stone, 
blue for skylights in lower buildings, and purple 
for skylights on higher roofs; yellow is used 
for wooden buildings and sheds. With regard 
to revisions, triennial re-inspection finds con- 
siderable favour, excepting in the more dangerous 
neighbourhoods, where corrections have to be made 
every two years. In America, I believe, re-inspec- 
tion is made annually. Of course, it should be 
remembered, that surveys of this description are 
made entirely without public authority or any 
official powers, and that the inspections are hence 
subject to the permission of the property owners. 
As a matter of fact, the insurance companies can, 
however, bring pressure upon their clients, for 
should a map show any building marked with 
‘¢ admission refused,” there would be considerable 
difficulty in obtaining a policy on the risk. Remem- 
bering that this form of fire survey is solely due to 
private initiative, it is highly interesting to observe 
to what extent this system has been developed, and 
those who have taken up the matter, like Mr. Goad 
has for the Metropolis, should be congratulated on 
the successful issue of a particularly arduous task. 

It is not my purpose here to present a map of any 
district with all the many valuable marks which 
are recorded under the system of this form of fire 
survey. For the present purpose it will suffice to 
show how these plans can be utilised for indicating 
the extent of a fire, the class of risk involved, and 
the various features of the surroundings. Mr. 
Goad has kindly put at my disposal plans of the 
fires at St. Mary Axe (July, 1893); at Finsbury 
(June, 1894); at. Bermondsey (September, 1894) ; 
at the Minories (November, 1894); at the West 
India Docks (February, 1895); and again at Ber- 
mondsey (May, 1895). Now it will be remembered 
in the first articles of this series several photo- 
graphs of notable London fires were shown, in- 
cluding a series of the first one mentioned here ; 
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i.e., St. Mary Axe on pages 32 and 44 of the pre- 
ceding volume. A copy of the official report on the 
St. Mary Axe fire was also given with the second 
article. Comparison of the plan, Fig. 50, an- 
nexed, with the photographs and the report 
should explain the character of the conflagration 
in question, and I would only call attention to 
the nature of the warehouses affected, which, 


as will be seen from the plan, were of a most | 


|we have adjoining cabinet warehouses, an organ 
builder, a bedstead factory, various small boot fac- 
tories, stick and stationery warehouses, a rope 
store, and an upholsterer, centred by an important 
cabinet factory of considerably dimensions. There 
is an absence of the well-hole on this area, but, on 
the other hand, we have buildings with so-called 
tunnelled floors, with windows on either side, 
which cause a draught directly the glass is broken 


\fare and the small courts, and here, again, 


as at St. Mary Axe, we have innumerable mutual 
'well-holes, &c. The surroundings are, also, again 
of a most dangerous character, with a goods dépét 
‘of the London and North Western Railway close 
by, also a packing-case factory, a printer, and 
similar important risks. I have called attention 
‘to the official report of the St. Mary Axe fire, 
‘given in the second article, and I would here 
|now add reports of these three fires as given in 
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fancy goods warehouses, Chinese, Japanese, and 
bamboo warehouses, cigar stores, &c.; and it will 
then be seen, too, how the block was cut up, firstly, 
by two narrow thoroughfares known as Bevis 
Marks and St. Mary Axe, a narrow court known as 
Bury-court, and a very large number of dangerous 
areas and mutual well-holes. The fire started at 
the corner of St. Mary Axe and Bury-court, and 
crept to the north-east, but, as I said, other de- 
tails will be found in the official report. 

Turning next to the principal fires of 1894, of 
which plans are also presented, we find a consider- 
able similarity in the Finsbury fire of June in 
that year, as the thoroughfares are again narrow. 
There is also an_ intersecting court, and the 
property is held by occupiers dealing in par- 
ticularly dangerous classes of goods. From the 
plan (Fig. 51, above) it will be seen that 


1894 (see Fig. 52, above), occurred in the centre 
of a district occupied by the tanning and leather 
trade, and though two distinct ‘‘risks” were sepa- 
rated by a comparatively broad thoroughfare, it 
will be seen that the fire spread across the latter. 
The dangerous character of this neighbourhood will 
be easily seen from the proximity of various hop 
warehouses, wool warehouses, and other dangerous 
‘*risks,” and if we turn toa plan (Fig. 54, page 37) 
of the second Bermondsey fire (of May, 1895), it 
will be seen how another considerable area was 
devastated adjoining the scene of the fire indi- 
cated on the first plan. The third fire of 1894, of | 
whicl a plan is given in Fig. 53, above, oc-| 
curred in the Minories, a particularly dangerous 
area occupied entirely by warehouses used for 











cork, wool, isinglass, tea, and similar pro 
ducts. Again, we have the narrow thorough- ' 
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the annual publication of the Metropolitan Fire 
Brigade for the year in question. All three are 
interesting reading, and it will be observable that 
the first two occurred at a time when a strong 
wind was reported, and that the Tabernacle-street 
fire was attended by 256 men, which is not far 
short of the number in attendance at the Cripple- 
gate fire of last November. 


The three reports read as follows : 
“* TABERNACLE-STREET, E.C.—JUuNE 21, 1894. 

‘This fire, which broke out shortly after nine o'clock 
in the evening, originated in a building of five floors, 
about 90 ft. by 45 ft., used as a furniture manufactory 
and warehouse, and situated in nearly the centre of a 
large block of similar buildings on the south-east, side of 
Taverunsioatioss, When the brigade arrived this build- 
ing was well alight, and owing to the inflammable nature 
of the stock stored in this and other warehouses adjoin- 
ing, and to the prevalence of a strong wind, the fire 
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premises were slightly dai The force engaged at 
this fire consisted of 256 men, with 15 escapes, one long 
ladder, the water tower ladder, six hose carts, 14 
manuals, 41 steamers, and two vans, or nearly the whole 
available strength of the brigade, the actual appliances at 
work being two hydrants and 41 steamers. ine hours 
were occupied in subduing this conflagration, the cause of 
which could not be ascertained.” 


** MInorRIES, E.—NovVEMBER 10, 1894. 

‘* This fire, the cause of which could not be ascertained, 
occurred at between five and six o’clock in the morning, and 
originated in a tea warehouse of five floors. When the 
firemen arrived these premises, and an unoccupied build- 
ing adjoining, were well alight from top to bottom, and 
owing to a strong wind the fire was spreading rapidly. It 
was a work of considerable difficulty to attack this fire 
from the east or rear side, Church-street being impassable 
at the time the first engine arrived. Steamers had to be 
taken by a circuitous route in the goods dépét of the 
London and North-Western Railway Company, where 
several were got to work from private hydrants, the pro- 
perty of the org a 5 

‘*In the end four buildings were nearly burnt out and 
partly fallen down ; one had the three upper floors, and 
three others the two upper floors burned out and the roof 
off, whilst 15 others were more or less damaged by fire, 
heat, water, and breakage—197 men with four hydrants, 
six private hydrants and 33 steamers were engaged for 
11 hours in the work of extinguishing this fire.” 


** MANNING-STREET, BERMONDSEY. —SEPTEMBER 12, 1894. 
‘This fire occurred shortly before midnight in a build- 
ing of three floors, about 80 ft. by 25 ft., used as a leather 
manufactory, and owing to the construction of the pre- 
mises, the inflammable nature of the stock, and a strong 
wind which was blowing at the time, the flames spread to 
a warehouse on the opposite side of the street, which was 
severcly damaged before the fire could be checked. A 
force of 130 firemen with one hydrant and 18 steamers 
was actively engaged for five hours before the fire was got 
under. The cause of this fire could not be ascertained.” 
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Turning now again to 1895, two plans were pre- 
sented, and one of them relating to the fire at the 
South-West India Docks of February, 1895 (Fig. 
55, page 37), is particularly instructive as describ- 
ing one of the large riverside risks with which 
the London Fire Brigade so often have to contend 
We here have two quay sheds full of general 
merchandise, fronting the dock, and backed by a 
large grain, flour, and general warehouse. Again 
the wind is reported as fairly strong ; and it would 
be well to remember that, as in the case of the 
Queen Victoria-street fire, we here have an instance 
of the efforts of the firemen being handicapped by 
frost. As to the second Bermondsey fire (see Fig. 
54, page 37), to which I have already referred 
above, I need not enter into a further description 
of the area affected, as it was so similar to the area 
which was the scene of a fire a few months pre- 
viously. As the report is valuable, it is, however, 
also given. These two reports read as follow : 

**SourH West InpiA Docks.—FEBRUARY 8, 1895, 

‘This fire was discovered soon after 1 a.m. in No. 2 
quay shed, a block of buildings of two floors, about 
300 ft. by 70 ft., stored with jute and general merchan- 
dise. When the brigade arrived the whole of this block 
was well alight, and the flames, assisted by a strong 
N.N.E. wind, were spreading very rapidly to No. 3 
quay shed, adjoining and communicating, and to the 
upper floors of the large warehouses on the south side, 
which are only separated from the quay shed by a narrow 
carriage-way. Every possible ect we A was made to 
stop the fire in the large warehouses by getting several 
steamers’ branches to work up the staircases, but the 
flames having by this time obtained a strong hold of all 
the upper floors, and the heat and smoke being intense, 
the men had eventually to leave the building, some of 
them being partly overcome by the heat and smoke 
before they could do so. 

‘* The ultimate damage comprised a range of buildings 
of two and four floors, covering an area about 600 ft. by 
300 ft., and quay buildings of two floors, about 550 ft. by 
70 ft., burned out and partly fallen down ; C warehouse, 
a building of four floors, about 250 ft. by 150 ft., in four 
divisions, three divisions nearly burned out and roof off, 
the rest of building damaged by fire, heat, and water; 11 
barges, and the s.s. Germania severely damaged by fire 
and water, two of the barges being sunk. 

“‘Owing to the severity of the weather the greatest dif- 
ticulty was experienced in obtaining water, the hydrants 
on the dock company’s premises being frozen, and the 
dock covered with ice of considerable thickness, which 
had to be broken in order to get the steamers’ suctions in 
the water. There was also very great difficulty in getting 
some of the engines on to the quay, the only way being 
through the sheds, which were full of goods, and not of 
sufficient height to admit the engines without removing 
the funnels and brake handles. ‘The masses of ice in the 
river caused the floats to be very late in arriving at the 
dock entrance. Only one was able to get in the dock, 
which was perhaps fortunate, as it was not possible to 
get it out for a period of three weeks on account of the 
ice. The total force ordered on to this fire was 38 
engines, 4 floats, 3 vans, 2 long ladders, the water tower, 
and 240 men. Two private hydrants, 1 manual, 28 
steamers, and 1 float, with 4 deliveries, were used for nine 
hours in extinguishing the fire. 

‘With the thermometer at zero, and a strong N.N.E. 
wind blowing the water about in spray, which froze as 
it fell, the sufferings of the men were intense. They 
were endured without a murmur, and although the 
effects were felt for some time afterwards by many, 
I am not aware of any case of permanent illness 
resulting from them. The cause of this fire could not 
be ascertained.” 

*“PyEer’s GATEWAY, BERMONDSEY-STREET, S.E.— 

“May 17, 1895. 

** This fire occurred shortly after midnight in a building 
of one and two floors, covering an area of about 200 ft. by 
25 ft., used as a leather manufactory and store. Owing 
to the construction of the buildings, and the inflammable 
nature of the stock, assisted by a strong wind, the fire 
spread with great rapidity to the surrounding premises, 
and it was only by the greatest possible exertions that the 
firemen were enabled after about two hours to check the 
conflagration, which had_ then assumed much larger pro- 
portions, involving buildings of two and_ three floors, 
covering an area of 300 ft. by 200 ft. Nearly all the 
buildings within this area, which were constructed princi- 
pally of wood, were destroyed. The brigade, however, 
was successful in preventing several of the largest and 
most valuable of the adjoinyng buildings from becomin 
involved. A force of 172 firemen attended this fire, wit 
28 steamers and other appliances, and was actively en- 
gaged for about four hours, with one hydrant and 23 
steamers in subduing it, and a smaller force was em- 

loyed for several hours afterwards in cooling the ruins. 
he cause of the fire could not be ascertained.” 


In the next article some further remarks on the 
** fire survey” will follow, with particular reference 
to these fires. 

MESSRS. SCHNEIDER AND CO.’S 
WORKS, CREUSOT.—No. IT. 

THe establishments of Messrs. Schneider and 
Co., including workshops, open courts, railway 
tracks, &c., occupy an area of about 800 acres ; the 








Creusét workshops themselves extend uninter- 
ruptedly for a distance of 2} miles, as is indi- 


cated by the view or our two-page plate. The | 
different services are connected with each other, | 


and to the auxiliary establishments of Mazenay, 
Montchanin, and Bois-Bretoux, by a system of 
railways 190 miles in length, with a rolling stock 
of 30 locomotives and 1500 wagons. The port 
of Bois-Bretoux, situated on the bank of the Canal 
du Centre, is equipped with a very perfect system 
of machinery for the rapid and cheap tranship- 
ment of material. The railway system of the com- 
pany has a service of from 50 to 60 regular trains 
per day, and transports daily a load of 7000 tons for 
a mean distance of 6.3 miles, representing 13 mil- 
lion mile-tons per annum. The various offices, 
workshops, and courts, as well as the port of Mont- 
chanin, are lighted by electricity, and the dynamos 
employed for this purpose, and for the transmis- 
sion of power which is very extensively employed, 
represent a total energy of more than 1800 horse- 
power. The subjoined list gives some idea of the 
importance and varied character of Messrs. 
Schneider and Co.’s works : 

Annual Consumption : 


Coal and coke ; Se ... 615,000 tons 
Cast iron... 5p sie a -« 210,000 ,, 


Annual Production : 


Tron and steel plates ... Se .-. 130,000 ,, 
Armour plates ... a Be ee 6,000 ,, 
Ship construction, bridges and iron- 

work .. 


: as = bs ae 2 ss 
These figures do not include the output of the various 
engineering and artillery works. 


Area occupied by the work ... s 800 acres 
Land occupied by employés, houses, 
gardens, churches, and schools ... 600 ,, 
Farm lands Re a ee .. £500 ,, 
Total _... ee 2 avo 5,000: «,, 


The number of persons of all classes employed by 
Messrs. Schneider and Co. varies from 14,000 to 
15,000. The permanence of this vast personnel 
is one of the very interesting features of this esta- 


blishment, and speaks eloquently for the good rela- | 


tions existing between employers and employed. 
The diagrams, Figs. 9 and 10, page 39, show, on a 
total of 13,000, the number of workmen who have 
been froin one to 30 years, and from 30 to 69 years, 
in the service of the company. One third of the 
personnel has had more than 20 years of continual 
service, one-fourth more than 25 years, and one- 
eighth has a record of more than 30 years. These 
long terms of employment have been without inter- 
ruption, except for military service, and it is not 
rare to find families of two or three generations, 
and numbering six or seven members, or even 
more, among the staff of the company. As a 
natural result, there are many families in the esta- 
blishments of the company who, by steady work, 
have gradually improved their positions and have 
become persons of importance in the Works. 

In view of the serious crisis through which the 
engineering trade of this country has been passing, 
especial interest attaches itself to the relations that 
exist, and have existed for many years, between 
Messrs. Schneider and Co. and the great army of 
workmen in their employ ; and we therefore pro- 
pose to describe the conditions under which a 
gigantic industry can be carried on to the mutual 
satisfaction of employers and employed. Piece- 
work is the general rule at Creusdét ; the workman 
is therefore paid according to his ability, at a mini- 
mum daily wage, to which is added the profit of the 
piecework. Diagram, Fig. 11, shows the advances 
which have heen made in wages from 1837 to 1895. 
In addition to the daily pay, the workman profits 
from various subventions, either in kind or in 
money, which for the most part form an actual 
increase, direct or indirect, in the wages paid. The 


following Table gives the statement of these various 


subventions during the year 1895 to 1896 : 


Churches; schools; municipal taxes ; £ 

music; various societies (clubs, 

natural history, cycling, gymnastics, 

sports, &c.); miscellaneous subscrip- 

tions... vl ats We a .. 13,018 
Contributions to the French National 

Pensions Department ; supplementary 

pensions to insure a minimum benefit 

of 122. to superannuated workmen... 28,713 
Ambulance department of Messrs. 

Schneider and Co.; medical and phar- 

maceutical department and hospital ; 

special assistance to sick and injured 

workmen ... 6s a = a 14,558 
-\llowances to men absent on military 

service ; allowances to fathers of fami- 

lies of over five children less than 15 


| years old; losses arising from letting £ 
ones and gardens below their value ; 
| fuel allowances; coffee allowed to 
workmen during the summer months... _ 30,280 


Total ... ~ its -. * 86,569 
Workmen’s Savings. —Messrs. Schneider and Co. 
| have always received in trust the savings of their 
workmen. The rate of interest given on these 
deposits is 5 per cent up to 40I., 4 per cent. up to 
80l., and 3 per cent. up to 800/. The diagram, 
Fig. 12, shows the increase of economies effected by 
the workmen from 1837 to 1895, and gives also the 
number of depositors, and the amounts of deposits. 

Workmen’s Dwellings. — The company has for 
many years encouraged their workmen to become 
proprietors of their own houses, and has aided this 
object by selling at reduced prices, ground suitable 
for the purpose, and also by making money ad- 
vances. Even in those cases where the entire 
capital is lent for the purchase of the ground, as 
well as for building, the workman becomes at once 
proprietor of the house, instead of being only a 
;tenant with the remote and doubtful prospect of 
gradually becoming the owner of a dwelling built 
by the employer, as in most other industrial centres. 
| Diagram, Fig. 13 shows the development and the 

importance of the advances made to their employés 
by Messrs. Schneider and Co. on account of grounds 
and buildings, and also the monthly repayments 
made by the workmen on this account. In many 
cases workmen and employés have constructed their 
own dwellings without borrowing capital, making 
us? for this purpose of their own savings that had 
| been deposited with the company. No restrictions 
are imposed as to the style and arrangement of the 
houses, so that a special inducement is offered to 
the workmen to construct dwellings arranged to 
| suit their own individual tastes. The general types, 
however, which prevail are those of houses adapted 
|for families, containing from two to five rooms, 
and standing detached in the midst of some garden 
ground. 

There are, of course, many exceptions to this 
rule ; for example, Messrs. Schneider and Co. have, 
| from time to time, erected dwellings which are let 
to workman tenants ; there are 1334 of these build- 
ings, most of them having a garden ground of from 
800 to 1000 square yards, a poultry yard, pig-styes, 
&c. The type universally adopted for these houses 
is semi-detached with a walled garden. Such dwel- 
lings are naturally in much request, and are let as a 
special privilege to the higher class of workmen, 
depending upon the length and importance of their 
service, the extent of their families, and so forth. 
|The rent charged for these houses varies from 1s. 
|to 7s. per month, but it often happens that even 
|this nominal rate is reduced, and the houses are 
| let gratuitously to superannuated workmen, or to 
| widows with families. All repairs are made, and 
good sanitary conditions maintained, at the cost of 
the company ; for this purpose a special staff of in- 
spectors and workmen is constantly engaged to 
keep all buildings in good condition. In addition 
to the gardens attached to the houses, and which 
cover an area of 60 acres, there are 2363 additional 
gardens, having a total area of more than 200 acres. 

Pensions.—It is the custom of the company every 
three months to pay to the National Pension Fund 
of France, such an amount of voluntary subscrip- 
tion as shall assure for the future to their work- 
men, the advantage of a retiring pension propor- 
tional to the duration of service and to the amount 

earned. Every employé or workman of French 
‘nationality 23 years of age employed by the com- 
/pany, and having three years of steady service, 1s 
‘taken into consideration in making up these volun- 
| tary subscriptions, and participates in the privilege 
_without any deduction being made in his wages. 
| When this admirable system was inaugurated, the 
| contributions were calculated on the basis of 3 per 
cent. on the salary paid, 2 per cent. of which was 

settled on the husband and 1 per cent. on the wife. 
/On several occasions, in order to increase the 
amount of retiring pensions, Messrs. Schneider and 

Co. have doubled and then trebled the amount of 

this percentage ; this special increase has been 
| made no less than 12 times during the last 20 years. 
| At the present time the percentage of the subven- 
tion is actually 3 per cent. for the husband and 2 
| per cent. for the wife; but if the husband is more 














| than 60 years of age the proportion is raised to 6 
per cent. for himself and 4 per cent. for the wife. 
These payments are made with the object of an 
ultimate annuity which ceases totally on the death 
of the pensioner ; but on the demand of the pen- 
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sioner and subject to the approval of the company, 
the capital to be accumulated may be reserved. In 
this latter case the annuity is less, but the accumu- 
lated capital is paid over to the heirs of the pen- 
sioner on his decease, whatever be his age. In- 
dividual accounts are opened for the employé or 
workman and his wife from the date of the first 
payment being made, and the investment becomes 
an absolute and definite personal property, so that 
the workman or the employé on leaving the service 
of the company, or on being dismissed, still retains 
for himself, and for his wife, pension rights the 
amount of which is in proportion to the subscrip- 
tions that have been made on his behalf by Messrs. 
Schneider and Co. In order to enjoy the pension 
he must be of the age prescribed by the laws and 
regulations of the National Pensions Department 
(Caisse Nationale des Retraites). 

In consequence of various reductions of the rate 
of interest imposed by the French Government on 
the securities in which the pension funds are de- 
posited, the revenues arising from the subscriptions 
are now considerably smaller than they were at the 
time this benefit system was established. In order 
to make good this seriousloss to the superannuated 
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workman, Messrs. Schneider and Co. decided that 
from January 1, 1893, they would insure a mini- 
mum pension of 12]. a year to every workman 
who had been 30 years in their employ. The wife’s 
pension derived from the sums invested on her 
account as above described, is in addition to this 
minimum allowance. No workman’s pension can 
be hypothecated or seized for debt. 

Charitable Funds.—In such an establishment as 
that of Creusét where the industrials form quite a 
large town, dependent wholly upon the special in- 
dustries carried on by the company, sickness must 
be more or less prevalent, and accidents of frequent 
occurrence. To provide against these inevitable 
conditions, Messrs. Schneider and Co. have made 
important and very successful organisations. Large 
subsidies are paid by them to the Local Charity 
Boards in the various districts where their works 
are situated, while at Creusdt itself there is a 
special aid organisation. The district boards 


distribute, in the name of Messrs. Schneider and 
Co., monthly payinents to old workmen who are in 
Want, and who cannot profit by the supplementary 
pension of 12/. a year, because they have not com- 


| pleted their 30 years’ service ; the number of these ‘establishment is controlled by the Sisters of St. 














is, however, very small. These charitable sub- 


sidies benefit all the suffering poor of the surround- | 


ing districts, but they are especially intended to 
assist the widows and orphans left by the workmen 
of Messrs. Schneider and Co, 

Schools.—The administration of the French law 
of March 28, 1882, dealing with compulsory 
primary education, has had the result of greatly 
reducing the importance of the schools supported 
by the company at Creusét, and in the various 
districts where their supplementary works are 
situated. Until 1882 the company had entirely 
supported all the primary schools at Creusét. At 
that date the boys’ schools comprised a special group 
for superior primary teaching, and four other 
groups—central, western, southern, and eastern— 
for primary elementary teaching. These four 
groups have been of necessity abandoned, but the 
special group has been preserved and converted 
into a free school. Admission to this school is by 
way of competitive examinations, which take place 
every year, and to which all the pupils from the 
other schools in Creusét can be admitted. 

In 1891 a primary elementary school was estab- 
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lished at Creusét by the company ; two chaplains 
are specially attached to the special and the ele- 
mentary group. Messrs. Schneider and Co. also 
support free schools for girls, and kindergartens at 
Creusdt ; these are managed by the Sisters of St. 
Joseph de Cluny, assisted by lay teachers. Similar 
schools-and kindergartens are maintained by the 
company in their various supplementary works. 
The schools altogether comprise 28 classes for boys, 
34 classes for girls, and 10 kindergartens ; more than 
100 teachers are employed in this work. On page 
48 are several illustrations of these schools. 

Home for Old Men and Women.—A home for the 
aged poor was founded by Madame Veuve Eygéne 
Schneider and by Mr. and Madame H. Schneider. 
It was opened on January 4, 1887, and the build- 
ings, which cost 14,000/., were contributed by 
Messrs. Schneider as their part of this admirable 
work. The establishment can accommodate 70 old 
people of both sexes, selected, in the first place, 
from the helpless workmen of the company, their 
wives and widows ; in the second place, from among 
the other poor of Creusét; and, thirdly, from 
among the poor of the canton of Creusdt. The 


| Joseph de Cluny. 

Medical and Pharmaceutical Service.—Messrs. 
‘Schneider and Co. maintain, aii sir own cost and 
| without any charge upon the wages of their em- 
| ployés, a very complete medical and pharmaceutical 
|service. This service is for the special benefit of : 

1. The whole of the active staff. 

2. Workmen specially pensioned by reason of 
accident. 

3. Widows pensioned on account of the death of 
their husbands, caused by accident during work. 

4. The wives of employés and workmen. 

5. Children under the age of 15. 

6. Eldest daughters, not married, at the head of 
families. 

7. Widowed mothers keeping house for un- 
married sons. 

The privilege of medical and pharmaceutical 
attendance is usually accorded to the father and 
mother of the employé, or workman, provided that 
he takes charge of his parents in his house. 

Sick workmen who have been three months and 
upwards in service, and who are not able to work 
‘for three days or more, receive a daily allowance 
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for a maximum period of six months; workmen 
injured in service receive a similar allowance from 
the day of the accident until they are able to re- 
sume work, or until the amount of the pension 
granted for this purpose is exhausted ; the daily 
allowance varies from 1 to 2 francs. 


The Creusdt Hospital. — This establishment, 
opened on September 15, 1894, was founded by 

me. Veuve Eugéne Schneider and Mr. and Mme. 
Henri Schneider. The company assisted in this 
work by an important subsidy towards the construc- 
tion of the building and by the gift of the land on 
which it stands, as well as of the grounds surround- 
ing it, which occupy more than 150 acres. The 
original funds of the hospital have been increased 
by subsequent donations. The establishment was 
built to replace an infirmary and hospital, which 
was inadequate for the requirements of the district, 
and which had been maintained entirely at the ex- 
pense of the company. The new hospital contains 
127 beds, but it is arranged so as to receive double 
that number in case of necessity ; the cost has been 
66,0001. It insures medical and pharmaceutical 





attention to the employés and workmen, and to 
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ELECTRIC GENERATORS; HYSTERESIS TESTING APPARATUS. 
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their families, and the usual hospital service in 
case of injury or sickness to the following: 

1. To the personnel of Messrs. Schneider and 
Co. 

2. To the inhabitants of the town and canton of 
Creusot. 

3. To the troops in garrison at Creusdt. 

4. To strangers living temporarily at Creusét. 

The service of the hospital is in the hands of the 
Sisters of Notre Dame des Sept Douleurs, the 
mother house of which is the Hospital of St. 
Jacques, at Besancon. 

Nursing Sisters.—Since April 1, 1897, Messrs. 
Schneider and Co. have made arrangements with 
the Community of Franciscan Sisters from Mont- 
faucon-du-Velay to organise a house service of 
nursing sick or injured persons. This service 
comprises : 

1. Visiting and nursing sick and injured persons 
by day and by night. 

2. Absolute execution of doctors’ orders and the 
proper administration of medicine. 





(For Description, see opposite Page.) 
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3. Taking necessary steps to insure medical at-| This service is for the gratuitous benefit of 
tendance and distributing the medicines prescribed. | Messrs. Schneider and Co.’s, employés, workinen, 
4. Taking care of the children and the houses of|and their families, of the inhabitants of the town 
sick or injured persons, whether the latter are|and canton of Creusét, and of foreigners in tem- 
tended in their own homes or nursed in the hos-| porary residence. 
pital. There is little room for wonder why workmen 
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THE COLLIN’S COKE OVEN. 


(For Description, see Page 42.) 
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remain from generation to generation in a service 


which does so much for their comfort and benefit. 
The establishment is, indeed, almost patriarchal in 
its habits and customs, and workmen who, from 
love of change, seek employment elsewhere, usually 
return to Creusét under the influence of irresistible 
nostalgia. It does not matter that the hours of 
work are long, and the wages paid are light ; the 
workman is contented, and seeks no better than to 


pass an active life and a comfortable old age in | 


honourable service. Needless to say that Creusdt 





is wholly free from the curse of trades unionism | 


and from all the evils that follow in its train. 








ELECTRIC GENERATORS. 
By Mr. H. F. Parsuaut, M. Inst. C.E., 
AND Mr. H. M. Hogart, S.B. 
(Continued from page 3.) 
DeTERMINATION OF HysTERESIS Loss. 

THE step-by-step method of determining the 
hysteresis loss, by carrying a sample through a com- 
plete cycle, has been used for some years past, and 
is employed toa great extent at the present time. 
Such a test is made with a ring-shaped sample, and 
Consists in varying by steps the magnetomotive 
force of the primary coil, and noting by the de- 
flection of a ballistic galvanometer the correspond- 
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ing changes in the flux. From the results a com- 
plete cyclic curve, such as that shown in Fig. 3, 


may be plotted. If this curve is plotted with 
ordinates equal to B (CGS lines per square 
centimetre), and with abscissse equal to 
H, (* al un 
10/ 

its area divided by 4 7 (conveniently determined 
by means of a planimeter), will be equal to the 
hysteresis loss in one complete cycle, expressed 
in ergs per cubic centimetre ;* but in subsequent 
calculations of commercial apparatus it is more con- 
venient to have the results in terms of the watts 
per pound of material per cycle per second. The 
relation between the two expressions may be de- 
rived as follows : 

Conversion of Units.—Ergs per cubic centimetre 
per cycle 

_ Area complete cyclic curve 
yy 47 

Watts per cubic centimetre at one cycle 

second 





Area 
4m x sv! 
Watts per cubic inch at one cycle per second 
_ Area x 16.4 
4m x 107 
* Fleming, ‘‘ Alternate Current Transformer.” Second 
Edition, page 62. 
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Watts per pound at one cycle per second 
Area x 16.4 


“4m x 107 x 282 
(One cubic inch of sheet iron weighing .282 lb.) 
.*. Watts per pound at one cycle per second = .0000058 
x ergs per cubic centimetre per cycle. 





Hysteresis Losses In ALTERNATING AND 
RoratinGc FIexps. 


Hysteresis loss in iron may be produced in two 
ways, one when the magnetising force acting upon 
the iron, and consequently the magnetisation passes 
through a zero value in changing from positive to 
negative, and the other when the magnetising 
force, and consequently the magnetisation, remains 
constant in value, but varies in direction. The 
former condition holds in the core of a transformer, 
and the latter in certain other types of apparatus. 
The resultant hysteresis loss in the two cases can- 
not be assumed to be necessarily the same. Bailey 
has found* that the rotating field produces for low 
inductions a hysteresis loss greater than that of 
the alternating field, but that at an induction of 
about 100 kilolines per syuare inch, the hysteresis loss 
reaches a sharply defined maximum, and rapidly di- 
minishes on further magnetisation, until, at an induc- 
tion of about 130 kilolines per square inch, it becomes 
very small with every indication of disappearing 
altogether. This result has been verified by other 
experimenters, and it is quite in accord with the 
molecular theory of magnetism, from which, in fact, 
it was predicted. In the case of the alternating 
field, when the magnetisation is pressed beyond a 
certain limit, the hysteresis loss becomes, and re- 
mains, constant in value, but does not decrease as 
in the case of the rotating magnetisation. Hence, 
as far as hysteresis loss is concerned, it might some- 
times be advantageous to work with as high an in- 
duction in certain types of electro-dynamic appa- 
ratus as possible, if it can be pressed above that 
point where the hysteresis loss commences to de- 
crease ; but in the case of transformers little advan- 
tage would be derived from high density on the 
score of hysteresis loss, as the density, except at 
very low cycles, cannot be economically carried up 
to that value at which the hysteresis loss is said to 
become constant. 


MetHops or Measurine Hysteresis Loss 
Wirnout tHE BaLuistic GALVANOMETER. 

To avoid the great labour and expenditure of 
time involved in hysteresis tests by the step-by- 
step method with the ballistic galvanometer, there 
have been many attempts made to arrive at the 
result in a more direct manner. The only type of 
apparatus that seems to have attained commercial 
success, measures the energy employed either in 
rotating the test-piece in a magnetic field, or in 
rotating the magnetic field in which the test-piece 
is placed. 

The Holden hysteresis testert is the earliest of 
these instruments, and appears to be the most 
satisfactory. It measures the loss in sheet-iron 
rings when placed between the poles of a rotating 
magnet, and enables the loss to be thoroughly 
analysed. The sheet-iron rings are just such as 
would be used in the ordinary ballistic galvano- 
meter test (Fig. 4, page 40). 

The rings are held concentric with a vertical 
pivotted shaft around which revolves co-axially an 
electro-magnet which magnetises the rings. The 
sample rings are built up into a cylindrical pile 
about 4 in. high. Surrounding, but not touching, 
the sample to be tested, is a coil of insulated wire, 
the terminals of which lead to a commutator re- 
volving with the magnet. The alternating electro- 
motive force of the coil is thus rectified and mea- 
sured by a Weston voltmeter. Knowing the cross- 
section of the sample, the number of turns in the 
coil, the angular velocity of the magnet, and the 
constants of the voltmeter, the induction corre- 
sponding to a certain defection of the voltmeter 
can be calculated in an obvious manner. (See 
a future article for electromotive force calculation). 

The force tending to rotate the rings is opposed 
by means of a helical spring surrounding the shaft 
and attached to it at one end. The other end is 





* See paper on “* The Hysteresis of Iron in a Rotating 
Magnetic Field,” read before the Royal Society, June 4, 
1896. See also an article in the Electrician of October 2, 
1896, on ‘* Magnetic Hysteresis in a Rotating Field,” by 
R. Beattie and R. C. Clinker. Also Electrician, August 
31, 1894, F. G. Bailey. 

+ “Some Work on Magnetic Hysteresis,” Electrical 
World, June 15, 1895. 





fixed to a torsion head, with a pointer moving over 
ascale. The loss per cycle is proportional to the 
deflection required to bring the rings to their zero 
position, and is readily calculated from the con- 
stant of the spring. 

By varying the angular velocity of the magnet a 
few observations give data by which the effect of 
eddy currents may be allowed for, and the residual 
hysteresis loss determined ; or, by running at a 
low speed, the eddy current loss becomes so small 
as to be practically negligible, and readings taken 
under these conditions are, for all commercial pur- 
poses, the only ones necessary. A test sample with 
wire coil is shown in Fig. 4, whilst the complete 
apparatus may be seen in Fig. 5, page 40. 

A modification (Fig. 6) of this instrument does 
away with the adjustment of the magnetising current 
and the separate determination of the induetion for 
different tests. In this case the electro-magnet is 
modified into two of much greater length and of a 
cross-section of about one-third that of the sample 
lot of rings. The air gap is made as small as prac- 
ticable, so that there is very little leakage. A very 
high magneto-motive force is applied to the 
electro-magnets, so that the flux in them changes 
only very slightly with considerable corresponding 
variation in the current, thereby eliminating the 
necessity of knowing the exact value of the current. 
With any such variation from the average as is 
likely to occur in the rings on account of varying 
permeability, the total flux through them will be 
nearly constant with the magnetisation furnished 
in this manner. The sample rotates in opposition 
to a spiral spring, and the angle of rotation is pro- 
portional to the hysteresis loss. In general a cor- 
rection has to be applied for volume and cross-sec- 
tion, as the rings do not, owing to variations in the 
thickness of the sheets, make piles of the same 
height. The magnets are rotated slowly by giving 
them an impulse by hand, and the reading is made 
when a steady deflection is obtained. Fig. 6 repre- 
sents the modified instrument. 

Ewing Hysteresis Tester.—In Professor Ewing's 
apparatus* the test sample is made up of about seven 
pieces of sheet iron Zin. wide and 3 in. long. These 
are rotated between the poles of a permanent 
magnet mounted on knife-edges. The magnet 
carries a pointer which moves over a scale. Two 
standards of known hysteresis properties are used 
for reference. The deflections corresponding to 
these samples are plotted asa function of their hys- 
teresis losses, and a line joining the two points thus 
found is referred to in the subsequent tests, this 
line showing the relation existing between deflec- 
tions and hysteresis loss. The deflections are prac- 
tically the same, with a great variation in the thick- 
ness of the pile of test-pieces, so that no correction 
has to be made for such variation. It has, among 
other advantages, that of using easily prepared 
samples. The apparatus is shown in Fig. 7. 


PROPERTIES OF MATERIALS. 

The magnetic properties of iron and steel depend 
upon the physical structure ; as a primarily indica- 
tion of which, and asa spectic basis for the descrip- 
tion of the material, chemical analysis forms an 
essential part of tests. The physical structure 
and the magnetic properties are affected to a 
greater or less degree according to the chemical 
composition ; by annealing, tempering, continued 
heating, and mechanical strains by tension 
or compression. The rate of cooling also in- 
fluences the magnetic properties of the material ; 
the permeability of cast iron, for instance, is 
diminished if the cooling has been too rapid, but it 
may be restored by annealing, the only noticeable 
change being that the size of the flakes of graphite 
is increased. The permeability of high carbon 
steels may also be increased by annealing, and 
diminished by os ey = and that of wrought iron 
or steel is diminished by mechanical strain ; the 
loss of permeability resulting from mechanical 
strain, may, however, be restored by annealing. 

The effect on the magnetic properties of the dif- 
ferent elements entering into the composition of 
iron and steel, varies according to the percentage 
of other elements present. The presence of an 
element which, alone, would be objectionable may 
not be so when a number of others are also present; 
for instance, manganese in ordinary amounts, is not 
objectionable in iron and steel, as the influence it 
exerts is of the same nature as that of carbon, but 
greatly less in degree. Some elements modify the 
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* Electrician, April 26, 1895. 





influence of others, while some, although themselves 
objectionable, act as an antidote for more harmful 
impurities, as for instance, in cast-iron silicon tends 
to off-set the injurious influence of sulphur. The 
relative amounts and the sum of the various elements 
vary slightly, according to the slight variations in 
the process of manufacture. On account of the 
more or less unequal diffusion of the elements, a 
single analysis may not indicate the average quality, 
and may not, in extreme cases, fairly represent the 
quality of the sample used in the magnetic test. It 
is necessary, therefore, to make a great number of 
tests and analyses before arriving at an approximate 
result as to the effect of any one element. The 
conclusions here set forth as to the effect of various 
elements, when acting with the other elements 
generally present, are the result of studying the 
analyses and magnetic values when the amounts of 
all but one of the principal elements remained 
constant. The results so obtained were compared 
with tests in which the elements that had remained 
constant in the first test, varied in proportion. 

It will be seen that this method is only approxi- 
mate, since variations of the amount of any element 
may modify the interactions between the other ele- 
ments. The statements herein set forth have been 
compared with a great number of tests, and 
have been found correct within the limits between 
which materials can be economically produced in 
practice. 

In general, the purer the iron or steel, the more 
important is the uniformity of the process and treat- 
ment, and the more difficult it is to predict the 
magnetic properties from the chemical analysis. 
It is significant to note that, beginning with the 
most impure cast iron, and passing through the 
several grades of cast iron, steel, and wrought iron, 
the magnetic properties accord principally with the 
amounts of carbon present, and in a lesser degree 
with the proportions of silicon, phosphorus, sulphur, 
manganese, and other less usual ingredients, and 
that an excess of any one, or of the sum of all the 
ingredients, has a noticeable effect on the magnetic 
properties. Carbon, on account of the influence it 
exerts on the melting point, may be regarded as 
the controlling element, as it determines the general 
processes ; hence, also, the percentage of other ele- 
ments present in the purer grades of iron. How- 
ever, its influence may sometimes be secondary to 
that of other impurities ; as, for instance, in sheet 
iron, where a considerable percentage of carbon 
has been found to permit of extremely low initial 
hysteresis loss, and to exert an influence tending to 
maintain the loss at a low value during subjection 
to prolonged heating. 

The properties of iron and steel require separate 
examination as to magnetic permeability and mag- 
netic hysteresis. The permeability is of the greatest 
importance in parts in which there is small change 
in the magnetisation ; hence such parts may be of 
any desired dimension, and may then be either 
cast, rolled, or forged. On account of the elec- 
trical losses by local currents when the mag- 
netism is reversed in solid masses of metals, parts 
subjected to varying magnetic flux have to be finely 
laminated. Thicknesses of between .014 in. and 
.036 in. are generally found most useful for plates, 
which must be of good iron to withstand the rolling 
process. Some impurities affect the hysteresis 
more than the permeability. Hysteresis tends 
towards a minimum, and the permeability towards 
a maximum, as the percentage of elements, other 
than iron, diminishes. 

In the case of comparatively pure iron or steel, 
alloyed with nickel, it is found, however, that the 
permeability is increased beyond that which would 
be inferred from the other elements present. ‘The 
purest iron has been found to have the highest 
permeability, yet the iron in which the hysteresis 
loss has been found smallest, is not remarkable for 
its purity, and there was no known cause why the 
hysteresis was reduced to such a noticeable extent. 
The treatment of the iron both during and subse- 
quent to its manufacture, exerts a great influence 
upon the final result. 


(To be continued.) 








THE COLLIN’S COKE OVEN. : 
In the early days of the iron trade, when profits 
were large and foreign competition insignificant, the 
very large waste involved in the use of the old bees 
hive oven for coking coal, or the still more extrava- 
gant method of coking in heaps, was a matter of 
rhaps, secondary importance. Under modern cons 
itions, however, the margin of profit has been so re- 
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duced, that no firm, however well placed with respect 
to its —— of raw material, can long afford to use old- 
fashioned plant or neglect any of the leakages, possibly 
small individually, but which in the aggregate may, un- 
less carefully looked after, render the commercial suc- 
cess of the undertaking impossible. In some depart- 
ments of industry it would not be extravagant to say 
that a modern works proprietor’s living is made en- 
tirely from that which his predecessors would have 
wasted. Inno industry were these wastes more exces- 
sive than in that of coke-making. Mr. de Soldenhoff has 
estimated that in 1894 twenty-one million tons of coal 
were coked in the United Kingdom, and that with suit- 
able appliances 400,000 tons of sulphate of ammonia and 
900,000 tons of tar could have been recovered from the 
bye-products formed, the aggregate value of which, 
after deduction of working expenses, would have been 
4} millions sterling. In addition to this it has further 
to be noted that in the operation of coking, the gases 
given off are of considerable heating power and are in 
the main wasted, as at most coking plants there is but 
a small field for their useful employment. The principal 
difficulty that has had to be faced and overcome in stop- 
ping the leakage here set forth, has been to combine the 
recovery of the bye-products with the production of 
good coke. There was obviously no advantage in 
saving the bye-products if the arrangements adopted 
to secure this end so interfered with the proper work- 
ing of the oven as to render the coke non-uniform 
in quality or soft and friable. What the ironmaster 
needs is a strong coke, one capable of standing, with- 
out crushing, a high pressure in the blast-furnace, as 
otherwise the loss occasioned there would far out- 
weigh any possible saving effected by the sale of the 
ammonium sulphate recovered from the oven. It 
was on this rock that all the earlier attempts 
to work the profitable field of bye-product salvage 
came to grief; but early failures are the foundations 
on which we erect our final successes, and later years 
have seen the production and adoption of many types 
of oven in which the bye-products are more or less 
completely recovered. Amongst the most recent of 
these is the Collin’s oven, or rather ovens, for there 
are several types varied with the local peculiarities of 
the coal, devised by Mr. F. J. Collin, of Dortmund, 
Germany, and who has now opened an office at 1, Kast 
Parade, Leeds. These ovens, after an extensive trial 
on the Continent, have lately been erected here at the 
Syndale Collieries of Messrs. H. Briggs, Sons, and Co., 
and by the Micklefield Coal and Lime Company, 
and another battery has been at work more than two 
years at the Ackton Hall Colliery in Featherstone, 
near Pontefract. One great advantage of the system 
which we are about to describe lies in the fact that 
the bye-product recovery plant is separate from the 
ovens proper, and can be added at any time without 
necessitating any alterations in them. 

The horizontal type of oven is illustrated on page 
41 by Figs. 1 to6. The front of the group of ovens 
is shown in Fig. 1, whilst Fig. 2 represents a longi- 
tudinal section through the oven proper, and Fig. 4 
a similar section through the flues. In Fig. 3 a cross- 
section showing the arrangement of the flues on the 
side walls of the oven is shown, whilst in Fig. 5 
we have an enlargement of the left-hand portion of 
Fig. 4. and in Fig. 6 a similar enlargement of the 
right-hand flues in Fig. 3. 

In addition to this type of oven, Mr. Collin has 
vertical and inclined ovens, but the horizontal type 
is that giving the highest temperature. This, indeed, 
exceeds the melting point of steel, so that the oven 
will carbonise any form of fuel. The time needed 
for coking is from 20 to 24 hours, and seven charges 
per week can be relied on. The oven, which is 16 in. 
wide, takes a charge of 64 tons of smudge, and yields 
a dense and homogeneous coke. When the bye- 
products are not being recovered, the oven is worked 
in the following manner: The gases given off from 
the coke leave the top of the chamber A through 
the openings B, and enter the top flue C, where they 
are subdivided into several sections communicating 
with each other by the adjacent flue D, passing 
finally through damper E, down the sides of the 
oven through the flues F,, F,, F,, and F,,; the latter 
of which leads to the bottom flueG. Thence they pass 
through the inclined opening H into the chimney, 
or they may, at will, be intercepted and be con- 
veyed for use at steam boilers, or other similar pur- 
poses. In the case where the recovery of bye-products 
is to be accomplished, the slides K must be closed 
so as to stop the communication between the coke 
chamber A and the side flues F. Then the gases 
evolved from the coke ovens are exhausted from the 
ovens by means of suitable exhausters through 
receiving mains, which are shown at the top. 
Thence they pass to the bye-product plant to be 
treated by scrubbers, condensers, and other special 
apparatus for the extraction of tar, ammonia, ben- 
zole, cyanates, &. After these constituents have 
been extracted the gas is returned to the coke 
ovens through the age S, which lead the returning 
gas to the flues F', &. By means of these pipes 
the gas is distributed by inlets specially adapted to 











utilise them in the flues of the side walls of the ovens. 
Together with the means described above for admit- 
ting and consuming the gases in the flues is a special 
arrangement for introducing a quantity of gas into 
the interior of the ovens, whereby a regular heat 
is secured. The gas thus admitted is combined 
with such portions of air as may be desirable for 
sustaining the temperature in the most efficient manner 
for effecting the thorough and rapid carbonisation of 
the coal. thee means the process of coking may 
be sufficiently regulated through the whole length of 
the coke oven, and the thorough carbonisation of the 
coal be thereby secured. 

Besides the advantage of quick coking obtained in 
this way, the arrangement supplies the means of alter- 
nately admitting air into the flues as may be desirable 
according to the quality of the coal to be operated 
upon. These arrangements give the Collin’s oven 
advantages over some other descriptions of coke 
ovens, and insure the production of a sound, good, 
strong homogeneous coke of superior quality. A con- 
siderable benefit will also result from the admission 
of air at suitable parts of the flues, so as to increase 
the heat when necessary. Special gas inlets are 
arranged by means of small pipes placed in a re- 
fractory cover in the side vale and which ter- 
minate about the middle of the flues F! and F’. 
Air with a slight admixture of gas may be admitted 
through the small pipes O or the air-holes X. 
Leaving each end of the side walls at the begin- 
ning of the oven vaults, the air is conveyed to the 
proper points and distributed through small holes on 
the top of the side walls. The effect of this arrange- 
ment is important ; it secures greater uniformity of 
heat and increases the durability of the oven. Another 
advantage resulting from these special means is that 
the tar is not consumed to nearly the same extent as 
in other kinds of ovens, where the side walls are 
superheated. By the means described the working of 
the ovens may be so regulated that high temperatures 
can be secured for the coking 
involving the destruction of the valuable bye-products. 





LAUNCH OF A WARSHIP IN JAPAN. 

WE have from time to time given an account of the 
additions to the Japanese Navy which were built in 
this country, some of which are among the most 
powerful warships afloat, and we have no doubt it will 
interest our readers to know what is being done in 
Japan for the extension of the Navy. The latest 
papers from the Far East bring an account of the launch 
at the Yokoska shipbuilding yard of the cruiser 
Akashi, a sister vessel, we believe, to the Suma, which 
was launched from the same yard about two years ago. 
The Yokoska shipbuilding. yard, which is situated a 
few miles below Yokohama, was under the charge of 
French engineers and shipbuilders for a good many 
years, but now it is entirely managed by Japanese, 
who, after having studied in their own country, ex- 
tended their practical knowledge in some of the largest 
shipbuilding yards in Europe. <A graduate of the Im- 
perial College of Engineering, Tokyo, who was for a 
good many years one of the superintending engineers 
at Yokoska, has just come to this country for the pur- 
pose of acting as inspector of the engines which are 
being built for the Japanese warships, and he will, 
no doubt, at the same time extend his own prac- 
tical experience. 

The Akashi is a steel twin-screw cruiser of 295 ft. 
in length, 41 ft. 74 in. beam, 15 ft. 84 in. draught, 
2800 tons displacement, and 8000 horse-power. It is 
expected that she will attain a speed of 194 knots. 
Her coal bunkers have a capacity for 600 tons, 
and her armament, when completed, will consist of 
six 12-centimetre quick-firing guns, two 15-centimetre 
quick-firers, four machine guns, and two torpedo-tubes; 
the six 12-centimetre in sponsons, three of which are 
constructed on either side of the ship, the two 15-cen- 
timetre guns being mounted behind shields, fore and 
aft. The difficulty of shipbuilding in Japan, espe- 
cially for the Navy, will be understood when it is 
remembered that practically all the steel used in 
construction requires to be imported, and therefore 
that much of the special work which engineers and 
shipbuilders in this country get done at outside 
establishments, requires to be done in the yard at 
Yokoska. Even with the cheap labour of Japan, it is 
evident that the cost of production must be much 
greater than in a well-organised shipbuilding yard in 
this country ; but the Japanese are willing to pay for 
their experience. 

On the occasion of the launch, the picturesque little 
port of Yokoska was en fete throughout the day, and 
the numerous men-of-war in the harbour, en ae 
the newly-arrived battleship Fuji, were gay with 
bunting. H.I.H. Prince Komatsu Yoshihito attended 
as the representative of the Emperor, and he was 
attended by a numerous staff and the chief Japanese 
ministers, several foreign naval and military officers, 
including some of the British Navy, and this gave the 
occasion something of an international character. The 
Akashi was very prettily decorated with garlands of 
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greenery, relieved by bunches of crimson flowers all 
round her bulwarks, while hanging over her bow and 
ram was a large and tastefully designed globe or cage 
containing the flight of pigeons which are released as 
the ship leaves the ways. After the preliminary opera- 
tions the ship started slowly, and glided smoothly and 
gracefully down the ways into the water, the pigeons 
were released, and all the steam whistles and syrens in 
the port vied with each other in a discordance of sound. 
The numerous invited guests were then entertained to 
a cold collation in the drawing lofts, where probably a 
thousand visitors partook of the good things provided, 
and joined in three cheers for the Akashi, and in the 
toast to the health of the Emperor and H.I.H. Prince 
Komatsu, proposed by Admiral Togo. One interesting 
feature in the entertainment was an exhibition of 
models and curiosities made by Workmen and men-of- 
war’s men at Yokoska, in their spare time from various 
odds and ends of materials used in the shipbuilding yard 
and shops, some of which displayed great artistic and 
mechanical ingenuity. Some time ago we gave some 
notes of the progress which the Japanese were making 
in the building of merchant ships, and from the above 
it is evident that they are aubitions to extend their 
operations to warships. There can be little doubt 
that when the iron and steel production of Japan is 
developed the shipbuilding industry will become a 
most important one. 








THE TROPENAS STEEL-MAKING PROCESS. 

WE lately had the opportunity, through the courtesy 
of the Government fs esky of seeing the working 
of a converter for the Tropenas process, which has 
been erected by Messrs. Edgar Allen, and Co., of 
Sheffield, at the Royal Arsenal, Woolwich. This 
system has attracted a great deal of attention of late 
on account of the good results claimed to have been 
obtained with material made by it, and so far as 
our observations have gone, the claims appear to hold 
The object of the invention is to obtain by 
pneumatic means greater heat than is reached by 
the ordinary pneumatic process, and to secure a 
material of greater ductility. The Tropenas con- 
verter, in general form and construction, is similar 
to a Bessemer converter, but the bottom is some- 
what conical in form. The latter feature is adopted 
for the purpose of getting as much surface to the 
bath as possible, without making it shallow, for 
reasons that will be explained later. The air blast, 
in place of being introduced in the molten metal 
in the usual way, is simply made to impinge on 
the surface of the bath, the tuyeres being arranged 
above the line of molten metal. The bottom of 
the vessel is conical, and the special position of 
the tuyeres allows the lower part of the bath to 
remain placid, so far as the influence of the blast is 
concerned,. chemical reaction only causing natural 
ebullition. In this respect the Tropenas process 
differs from other converter systems, great pains 
being taken to keep the molten metal as still as 
possible, and for this end the pressure of blast is 
not allowed to exceed from 2 1b. to 4 1b. per square 
inch. M. Tropenas states that the most impure steel 
manufactured by the pneumatic process is that produced 
from a bath which has received the largest amount of 
churning in its molten state. 

The disposition of the tuyeres is shown by the 
illustrations, which are, of course, diagramatic, Figs. 
1 to 4 on the next page. Fig. 5, on the same page, 
is a general view of three Tropenas converters, taken 
from a photograph. It will be seen there are two 
rows of tuyeres which are quite distinct from each 
other, and are used separately. The principal blast of 
air is introduced to the converter by the bottom row 
of tuyeres. These act on the metal, and are called by 
the inventor ‘‘ tuyeres of reaction.” The direct action 
of the air is therefore on the surface, causing the to’ 
metal only to be directly oxidised. M. Tropenas holds 
that the upper layer acts on the metal immediately 
underneath, causing that to be oxidised, and ‘‘ this 
chemical reaction continues from molecule to molecule 
throughout the bath without any gyrating, churning, 
or stirring of the bath.” 

The gases produced by the reactions of the air from 
the bottom tuyeres upon the molten bath contain some 
hydrogen, from the decomposition of moisture in the air, 
and also a great proportion of carbonic oxide gas. The 
latter is teh wd in part by the carbon in the bath not 
being completely oxidised, and in part by the decom- 
position of carbonic acid gas resulting from the high 
temperature in the converter. These gases, M. Tro- 
penas asserts, are completely lost in all other pneuma- 
tic processes, but with his system they are used by 
being burnt through air being admitted by the upper 
series of tuyeres, as shown. The high temperature 
thus produced above the bath is said to be very bene- 
ficial. The top tuyeres M. Tropenas calls ‘‘ tuyeres of 
combustion.” age the first period of the blow the 
converter is held in the position shown in Fig. 1. No 
flame is visible, and no air is allowed to pass through 
the top tuyeres. It is necessary to have a sufficient 
distance between the orifices of the bottom tuyeres 
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and the level of the metal, to prevent the slag from 
obstructing the tuyeres ; but as soon as flame appears, 
the operator commences to gradually open the valve 
which admits air to the top tuyeres. During the second 
period the converter is moved to the position shown 
in Fig. 3, the bottom tuyeres being in direct contact 
with the slag which contains at the time much oxide 
of iron, and is therefore very fluid, so as to be easily 
penetrated by the air. Some of the slag, however, 
becomes so cooled by the air as to get solidified round 
the orifices of the tuyeres in the form of hollow pro- 
jections. The result is a reduction of the openings 
through which air is admitted, but this is considered 
not to be a drawback. The projecting slag nozzles so 
formed also protect the ends of the tuyeres, which last 
for 30 to 40 ** blows.” 

The arrangements here described are adopted for the 
papers of inlaing greater heat and placidity of the 
ath. The result is that the steel is, as stated, very fluid, 
and the metal is purer than it otherwise would be, as 
the slag is not mixed up with the steel. We are in- 
formed, on independent authority, that the castings 
made in this way are freer from cavities than usual, 
the metal being more quiet and fluid in the moulds. 
Of course, in all casting much depends on the skill of 
the moulder and on the originel design, but allowing 
for this it is said that smaller castings can be made 
from Tropenas steel with ease and fair assurance of 
their success. The process has been used with advan- 
tage in castings, of thin section, such as are used for 
electric motors, &c. Those who have used the process 
state that they get the advantages of both the Bessemer 
and the open-hearth systems, the certainty of product 
obtained with the latter being maintained. In the 
Tropenas converter the action slows down at the end 
because of the disappearance of carbon and silicon. 
It should be stated, however, that some authorities do 
not quite agree with M. Tropenas as to the way in 
which the reactions due to surface blowing are brought 
about. As stated, the inventor holds that the 
chemical action extends downwards from the surface 
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owing to the greater fluidity of the metal. In work 
of this kind control over the nature of the product 
is highly requisite, as the metal must not be too hard, 
or the shells will fracture too easily, neither must 
it be too soft, as the projectiles would then set- 
up on striking. The test of these projectiles is to 
fire them at a target. The pieces into which the shell 
is broken must then not exceed a certain given size. 
It is pointed out, as a proof of the greater fluidity of 
the Tropenas steel, that when it was first used the 
ordinary moulds would not suffice, as the metal ran 
out through the vents and special precautions had to 
be taken to prevent this. 

Successful operations can be carried on with a 
10 cwt. converter if required, and it would seem, 
therefore, that the manufacture of ingot metal can 
be carried on on a small scale without the need for 
heavy and expensive plant; in fact, the process is 
put forward as one especially useful for engineers 
wishing to make their own steel. Large castings can, 
however, be made, because it is possible to keep in the 
ladle with safety the metal from one blow until a 
second batch is completed. With a couple of 2-ton 
converters castings or ingots up to 10 tons weight can 
be made in this manner ; or with a single 2-ton con- 
verter 3 to 4-ton castings can be produced ; whilst 
castings of 7 to 8 tons can easily be made within two 
hours with two converters. It is also claimed as an 
advantage that when not in use this plant is not con- 
suming gas, and that it may be left without attention 
for a considerable time and yet be in good order at any 
period it may be required. 

The Tropenas system was first proved in actual 
practice by Messrs. Edgar Allen and Co., who are 
the proprietors of the British patent rights, and was 
successful from the first blow. Any temper and 
quality of steel can be produced, and the steel is 
always dead melted, being still and quiet in the 
moulds, a fact which naturally adds to the certainty 
of producing sound castings. It may be worked on 
either the acid or basic methods, and it is found 
that castings produced from ordinary hematite iron 
are tougher and stronger than those made by the 
open-hearth or the Bessemer converter ; that is to say, 
castings yielding 28 to 30 tons tensile strength per 
square inch will show greater elongation than Siemens 
or Bessemer castings made from the same materials. 
What are known as ‘‘ engineers’ steel castings,” such 
as are used in locomotives or marine engines, say of 
.25 to .30 per cent. carbon, are easily weldable. We 
have seen a large ring of Tropenas steel of between 
6 ft. and 7 ft. in diameter, and weighing perhaps a 
ton, which had a lug very neatly welded on, The 
practice in producing these castings is to burn out all 
the silicon so as to preserve elongation and welding 


as ge 

r. Howe, the celebrated American metallurgist, 
has declared against surface blowing—which in itself 
is, of course, not a new thing—largely because of 
the loss of iron that it entails. e are informed that 
with the Tropenas process the loss averages 14 per 
cent., which does not greatly exceed the usual figures 
of the ordinary Bessemer process, especially when the 
small scale on which the Tropenas system has been 
worked is remembered ; still the loss is greater than 
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with a Bessemer converter, which is a thing that must 
be set against the advantages claimed. Ifthe Tropenas 
ingots and castings are sounder than ordinary ingots 
and castings, as might be anticipated, this would go 
far to balance the actual loss, putting aside the other 
points advanced in favour of the new system. 

We have received from Messrs. Edgar Allen and 
Co. test specimens of steel made on this system. 
These indicate that the metal is of great ductility. 
We have also been furnished with tracings of cast- 
ings made, which we reproduce in Figs. 6 to 17 on 
page 45. Figs. 6 to 9 represent a casting for a gun 
carriage for Woolwich. A number of these have 
been made by Messrs. Edgar Allen and Co., and none 
have been returned on account of defects. Figs. 10 to 
17 show very intricate locomotive and other castings 
in the manufacture of which the Tropenas process has 
been very successful. 

We have also had submitted to us certificates of 
certain tests of this steel made at the Sheffield testing 
works of Mr. Thomas Nash. A specimen 2 in. long 
between gauge points cut from a steel casting had a 
tensile strength of 31.50 tons per square inch, an elon- 
gation of 34.5 per cent., and a reduction of area of 
54.3 per cent., breaking with a silky fracture. A 
sample 1 square inch in section, bent double when cold 
by hydraulic pressure, showed no signs of fracture. 
Another test piece from a casting, and of the same 
length, had a tensile strength of 32.56 tons per square 
inch, an elongation of 33.5 per cent., and a reduction of 
area of 52.4 per cent., the fracture being reported as 
silky fibrous. These samples were taken from steel 
used for the packing rings, and intermediate plates of 
H.M.S. Andromeda, Other test pieces taken from 
castings used for parts of Belleville boilers gave a ten- 
sile strength from 26 to 30 tons, with elongation from 
27 to 37 per cent. Other tests of which we have 
details give the following results: Wheel centres, 
33.04 tons tensile strength, 30 per cent. elonga- 
tion in 2 in., 52.40 per cent. reduction of area. 
Another sample, 32.32 tons tensility, 35 per cent. 
elongation in 2 in., and 50.8 per cent. reduction of 
area. Crossheads, 31.88 tons, 32.5 per cent. elongation, 
and 52.4 per cent. reduction. Bogie frame centres 
28.24 tons, 35.5 per cent. elongation, and 54.8 per 
cent. reduction. Other tests giving figures ap- 

roximately analogous are given for boiler roof bars, 
ceemreeced packing ring castings for 6-in. —_ 
firing guns for H.M.SS. Cesar, Illustrious, Pelorus, 
and Proserpine; steering gear castings for H.M.SS. 
Phenix and Algerine; steel shaft-tube bush castings 
for H.M.SS. Majestic, Hannibal, Prince George, 
and Victorious; and engine-frame castings for 
H.M.S. Proserpine. Elastic stress tests made with 
Belleville boiler castings gave an elastic stress of 
12.32 tons and a maximum stress of 29.08 tons, the 
ratio being 41.3 per cent., the elongation in 2 in. 
being 35.5 per cent. and the reduction of area 54.8 per 
cent. Other specimens of a like nature were tested 
with somewhat similar results. The tensile strength 
of one sample was 49.64 tons, the elongation in 2 in. 


10 per cent., the reduction in area 8.4 per cent. For 
compression tests four specimens were taken, The 
height was 4 in., and the diameter 4 in. The 


elastic stress was 23.67 tons per square inch ; the 
maximum stress was 217.7 tons per square inch, and 
the height after test .198 in., the total compression 
being .302 in. The specimen was barreled and slightly 
fractured, but there was no appearance of fracture 
when it was compressed to 50 per cent. of its original 
height. 

Another sample of similar size tested under the 
same conditions gave 29 tons per square inch tensile 
strength, 36 per cent. elongation, 54.8 per cent. re- 
duction of area, 14.59 tons elastic stress, and 255 tons 
maximum compression stress. The height after com- 
pression was .140 in., the total compression being 
.360 in. This specimen «fter test was much the same 
in appearance as the one previously referred to, but 
was very slightly fractured. 

The above tests, which are interesting, were all 
made at the Sheffield Testing Works. Professor J. A. 
Ewing, of Cambridge, has also tested Tropenas steel 
for magnetic qualities, and states that the tests he 
has made show that it may be relied on to take up, 
under the action of any assigned magnetising force ex- 
ceeding 30 units, an amount of magnetism which is 
not only absolutely very high, but is capable of being 
stated beforehand within narrow limits of probable 
variation. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a fair amount of 
business transacted last Thursday forenoon, about 20,000 
tons of iron changing hands. The tone was flat, and 
prices were lower, on the publication of the annual sta- 
tistics of the trade, which were ed as somewhat 
disappointing, the market having been going for a larger 
reduction in makers’ stocks. There was a general decline 
of from 4d. to 2d. per ton. In the afternoon the market 
was firm, in sympathy with the Stock Exchange and the 
rumour that a collapse had taken place in the engineers’ 





dispute. Prices practically recovered the whole of the 
forenoon’s loss. The sales amounted to some 15,000 
tons. At the close the settlement prices were : Scotch 
iron, 45s. 44d. per ton ; Cleveland, 40s. 44d. ; Cumberland 
and Middlesbrough hematite iron, respectively, 48s. 44d. 
and 493. 3d. per ton. A fairly good business was done 
in the pig-iron warrant market on Friday forenoon, 
when quite 25,000 tons were dealt in, and the tone was 
very firm. A rise took place which ranged from 1d. to 
2d. per ton. At the afternoon session other 25,000 tons 
changed hands, and on ‘‘bear” selling Scotch gave way 
1d. per ton, other kinds remaining unchanged. The 
settlement prices were 45s. 6d., 40s. 6d., 48s. 6d., and 
49s, 3d. per ton. At the forenoon session of the warrant 
market on Monday some 10,000 tons were dealt in. Prices 
were firm, Scotch and Cleveland advancing respectively 
14d. and 1d. per ton. In the afternoon the market was 
very firm and active, the resolution of the Fairfield en- 
gineers to resume work (after the holidays) and complete 
their notices being regarded as a distinct “bull” point. 
Quite 20,000 tons were dealt in, and prices closed 1d. 
to 2d. higher than at mid-day. The settlement prices 
were 45s. 7}d., 40s. 74d., 48s. 74d., and 49s. 3d. per ton. 
Business was very slack on Tuesday forenoon, only 
about 5000 tons of pig iron changing hands. Prices re- 
mained unchanged. ‘. the afternoon some 15,000 tons 
were dealt in, and prices gave way all round 1d. per ton. 
The settlement prices were 45s. 74d., 403. 6d., 48s. 74d., 
and 49s, 3d. per ton. There was rather more passing 
in the market this forenoon. About 15,000 tons of pig 
iron changed hands. In the afternoon some 20,000 
tons were dealt in, and the settlement prices were 
45s. 9d., 40s. 9d., 48s. 9d., and 49s. 74d. per ton. 
The market quotations asked for No. 1 makers’ iron were 
as follow: Clyde, 50s. 6d. per ton; Gartsherrie, Sum- 
— Soar wa —_" wowace (chipped ry) ed 
all shipped at Glasgow ; Glengarnock (shipped a ros- 
san), 50s.; Shotts (shipped at Leith), 52s.; Carron 
(shipped at Grangemouth), 51s. 6d. per ton. The number 
of blast-furnaces in actual operation in Scotland still 
stands at 81, as compared with 80 at this time last year. 
Very little excitement has been produced by the publica- 
tion of the Scotch pig-iron statistics (which appeared in 
last week’s ‘‘ Notes from the North”). The reduction in 
makers’ stocks was only about one-third of what had been 
the general calculation of the members of the trade. It 
is — too significant of the decreasing importance of the 
Scotch pig-iron trade as a ruling factor in determining 
prices, that these figures should have had practically no 
effect, even on the Glasgow market. Had the same dis- 
crepancy between the estimated and actual returns 
happened years ago it would probably have influenced 
the market by shillings instead of by coppers. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 4063, as compared with 7270 tons in 
the corresponding week of last year. They included 
150 tons for the United States, 225 tons for Aus- 
tralia, 536 tons for Italy, 200 tons for Germany, 145 
tons for Holland, 110 tons for Belgium, smaller quan- 
tities for other countries, and 2307 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 336,711 tons gry afternoon, 
against 337,306 tons yesterday week, thus showing a 
reduction amounting for the past week to 595 tons. 


Finished Iron and Steel.—The makers of finished iron 
and steel are now only “‘ shaking themselves into shape ” 
again after the holidays, their works having only been 
re-started this week ; consequently they have not been in 
a position yet to say how trade is to go, and how prices 
are to be atfected, in the immediate future. There is cer- 
tainly very little doing up to the present in either depart- 
ment of the trade. 


Sulphate of Ammonia.—This may meme f has been in 
very firm demand of late for early forward delivery, the 
price ranging from 9/. 7s. 6d. to 97. 10s. per ton. 


Glasgow Copper Market.—The copper market was quite 
idle last Thursday forenoon, and the quotations were 
unchanged on those of the preceding day. In the after- 
noon the price rose 2s. 6d. per ton without any business 
passing. On the following forenoon the market was idle, 
and the material unchanged in price; but in the after- 
noon some 50 tons of the metal were bought, and prices 
rose 1s. 3d. per ton. There were no dealings in copper on 
Monday, either forenoon or afternoon. Prices gave way 
in the afternoon 2s. 6d. per ton. Nothing was done in 
the copper market on Tuesday forenoon, and the price 
was unaltered. The market continued idle, and prices 
unchanged, in the afternoon. There were no dealings 
at either sitting of the market, but the price was advanced 
2s. 6d. per ton in the forenoon, and a similar amount in 
the afternoon, but without any business passing, the close 
being 487. 12s. 6d. per ton. 


Glasgow Association of Students of the Institution of 
Civil Engineers.—The second general meeting of this 
session was held last evening in the Institution rooms, 
207, Bath-street, when Mr. E. George Tidd, Assoc. M. 
Inst. C.E., A.I.E.E., read a most interesting paper, pro- 
fusely illustrated by lantern slides, on ‘‘The Present and 
Prospective Uses of Electricity on Board Ship.” Mr. 
Tidd said that electric light is no longer merely the light 
of the saloon, but is the working light of ships of every 
classand size. He dealt with the various t of engines 
and dynamos most suitable for ship lighting, with the 
wiring and installation, also with the possible uses on 
board ship of electricity for ventilation, pumping, 
heating, cooking, and disinfecting and sanitary pur- 
eo. In the course of his very comprehensive paper, 

r, Tidd treated of the special lighting apparatus re- 
= on ships when passing through the Suez Canal at 
night. 


New Shipbuilding Orders.—Mr. G. L. Watson is busy 





on plans for avery large steam yacht for Mr. Gordon 


Bennett, of New York. The contract is not actually fixed 
yet, but the boat is between 2000 and 3000 tons, and will 
thus be the largest designed by Mr. Watson. She will 
be notable for the sumptuousness and beauty of her 
fit-up and appointments, as well as remarkable for 
her great size and power. — Messrs. the Ailsa Ship- 
building Company, of Troon, have secured an order 
to build a steamer for Danish owners, like Messrs. 
Carmichael, Maclean, and Co., Greenock, as men- 
tioned last week; and it is further stated that Messrs. 
Mackie and Thomson have an order for 
other 12 steam trawlers.—Messrs. Gourlay Brothers and 
Co., Camperdown Shipyard, Dundee, have received an 
order from Messrs. James Currie and Co., Leith, to build 
a steel screw steamer for their Continental trade. The 
vessel will be of the most modern description, and will be 
230 ft. long by 30 ft. broad, having a gross tonnage of 
1000. — The Fairfield Shipbuilding and Engineering 
Company, Govan, have received an order from the 
Admiralty to build a torpedo-boat destroyer. — The 
Clydebank Shipbuilding and Engineering Company 
have booked an order to build a swift and powerful 
steamer for the London and South-Western Railway 
Company’s Channel service, from designs by Professor 
J. H. Biles. She is to have a speed of 195 knots, and 
she is to be fitted with water-tube boilers. The same 
builders have also taken a contract to build a paddle 
steamer for the Thames excursion traffic, similar in her 
designs to the ‘‘crack” Clyde steamer Glen Sannox. 


Contracts for Water Pipes.—Messrs. Robert Laidlaw 
and Sons, Alliance Foundry, Glasgow, are the successful 
contractors for the cast-iron pipes required for the Inver- 
ness and Londonderry Corporations. In both cases 
Woods, of Philadelphia, offered at lower prices, but their 
offers were not according to specification. 


The Dornsch Light Railway.—At a meeting of the pro- 
moters of the Dornsch Light Railway, held yesterday, 
for the purpose of finally revising the Draft Order of the 
Light Railway Commissioners, a number of minor amend- 
ments were noted. The principal alteration had refer- 
ence to the Duke of Sutherland, who is subscribing 5000/. 
and giving the land free, yet had under the Draft Order 
power to nominate one director only, while the County 
Council, for a contribution of 1000/., claim two seats on the 
directorate. The meeting unanimously resolved that the 
Duke should have the right to appoint a second director 
so long as he held 5000 shares, and that the County 
Council should have but one director. The railway is to 
cover 7 miles 4 furlongs. The capital of the company is 
to be 22,000/., exclusive of the Treasury grant, which is 
9000/., and the line must be constructed within three years 
of the date of the Order. 


New Caledonian Railway Engines.—Mr. J. F. McIntosh, 
locomotive superintendent of the Caledonian Railway, has 
just finished the first of 15 new engines, which are to replace 
the engines of the Dunalistair type now running the main 
line express trains. A notable improvement has taken 

lace in the construction of the tender, there being two 
gies, instead of three rigid axles. The new tender is 
the first of its kind in this country. Its tank holds about 
4000 gallons of water, being 600 gallons more than in the 
ordinary engines now running, while the coal capacity is 
about 4 tons. It is expected, from the trials made, that 
_ new locomotive will attain a speed of 75 miles an 
our. 








NOTES FROM SOUTH-YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Engineers’ Dispute.—There have been further ac- 
cessions to the ranks of the unemployed engineers in 
Sheffield. The men in the works of Messrs. Walker and 
Eaton and of Messrs. John Crowley and Co. have been 
org off, their notices having expired. The Union has 

ad under consideration the question of withdrawing the 
men from an engineering establishment at which they 
imagine work from other firms is being done, but they 
have decided not to move in that direction at present. 


The Hull Coal Trade.—The returns of the coal trade 
with Hull during 1897 are very encouraging. The total 
tonnage sent to the port last year was 2,655,744 tons, as 
against 2,420,416 tons in 1896, or an increase of 235,328 
tons. In 1887 the total was 1,791,728 tons, the increase in 
the 10 years being 864,016 tons. As the South Yorkshire 
collieries are likely soon to have greater facilities for 
—s the port, and for shipment when the coal gets 
there, the trade will no doubt continue to grow. Last 
month the quantity sent to the port was 219,272 tons, 
against 213,680 tons in the corresponding month of last 
year. The exports coastwise in the two months com- 
pared were about the same, the increase being in the 
shipments abroad, chiefly to Sweden, Norway, and Ger- 
many, but Russia, Holland, and Belgium show large 
decreases. The figures in detail prove that the large 
collieries had not sent as much coal to Hull as might, 
from the way they have worked, been expected, and 
suggest that it had been required to meet their home 
requirements. 


Sheffield Limited Companies in 1897.—The returns for 
last year of the limited companies whose shares are largely 
dealt in and held in Sheffield, show that there was not the 
same remarkable increase in values as took place in 1896. 
At the end of 1895 the share of the 56 companies in- 
cluded in the list stood at nearly 1} millions less than 
their issued value. At the end of 1896 the depreciation 
had been wiped out, and they stood at 1,860,9137. above 
their par value; and on December 31 last they stood at 
1,871,147/. above par. The total called-up capital of 


these companies is nearly 16 millions. Amongst the com- 
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nies whose shares have in an especial manner gone up 
in value are Messrs. Cammell and Messrs. Vickers. The 
shares of the former went in the year from 883,000J. 
above their par value to 1,313,500/.; and the latter from 
1,462,500/. to 1,762,500/. above par. The shares of Ebbw 
Vale, Parkgate, Sheepbridge, and Jessops show increased 
depreciation. As a rule manufacturing companies’ shares 
maintained their value ; those of companies more closely 
associated with the coal trade have dropped behind, and 
the shares of all local brewery companies have gone up in 
value. 

Technical Education and Foreign Competition.—The 
Marquis of Londonderry, —— on Friday evening at 
a meeting of the Governorsof the Yorkshire College, Leeds, 
said England was only beginning to wake up to the fact 
that in addition to commercial and literary education, 
technical instruction was becoming more and more im- 
portant. They had only just become aware of the fact 
that England was not maintaining that pride of place 
which all of them desired she should do. Other countries 
were advancing at such a rate that it was doubtful whether, 


unless they took some rapid strides, they would be able st 


to cope with those countries in the future. The policy 

ursued by France, Germany, Denmark, and Sweden 
iad been to train the workers as a primary necessity ; and 
it was because our system was chaotic and experimental 
and not clearly defined that we were so far behind. Pro- 
fessor Bodington, as an illustration of what was being 
done abroad, said that at one school in Germany there are 
500 students working at electrical engineering, taking a 
four years’ course. e wondered where they would find 
the like here. 


Presentation.—There was a very enthusiastic gathering 
on Saturday night at the Mitchell’s Memorial Hall, 
Worsborough Dale, near Barnsley. he occasion was 
a presentation to Mr. Jonathan Longbotham, who is 
retiring, after 13 years’ service, from the ition of 
general manager of the Barrow Collieries. In future he 
will act as consulting engineer to the company. 


Sheffield and the Electric Light.—The Corporation have 
to-day decided to re-open negotiations with the Sheffield 
Electric Light and Power Company for the purchase of 
their undertaking. If successful the Corporation will 
probably unite the electric light and tram haulage in one 
station. 


Sheffield Trades.—There is little change to note in the 
iron and steel trades, as the engineers’ dispute is still 
hampering business arrangements. In the file, edge-tool, 
and kindred industries a fair amount of work was brought 
forward from last year, and it is the experience of most 
firms that orders have since been coming in very freely. 
The demand for files is almost as good as before the 
stoppage of the engineers, and men are being fully em- 

loyed. Some firms are busy with orders from China and 
Som for steel and engineers’ tools, as well as for excavat- 
ing implements. 


South Yorkshire Coal 7'rade.—The continued extremely 
mild weather all over the country is seriously affecting 
the demand for coal for household purposes, and it is 
now expected that low winter prices will rule this season. 
The consumption of manufacturing fuel has again reached 
large proportions, and generally there is no difficulty in 
effecting sales. Gas coal is also going off freely. As a 
rule the collieries have no stocks on hand, the sales 
having been equal to the output. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday was the date 
of the quarterly meeting of the North of England iron 
and allied <eabe, but quarterly gatherings are now 
numbered ——— events of the past, and yesterday’s 
gathering on ’Change was just of the ordinary weekly 
kind. The attendance was pretty large, the tone was cheer- 
ful, numerous inquiries were reported, and a fairly large 
amount of business was transacted. A very satisfactory 
feature of the market was that buyers appeared more 
anxious to enter into contracts than sellers, and quotations 
had a decided upward tendency. Sales were recorded at 
40s, 9d. for both prompt and early delivery of No.3 
g.m.b, Cleveland pig iron, and that figure was generally 
quoted, though several sellers held out for 41s. for delivery 
to the end of March, and it was said that orders had been 
booked at that price. The other qualities of Cleveland 
pig iron were steady. No.1 was 42s., No. 4 foundry, 
40s. ; grey forge, 39s. 3d. to 39s. 6d.; and mottled and 
white about 39s. Middlesbrough warrants at the opening 
of the market realised 40s. 74d., but they eased a little 
afterwards and closed 40s. 6d. cash buyers. ast 
coast hematite pig iron was in fairly good request 
and Nos. 1, 2, and 3 realised 49s. 6d. for early deli- 
very, whilst for delivery over the first quarter of the 
year 50s. was the lowest price named by sellers. Spanish 
ore was not quite so firm owing to the easing of freights 
which were fixed at 5s. 9d. Bilbao-Middlesbrough. Rubio 
was obtainable at 14s. 9d. ex-ship Tees, though many 
sellers still put the price at 15s. Middlesbrough ematite 
warrants were steady throughout the day at 49s. 1}d. 
cash buyers. To-day there was an upward movement in 
warrants and this naturally stiffened prices for makers’ 
iron, but they were hardly quotably altered. Middles- 
brough warrants advanced to 40s. 8d. cash buyers, and 
Middlesbrough hematite warrants went up to 49s, 6d. 
cash buyers. 

Blastfurnacemen’s Wages.—The accountant’s certificate 
shows the average net selling price of No. 3 Cleveland 
pig iron for the past three months to have been 40s. 9.93d. 
oy ton, or 10.84d. more than for the previous three months. 

n 


accordance with sliding scale arrangements, blastfur- 





nacemens’ wages will therefore be advanced from January 
1 by 2} per cent. This makes their wages 54 per cent. 
better than they were a year ago. The Council of the Blast- 
furnacemen’s Association have recommended that the 
salary of their secretary (Mr. Thomas Corlton) be in- 
creased by 25/. per annum in recognition of services ren- 
dered in obtaining for the blastfurnacemen the eight- 
hours’ day. 


Manufactured Iron and Steel.—Little new can be said 
of the manufactured iron and steel trades. Shipments 
are very good, and were it not for the engineers’ strike 
interfering with the execution of orders, work would be 
very plentiful. Quotations all round are steady. Com- 
mon iron bars are 5/. 53. ; iron ship-plate, 5J/. 5s. ; iron 
ship-angles, 5/. ; steel ship-plates, 5/. 7s. Gd. to 5/. 10s. ; 
steel ship-angles, 5/. 5s.; and heavy sections of steel 
rails, 47. 10s.—all less the customary 2} per cent. dis- 
count for cash except rails, which are net at works. 


Coal and Coke.—Fuel keeps, on the whole, firm; gas 
coal is stiff, and bunker coal is also firm, but manu- 
facturing coal is rather dull, the consumption being 
low the average, owing to the working of short time 
at so many factories. Coke is stiff, good blast-furnace 
qualities being fully 13s. 6d. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade continues to exhibit 
—- ; last week’s shipments, notwithstanding certain 
drawbacks, exceeded 300,000 tons. The best steam coal 
has been making 11s. 3d. to 11s. 6d. per ton, while sec- 
ondary qualities have brought 9s. 9d. to 103. 6d. per 
ton. The demand for household coal has been adversely 
affected by the mildness of the weather ; No. 3 Rhondda 
large has made 10s. 9d. per ton. Foundry coke has 
been making 17s. to17s. 6d. per ton, and furnace ditto 15s. 
to 16s. 6d. per ton.~ Iron ore has ruled steady; the best 
rubio has been quoted at 14s. 6d. to 14s, 9d. per ton. 
Business has been improving in the manufactured iron and 
steel trades, and the Merthyr and Dowlais works have 
been well employed. 


Great Western Railway.—It is stated that the Great 
Western Railway Company is about to double the Ban- 
bury and Cheltenham section. 


East and West Wales Railway.—A Bill for incorporating 
the East and West Wales Railway Company has been 
deposited for next session in the Private Bill Office of the 
House of Commons. It is proposed by the Bill to incor- 
— a company with powers to construct railways 

miles 5 furlongs in length from Llanilar, in Cardigan- 
shire, to New Radnor. The projosed line, which is to 
be known as the “‘ Kast and West Wales Railway,” com- 
mences by a junction with the Manchester and Milford 
Railway at Llanilar, and passes from thence for near] 
30 miles eastward to a junction with the Mid-Wales Rail- 
way at Rhayader Station. From thence the line continues 
eastward for nine miles to Llanbadarn Fawr, and from 
thence for nearly 12 miles to its termination at New 
Radnor, where it will form a junction with the New 
Radnor extension of the Kington and Eardisley Rail- 
way. A junction is also proposed at Llanbadarn Fawr 
with the Central Wales branch of the London and North- 
Western Railway, over which running powers are sought 
between Pen-y-Bout station and Llandrindod Wells 
station. Running powers are also sought over the Man- 
chester and Milford Railway from Llanilar to Aberyst- 
with ; over the Mid-Wales Railway at Rhayader station ; 
and over the Kington and Eardisley Railway into New 
Radnor station. Vom the completion of the line, power 
is pro’ to be taken to enter into traffic arrangements 
with the London and North-Western Railway Company, 
the Great Western Railway Company, the Midland 
Railway Company,'the Manchester and Milford Railwa 
Company, ‘the Taff Vale Railway Company, the Mid- 
Wales ilway Company, the Leominster and Kington 
Railway Company, and the Kington and Eardisley Rail- 
way Company. 

Keyham Engineering College.—The Lords of the 
Admiralty have decided to strengthen the engineering 
branch of the Navy on July 1 next, by the entry of 
32 students at the Royal Naval Engineering College, 
Keyham. Of this number, 24 will be entered by open 
competition, five as nominated service candidates, and 
three as nominated colonial candidates. Of the students 
entered by open competition, two will be allowed to 
undergo a special course of study in naval construction, 
with a view to their joining the Royal Corps of Naval 
Constructors. Last year 35 students were entered at the 
college, and 42 in 1896. 


Swansea.—As regards the trade of Swansea last year, 
it may be noted that the imports amounted to 61,162 tons, 
an increase of 10,101 tons over the corresponding month 
of 1896 ; the totals for the year being 790,539 tons, against 
715,018 tons in 1896. The exports for the month were 
218,917 tons, against 199,015 tons in the correspondin 
month, making the total 2,613,710 tons, compared with 
2,329,279 tons in 1896. The total trade of the harbour, 
therefore, showed an increase last year of 790,539 tons. 


The ‘‘ Panther.”—The torpedo - boat destroyer Pan- 
ther, recently delivered at Devonport by Messrs. Laird 
Brothers, Birkenhead, has had her machinery surveyed 
after steam trials; and having been found satisfactory, 
the vessel has been accepted by the Admiralty. The 
Panther is of the 30-knot type of destroyer, and is a 
sister vessel to the Earnest and Griffin, recently placed in 
the Devonport Fleet Reserve. 


Admiralty Contracts.—The Lords of the Admiralty 
have accepted the following tenders: Messrs. Hansen 
and Sons, three 524-ft. steam launches; Mr. G. T. 





Crampton, Portsmouth, ten 40-ft. steam pinnaces; Mr. JJ. 





Read, Jun., Portsmouth, ten 40-ft. steam pinnaces; Mr 
J. S. White, Cowes, tive 40-ft. steam barges and ten 
56-ft. steam pinnaces. 


The Rhymney Valley.—Steam coal has been scarce and 
a have been tending upwards for prompt shipment, 

he iron trade is steady at late rates ool the steel market 
has shown considerable firmness. 








PERSONAL.—Mr. T. Scott Anderson, of the Royal In- 
surance-buildings, Sheffield, informs us that he has taken 
into partnership Mr. Henry Harold Beit, A.I.E.E., and 
that in future the firm will be known as Scott, Ander- 
son and Beit, electrical and mechanical engineers, Royal 
Insurance-buildings, Sheftield.—We fine mene that 
Messrs. Geipel and Lange have been appointed consult- 
ing engineers to the Chatham, Rochester, and District 
Electric mr Fg a Reo David Balfour, M. 
Inst. C.E., F.G.S., 3, St. Nicholas-buildings, Newcastle- 
on-Tyne, has taken into partnership his son, Mr. David 
Balfour, Jun., Assoc. M. Inst. CE, and the business 
in future will be carried on under the name of D. 
Balfour and Son.—The International Trading Company, 
of 35, Queen Victoria-street, London, E.C., have been 
appointed sole representatives in the United Kingdom of 
the Maschinin fabrik fiir Kabelfabrication, of Berlin.— 
Mr. W. H. Severn, A.M.I.C.E., of 9, Bridge-street, 
Westminster, announces that he has dissolved partner- 
ship with Mr. J. C. I’Anson, but will continue business 
himself at the above address.—Mr. John T. Babtie, C.E., 
Dumbarton, has entered into partnership with Mr. C. R. 
Boon, M. Inst. C.E., formerly with Sir John Wolfe 
Barry, K.C.B., London, President of the Institution of 
Civil CE er and latterly with Messrs. Formans and 
McCall, Civil Engineers, Glasgow. The business will be 
carried on under the style of Babtie and Bonn, at 180, 
Hope-street, Glasgow, and at 37, Church-street, Dum- 
barton. 

THe Brvussets Exurpirion.—On Wednesday last a 
meeting was held at the offices of the London Chamber 
of Commerce, of the Commission appointed under the 
auspices of the Foreign Office, to form a British Section. 
The chief business of this meeting, at which Sir Albert 
Kaye Rollit, M.P., President of the Commission, pre- 
sided, was to consider a draft report, prepared by 
the President, and the Hon. Executive Commissioner, 
James Dredge, C.M.G., to be submitted to the Most 
Honourable the Marquis of Salisbury. It would appear 
that the report was of a highly satisfactory character. 
The commercial section, although not large, was very 
representative, and the awards to British exhibitors 
were proportionately more numerous and important 
than were secured by any other country participating, 
The Fine Arts exhibits formed the best and most 
representative collection of British art that has ever 

en seen in a foreign country. In spite of the 
smallness of the grant —5500/.—none of the gentle- 
men who assisted the Commission b uarantees, 
amounting to nearly 8000/., will be call upon to 
make any payment. On the contrary, a surplus of 
some 25007. has remained after paying all costs of 
administration. A part of this sum has been devoted 
to relieve exhibitors of their terminal charges at the 
Exhibition, and a portion to paying unforeseen Fine 
Arts expenses. After all these deductions have been 
made there will remain a balance of about 8002. at the 
disposal of the Treasury. The Commission expended on 
each commercial exhibitor, exclusive of the amount paid 
for space, a sum of 14/.; at Paris, 1889, the cost for each 
commercial exhibitor was 27/., at Chicago it was 72l, 
Fg ty cost of each Fine Art exhibitor at Brussels was only 





CATALOGUES.—Not so many years back, English engi- 
neers, whilst admitting the excellence of American light 
tools, were of the opinion that in the heavier classes this 
country held asubstantial lead. Since then our American 
competitors have pulled up, and there is now probabl 
little to‘choose between the heavier tools produced on bot 
sides of the Atlantic. This even applies to hydraulic 
machinery, which in the main has been worked out in 
this country. We are led to these remarks by an exami- 
nation of the fine hydraulic tools described in a catalogue 
we have just received from Messrs. R. D. Wood and Co., 
of Philadelphia, in which we find illustrations of the heaviest 
class of riveters, punching, and shearing machines, &c. 
Some of these have novel features, which we hope to go 
into more fully later on, but may mention here a flanging 
attachment added to an hydraulic punching machine, 
which is thus rendered capable of flanging cold steel 
plates up to 14 in. thick.—Messrs. B. and S. Massey, 
the well-known steam hammer makers, of Openshaw, 
Manchester, have sent us a copy of their new catalogue of 
steam hammers, which is remarkable not only for the la 
variety of this class of tool described, but, further, for the 
exceptional excellence of the general get-up of the cata- 
logue itself. The illustrations are printed on highly- 
glazed paper, and tinted so as to still further improve 
their appearance. A convenient thumb index makes 
reference to the different sections particularly easy. 
At the end of the catalogue will be found a section 
dealing with cold sawing machines, of which the firm 
make many different types.—Verity’s, Limited, of King- 
street, Covent Garden, have sent us a folding sheet con- 
taining illustrations of standard main switchboards as nr 
plied by them. Either intentionally or by oversight the 
name of ~~ firm mp ee — — yn the 
copy supplied to us. —The Metropolitan Railway Carriage 
and Wagon Company, Limited, of Saltley, near Birming- 
ham, have issued a convenient little pocket diary for 





1898, which also contains illustrations of some of the pro- 
ductions of the firm, 
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will be illustrated by lantern slides. The above meeting will be 
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CONCILIATION AND ARBITRATION. 
THE present labour dispute has brought pro- 
minently before the public the question of settling 
such controverseries by conciliation or arbitra- 
tion. It is very evident that the latter without 
the former is preferred by the more aggressive 
leaders of the workmen’s organisations, and that 
is quite natural. Conciliation brings peace, and 
a peaceful settlement of points of difference be- 
tween employers and employed would mean the 
reduction of the trade unions to their legitimate 
functions of benefit societies, and the cutting off 
of those opportunities for distinction and notoriety 
which a big labour war affords. Conciliation 
would nip the quarrel in the bud; arbitration, 
at best, is but a way of settling a dispute, and, 
therefore, necessitates a previous state of hostility. 
Naturally, a certain amount of arbitration must go 
with conciliation, for parties with opposite interests 


























cannot always be made to see matters from the 
same standpoint. Arbitration from within by 
mutual consent is, however, a very different thing 
to forced arbitration, which is so much favoured by 
some labour leaders. The very able gentlemen who 
fillthe place of unionist leaders—the secretaries of the 
more militant societies—have everything to gain by 
public arbitration. They are all past-masters in the 
lower branches of political warfare, knowing every 
turn and twist of the game which is their profes- 
sion. They are constrained by no conventionalities, 
and are as astute as American ward politicians. 
The employers must always be at a disadvantage in 
this respect, even when they combine and —— 
an able lawyer as secretary. It is a case of Napoleon 
against the orthodox generals of the allies over 
again. Recklessness of all consequences, so that 
the main issue is advanced, nearly always brings 
temporary success, but the employers, who have 
positions to lose, cannot adopt such a policy. 
It will not be taken that the above remarks 
refer to all trade unionists, or even perhaps a 
majority. It has recently been said by one who, 
though not a trade unionist, has given full and 
enduring proof of his sympathy with the working 
classes, that ‘‘there is no universally prevailing 
view among trade unionists, either in favour or 
against arbitration. Certain trades, or rather 
trades in certain stages of relationship with 
employers, are in favour of arbitration ; whilst 
other trades, or trades in other stages of develop- 
ment, are opposed to arbitration. The latter 
exhibits itself generally in a later stage of relation- 
ship, and is more enduring in its operation.” 

For success in arbitration the chief point to 
observe is to get the right arbitrator (from one’s 
own point of view) appointed, and in such an 
endeavour a comparatively loose and punctilious 
employers’ federation can never compete with the 
vigorous autocratic power of a trade-union secre- 
tary. Morever, the trade unions have now become 
graduating colleges for aspirants to political import- 
ance or Government appointments, and to that 
end notoriety is essential. The humdrum useful 
methods of conciliation do nothing for this; a 
spirited policy with the crown of success made 
manifest by arbitration can do everything. The 
unions have only to make demands big enough 
and often enough, and to be obstinate enough, to 
get everything they want in time ; for arbitration 
is too often a process of ‘‘ splitting the difference,” 
with very much the biggest slice on your own side 
if you can but get the proper arbitrator. 

The manner in which militant trade unionism 
may be used for political ends is well shown by 
the present stage of the existing dispute. What 
are the facts? The Amalgamated Society of Engi- 
neers demanded from a small section of the London 
employers a rise in wages, with the threat of 
picketed gates if they did not comply. It was a 
case of ‘‘ Your money or your life !” with the pistol 
at your throat. But the pistol has been found not 
to be loaded; and, moreover, there were some 
honest citizens, whose turn was to come shortly, 
ready to stand by the three London firms. Now, 
certain soft-hearted sympathisers—mostly reverend 
gentlemen who know nothing about the matter— 
are saying, ‘‘Oh, you might give these poor men 
half of what you have in your pocket, now that they 
cannot take the whole from you by force.” That 
plays the game of the Socialist party excellently 
well, because public opinion is a strong weapon, 
and a large section of the British public rallies 
round the clergy ; but the advanced politicians 
have far more sweeping measures in view than a 
little extra overtime pay or three hours a week 
more leisure for the artizan. The majority of 
the Socialist party at first, no doubt, wished a 
speedy victory for the trade-union side, but: the 
more far-seeing were by no means of the same way 
of thinking. They wanted above all a general 
and protracted strike and lock-out, the longer the 
better, and would prefer of the two that the 
masters should win. For ‘the success of their 
propaganda they need a general state of discontent 
and bitterness among the working classes, and it 
need hardly be said how jubilant they are at the 
present moment. Men who have been promised 
short hours and high pay, and have gone on week 
after week making sacrifices to meet only with dis- 
appointment, are much of a mind to fall in with 
the views of those who want to put the British 
Constitution into the melting-pot. 

Whatever may be the views of this extreme 
section—and happily they are never likely to agree 
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long enough among themselves to carry their ends 
—the good of society at large is best consulted by 
the promotion of harmony in the industrial world, 
and it will be useful at the present time if we 
give some particulars of the best example we have 
of an organisation of this nature. This is afforded 
by the Board of Arbitration and Conciliation for the 
Manufactured Iron and Steel Trade of the North 
of England. This Association was the result of a 
strike and lock-out anda series of disputes which 
grew out of the necessary reduction of wages owing 
to the depressed state of the iron trade. It was 
formed in 1869, the first President of the Board 
being Mr. David Dale, who held the position until 
1875, and who has since received from his Sovereign 
the well-deserved honour of a baronetcy as a re- 
ward for the good service he has done the State. 
On his retirement from the presidency Mr. Dale 
was appointed standing referee and was unani- 
mously re-elected year by year to fill that respon- 
sible position. The Board consists of one employer 
and one operative representative from each works 
in the Association. The operative member is 
elected by ballot, an election being held in De- 
cember of each year. The Board meets twice a 
year, but other meetings may be called if required. 
In January, the referee, president, vice-president, 
two secretaries, two auditors, and two treasurers 
are elected by the Board; these remain in office for 
a year, and are eligible for re-election. 

The Standing Committee is also appointed by 
the Board in the following manner. The employers 
nominate 10 of their number, exclusive of the 
president, and the operatives nominate five of their 
party, exclusive of the vice-president. Only five 
of the employers can take part in any one meeting 
of the committee, so the numbers are practically 
equally divided. It may be stated that the reason for 
having more employers than workmen is in order 
that a quorum of masters may be depended upon. 
The workmen members are pretty sure to attend, 
but the employers often have engagements of a 
nature that cannot be put off, and, therefore, a 
wider selection is needed. We believe that no 
objection has ever been taken to this plan by the 
men, who recognise the reasonableness of the 
arrangement. The Standing Committee meets as 
often as required, and for many years past* meet- 
ings have, generally speaking, been held about 
once a month. The powers of the Standing Com- 
mittee extend to all matters that come before the 
Board except a general rise or fall of wages. 

In the North of England industries collective 
bargaining has been generally recognised as directed 
towards those questions which are of a collective 
application, such as changes in wages, or in hours, 
—— from varying conditions of trade. 

uch changes, being applicable to the men as a 
class, are naturally the subject of negotiation or 
discussion between the employers and the employed 
through their accredited representatives. On the 
other hand, it is considered that questions limited 
in their application to individuals are left to be 
arranged by the persons concerned. In such cases, 
if the men are members of the union they can 
always get: the advice of the union local ofticer ; 
and it is especially to be noticed that local and 
personal settlements are encouraged, if only be- 
cause it relieves the Joint Committee. Such were 
the views of the founders of the Board, and it 
may be said that they have been well carried 
out. It will be seen that in spirit they are strongly 
opposed to the doctrines of many ardent trade 
unionists, but that has not prevented them from 
having a most beneficial result on the industry of 
the district. 

When the Standing Committee has a case brought 
before it, the claim and reply are set forth on 
special forms which are signed by the representa- 
tives of both parties. This is supplemented by 
such verbal evidence as may be needful. Should 
the Committee fail to arrive at a decision, the case 
goes to the referee, but it is not often this is 
needed. Out of 161 cases that came before the 
Committee all but four were decided. General 
wages questions are dealt with at a meeting of the 
Board. When it is not possible to arrive at an 
agreement a single arbitrator is appointed, whose 
decision is final, and binding on all parties. The 
referee, who may be invited to preside at the 
Board, may also be appointed arbitrator in a general 








* We take these details from Mr. W. Whitwell’s evi- 
dence before the Labour Commission, the report of which 
appeared in 1894. 





wages question. When an arbitration takes place 
the claimants prepare a statement of the case, and 
forward copies to the arbitrator and to the other 
side. The defendants then send in their reply, 
after which the case is argued. Itis worthy of note 
that the arbitration proceedings, and, in fact, all the 
meetings of the Board, are open to the Press. The 
expenses of the Board are paid by the employers 
and employed in equal proportions. 

This appears to be collective bargaining in the 
proper acceptation of the term, and not that semi- 
collective bargaining which is so popular just now 
with some trade unionists, who want all combina- 
tion to be on the part of the men, and resent as 
tyranny a like procedure on the part of the masters. 
However well the system has worked in the iron 
trade—and it is only by the loyalty and fair 
dealing of all concerned that it has been pos- 
sible—it would be more difficult to carry out in 
some other industries. In the iron trade it has 
been possible to arrange a sliding scale of 
wages, and this has naturally greatly facilitated 
collective bargaining. The average net realised 
price of finished iron is ascertained by an indepen- 
dent accountant, who examines the books of the 
employers, and issues a certificate setting forth the 
quantity of each kind of iron invoiced, as well as 
the average selling prices. 

Even with the help of a sliding scale, however, 
it would have been impossible to have obtained 
such successful results had not both sides been 
cordially united in their desire to found the Board, 
and make its working effective. In Sir David 
Dale, an ideal employers’ representative, was found, 
a man just, firm, and liberal-minded, who com- 
manded the admiration and respect of all with 
whom he came in contact. To the cordial co- 
operation of Mr. John Kane, who was then official 
secretary of the Ironworkers’ Union, as both Sir 
David Dale and Mr. Whitwell have publicly stated, 
was due in a large measure the establishment of the 
Board ; and it was his influence that secured the 
good-will of the operatives at that date. Since Mr. 
Kane’s death his place has been taken by Mr. E. 
Trow who, among thinking men, has built up for 
himself an enviable reputation as a true friend and 
champion of his class. Mr. Trow is also the general 
secretary of the Associated Iron and Steel Workers, 
and has been connected in one capacity or another 
with the iron trade of the north of England since 
1852. For 26 years he worked asa puddler. He 
has been connected with the Board of Conciliation 
sinceitsestablishment, havingattended the first meet- 
ing, and is as loyal to it asSir David Dale himself. He 
told the Royal Commission of 1892 with just pride 
how well the decisions of the Board were observed. 
‘*T think,” he said, ‘‘ that the Commission should 
understand how truly the men believe in the system, 
and how honest ma faithful they are in carrying 
out its awards. Here is one case in point which 
occurred in May, 1876, when a small number of 
men refused to carry out the rules of the Board, 
and the delegates, with the whole of the subscribers, 
balloted who should fill the places of the men if it 
were necessary ... It was not absolutely neces- 
sary, the men being found, but the company were 
put to a loss of 678/. 10s. 1d. The matter was 
placed before the whole of the men—not dealt with 
by the delegates, but by the whole of the sub- 
scribers to the Board, who agreed that they would 
pay the one-half and the employers the other half, 

ecause they were bound in honour to carry out 
the decision of the Board and act up to its rules.” 

It is not, perhaps, necessary to give further par- 
ticulars of the operations of the Board. With the 
spirit shown by the incident just quoted arbitration 
is an easy matter; but such arbitration is a very 
different thing to the public arbitration demanded 
by one party in order to gain a part of a demand of 
which the whole is not expected. To quote Mr. Whit- 
well, when speaking of the operations of the North 
of England Board, ‘‘the relations of the workmen 
and their employers seem to be entirely changed. 
There is much more feeling of sympathy and respect 
than ever existed before, and that feeling has ex- 
tended from the works of the members of the 
Board to the other works. There is very much 
more reason than there ever used to be formerly.” 

That is the effect of conciliation with voluntary 
arbitration as an adjunct. Such conditions are neces- 
sary to make any system aiming at the settlement of 
industrial differences work satisfactorily. The expe- 
rience of the Midland Iron and Steel Wages Board 
is also favourable to the system, though there does 
not appear to have been the same uniformly success- 





ful result with the sliding scale. It is not to be 
argued from this, however, that the same end would 
be reached if arbitration were practised under dif- 
ferent conditions. Mr. Trow, when asked if his 
experience led him to think that an official arbi- 
trator under an Act of Parliament would be desir- 
able, replied : ‘‘ Let Parliament mind its own busi- 
ness. e know better what man to select for an 
arbitrator than Parliament does. We do not want 
them to foist upon us any arbitrator.” Again, on 
the same occasion, when giving evidence before the 
Royal Commission, he was asked whether he 
would consider it any part of the business of 
Parliament to fix the hours of labour, to 
which he replied, ‘‘I do not. I consider 
it would be stepping outside its functions if it so 
attempted. If you could have all men of exactly 
the same stature, and the same amount of strength 
and brains, you could fix the hours; but until you 
have all men made in the same mould, I do not 
think you will have any good with it.” Mr. Trow 
would, however, have ‘‘ every society put an arbi- 
tration clause into its rules ;” and that ‘‘it should 
be compulsory on all parties to arbitrate, but they 
themselves should establish their Boards and 
appoint their own arbitrators ;” but he ‘‘ would 
not have the Government step in and say who 
should be arbiter.” Mr.—now Sir Benjamin— 
Hingley, the Chairman of the Midland Board, was 
distinctly against compulsory Boards of Arbitra- 
tion. ‘‘I think,” he said, “if you make them 
compulsory they are no longer Boards of Arbitra- 
tion, but a law court... In order to be suc- 
cessful they require acquiescence of the men, 
and not compulsion—willing acquiescence.” Mr. 
W. Aucott, the operative secretary of the 
Midland Board, would have compulsory arbi- 
tration, ‘‘rather than go back to the old days 
of striking.” Perhaps a sentence from the main 
report of the Royal Commission on Labour sufti- 
ciently summarises the general opinion on this 
question: ‘‘ At the present stage of progress we 
are of opinion that it would do more harm than 
good either to invest voluntary Boards with legal 
powers, or to establish rivals to them in the shape 
of other Boards founded on a statutory basis, and 
having a more or less public and official character.” 

These words were written 3} years ago, but noth- 
ing that has occurred since in this country—cer- 
tainly nothing that has occurred recently—appears 
to us to have detracted from their force. Outside 
Great Britain, although within the confines of the 
Empire, however, a notable experiment is being 
made, the result of which will be watched with the 
greatest interest. In New Zealand the rival forces 
of Capital and Labour appear to be so militant that 
a far stronger case for State interference has been 
made out than would be possible in this country. 
The Hon. W. Pember Reeves, the Agent-General 
for the Colony, tells us that a leading employer of 
labour in New Zealand stated ‘‘ that he could not 
recall a single instance in which a labour dispute in 
the Colony had been settled by private arbitration.” 
The New Zealand Industrial Conciliation and 
Arbitration Bill was drafted and circulated in 1891, 
when ‘its reception was the reverse of en- 
thusiastic,”* It provided a complete scheme for the 
adjustment of labour disputes between trade unions 
and employers. ‘‘ Boards of Conciliation” were 
to be set up, composed of equal numbers of masters 
and men, with an impartial chairman. At the 
request of any party to an ‘‘industrial dispute,” 
the district board could call the other parties 
before it to ‘“‘hear, examine, and award.” Its 
award was not to be enforcable by law ; an appeal 
might be made to the Court of Arbitration, con- 
sisting of a judge of the Supreme Court sitting 
with two assessors, one selected by associations of 
employers and the other by federations of trade 
unions. 

The Bill has become an Act, having been duly 
passed, and is now in operation. The judge and 
assessors, the latter receiving ‘‘a moderate fee,” 
are appointed for three years, and the Court can, 
if it think fit, give an award which has legal force 
as if filed in the Supreme Court, either party to 
the dispute being able to get an order exacting 
penalty for breach up to a maximum of 5001. for 
any individual employer or trade union. Shoulda 
union’s funds be insufficient, each member is liable 
to the extent of not more than 10I. 

Too short a time has elapsed since the passing of 





* We quote from an article by Mr. Reeves which 
appeared in The National Review for November last. 
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the Act, and too little information is at our disposal 
as to its working for any useful lesson to be drawn 
from it. We gather that 16 cases have been adju- 
dicated upon, but how the innumerable difficulties 
that must attend the equitable working of legisla- 
tion of this nature have been overcome we have no 
information. In the enforcement of awards it 
would seem that the Court would be powerless 
against a militant union which would have no bene- 
fit funds, and might have practically no assets of 
any other kind, for obviously to exact a penalty 
from a large body of working men would be an im- 
possibility. As was said in the report of the Royal 
Commission to which reference has been made, it is 
not possible to proceed against 10,000 workmen, 
hardly, for that matter, against 50, which would be 
the minimum required to recover the penalty of 
5001. 

We must, however, leave the discussion of these 
details for the present, and content ourselves with 
calling attention to the fact that a serious effort is 
being made in a British dependency to solve the 
thorny problem of compulsory arbitration ; with 
what success doubtless will appear in the fulness of 
time. 
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THE CRIPPLEGATE FIRE. 

In our issue of December 24 last, page 772, we 
dealt at some length with the evidence given at 
the Guildhall inquiry on the Cripplegate fire, 
and perhaps it will be remembered that, after 
referring to the technical evidence, we tried to 
analyse the statements made by members of the 
fire brigade, and put some questions as to the 
general organisation and strength of the force, 
and the handling of the firemen. Since then —in 
our issue of December 31, page 801—we have 
published a summary of the highly instructive 
report on the Cripplegate fire, issued by the 
Hamburg authorities, and we then had occasion to 
point out the very serious aspect of many of 
the charges maintained. Now, we have not been 
alone in indicating that we have yet much to 
learn on questions of fire protection, and we would 
even go as far as saying that the Metropolis has of 
late shown a considerable lack of confidence in the 
methods which do not afford us that immunity from 
fire which every ratepayer has the right to demand. 
Professional men, not to speak of the experts, the 
insurance offices, and many of those who give fire 
protection their serious consideration, are also 
unanimous that, no matter what the construction 
was on the Cripplegate area, it was something of a 
disgrace to London that in spite of the heroism of its 
firemen, their efforts were so handicapped by defects 
in system and handling as to allow nearly 100 ware- 
houses to be involved. Considering all this, we 
might at least have expected that some serious 
attempt would be made either to increase the con- 
fidence of the ratepayer in the protection of London 
by proving (if it were possible) that we have every- 
thing science could give us in 1897, or by em- 
phatically showing that those in authority appre- 
ciate our deficiencies and are making every effort 
to remedy them. The Guildhall inquest afforded 
this opportunity ; but, unfortunately, it has not 
been made use of, and, if anything, the evidence 
has tended to confirm suspicion that there is no 
real desire to give the question of fire protection 
proper attention, and that the authorities dislike 
criticism. As to the serious charges from Ham- 
burg, silence has been studiously observed. We 
regret it. Mr. Crawford, who had a great oppor- 
tunity in acting as interrogator, missed it lament- 
ably. He could have become a benefactor to the 
Metropolis, but he apparently favoured a policy of 
“whitewashing,” as far as general questions were 
concerned, limiting his powers primarily to the 
cause of the outbreak. 

Since our last article the inquiry has taken evi- 
dence on four consecutive days, a fifth and last 
being devoted to summing up. This makes a total 
of 14 days. The proceedings of the last four days 
might be summed up as follows: The first day de- 
voted to the accounts of Messrs. Waller and Brown ; 
the second day devoted to the causes of the fire, 
with some highly interesting expert evidence by 
Major Fox, of the Salvage Corps; the third day 
again mainly given to questions of cause, and also 
to some evidence by Colonel Rotten, the Chairman 
of the Fire Brigade Committee, and Mr. Dane, a 
former petty officer in the Metropolitan Fire 
Brigade. The fourth day saw this officer recalled, 
Some evidence from the engineer of the New River 





Company, some unimportant evidence by an 
architect, and the re-examination of Commander 
Wells. 

Turning at once to the re-examination of Com- 
mander Wells, we are disagreeably struck by a 
statement on his part that ‘‘he considers himself 
the responsible expert of the people of London, 
to whom outside criticism appears as an inter- 
ference.” Surely this is not the spirit with which 
our Navy is controlled, and Commander Wells hails 
from that service. And then surely, as we have 
stated before, though he is recognised as the head 
of his department no one expects him to be an expert 
after the short period he has been in office. London 
is, indeed, in a bad way if fire protection is put 
into the hands of a novice, who wishes it to be 
understood that outside opinions are inconvenient 
to him. But we think we must take the statement 
with a grain of salt, assuming that it was made 
by him as the head of the department which he is 
bound to defend, whether good or bad ; and that it 
was also made as an official who is no doubt con- 
stantly worried by the suggestions of cranks and fad- 
dists. We were at least glad to hear from him that 
he encourages suggestions from the men in his force, 
which is a great advance on what used to be the 
case in the brigade. Then we see that he appre- 
ciates the necessity of a better fire-call system, 
and wisely advocates the public free call as distinct 
from the semi-public call point in the form of a 
telephone box kept under lock and key. He even 
seems to like the German idea, so long practised, of 
combining the fire-call with the street post-box. 
We, however, do not follow him as to the inter-com- 
munications between fire stations. Surely any one 
call ought to automatically and simultaneously reach 
the several stations of any given area, who would then 
have to turn out without further instructions. At 
present a call is received at one station only, passed 
on to district headquarters, then to headquarters, 
back again to another district headquarters, and 
then again to a station in that district, though the 
first and last-mentioned stations may only be a 
few hundred yards apart. Commander Wells was 
afraid that he would lose the control of the turn- 
out if everything did not go through head- 
quarters. This is one of the old mistakes 
of the centralisation scheme. Headquarters should 
afterwards be informed that certain staticns had 
turned out, but stations should not have to wait 
for headquarters. But, as a matter of fact, we 
do not here wish to deal with details, though, 
to repeat, details alone were treated on at the 
Guildhall, while the primary principles of orga- 
nisation were entirely overlooked. Perhaps we 
should add, that by some curious mismanage- 
ment, Commander Wells was re-examined, not by 
the City Solicitor, as was the case with other wit- 
nesses, but by the Solicitor of the County Council. 
Why the one County Council official should examine 
another County Council official on an occasion like 
this, is not quite clear tous. Surely it cannot be 
in the interests of an inquiry. 

Turning now to Colonel Rotton’s evidence, its 
most important feature is the picture of irresponsi- 
bility and lack of knowledge, which his statements 
afforded. It was typical to hear Colonel Rotton 
being told that when questions were asked of Com- 
mander Wells he had very blandly referred the 
jury to his committee, whilst Colonel Rotton, 
as the mouthpiece of the committee, when asked, 
again referred the jury to Commander Wells. 
We already noticed from the chief officer’s earlier 
evidence that the powers of responsibility of the 
head of the department, seemed to be considered 
through very different spectacles. The sooner this 
is altered the better. Throughout Colonel Rotton’s 
evidence we hear him say, ‘‘ I would rather you ask 
Commander Wells; I am not an expert.” And, 
on the other hand, we have Commander Wells 
telling us that the committee decided everything. 
Whenever the City Solicitor wished to get some 
facts from Colonel Rotton, there was some pretty 
fencing. But though Colonel Rotton considered 
himself not to be an expert, he was bold enough to 
state that the ‘‘ fire brigade was absolutely up to 
date.” We doubt it. But then as Colonel Rotton 
himself has said, he does not know anything about 
the matter ; and his knowledge of the brigade can 
be gauged by the fact that he practically openly 
stated that he neither knew if the brigade was under- 
horsed, under-engined, under-manned, or anything 
else about it. 

The last witness to name here, as to fire brigade 
matters, was Mr. Dane, referred to above. Sum- 








marised, his evidence went to the effect that he 
would like to see water tanks in the streets, two 
steamers kept at City stations instead of one, the 
steamers being kept under steam. This witness 
did not like chemical engines, in fact, it seems, and 
had many likes and dislikes. He had no oppor- 
tunity of dealing with the organisation of the 
fire brigade on broad lines, but certainly told the 
jury something about the detail. It was, no 
doubt, better having his opinions than having 
no evidence whatever from outside the brigade, 
though it was weak evidence at the most. We 
cannot, unfortunately, enter into details regarding 
the other evidence that was given, except to say 
that the opinions of the only architect who was 
called (Mr. Smith) counted yet less than that 
of Mr. Vickery, for whilst the latter at least kept 
to general principles, Mr. Smith had his own 
special fad to advocate, which was a system of 
hollow walls, with sprinklers over the hollows. It 
seems curious that with so many able authorities at 
their disposal, men long versed with the Building 
Act and kindred matters, the inquiry should simply 
have the opinions of an architect of whose associa- 
tion with fire matters no one knows. Mr. Collins, 
of the New River Company, spoke to the section of 
his mains on the affected area. Four-inch mains, 
with 35 lb. pressure, are surely too small for danger- 
ous districts like Wells-street, Hamsell-street, &c. 
Jewin-street, we understand, also only had 7 in. 
Lastly came the evidence of Major Fox, of the 
Salvage Corps, which, however, primarily referred 
to the cause of the fire, so that we cannot deal 
with it in these columns. We would only say that 
Major Fox’s evidence was by far the most busi- 
nesslike and practical evidence of a fireman 
given at the inquest, and it was only regret- 
table that the Court did not take the opportunity 
of hearing his opinion on questions of fire protec- 
tion generally. The management of his Salvage 
Corps, by-the-bye, at this fire was one of the bright 
spots in the catastrophe. If everything had been 
as well managed as that force, we should have had 
reason to be content. 

Throughout the proceedings, which, as we have 
said, were particularly tedious, the jury certainly 
showed every attention, and this meant a good deal, 
considering the constant repetition and the absence 
of anything like rapidity in the proceedings. It 
is due to their attention, and certainly not to the 
lengthy and almost inaudible summing-up of the 
Coroner, that a businesslike verdict was arrived 
at, though the giving of this verdict was again 
considerably handicapped by the manner in which 
the Coroner put his queries with what almost 
seemed the careful omission of anything like 
controversial questions, or the main principles of 
fire protection involved by the inquiry. 

Of the 11 questions which he put, no less than 
seven dealt with the cause of the outbreak. The 
cause, as we have said, is of minor interest to us ; 
but we must note that the jury considered the fire 
to have started on the first floor of No. 15, Wells- 
street (occupied by Messrs. Waller and Brown), be- 
tween 12.45 and 12.50 p.m. on November 19, 
by the ignition of a stack of goods near a well- 
hole through which light was obtained to the pre- 
mises ; and that the jury further considered that 
this stack was wilfully fired by some person or 
persons unknown. This practically amounts to 
an open verdict as far as the charges of incendiarism 
are concerned, and no doubt this matter will still 
have to be cleared up in a more definite form. 

What we have to consider, however, are the 
four last questions of the Coroner which dealt with 
the spread of the fire and the organisation of the 
fire brigade. As to the spread, the jury practically 
said that it was due to the late calling of the fire 
brigade, the time then taken by the firemen in 
getting to work, and the unsatisfactory planning 
and construction of many of the buildings on the 
area affected. With regard to the latter point, 
they further indicated that they thought the site 
should be laid out on improved lines when rebuilt, 
and that such dangerous features as the match- 
boarding of ceilings and walls, should be prohibited 
in warehouses. 

As to the fire brigade, the verdict only laconically 
stated that there had been sufficient engines and 
appliances, a sufficient water supply, but an in- 
sufficient coal supply. To those laconic words, 
which could not very well have been differently put, 
considering the manner in which the Coroner 
framed his questions, however, was added a rider 
of particular value, showing that in spite of the 
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unsatisfactory lines on which the evidence was 
handled, the jury had grasped some of the main 
oints of the requirements of fire protection in 
ondon. We say some of the points advisedly, as 
the main principles of organisation of our fire 
brigade, staffing, and management were overlooked. 

This rider, after a complimentary remark that 
the personnel of the Metropolitan Fire Brigade 
was equal to any similar body of men, distinctly 
stated that the jury was not satisfied that its methods 
and appliances are such as they should be; and it 
then went on to give the following suggestions : 

1. That fire alarms be fixed toor near every post-box. 

2. That the position of all hydrants be uniformly indi- 
cated on walls and lamps throughout Greater London. 

3. That unless arrangements can be made by which 
large steamers can be got to work more quickly; the 
pressure in the water mains should be increased so as to 
make the hydrants more effective. 

4. That gas stop-cocks should be placed outside all 
premises. 

5. That two steamers be kept, one always under steam, 
at the following City stations, namely, Watling-street, 
Whitecross-street, Whitelrians, and Bishopsgate-street. 

6. That a better system be adopted for utilising the 
volume of water in the mains ; and, 

7. That all facilities be offered by occupiers of build- 
ings to members of the fire brigade, in order that they 
may be better acquainted with the geography of their 
buildings. 

We think that this rider was one of the most 
satisfactory features of the whole proceedings. 
As will be seen, main points like those of alarm 
posts, hydrants, fire geography, and gas-cocks are 
dealt with, besides some detail. The suggestions 
are wise, though they, of course, only cover some 
of the methods which have long been practised in 
America and in many Continental cities, and thus 
afford us nothing that is new. They can, and 
should all, be adopted with a little practical modi- 
fication. 

Taken as a whole, thanks, however, mainly to this ! 
rider, the Cripplegate fire inquest has at least had 
some slight practical value. The jury have done 
their best under considerable difficulties, and we 
ought to be grateful to them. Now that this in- 
quest is closed, it will be time to take up the ques- 
tion of a thorough reform of the methods of fire 
“ay open practised not only in the Metropolis, 

ut in many of our large towns in the North. It is 
time that something was done and the jury’s re 
marks certainly strengthen the hands of all seriously 
interested, as well as those in authority. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Wuen the average man subscribes to a fund 
for a patriotic or philanthropic purpose, or any 
purpose that is known as ‘‘public spirited,” 
experience tells him to write the amount off 
as ‘‘gone for good,” in spite of any protesta- 
tions from the secretary that all the money to be 
promised will certainly not be needed. Therefore, 
the publication of the accounts of the late Inter- 
national Congress of Naval Architects and Marine 
Engineers must be an additionally welcome sur- 
prise to those who contributed to its funds. It 
appears that not quite half the money collected 
was actually spent, and the Executive is now able 
to announce a return of 10 shillings in the pound to 
the contributors. The Institution of Naval Archi- 
tects has certainly done good work for the country 
during the last three years, putting aside its own 
professional and technical functions. The two 
summer meetings of 1895 and 1896, held respec- 
tively in France and Germany, did very much 
to foster a spirit of friendliness between our 
own country and the two chief Continental 
powers. In Paris nothing could have exceeded 
the cordiality with which Englishmen were wel- 
comed, but in Germany this was perhaps even 
more notable, because cur relations with that 
country were then supposed to be somewhat 
strained. Now that the mistake has been found 
out, it may be frankly said that there was a good 
deal of misgiving as to the manner in which Britons 
would be received in Berlin and Hamburg, but 
no sooner had the visitors arrived within German 
waters than any fears of the kind were found to be 
groundless. From the Emperor downwards, 
through every rank of society, Germans did every- 
thing that could have been desired to show good- 
will and hospitality towards their guests ; and we 
think it may be said, without fear of contradiction, 
that not an Englishman came back from either 
Paris or Berlin who would not have looked with 





increased horror on the possibility of a serious 
quarrel with either country. What this means to- 
wards the better interests of humanity it would be 
difficult to exaggerate, for naval architects number 
in their ranks some of the most important repre- 
sentative men of the kingdom. Happily the In- 
stitution has proved not unmindful of the responsi- 
bility thus thrown upon it, and when it was deter- 
mined to return in London the lavish hospitality 
received in Paris, Berlin, and Hamburg, subscrip- 
tions poured in so liberally that the Executive 
had all anxiety on this most vital point speedily 
removed. With the result our readers are ac- 
quainted. Last summer under the honorary 
Presidency of H.R.H. the Prince of Wales, one 
of the most brilliant meetings ever held by a 
Society of this nature was brought to a successful 
conclusion, and though nothing in reason was left 
undone in entertaining our foreign guests, the ex- 
penditure was so judiciously managed that the 
satisfactory result above referred to was reached. 
In speaking of last year’s Congress, it would 
convey a false impression were reference made 
only to French and German guests. The Insti- 
tution took the opportunity of asking representa- 
tives to be present from all nations having mari- 
time interests, and most pleasing was the response 
to the invitations. The United States, Russia, Aus- 
tria, Italy, Holland, Denmark, Japan, and other 
countries sent representative naval architects and 
marine engineers. How thoroughly these appre- 
ciated the goodwill of their hosts is well expressed 
by letters which have been received by Lord Hope- 
toun, the President, and by the Council of the In- 
stitution. It is to be hoped these will be printed in 
the forthcoming volume of the Transactions, so 
that all members may have a permanent record 
of the good work done by their Institution. The 
foreign members of the Congress collectively 
addressed a letter at the close of the meeting, 
which appeared in the Times, expressing in warm 
terms appreciation of kindness they had received. 
‘*To plan such a series of fétes,” the letter said, 
‘‘is a work of some magnitude; to carry them 
through with absolute perfection in every detail is 
a task requiring exceptional ability, and on this 
great success we congratulate our kind hosts most 
heartily.” The letter concluded by saying, ‘‘ We 
believe these international gatherings are produc- 
tive of great good in making us all know each 
other better and enabling us to esteem each other’s 
good qualities more thoroughly. We shall carry 
home to our respective countries very tender recol- 
lections of this splendid exhibition of British hos- 
pitality.” A letter signed by the representatives of 
the United States is a particularly graceful ex- 
pression of thanks. The reference to the Queen 
and to the ‘‘ Mother Country ” will be appreciated 
by us all, whilst the congratulations to the Presi- 
dent and to the secretary of the Institution will be 
most welcome to all members. Admiral Duperré, 
the official representative of the French Ministry 
of Marine, his Excellency Vice-Admiral Tyrtoff, 
the Imperial Russian Minister of Marine, Rear 
Admiral Stockhuysen, of the Royal Dutch Navy, 
and Captain J. Tuxen, on behalf of the Danish 
delegates, all sent warm expressions of thanks. 
The Emperor Francis Joseph sent special messages 
of thanks through the Austro-Hungarian Ambassa- 
dor to Lord Hopetoun and to the Secretary. 
The German representatives forwarded a letter 
signed by those who were officially present, 
which includes some of the most prominent 
men in the naval circles of the Empire. 
M. Louis de Bussey, President of the Association 
Technique Maritime ; Messrs. Ernest Kuhn and Th. 
Peters, the President and Director of the Society of 
German Engineers ; and M. Couvreur, the President 
of the Chamber of Commerce of Paris, also sent 
letters of thanks and congratulations. We mention 
these names because we think we recognise in the 
wording of the letters a far warmer feeling than 
would be prompted by a simple acknowledgment 
of official courtesies. Those who attended the 
Congress know that this would be no more than an 
expression of what was so often heard throughout 
the course of the proceedings. The kindly men- 
tion of Mr. Holmes which occurs throughout these 
letters shows, perhaps as much as anything else, how 
the foreign representatives appreciated the efforts 
that were put forth to make their visit pleasant ; 
and just as the country is to be congratulated on 
possessing an Institution of Naval Architects to do 
such valuable work, the Institution is to be con- 
gratulated on possessing a secretary so wel] able to 





carry out its good intentions. That the Institution 
has been particularly fortunate in its presidents is 
a matter of common knowledge, and it would be 
difficult to imagine one who fills the duties of the 
post with more ability and tact than does its pre- 
sent incumbent the Earl of Hopetoun. 








THE LATE SIR CHARLES HUTTON 
GREGORY, K.C.M.G. 

Fut of years and with a long record of useful 
work, Sir Charles Hutton Gregory, K.C.M.G., 
passed away on Monday morning to the regret of 
a great number of friends whose respect and ad- 
miration he had readily won by his urbanity of 
manner and his rectitude in all business concerns, 
He was, in every respect of the term, a railway 
pioneer, and his influence in the development of 
our colonies was enormons ; for since the middle 
of the century he has acted as consulting engineer 
for the governments of many of the Crown 
colonies. 

He was born on the 14th of October, 1817, his 
father being Dr. Olinthus Gilbert Gregory, Pro- 
fessor of Mathematics at the Royal Military Col- 
lege at Woolwich. The future engineer thus 
inherited his love of science and mechanics, and 
after a good grounding privately in education, he 
served his time as a millwright and engineer, a 
combination then common, and especially well 
adapted to teach a young man the use of his 
hands. These were stirring times, and Dr. Gregory 
succeeded in getting his son an appointment 
amongst Robert Stephenson’s young men, at a 
time when, as a result of the opening of the Man- 
chester and Liverpool Railway, the railway fever 
was virulent. With the exception of ashort period 
as an assistant to Mr. James Walker at the con- 
struction of a graving dock at Wooolwich, the 
subject of this memoir has devoted all his energies 
to railway work. 

As with many others who subsequently became 
famous, London had great attractions for him, and 
it is, perhaps, suggestive of the healthiness of 
the railway engineer’s profession that, after this 
lapse of time, we should have in  consecu- 
tive weeks to place on record the death of 
two of the resident engineers on the early 
London, Brighton, and South Coast lines, or the 
railways which were subsequently merged in that 
undertaking ; for, like the late Mr. Banister, 
Gregory became a resident engineer on the railway 
early in its progress, being engaged on the London 
and Croydon line. He carried out some important 
widening works, with the necessary alteration of 
bridges without impeding the traftic of the railway. 
It was in connection with this line, too, that he 
designed and erected at New Cross the semaphore 
signal of the form now so well known, and by his 
bold measures he suceeded in repairing several 
serious landslips in the treacherous clay. He 
found time also to study the locomotive, and 
bringing to bear his early training in mechanics, 
he wrote what was among the first of hand-books 
on the management of that class of engine. He was 
next engaged on the Croydon and Epsom Railway, 
and in 1846 succeeded the late Mr. Brunel as chief 
engineer of the Bristol and Exeter Railway, and for 
some years devoted his energy to the laying of lines 
in the west country. 

Though thus occupied primarily in civil engineer- 
ing work, he still preserved his early love for me- 
chanics, a proof of which is afforded by his ap- 
pointment as member of a Select Committee on 
Ordnance, while for several years he acted profes- 
sionally on behalf of the post office in the somewhat 
exacting duties of determining the rates for the car- 
riage of the mails by rail. It was about this time, 
too, that he was engaged in connection with Conti- 
nental works, notably the drainage of the Lake 
Fucino in Italy, and he designed and saw well 
under way the Beziers and Graissessac Railway in 
France. At the same time he was engaged as eng!- 
neer of the Somerset Central and Dorset Central 
Railways. 

But, after all, his name will perhaps be more 
directly remembered in connection with colonial 
development. Even before the Government took 
over the railways in Ceylon in the early sixties 
Gregory was the consulting engineer, and in 
that capacity he continued until his death, much 
of the work in later years devolving upon Mr. 
A. Eyles, who was directly connected with these 
matters formany years, and who became a partner five 
or six years ago. At the Cape of Good Hope, too, 
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the subject of our brief note was an important 
factor in the extension of the railways, while in the 
island of Trinidad, in the Straits Settlements, in 
West Australia, and in several other colonies the 
Government had always the advantage of his 
advice, and the firm still continue as consulting 
engineers. These lines were of all gauges, from 
2 ft. to 7 ft., and when the question of gauges 
was under discussion Gregory could always quote 
from personal experience as to conditions and 
results. It was primarily for his colonial services 
that Mr. Gregory was made a Companion of the 
Order of St. Michael and St. George in 1876, and 
seven years later he was promoted to the Knight 
Commandership of the same order. He was also 
rewarded for services in Brazil by the conferring 
of Knighthood of the Order of the Rose, when that 
country was a kingdom and ere yet it became a 
republic. 

He became a graduate of the Institution of 
Civil Engineers in 1838, when 21 years of age, and 
seven years later was elected a member. He was 
first appointed a member of Council in 1849, and 
in the jubilee year of the Institution had the 
honour of being President. That was in 1867-8, 
and his presidential address—a review of engi- 
neering progress—was marked by that lucidity and 
precision which characterised all his contributions 
to the Institution. These, however, were for the 
most part speeches upon papers read ; but were 
none the less valuable on that account, as they were 
founded on experience. He read cne paper very 
early on his sixty years’ connection with the Institu- 
tion, and was the recipient of a Telford Medal. 

We have already referred to Sir C. Hutton 
Gregory’s genial disposition; he had ever a kind 
word of encouragement for the young man enter- 
ing the profession. His judgment and sense of 
judicial fairness made him an admirable arbiter 
and, as such, his services were in large request. 
About three years ago he married Mrs. Fanny Stir- 
ing, the accomplished actress ; but she died a year 
ater. 








THE ENGINEERING DISPUTE. 

DurineG the past week the labour dispute in the 
engineering trade has been taking what may now 
be described as its normal course. The hopes held 
out by Mr. Barnes to his followers that there was 
a rift within the Federation lute, which soon would 
make its music mute, have not been borne out by 
facts. The ‘‘several federated engineering em- 
ployers desirous of coming to some amicable under- 
standing with the allied unions with a view to 
speedy resumption of work,” have not let their 
desire overcome their repugnance to the under- 
standing the allied trades would impose, and their 
loyalty to the undertaking they entered into when 
they joined the Federation. It appears, however, 
that Messrs. John Fowler and Sons, as they say 
in response to an application from the men, re- 
ceived a deputation from the allied trades and dis- 
cussed certain matters with them, but nothing 
has come of the business, the nature of which 
is not known. It should be noted, however, 
that this firm had engaged certain free work- 
men who, however, were got hold of by the 
pickets and induced to return to whence they 
came. Picketing is still a dominant feature 
in the dispute. In Carlisle men have been driven 
from work, and in Leeds 20 non-union turners 
were followed and stoned bya mob. There is still 
plenty of work for the Free Labour Association to 
do. Further lock-out notices have been posted at 
Wigan, Rochdale, Preston, Leeds, Sheffield, Liver- 
pool, Stockton-on-Tees, and Guide Bridge. These 
are said to affect about 1500 men in the allied 
unions. It is reported that the federated em- 
ployers in the Manchester district have reopened 
their shops to non-unionists who are prepared to 
accept employment under the Conference terms 
of settlement. The term non-unionists naturally 
includes those who have been members of societies, 
but have severed their connection with the respec- 
tive unions; but in no case are men being taken on 
unless they have declared theirfreedom. We hear 
that there has been a fair number of non-unionists 
taking up situations in the works in this dis- 
trict ; but unionists have not, as a rule, seen 
their way to abandoning the claim they have 
on the benefit funds of their societies, although 
m many cases there must be very slender hope 
that much of their accumulated savings has been 
left. If the men were wise they would make a 





fresh start in a society purely benefit, and pay in 
such monies as they felt disposed to devote to the 
purpose to a purely militant society. They would 
not in that case be liable to find themselves desti- 
tute in their old age. 

The Federation has also received an important 
accession to its ranks. It is, moreover, reported 
that on the Clyde more men are applying for re- 
instatement in works than at any time since the 
lock-out was putin force. This, of course, is what 
may be expected, and the union pickets will have 
to be very active to keep in check the natural 
course of events. We are glad to see that several 
large firms have given written engagements to the 
men who have stood by them during the strike, in 
order to ensure their services being retained when 
the dispute is at an end. If the employers do not 
support their allies in the shops when the fight is 
over, they will deserve all the evils that will come 
upon them. It will not be sufficient to simply offer 
the free men a continuation of employment ; they 
must be protected in their work from the tyranny of 
organised gangs of trade-union bullies. In any 
agreement that may be made by employers as to not 
discriminating between unionists and non-unionists, 
it should be strictly understood that the understand- 
ing holds good only so long as the unionists ob- 
serve their part of the contract—either expressed 
or understood—allowing free labourers to work 
without threats or molestation of any kind. It 
may be that the custom of shop stewardship has be- 
come so set that it will only bs possible to secure 
this end by not admitting a majority of unionists. 
It is a point earnestly requiring consideration in 
all future negotiations, otherwise the masters will 
find themselves again in the clutches of the unions. 

The chief point of interest during the past 
week has centred in the York election which 
will be decided before this notice is published. 
The candidates are Lord Charles Beresford 
and Sir Christopher Furness, the former, of 
course, representing the Conservative interest and 
the latter the Radical party. Sir Christopher Fur- 
ness, although a staunch Radical, is a member of 
the Employers’ Federation, and therefore roused 
the enmity of Mr. J. Burns, who wrote a long 
manifesto directing the working men of York to 
vote for the Conservative candidate. As an offset 
to this, Mr. James Ratcliff, the delegate of the 
Amalgamated Society of Engineers for the district, 
has expressed himself quite satisfied with Sir Chris- 
topher Furness’s ‘‘ explanations,” which seem to 
consist of an apology for joining the Federation, 
because he cvuld not help it. As the election will 
be over by the time this is read, it is not worth 
while commenting further on the matter. It was 
stated last week by Mr. Barnes that the numbers 
depending on the Amalgamated Society of Engi- 
neers for support were 3000 superannuated, 2000 
sick, 27,000 locked out, and 4000 non-society men, 
850 apprentices, and 3000 belonging to other 
trades. The strike was then costing the Society 
about 26,0007. per week. To meet that were con- 
tributions from members amounting to 11,0001. per 
week. The average from outside sources had been 
about 7000]. per week. The increased levy would 
bring in about 20001. per week. This would leave 
a deficiency of 60001. per week. 








SHIPBUILDING PROSPECTS. 

Nor for several years have the prospects been 
brighter ; but the engineering dispute is still a dis- 
quieting element in any calculation. But there 
can be no doubt, judging from Lloyds’ returns of 
the large amount of work ready to the hands of 
workers. In no year during the current decade, 
and indeed not for many years, have so many vessels 
been under construction. The total number of 
merchant vessels is 505, of 1,013,319 tons, whereas 
a year ago the total was only 784,711 tons, while 
1892, the only year when a larger tonnage was on 
hand in January, had only 793,913 tons, so that 
now there is nearly 25 per cent. more work than at 
any new year for 10 or even more years. Of the 
total over a million tons are of steamships, whereas 
the largest steam tonnage in hand was in 1890— 
784,530 tons, while in recent years it has been often 
as low as 670,000 tons, so that marine engineers 
have much greater work to complete than at many 
previous periods. There is no doubt, however, 
that much of the shipbuilding work is in an ad- 
vanced stage, waiting for the engines to be prepared, 
for only 4127 tons of sailing vessels are on hand, 
whereas a year ago there were 28,736 tons in hand. 





Thus, only 4 per 1000 tons are sail, which is a very 
abnormal condition. The naval work, too, is not 
more, for Lloyds’ gives it as 83 vessels of 227,230 
tons with private firms, and this includes every 
vessel not ready for trial. This compares with 
217,520 tons a year ago, while in 1894 the total was 
122,445 tons, so that the naval work is also very 
satisfactory, and there are several important orders 
shortly to be given out, including four armoured 
cruisers projected in the current Navy Estimates to 
be known as the Cressy class. The special features 
of the type are that, while the vessels will have 
practically the same side armour as the Canopus, 
they will carry the same armament as the Powerful. 
The displacement will be about 12,000 tons and 
the length a little over 400 ft., while the speed 
will be 214 knots. These four vessels to be given 
out before March will bring the total up to that of 
a year ago. The totals compare as follows with 
preceding years : 

Work under Construction at the Beginning of Each Year. 


1897. | 1896. | 1805. | 1894. | 1893, 



































| tons tons tons | tons | tons 
Steamers. . ..| 1,009,192 | 755,947 | 678,318 | 632,443 | 578,026 
Sailing ships 4,127 28,736 | 33,244| 25,813 | 63,955 
| 
1,013,319 | 784,711 | 711,562 | 658,286 | 641,981 
Navy ships (pri- | 
vate yards) ..| 227,230 217,520 | 115,620 | 122,445 | 45,855 
Royal Dockyards} 85,690 71,070 | 101,930 138,540 | 71,214 
| 1,826,239 | 1,073,301 | 929,112 | 919,271 | 769,050 
Foreign - owned) _ | 
merchant ‘ i 315,141 220,783 | 38,995 | 92,615 | 68,495 
Percentage of 
ditto to total) 
merchant oul 31.5 28 5.5 14 | «10.7 
Percentage of sail] | 
tototal..  ..! 3.8 4.7 | 83.94 | 9.95 
| | 








Comparing the condition now with that at the 
beginning of last year the improvement in the con- 
dition is somewhat unequally divided. At Glasgow 
the increase in tonnage on hand is only 15,000 tons, 
or about 8 per cent., whereas in Greenock there is 
44,000 tons more, or 55 per cent. more than a year 
ago. Again, Belfast, where there are only two 
yards, the total is 165,166 tons against the 190,593 
tons of Glasgow with its dozen yards. Belfast 
has improved its position by 28 per cent. The 
north-eastern ports have shared equally. New- 
castle has 167,075 tons, 21 percent. more ; Sunder- 
land has 153,612 tons, an increase of 23 per cent. ; 
the Tees has to credit 79,764 tons, or 26 per cent. 
more ; and Hartlepool, 67,475 tons, an addition 
equal to 474 per cent. Barrow has about the same 
amount of merchant work, and a _ considerably 
greater quantity of naval work than a year ago. 





NOTES, 
Tue VoLtocpa-ARCHANGEL RatLway. 

Aw important work in connection with the open- 
ing out of Northern Russia has just been completed. 
This is the continuation of the Vologda narrow- 
gauge railway as far as the port of Archangel on 
the south-eastern corner of the White Sea, and at 
the mouth of the river Dvina. This new line, 
which was opened some weeks ago, is nearly 400 
miles in length. The Vologda-Archangel Railway 
passes for the most part through deserted or 
sparsely populated regions, or across ‘‘ tundras ” 
and marshes, which are sometimes 50 ft. in depth. 
The whole nature of the country through which the 
new line passes was remarkably unfavourable to 
its construction, and presented almost insuperable 
difficulties, which had to be overcome before the 
undertaking could be carried out. Marshes and 
patches of bog and swamp had to be filled in ; the 
newly-made embankments were continually giving 
way, and had again to be built up until the necess- 
ary stability had been obtained. Six iron bridges 
and numerous bridges of wood have been found re- 
quisite, and the transport of the iron has been no 
light task. The wooden bridges are frequently built 
upon piles driven to a great depth beneath the sur- 
face. There is little doubt that this new line is of 
vast military as well as commercial importance, for it 
must inevitably play a leading part in the openin 
out of the northern provinces of Russia. It wil 
lead to a great exchange of various home pro- 
ducts ; for example, it is now possible to convey 
the fish, timber, and other products of the nor- 
thern provinces southwards to Moscow and other 
inland towns. In return for these commodities, 
the central provinces will be in a position to 
supply. the provinces lying round the White 
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Sea with cheap corn and other produce. In the 
event of another famine this new line will be 
of incalculable benefit. The construction of 
the Vologda-Archangel Railway is but a detail 
in the vast programme which is to be carried 
out with the object of opening out the hitherto un- 
developed resources of Northern Russia, which, as 
is well known, is extremely rich in petroleum, iron, 
timber, copper, fish, game, and other natural pro- 
duce. The next important work in this direction 
will be the completion of the military and strate- 
gical railway connecting the new harbour of Eca- 
therinsk, on the Moorman coast in Russian Lap- 
land, with Kola, Petrozavodsk, and St. Petersburg. 
This new harbour in Russian Lapland will form an 
important station for the Russian fleet, and it is 
expected that it will become in the course of time 
what Newfoundland is for England—an important 
fishing ground and station for the fleet. 





Free AND Prorectep LAgour. 


It is a sad thing at the end of this nineteenth 
century of enlightenment and progress that in free 
and happy England honest labour should require 
protection other than the law can give it ; but so 
itis. The amiable practices of the picket have 
been brought to such a state of development that a 
society has been formed whose chief sphere of 
usefulness is found in picketing the pickets. 
The Free Labour Protection Association has just 
issued a report of the proceedings for the past year, 
and very spirited reading it affords. The Associa- 
tion has all the vigour of youth, being now just about 
six months old. It was founded on July 16 last, 
by means of a resolution moved by Colonel H. C. 
Dyer, and seconded by Mr. G. A. Laws during a 
meeting of influential employers called for the pur- 
pose. The Executive Committee consists of the 
Earl of Wemyss, Sir William Thomas Lewis, Colonel 
Dyer, the Hon. W. W. Vivian, Messrs. Alexander 
Siemens, George Livesey, H. D. Greene, Q.C., 
M.P., T. F. Rider, G. A. Laws, and W. Shepherd. 
The secretary is Mr. F. Millar. The central office 
is 7, Victoria-street, Westminster. Its objects are 
to test the efticiency of existing laws; to watch 
strikes and insure the observance of the law; to 
oppose legislation injuriously affecting trade ; and 
to give help to employers during strikes. Its most 
useful field of activity will be in preventing picket 
violence ; if it can stop this most other things will 
follow as a matter of course. The steps taken 
towards this end have been commendably practical. 
The Association, we are told, ‘* has at its command 
a large number of trained men, ex-guardsmen, c., 
and 800 men who have served full time in the City 
and Metropolitan police forces. These men can be 
mobilised in a few hours and despatched to any 
district where their services may be needed.” The 
mere knowledge that these men were available has 
already produced an excellent effect, if only by 
sharpening the vigilance of the police authorities. 
In Sheffield the strike promoters did their best to 
get police protection withdrawn from the free- 
labourers who were employed by Cammell’s, 
Vickers’, John Brown and Co., and Firth’s ; but 
were unsuccessful, and the Association takes some 
credit to itself that the men are now working peace- 
ably for these firms. In Nottingham another course 
was adopted for rendering the pickets harmless. Out 
of 800 men employed by a London engineering 
firm, two were x en on account of their athletic 
proportions. These were not lodged in the works 
and kept out of sight, but were taken to an hotel 
on the other side of the town. Four times a day 
these men walked through the streets between their 
lodgings and the works, under the protection of 
the local police. The object was to show the 
pickets they were not all-powerful, and to convince 
the workers that they could rely on efficient protec- 
tion. The result was so satisfactory that Messrs. 
Manlove, Alliott, and Co. were able to announce 
their vacancies were soon filled up. From the 
first day on which the Association advertised for 
non-union workmen, the central oftice at Westmin- 
ster was picketed, but no serious attempt was 
made to molest any one entering or departing from 
the oftices. The Association had one or two ex- 
police sergeants on duty, and their presence pre- 
vented the pickets from making use of any threats 
towards those ‘‘ who claim the right, as free men in 
a free country, to dispose of their labour without 
consulting the officials of a trade society.” There 
is nothing like a reserve of force for preventing 
bullying and violence. The Association evidently 


believe that the best way to preserve peace js to be 








prepared for war. The committee has also under 
consideration certain proposals with regard to an 
amendment of the law relating to strikes and 
picketing. 
THE Errect or AGE ON ENGINEERS. 
‘* Don’t weep for me now, don’t weep for me never, 
For I’m going to do nothing for ever and ever.” 

So ends the ‘‘epitaph of a tired woman.” No 
doubt there are plenty of women—and of men, too 
—whose idea of bliss is perfect rest. It is sad that 
it should be so: sad that any should be kept so 
close to uncongenial tasks that all hope and 
elasticity is crushed out of their souls. Fortu- 
nately, such a state of mind seldom occurs in those 
who work with their brains, and even then it is 
only a passing mood. As a rule, the man whose 
avocation is intellectual, and who is not subject to 
business worries, keeps his spirits buoyant and his 
appetite for work unimpaired tothe last. We have 
only to look at the Houses of Parliament, at the 
Bench, at the Church, to see that years do not 
necessarily impair a man’s intellectual powers. 
The same lesson is to be learned by attendance at 
the meetings of the Institution of Civil Engineers. 
What active old men gather round the Council 
table, as full of interest in life as ever they 
were! Indeed, it is characteristic of engineers 
that they work to the last, and only retire 
when the inevitable accident carries them out 
of the world—that is, if they are not Govern- 
ment servants. If they are, then at the age 
of 65 their ripe experience and their stores 
of knowledge are discarded by the Department, 
and they are bowed out of the office to make what 
use they may of their remaining years. This fact 
has been brought forcibly home to us this week by 
reading in a contemporary that Mr. James Wims- 
hurst will, in a feiv months, vacate his position as 
chief shipwright to the Board of Trade, and 
that the question of his successor is still unde- 
cided. A concrete example of this kind makes us 
realise how greatly a man’s occupation affects his 
intellectual power. Compulsory retirement from 
the Civil Service at the age of 65 was arrived at by 
experience among those who are engaged in clerical 
duties, for it was found that their efficiency was 
falling to a low ebb at that age, and that they 
were obstacles rather than aids to the work of their 
Department. So the rule was made universal, and 
applied not only to clerks, but also to engineers, 
to the great loss of the country. We have only to 
call attention to the approaching retirement of 
Mr. W. H. Preece to show that retirement by age 
costs the Government very dearly. When we look 
at commercial undertakings we find a very different 
state of affairs. Mr. B. Martell, of Lloyds Registry, 
and Mr. Wimshurst were colleagues in their early 
days, Mr. Martell being the senior. He remained at 
Lloyds, while 23 years ago Mr. Wimshurst went to 
the Board of Trade. Both have carried out their 
respective duties in a way that has gained not only 
the esteem of their principals, but also the goodwill 
and respect of shipbuilders and shipowners. He 
would bea bold man—and a foolish man—who sug- 
gested to Mr. Martell that he was no longer com- 

etent for his work ; while it is inconceivable that 

loyds would willingly deprive themselves of the ad- 
vantage of his wisdom and knowledge. Mr. Wims- 
hurst’s professional work does not bring him pro- 
minently before the general public, but as an inven- 
tor and an electrician he has made a name which will 
ever live in scientific literature. His friends, among 
whom are included most of the men of science 
in the country, know that his activity is as great 
to-day as 20 years ago, while his experience and his 
judgment are necessarily much riper. Neverthe- 
less the rule demands that he shall retire from the 
Board of Trade, and unless an exception is made in 
his favour, a few months will see the public service 
the poorer for his loss. For him the matter is not 
serious ; he has avocations and interests which will 
occupy his mind and his time. But to many engi- 
neers it is a most momentous matter to be cut 
adrift from their professional pursuits ; they are 
too old to make practices for themselves, and they 
have no hobbies to fall back upon. When they 
leave the oftice they turn the corner of life, and the 
rest of the path is steep downhill. The secret of 
long life lies in interesting work and this is why 
engineers should not be retired at the same age as 
clerks. To condemn them to ‘‘ do nothing for ever 
and ever,” or, at any rate, for the remainder of 
their mundane existence, is often to sign their 
death-warrant. 





FATAL COLLISION AT PENISTONE. 

On the arrival of the 5 p.m. express from London at 
Penistone it is usual to draw the through Bradford coach 
forward, and to transfer it to the Lancashire and York- 
shire Railway Company in order to be taken on to its 
destination vid Huddersfield. On the evening of October 
10 the coach was drawn forward as usual to the west 
cabin accompanied by two porters, one to uncouple it 
and the other to couple it on to the Lancashire and 
Yorkshire Railway Company’s engine. On the night in 
question the hand lamp of one of these porters went out, 
and he gave it to the other man to re-light. The 
first man, under the impression that the London and 
Yorkshire Railway engine was close up to the carriage, 
uncoupled it from the London engine, and ran round to 
couple it up to the Lancashire and Yorkshire Railway 
engine, but found that this was not there. He imme- 
diately ran back to re-couple it on to the London engine, 
but was too late, as owing to the gradient—1 in 101—the 
carriage had already begun to move. Both men tried 
in vain to stop it, and it ran some 200 yards and then col- 
lided with the Lancashire and Yorkshire Railway engine 
in the middle road at the spot marked ‘“ X ” on 
the figure. The shunters shouted to the engineman, 
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and he had got his engine reversed and was just starting 
to run back in the same direction as the coach, when the 
collision occurred. No wheels left the rails, but five of 
the passengers complained of injury, and one lady subse- 
sy died from the effects of the shock and injuries. 

"he night was very dark, and Colonel Addison does not 
consider that the enginemen are in any way to blame for 
the accident. He i all the blame on the porter who 
uncoupled the vehicle from the London engine, but he 
does not consider that the man showed a deliberate want 
of care or, therefore, that his fault was a very grave one. 
He looks upon the accident, however, as a warning of the 
danger of deviating in the slightest degree from the 
authorised mode of working. ‘After the accident a leak 
was found in the diaphragm of the vacuum brake of the 
carriage, and if the vacuum had not leaked off very 
rapidly the porter’s premature action would probably 
have not led to any bad results. Of course, it is well 
understood that the automatic brake must never be alone 
relied on to hold a detached vehicle on a falling gradient 
during shunting operations. 








A ‘ BALANCED ” LOCOMOTIVE ? 
To THE Eprror oF ENGINEERING. 

Si1r,—In Mr. Morison’s paper ‘‘On a Balanced Loco- 
motive,” in your issue of November 5, he proposes a 
four-cylinder engine with the two cranks on one side 
opposite to each other and at right angles to the two 
cranks on the other side. In that arrangement neither 
the forces nor couples due to inertia of reciprocating parts 
are exactly balanced, and balanced weights on the wheels 
have to be used, only smaller than those used for the 
ordinary two-crank engine. I would like to suggest an 
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arrangement with five cylinders, in which all the forces 
and couples due to inertia are practically perfectly 
balanced, and no balance weights are needed. 

In a three-cylinder engine, with cranks at 120deg., and 
an equal mass of reciprocating parts connected to each 
crank, the forces due to inertia are balanced, but there 18 
a couple tending to rock the engine in a plane throu h 
the centre lines of the cylinders. If two three-cylinder 
engines like the above were connected together thus, 
the couples due to each engine separately would balance 
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each other. Now if one crank were substituted for 
Nos. 3 and 4, having the weight of its reciprocating parts 
double that of any of the other cranks thus, it would 
make no difference to the balance, and I think this 
arrangement could be used on a locomotive. 

The two cylinders of a locomotive are generally about 
19 in. in diameter ; this is equal to six eolinden, each of 
11 in. in diameter, or Nos. 1, 2, 4, and 5 cylinders, 11 in. 
in diameter, and No. 3, 15 in. in diameter, in the above 
arrangement. The distance between the frames is about 
4ft., so that Nos, 2, 3, and 4 cylinders could be got be- 
tween the frames and Nos, 1 and 5 outside. The slide 
valves of Nos. 2 and 4 cylinders can be worked by the 
same eccentrics placed between Nos. 2 and 3 cranks; say, 
the eccentrics for No. 3 cylinder might be between Nos. 
3 and 4 cranks, and those for Nos 1 and 5 oncrank cheeks 
attached to the outside crankpins. 

If Joy’s gear were used the crankshaft might be made 
thus, and much longer bearings obtained. 

By placing the centre lines of the cylinders diagonally 
the cylinders for a compound engine might even be got be- 
tween the frames, and I do not think their being slightly 
out of one plane would materially affect the balance. 

I am, Sir, yours sincerely, 
GILBERT C. NICOLSON. 
H.M.S. Rambler, Bermuda, November 24, 1897. 


To THE EDITOR OF ENGINEERING. 

Str,—The letter under the above heading in your issue 
of 31st ult. evinces a degree of hostility to American 
practice somewhat out of proportion to the strength of 
the argument adduced against it, and which would appear 
to apply with equal force to the type of four-cylinder 
engines now undergoing trial on three British railways. 
It is scarcely necessary to assume that the designers are 
not acquainted with principles enunciated half a century 
ago, even if they have omitted to follow their careful re- 
tabulation by your correspondent. 

The aim of locomotive engineering is to provide trans- 
portation at minimum cost. It may happen that the 
saving in working expenses effected by a refined approxi- 
mation to theoretical perfection, or the production of a 
splendidly symmetrical external elevation, will fail to 
yield a satisfactory return on the additional capital cost. 

The rapid advances made by American locomotives in 
neutral markets and the unprecedented low cost of rail- 
way working in the United States, tend to discount the 
superiority of tone often discernible in our criticism of 
practice ‘‘on the other side,” and which is really more 
amusing than the characteristic spread-eagle style of our 
go-ahead friends. 

Our railways hasten so slowly in the adoption of units 
of greater power that running wages and mileage in- 
crease pari passu with growing traffic, and passenger 
accommodation is restricted by unwillingness to increase 
loads that under existing circumstances call frequently 
for pilot working. 

Considering that some recent examples of British prac- 
tice are found to weigh 14 per cent. heavier per unit of 
heating surface, when compared with standard French 
and American engines, we appear to enter a somewhat 
vitreous environment from which to throw imputations on 
the inferiority of our neighbours’ productions. 

Returning to the particular engine which calls forth the 
anathema from St. Petersburg, the laboratory test (which 
the majority will gauge to be of greater value than that 
at which your correspondent appraises it) indicates with- 
out question a considerablede of suppression of the fore- 
and-aft movement, and this is precisely the motion which 
is likely to increase the difficulty of attaining high speeds. 
In considering this of greater importance than the couple 
tending to produce sinuous motion, I rely on the high 
value of the moment of inertia of the engine about a 
vertical axis, coupled with the brief period of action, and 
am further supported by the authority of the late D. K. 
Clark’s ‘‘ Railway Machinery.” 

I share in the admiration expressed by ‘‘Novoye 
Vremya” for the four-cylinder system, as applied to the 
compound engines on the Northern of France, Paris- 
Lyons, and southern lines ; but experience in this country 
indicates that a word of caution is not out of place in 
subjecting the trailing end of a thin plate frame, neces- 
sarily unstayed over a considerable length, to forces which 
may cause bending or ‘‘ whipping” ina horizontal plane. 
For this and other reasons a case might be stated for 
bringing both coupled axles to the front of the firebox. 
The practice of coupling all the cylinders to a single axle 
has the one advantage of reducing the fore-and-aft pres- 
sures on the boxes, and this is not sufficient to outweigh the 
objections against increasing the stresses on the crank axle. 

It appears that, without introducing objectionable 
features, the angles between the various cranks and the 
mass of the attached parts might be arranged to secure a 
practical balance of the reciprocating parts without the 
use of counterweights ; the revolving parts might also be 
balanced by counterweights in their respective wheels, in 
order to suppress the vertical disturbances entirely. 

Yours truly, 
mE ak 





JOINING DIFFERENT RAIL SECTIONS. 

: To THE Eprror oF ENGINEERING. 

Sir,—Having for many years urged the adoption of 
heavier rail sections up to 100 lb. per yard for greater 
safety and economy in railway traffic, it is satisfactory 
to see how widely this principle is now acted upon on main 
lines in most countries. It has, however, been retarded 
by the over-estimation by engineers of the inconvenience 
of joining two different sections. For while it is true 
that the different height of sections necessitates a 
change of points and crossings, these can be left 
until they are worn out, 1 the new section can 


be laid down between the stations to begin with. 
There would then only be two pairs of step-fishplates 
required at each break of section. These fishplates for 
two rail sections, usually called ‘‘step-fishplates,” are 
often made in the railway company’s own smithy from 
steel bars, but since the introduction of heavier rails 
there is room for a special manufacture, particularly 
as such step-fishplates are also wanted in considerable 
numbers in the frequent renewals of the same rail section 
to level the line, when badly worn and flattened rails 
have to be replaced by new ones. For this purpose it 
would be an advantage to have fishplates of different 
steps, say about 4 in. to } in. to level each rail according 
to the different wear, even with the same section. 

But leaving the question of step-fishplates for the 
levelling of the line, we will now notice the different 
modes adopted in joining two different rail sections. 
Fig. 1 shows cast-steel step-fishplates angular section 
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joining a 68 lb. with my new 80 lb. flange rail on the 
Swedish State Line. The weight is about 56 lb. per 

ir, and at 24/. per ton would make 12s. per joint. 
This plan has been used on the Swedish State Railways 
for many years, and has given satisfaction. 
Fig. 2, Cast-steel rail-junction, shows a method de- 
signed by Mr. C. W. Kinder, Engineer-in-Chief for the 
Imperial Chinese Railways, for joining my old 60 Ib. 
with my new 85 Ib. rail, the ordinary fishplates for each 
section being used to make the connection. 
It is about 27 in. long, and weighs 56 Ib., and costs 
about the same as the fishplates in Fig. 1. 
There is, however, the liability to unsoundness in 
casting with both these methods, and weakness through 
the steel not being worked, besides the contact surfaces 
cannot be as smooth as if they had been rolled or planed. 
Fig. 3 shows an 86 Ib. bullhead rail joined with a 100 lb. 
by plain rolled step-fishplates, and weighs only 34 lb. 

r pair. These can be made from a bar rolled to the 
ae section and planed, or still better by forging in a 
die under a steam hammer or press. 
Such a plain fishplate fa also be used instead of 
angular fishplates for reper ig two flange rail sections, 
as the creeping of the road, which is prevented by the 
spikes in an angular fish, would not be much affected by 
the omission of the spikes in one joint only. 
Regarding the change of bullhead rails to heavier 
sections, it is of great importance to design such a lower 
rail head as will allow the use of the old chairs, if such 
are still serviceable ; in fact, to disturb the road as little 
as possible should always be the aim in joining new rail 
sections. 
From the above it is clear that the inconvenience of 
having two or more different rail sections is easily 
overcome, and therefore should not retard the intro- 
duction of a heavier rail of an improved section ; as the 
increased speed, and the saving in maintenance of the 
permanent way demands it on nearly all main lines. 

C. P. SANDBERG. 
19, Great aici os, Westminster, S.W. 
anuary 7, 1898. 








STAYING OF LOCOMOTIVE FIREBOXES. 
To THE Epitor oF ENGINEERING. 

Srr,—The calculations by your correspondents in last 

week’s issue are most interesting, and it is to be ho 

that the suggestion of ‘‘Q.E.D.” will be responded to by 

those who are in a position to elucidate the part of the 

subject he refers to. 

It may be well, however, to point out that theoretical 
calculations of the strains thrown on the individual stays, 
or of the forces required to bend stays of different dia- 
meters, however interesting in themselves, are not of 








plates by heat we have forces set up which—like the force 
of freezing water in the fissures o —are almost, if 
not wholly, irresistible. Consequently those stays in the 
more extreme positions of a locomotive firebox, in circum- 
stances such as you have indicated in your article on this 
subject, must yield to bending, whatever their diameter 
and strength may be ; and being thus bent, it is obvious 
that those of large diameter will suffer injury by repeated 
bendings in a greater degree than stays of smaller dia- 
meter ; and I am inclined to think that this injury would 
be found by experiment to be greater—and probably very 
considerably greater—than in direct proportion to their 
relative diameters. 

Then, again, as indicated in your articles, and alluded 
to in Mr. Rendell’s letter in your issue of December 31, 
we have to deal, in the case of the larger locomotive fire- 
boxes of the present day, with expansions far exceeding 
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much practical value in this connection. ; 
It must not be overlooked that in the expansion of 


in quantity those experienced in fireboxes of olden times, 





FIG.1. CAST STEEL STEP FISHPLATE 
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as a result not only of their larger size, but of their 
higher temperature, consequent on the higher steam 
pressures used. These greater expansions largely increase 
the actual range of flexure, through which the stays in 
question are bent, and this is really the crua of the pro- 
blem that has to be solved in the staying of modern loco- 
motive fireboxes. Yours truly, 
January 11, 1898. B. 





PURDUE UNIVERSITY. 
To THE Eprror oF ENGINEERING. 

S1r,—Having noticed in the columns of ENGINEERING 
several communications of recent date in which reference 
is made to the work of the Engineering Laboratory of 
Purdue University, and feeling that some of your corre- 
spondents have seriously misinterpreted its pur I 

eem it proper to send you the following brief statement 
of facts. 

Purdue University gives prominence to courses in 
mechanical, electrical, and civil engineering. For the 
purpose of administering instruction in these departments, 
and also that progress in engineering research may be 
promoted, there has been assembled a laboratory equip- 
ment of considerable importance. There are shop-rooms 
in which students are given practice in the fundamental 
processes of construction, and there are laboratories for 
work in hydraulics, steam engineering, and strength of 
materials, where more advanced students are trained in 
the scientific processes of testing, and where different 
lines of engineering research are conducted. 

The locomotive laboratory, which has been the subject 
of comment in your columns, constitutes one of these 
advanced laboratories. It is not a temporary plant 
brought into existence for a single investigation, as has 
been assumed, but is as permanent as other portions of 
the laboratory equipment. It is so arran, that any 
locomotive, of whatsoever character, may be received 
upon it, and tested under conditions as favourable as 
those which prevail in connection with a stationar 
engine plant, and it is in communication with the rail- 
ways of the country. A locomotive in this laboratory 
may be run at any speed, and under any load, for an 
indefinite period; and while thus run it may be sur- 
rounded with all the delicate accessory apparatus needed 
for the accurate observation of its performance. ‘ 

This plant was a established in the main engi- 
neering laboratory of the University in 1891, and has been 
fully described before the American Society of Mechanical 
Engineers. Early in 1894 this laboratory was partially 
destroyed by fire, and in the process of making good the 
losses thus sustained, the locomotive testing plant was 
re-designed and given a place in a separate building, con- 
structed for its reception, which is now known as the 
Locomotive Annexe. : : 

Not only has the University brought into existence and 
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maintained the mounting mechanism, as already de- 
scribed, but it purchased in 1891 a locomotive for use in 
connection therewith. Since that date a considerable 
number of important investigations have been made, the 
results of some of which have already been published, 
while those of others are in process of publication. 
Among the former may be mentioned : 

“Tests of the Locomotive at the Laboratory of Purdue 
University,” presented at the Chicago meeting of the 
American Society of Mechanical Engineers (August, 
1893, vol. xiv.). 

‘* An Experimental Study of the Effects of the Counter- 
balance in poem Drive Wheels upon the Pressure 
between Wheel and Rail,” presented at the New York 
meeting of the American Society of Mechanical Engi- 
neers. (December, 1894, vol. xvi.) 

‘Notes Concerning the Performance of the Purdue 
Locomotive Schenectady, No. 1,” presented at a meeting 
of the Western Railway Club. (September, 1886.) 

“* A Study of Locomotive Draft Appliances,” presented 
at the Master Mechanics’ Convention. ; 

‘*A Study of Steam Distribution by Locomotive Slide 
Valves,” presented at the Master Mechanics’ Convention. 

During its six years in the laboratory this locomotive, 
now known as Schenectady No. 1, was subjected to 70 
efficiency tests, and to about 250 shorter special tests. 
Each efficiency involved an amount of running equivalent 
to about 100 miles, and in the course of the whole work 
10,000 indicator cards were taken and 20,000 miles were 
ron. 
Recently, Schenectady No. 1 was sold, and it is now 
doing service on one of the leading roads of the country ; 
while another and more modern machine, known as 
Schenectady No. 2, now occupies its place in the labo- 
ratory. 

These facts will serve to show that the plant was not 
brought into existence for the pur of making a single 
test, as implied by one or more of your correspondents ; 
that, on the contrary, its purpose is to serve in conducting 
prolonged investigations of a strictly scientific character ; 
that the tests of the balanced compound locomotive, 
which were of a commercial character, and which have 
been the subject of some controversy in your columns, 
were merely incidental to the purposes of the laboratory. 

Since the tests to demonstrate the condition of balance 
of the balanced compound locomotive have been described 
as unnecessary and purposeless, because more could have 
been shown he a mathematical analysis than resulted 
from the tests, it should be noted that a similar objection 
could be urged against any demonstration of known 
physical laws. The physicist, for example, who in the 
class-room demonstrates the law of the pendulum by ex- 
perimental methods establishes no new truth, and accom- 
plishes nothing which could not have been more perfectly 
shown by a mathematical analysis. But the demonstra- 
tion is not valueless, for it has served to fix in the minds 
of those not already familar with a precise definition of 
these laws, an understanding of the matter which may 
guide them in their thought and action. The tests upon 
the balanced locomotive, so far as they concerned the 
balancing features, were conducted for purposes of de- 
monstration only, and neither the owners of the engine 
nor the laboratory authorities have ever claimed that the 
results had any oH value. I should add, however, that 
both the boiler and the valve gear of the balanced loco- 
motive were of novel design, and that those features, as 
well as those affecting the balancing, were subjected to 
thorough test. The whole work with the engine on the 
plant involved an amount of running equivalent to 3000 
miles; 12 boiler tests were made, and 2000 indicator 
cards were taken, the results of the tests being so con- 
clusive as to leave no doubt as to their accuracy or value. 
It is safe to say that had the same information been 
sought by tests upon the road, the expense would have 
been far greater ion it was upon the plant, and the re- 
sults could not have had the same value. 

I have the honour to be, your obedient servant, 
W. F. M. Goss, 
Professor of Experimental Physics, Purdue University, 

Lafayette, Ind., December 27, 1897. 








THE CO-EFFICIENT OF EXPANSION OF 
NICKEL STEEL. 
To THE EpitoR OF ENGINEERING. 

Sir,—In the issue of ENGINEERING for October 29, page 
528, under the title of ‘*‘ The British Association,” the 
expansion by heat of steel, alloyed with a certain propor- 
tion of nickel, is stated to be almost ni. 

Could you give the value of the minimum observed co- 
etiicient of expansion of nickel steel, and the percentage 
compostion of the alloy to which it refers, or favour with 
references to the source from whence the information 
sought may be obtained? Thanking you in anticipation, 

I am, faithfully yours, 

Melbourne, December 7, 18¢7. AUSTRAL, 


THE MELTING POINT OF ALUMINIUM. 
To THE Eniror or ENGINEERING. 
Sir,—I should like to point out the great difference of 
opinion there seems to be on the question of the melting 
point of aluminium. I have found the following : 


Munro and Jamieson 1530 C. 
Molesworth ... a 705 C 
Roberts-Austin... x ies .. 625C. 
Dupré and Halse (about)... oa .. TOC. 


Perhaps some of your readers can give other figures from 
personal tests and experience. 
Believe me, Sir, yours truly, 
Horwich, January 11. C. B. 


M. 





MISCELLANEA. 


RECENT experiments of Professor Ramsay and Mr. 
M. W. Travers show that argon and helium are, unlike 
hydrogen, quite unable to traverse heated iron, platinum 
and palladium. 


A very large drawbridge to carry eight railway tracks 
is to be erected over the Chicago Drainage Canal. The 
bridge will be 400 ft. long and 160 ft. wide. The cost will 
be 18,5002. for the foundations and piers, and 49,000/. for 
the superstructure. 


It is expected that the steel arch bridge of 840 ft. span, 
now in course of erection at Niagara will be opened to 
traffic in the early summer. This, when completed, will 
be by far the largest arched span in the world, and will 
contain about 1800 tons of steel. 


The new Birmingham water works are proving a sort 
of minor Klondyke to foundrymen, one order for 
25,000 tons of 42-in. cast-iron pipe having already been 
awarded to the Stanton Ironworks Company, Limited, 
near Nottingham. 


A Times telegram states that steady work continues on 
the Panama Canal; 3500 labourers are now employed. 
The principal operation is the reduction of the Culebra 
Hill. The general opinion here is that the recent work is 
most satisfactory. The ultimate completion of the canal 
is considered probable. 


A very large drop hammer, said to be the heaviest yet 
constructed, has recently been completed by the Billings 
and Spencer Company, of Hartlepool, Conn. The 
hammer itself weighs 3000 lb., and the base 90,000 Ib. in 
all. The machine stands 23 ft. high, the fall of the 
hammer being 6 ft. 4 in. as a maximum. 


According to the Mittheilungen aus dem Gabiete des 
Seewesens, the Russian Admiralty has decided to replace 
the Du Temple boilers of torpedo-boats 125 and 126 by 
Yarrow straight-tube boilers, owing to the rapid deteriora- 
tion of the tubes of the former boilers due to their curved 
shape, and also because the Yarrow boilers allow of a 
larger heating surface. 


The traffic receipts for the week ending January 2, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,471,333/., which was earned on 19,163? 
miles. For the corresponding week in 1896, the receipts 
of the same lines amounted to 1,421,838/., with 18,9514 
miles open. There was thus an increase of 49,495/. in 
the receipts, and an increase of 212} in the mileage. 


We learn that three companies are in process of forma- 
tion at St. Petersburg with a joint capital of rather more 
than 4} millions of roubles. One company will turn out 
railway locomotives and carriages, which are to be let out 
on hire. The second company is being set on foot for the 
manufacture of uralite and other fireproof materials ; the 
third company will establish an iron and steel foundry. 


The spirit of protection is not relaxing its energies in 
Russia. The WNovoe Vremya of St. Petersburg announces 
that a resolution was passed at the last Congress of 
Mining Industry held at Charkow, to the effect that not 
only should the law authorising an increased duty on im- 
ported iron be still kept in force, but also that efforts 
should be made in order to prolong the existing regula- 
tions affecting such importation for a period of 10 years 
dating from January 1, 1898. 


The gross revenue of the New South Wales Govern- 
ment Railways for the quarter ending September 30, 
1897, amounted to 699,481/. (against 737,185/.), the ex- 
penditure to 400,276/. (against 405,756/.), and the net 
revenue to 299,205/. (against 331,429/.). The length of 
line operated was 26395 miles (against 2531} miles); the 
number of passengers carried 5,639,635 (against 5,392,491) ; 
the quantity of freight carried 1,129,304 tons (against 
1,113,950 tons); and the quantity of live stock 34,083 
tons (against 42,830 tons). The earnings per train mile 
were 7s. O}d. (against 7s. 5jd.); the expenses per train 
mile 4s, 0}d. (against 4s. 14d.) ; and the ratio of expenses 
to receipts 57.22 per cent., as against 58.04 per cent. for 
the previous year. 


On Thursday last a trial run was made of a steam 
laudau, constructed by the Motor Car Company, of 
16, Red Lion-square, London, W.C. The carriage in 
question is fitted with engines of the enclosed type 
giving 8 horse-power in the aggregate when runnin 
at 800 revolutions per minute. The steam is supplie 
from a coil boiler heated with crude oil, the construction 
being so perfect as to occasion no material odour. 
The steam after passing through the cylinders is con- 


densed in an air-cooled surface condenser. The supply 
of water carried is but six gallons, and the loss in a 
day’s run is said not to exceed one pint. The speed of 


the car is controlled by working the steam expansively 
in the usual way. The whole of the machinery in 
working order is stated to weigh not more than 5 ewt., 
which may be considered an excellent result for a steam 
engine indicating 8 horse-power. The engine and boiler 
are fixed at the back of the laudau, and are completely 
enclosed, but are nevertheless under the full control of 
the driver, who occupies the box seat. 


For many years the lighting of railway trains was con- 
ducted pretty much as the Jucus a non lucendo principle, 
as the dirty oil lamp seldom succeeded in doing more 
than rendering the darkness visible. Within the last de- 
cade, however, a material improvement has been effected, 
and even the South London lines have moved with the 
times, while some of the great companies communicating 
to the north and west have almost reached the American 
standard in this regard. On noline is the question of light- 
ing of such paramount importance as on the Underground. 


| The drawbacks in the matter of foul air are quite sufti- 





cient deterrents to passengers without other discomforts. 
Realising this the company adopted gas lighting, and 
from time to time increased the illumination by adding to 
the number of burners. The most recent move in this 
direction is the equipment of one of the Metropolitan 


trains with 16 candle-power double mares by Pintsch’s 
Patent rem: 2 Company, Limited, of 38, denhall- 
street, E.C. The burners are arranged two in each globe, 


and together give a light of fully 16 candle-power, as 
already stated. It is claimed that this train is the most 
brilliantly lighted of any on an English railway. 


The ninth annual report of the Interstate Commerce 
Commission, giving statistics of railroads in the United 
States for the fiscal year ended June 30, 1896, just issued, 
shows that on that date there were 151 railroads in the 
hands of receivers, a decrease of 18 from the figures of the 
previous year. The report states that in the United 
States the aggregate mileage on June 30, 1896, was 
182,766.63 miles, showing an increase of 2119.16 miles as 
compared with the previous year, or a percentage in- 
crease during the year of 1.17, as against 1.09 per cent. 
for the year previous and 1.27 per cent. for the year end- 
ing June 30, 1894. The total number of all kinds of loco- 
motives in service, June 30, 1896, was 35,950, an increase 
of 251 as compared with the previous year, and the total 
number of cars was 1,297,649, an increase of 27,088 as 
compared with the previous year. The number of men 
employed on the railways of the United States, June 30, 
1896, was 826,620, or 454 men per 100 miles of line. The 
corresponding figures for 1893 were 873,602, or 515 per 100 
miles ; for 1894, 779,608, or 444 per 100 miles ; rh 1895, 
785,034, or 441 per 100 miles. In regard to the capital 
invested in railroads the report says: ‘‘The amount 
of railway capital on June 30, 1896, was 10,566,865,771 
dols., which, assigned to a mileage is, sho was 
capitalisation per mile of line of 59,610 dols. Stocks 
have increased during the year by 265,268,613 dols. 
while funded debt suffered a decrease of 45,157,071 dols., 
pecey accounted for by the fact that the Long Island 

ilroad is not this year included in the report. Classi- 
fied by rates of interest, the statement of stocks shows 
that of 5,226,527,269 dols. worth, 3,667,503,194 dols. worth 
paid nothing, 68,230,475 dols. worth paid over 10 per 
cent., and the balance from 1 to 10 per cent. Of 
4,517,872,063 dols. worth of bonds, only 515,029,668 dols. 
worth paid nothing, 2,175,811,692 dols. worth paid from 
4 to 6 per cent., and only 8,237,900 dols. worth paid over 
10 per cent.” The gross earnings from operation for the 
year are given at 1,150,169,376 dols., an increase of 
74,797,294 dols. over the previous year, while the aggre- 
gate of expenses was 1,123,239,537 dols., of which 68.82 
per cent. was an operating expense, and 31.18 per cent. 
was assignable to fixed charges. The number of passen- 
gers carried by the railways of the United States during 
the year ending June 30, 1896, was 511,772,737, an in- 
crease of 4,357,375 over the previous year. The number 
of tons of freight carried was 765,891,385, an increase of 
69,130,214 tons, during the year, and a larger tonnage 
than for any other year in the history of American 
railways. 








Pneumatic Tusrs aT New York.—The first section oa 
wc mn mail tube system between New York and 

rooklyn has been recently inaugurated. This section, 
which is ultimately to connect the Brooklyn and New 
York post offices, extends between the New York Post 
Office and the New York Produce Exchange. 





FOREIGN SHIPBUILDING IN 1897.—Lloyd’s Returns sow 
that there were built abroad, during the past year, 253 
steamers of 278,443 tons, and 146 sailing vessels of 100,995 
tons, in addition to 42 war vessels of 133,435 tons dis- 
placement. Among foreign countries, the three leading 
places are held by Germany (140,000 tons), United States 
of America (87,000 tons), and France (49,000 tons). In- 
cluded in the figures for Germany are three steamers of 
more than 12,000 tons each, viz.: Kaiser Wilhelm der 
Grosse, 14,349 tons gross ; Kaiser Friedrich, approximately 
12,500 tons gross ; and Pretoria approximately 12,500 tons 

. A large warship tonnage (51,000 tons displace- 
ment) has also been launched in Germany during the 
year. Of the tonnage reported from the United States, 
about 60 per cent. does not affect the general commerce of 
the world, but is intended exclusively for service on the 
Great Lakes of North America. As showing the size of 
vessels —— in this special trade, it is interesting to 
note that threesteamers have been built for it during 1897 of 
upwards of 4000 tons each, besides seven sailing barges 
ranging between 3180 and 3800 tons. As regards French 
shipbuilding, the most noticeable feature has recently 

n the development of the construction of large sailing 
vessels. Five such vessels, of 2900 tons and above, have 
been launched are the year, all having been built under 
the supervision of Lloyd’s Register. The largest of these, 
and also the largest oing sailing vessels built in 
the world in 1897, are the Guevilly. 3482 tons gross; 
Atlantique, 3094 tons ; Jacqueline, 3017 tons gross. 
The total output of the world during 1897 (exclusive of 
warships) thus appears to have been about 1,331,000 tons 
(1,202,000 steam, 129,000 sail). Lloyd’s Register Wreck 
Returns show that the tonnage of all nationalities totally 
lost, broken up, &c., in the course of twelve months 
amounts to about 712,000 tons (316,000 steam, 396,000 
sail). It will thus be seen that, while the sailing tonnage 
of the world has been reduced by 267,000 tons during 
1897, the steam tonnage has increased by about 886,000 
tons. The net increase of the world’s mercantile tonnage 
is, therefore, 619,000 tons. Of this total, the net increase 
in the tonnage of the United Kingdom, as given above, 
is rather less than 8 per cent. Of the new tonnage 
launched, however, the United Kingdom has acquired 
about 54 per cent. 











JAN. 14, 1898. ] 


ENGINEERING. 





57 








COMBINED RATCHET WRENCH AND DRILL. 


CONSTRUCTED BY THE KEYSTONE MANUFACTURING COMPANY, BUFFALO, N.Y., U.S.A. 





WE illustrate on this page a useful tool which has 
been introduced by the Keystone Manufacturing Com- 
pany, of Buffalo, N.Y., U.S.A. The instrument in 
question can be used as a wrench or as a ratchet drill, 
and works well in either capacity. The uppermost of 
our engravings shows the tool ready for use as a 
wrench. As will be seen, the nut to be operated on is 
gripped by a couple of jaws below the ratchet wheel, 
the width between which is adjustable by a thumb 
screw, as shown. Such a tool is, of course, specially 
convenient when nuts have to be tightened up, in 
situations too cramped to allow of a fair turn being 
made with an ordinary spanner. By throwing over 
the little thumb lever shown in the handle near its 
head, the direction of the ratchet motion can be 
reversed. When used for heavy drilling, the screwed 
spindle and drill socket shown in the centre of our 
illustrations is used. The screwed portion is passed 
through the hole in the ratchet wheel, and the nut 
shown to the left run down on it, whilst the flat por- 
tion of the socket is gripped by the adjustable jaws 
already mentioned. For work in which a heavy pres- 
sure is not needed, such as tapping or reaming, the 
socket with a plain shank shown below is substituted 
for the screwed spindle used in drilling, and the handle 
shown on the right takes the place of the nut, em- 
ployed in the former operation. Mr. A. Chater, of 
1 and 2, Chiswell-street, E.C., is the agent for the 
tool in this country. 








Russtan Navan Ports.—During the last two or three 
years considerable extensions of the Libau Harbour have 
been going on for the purpose of making it a large and 
convenient naval port. During the process of the work 
it has, however, transpired that the circumstances at 
Libau are not altogether favourable, and that more par- 
ticularly the condition of the soil offers many difficulties. 
The attention of the naval authorities has, therefore, 
been directed to the town of Windau, which lies more 
northerly than Libau, but it has not yet been definitely 
settled whether the former is to be made a naval port. 
Extensions on a large scale have, however, also been de- 
cided upon for Windau, the calculated expenditure for 
next year being 800,000 roubles. The entrance is to be 
25 ft. deep and 250 ft. wide, and the depth at the quay 
is to be 24 ft. In all probability further extensions are 
under contemplation, and it is generally supposed that 
Windau will before long be made an important naval 
port. Several circumstances are in favour of Windau, 
the bottom does not offer any difficulties, and it is not so 
apt to freeze as is the Libau port. 





Our Locomotive Exports.—Our locomotive exports 
in December reflected unmistakably the effects of the 
prolonged strike in the engineering trade, the value of 
the shipments made for the month having been only 
49,9361., as compared with 168,045/. in December, 1896, 
and 70,3642. in December, 1895. In these totals the 
engines shipped for South America figured for 6626/., as 
compared with 18,131/. and 25,746/. ; and those forwarded 
to British India, for 16,606/., as compared with 21,9397. 
and 18,0177. The value of the shipments to Australasia 
also declined in December to 3496/., as compared with 
25,5702. and 15,6497. The value of the locomotives ex- 
ported from the United Kingdom during the whole of 
ast year was 1,012,587/., as compared with 1,077,823/. in 
1896 and 798,027/. in 1895. In these totals the exports to 
South America figured for 125,659/., as compared with 
262,6202. in 1896 and 178,7992. in 1895 ; those to British 
India for 233,5217., as compared with 186,0097. and 
305,535/. ; those to British South Africa, for 81,915/., as 
compared with 118,719/. and 4244/.; and those to Austral- 
asia, for 184,610/., as compared with 164,887/. and 46,666/. 
Locomotives were forwarded to Spain last year to the 
value of 27,9897., as compared with 31,2037. and 35,9377. 
m 1896 and 1895 respectively. Other European countries 
also took British locomotives last year to the value of 
$2,139/., as compared with 48,1247. and 55,524/. in 1896 
and 1895 respectively. 





THE DIAMOND “S” BRAKE SHOE. 

Tux Sargent Company, of 675, Old Colony Building, 
Chicago, U.S.A., have introduced the brake shoe 
which we illustrate herewith. It is a mixture of cast 
iron and soft steel, the latter in the form of expanded 
metal. Strips of this metal are cut to the required 
size, and are laid together as closely as possible, as 
shown in the engraving. These are then placed in a 
mould, and are run up with soft cast iron. The steel 
is first pickled, and it is found that the iron adheres 
to it perfectly, binding the whole into a solid block of 
great strength. The Sargent Company explain the 
action of this brake shoe as follows: ‘‘It forms a 
network of soft steel, which restrains the granules 





of cast iron from being removed by the revolv- 
ing wheel until the steel barriers are slightly 
worn down, when the granules are carried along to 
the next diamond in each case, so that the cast-iron 
granule on either end of the shoe must find its way to 
the other end by passing over many barriers of soft 
steel. The impeded progress of these particles, which 
are always granular in shape, is productive of much 
greater durability and friction than might be looked 
for from a combination, so great a percentage of which 
is cast iron. . . . The official reports of tests show a 
very large economy as compared with cast iron, and 
this result is obtained without impairment of the 
braking qualities of the shoe.” 








INDUSTRIAL NOTES. 

Tue annual Congress of the National Federation of 
Miners met at Bristol during last week, when a total 
of 322,000 members were represented by 54 delegates. 
Most of the coalfields of Great Britain were repre- 
sented, except Durham, Northumberland, and South 
Wales. The president, in his opening address, stated 
that the Federation had gone down in some districts, 
but had risen in others, so that the aggregate member- 
ship was about the same as it was a year ago. He 
asked, significantly, if the membership went down in 
good times—what might they expect when the times 
were bad? But he added that the Federation had 
never been in better order than during the past year. 





His speech was devoted to the vindication of trade 
unionism, a criticism of its opponents—novelists, 
newspapers, and millionaires coming in for a share of 
denunciation ; and a vindication of the attitude of the 
Miners’ Federation as regards the eight-hours day by 
legislation. He then referred to the Compensation Act 
and denounced all attempts to contract out of its pro- 
visions, adding a warning to the permanent officials 
of relief societies, that if they favoured contracting 
out the trade unionists would oust them from 
their positions. He also referred to the increased 
use of machinery in mines, a subject, he said, which 
was troubling them a little, but not much. Mr. Ed- 
wards, in moving a vote of thanks to Mr. B. Pickard, 
M.P., for his address, said that the use of machines 
had improved rather than injured the condition of the 
workmen, for such machines did the heavy drudgery 
of mining work. Dealing with the wages question, 
a subject relegated to the Congress by the several dis- 
tricts, the president reviewed the situation, taking 
into consideration the engineering dispute and other 
circumstances, and said that he did not think the time 
opportune to take decided action in that matter. He 
said that it was the easiest thing in the world to get 
workmen to go in for an advance in wages. Trade 
was never better than now, and the coal exports were 
enormous, but he thought that the wages question 
could wait. Subsequently the delegates discussed the 
matter in private. The delegates decided to let the 
matter be in abeyance for the present, but the officials 
were empowered to take steps to call a special confer- 
ence when an opportune time arrived for raising the 
question. In view of the continued dispute in the en- 
gineering trades, and the consequent slackness in the 
allied branches, the decision of the Conference was a 
prudent one, though the Lancashire, Cheshire, and 
Scottish districts favoured an advance movement as 
regards wages. 

The several specific matters discussed by the Con- 
gress were: 1. An amendment of the Fatal Accidents 
Inquiry (Scotland) Act, so as to give the same powers 
under that Act as are now exercised by coroners at 
inquests in England. It was urged that public in- 
quiries tend to prevent accidents in all dangerous em- 
ployments, inasmuch as employers would not face 
public inquiry if such accidents were preventible. 2. 
It was resolved to press on the Miners’ Kight-Hours 
Bill with unabated vigour. Many of the speakers 
severely condemned the Durham and Northumberland 
men for their opposition to the Bill; but the Cleve- 
land delegate showed that in his district they had 
secured the eight hours 20 years ago. Another dele- 
gate referred to the fact that in Durham and North- 
umberland the men only worked seven-hour shifts, 
but the lads worked longer hours. It was resolved to 
get as many members of Parliament as possible to 
ballot for a place at the opening of the session. 3. 
The Workmen’s Compensation Act. The Conference 
decided to give a general support to the Act, not to 
seek to amend it as regards its limited application, 
contributory negligence, and contracting out. Some 
of the delegates expressed themselves as more favour- 
able to the Employers’ Liability Act, but it was 
pointed out that that Act is still in force, as well as 
the Compensation Act. 4. The Truck Act was dis- 
cussed, but the president declared that miners are not 
affected by it. Several delegates declared that in 
Scotland and Lancashire deductions were made, but 
the president again ruled that if the men were weak 
enough to make arrangements, they must take the 
consequences. 5. The Mines Regulation Bill was 
briefly discussed, when a resolution was passed em- 
apni the Executive Committee to take such steps 
as they deemed best to secure the passing of the Bill. 
6. The Scottish delegates proposed a lengthy resolu 
tion with respect to the checkweigher’s sections of the 
Mines Regulation Act. This was lost in favour of a 
clause to be moved amending the Mines Act, sug- 
gested by the president. The Congress was averse to 
a separate Act for Scotland. 7. The Congress voted 
300/. per week to the locked-out engineers. The other 
business of the Congress was the financial report, elec- 
tion of officials, of delegates to the International Con- 
gress, to the Trade Union Congress, and of members 
of the Executive Committee. The Congress lasted 
three days, and its proceedings were quiet and orderly 
throughout. They were practically unanimous upon 
most of the resolutions, especially as to the eight 
hours, contracting out of the Compensation Act, and 
support to the engineers, The wages question is at 
rest fora time, and it is not likely to be raised for 
some time to come. 





The January report of the Ironfounders refers to the 
past year as one full of promise at the outset, in re- 
lation to the state of trade ; indeed, it promised to be 
a record year, in so far as volume was concerned. 
Then the report adds: ‘‘ Yet it closed with dire 
calamity to trade unionism.” There is a very signifi- 
cant sentence as regards the recent Conference, held 
on New Year’s Day; it says that delegates were 
appointed to attend, ‘‘ to represent the Society at the 
Conference, but being without mandate, which was 
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typical of most, we fear that not much good will result 
from such Conference.” Without mandate! And this 
one of the allied trades! This will doubtless explain 
why no prominent Labour leader spoke, and why the 
voices of the larger unions were silent. The report 
states that up to the Christmas holidays, the Union 
had contributed 19501. to the strike fund, besides what 
had been done by the branches. The figures with 
respect to the number on the funds show how the dis- 
pute has been gradually increasing the number of un- 
employed. The total on the funds was 3629, last 
month 3527; increase, 102. Of the aggregate 2211 were 
on donation benefit, and 200 otherwise on the trade 
fund; there were also in receipt of sick pay 415, and of 
superannuation 797; only six were on dispute pay. 
There was a decrease of 10 in the latter case, but an in- 
crease of 95 out of work. The total cost was 44471. for all 
benefits. The total balance in hand was 45,867/. 0s. 7d. ; 
at the end of November it was 49,121/. 5s. 4d. The 
returns as to the state of trade are by no means dis- 
couraging, were it not for the dispute. In 97 places, 
with 11,073 members, trade was from very good to de- 
clining ; last month the number of places was 99, with 
11,320 members. Where trade was from short time 
to very bad there were 28 places with 5842 members ; 
last month 26 places, with 5614 members. These 
figures indicate that want of employment is not really 
due to want of trade, but to the unfortunate dispute 
of the last six months in the engineering trades. The 
report gives prominence to a speech of the Mayor of 
Belfast, who is the active principal of Messrs. Har- 
land and Wolff, of Belfast, in which that gentleman 
deprecates the war of classes, and especially of indus- 
trial warfare. He advocated an eight-hour shift for 
general purposes, in two or even three shifts per day 
if trade warranted it. The report also reproduces the 
rules of the Federation of the Engineering, &c., 
Trades, 





The report of the Amalgamated Carpenters and 
Joiners, in reviewing the history of the past year, 
speaks of the Engineers’ lock-out as a gigantic attack 
upon trade unionism, and forecasts its results. The 
conclusion is that in the end the unions will re-assert 
their power and become stronger than ever. How- 
ever, the employers de not regard the battle as an 
——— to put down trade unions, but only the asser- 
tion of the right of legitimate influence in the work- 
shops. As regards the building trades the past year 
was a very successful one. The Carpenters and 
Joiners won many advantages, and at the end of the 
year only the Blackburn strike was still unsettled. 
But in London there is resistance in some of the ship- 
building yards to an increase of the working hours. 
The total number of members of the Union is 53,171 ; 
of these 1445 were unemployed ; 1147 were on sick 
benefit ; and 664 on superannuation. A large propor- 
tion of the increase on donation is caused by the 
engineering dispute, mainly in the shipbuilding centres. 
But there is always a seasonal increase at this time of 
year. The members of the Hibburn branch have 
passed a resolution condemning the Executive for re- 
fusing to support the Tyneside branches in resist- 
ing short time. Other branches endorsed the resolu- 
tion in the Tyne district. The Executive in reply 

ive the reasons as follow: In the shipyards on the 

'yne, and generally along the east coast, the em- 
arm kept the men at work as long as they could, 
nut the engineers’ dispute rendered full time no longer 
possible. The result was that some of the firms 
agreed with the men to work short time rather than 
stand idle. But some of the men rebelled, and wanted 
to strike to enforce full time. The Executive refused 
to accede to such a request. Here, at any rate, the 
Executive and officials of the union take a reasonable 
stand against the strike-spirit which now and then 
comes over the men, or some of them. They decline 
to allow the Society’s funds to be squandered in this 
fashion, and repeat their determination not to allow 
of a strike. But the Executive resolved to help those 
thrown out of work by the engineers’ strike and lock- 
out, 





The removal by death of Mr. E. Harford is almost 
tragic in its character. Only a few weeks ago he was 
the trusted secretary of the Amalgamated Society of 
Railway Servants. Then came the sudden anounce- 
ment of his removal from office, as the result mainly 
of intrigue by the a agen of a forward movement. 
This was followed by condemnatory resolutions by 
many of the branches, with a notification of their 
desire to re-nominate him for the vacant post. Then 
the Executive offered him a pension, which he wisely 
took rather than contest the decision. But he had 
been previously elected to represent the Trades Union 
Congress at the American Labour Congress, and 
thither he went accompanied by Mr. J. H. Wilson, 
M.P., the other delegate. They completed their 
task, and, on the way home, Mr. Harford succumbed 
to a disease which had long been preying upon his 
constitution. Only a few days before his departure 


for the States he was present at an informal gather. 





ing where many of his old colleagues, the old Labour 
leaders, and some of the new ones too, gave warm 
expression of their sympathy with him, and of good- 
will for his future. There was not one who did not 
condemn the action of his late colleagues as regards 
his dismissal from oftice. The late Mr. Harford was 
indeed, a notable figure as a labour leader. He was 
one of the old school, and he won his way to the 
respect of railway officials and railway directors in 
the negotiations which he had with them. In the 
dispute with the Cambrian Railway Company several 
of the directors, some members of the House of Com- 
mons, expressed a high opinion of Mr. Harford’s con- 
duct in regard to that dispute, and the negotiations 
that followed, ending in a settlement. Latterly a 
section of his colleagues had gone in for a more 
vigorous movement. The result has been more or 
less confusion. His death has removed all feelings 
of envy and antagonism, and around his grave there 
stood the colleagues whose action doubtless accelerated 
his death ; for strong and robust as he was in public 
life, he was of a sensitive nature. Mr. Harford was 
quiet, prudent, watchful, and always courteous to all 
with whom he came into contact. His qualities made 
him a safe labour leader, for while he retained the 
confidence of the men he inspired respect in those repre- 
senting the great railway companies with whom he had 
to negotiate. 





No startling new departure has taken place in con- 
nection with the engineering dispute, but rumours 
have been afloat of defections on the part of the em- 
ployers, and these have been contradicted. Among 
other things it was said that a large firm at Leeds ha 
sent to their men inviting an interview; the firm 
states that the men sought an interview. It matters 
little, however, who took the initiative if negotiations 
follow for the resumption of work. Some more lock- 
out notices have been issued since negotiations broke 
off, but in no case has any firm opened its workshops 
to the men. The only new phase in the aspect of 
affairs is the importation of the dispute into the 
politics of York. One of the members of the Em- 
ployers’ Federation is standing as a Liberal candidate 
for the seat vacated by the late Sir Frank Lockwood, 
and against his return a manifesto has been issued by 
a London Labour Member, who is subsidised by the 
engineers. On the other hand, Mr. Thomas Burt, 
M.P., supports the candidate. It is doubtful whether 
carrying this labour war into contested elections will 
benefit labour. The candidate is only one of a Federa- 
tion ; to boycott him means very little. But if the 
employers attempt to boycott—what an outcry there 
is! There seems to be a growing opinion in some 
quarters that the terms of the employers might be 
made more acceptable by a slight modification, such 
as has been suggested by a journal connected with the 
shipping trades. On the other hand, at meetings of 
the employers the actions of the Executive of the Fede- 
ration have been generally approved. So far there 
has been no further approach of the parties, and the 
attitude of the men indicatesno attempt in that direc- 
tion. But there are indications inside the ranks that 
the policy of resistance is vain. It may be that ere 
many days are over some of the leaders will be at 
variance over the matter, for they can see the funds 
dwindling, the works being manned, and no chance 
of success. But men lack the moral courage to say 
what they think sometimes, or if they say it the words 
are in a whisper. Nevertheless, the whispers get 
abroad, and they make men think. 





There has been little change in the position of affairs 
in the Lancashire districts as regards the engineering 
trades. Operations generally were resumed during 
last week, and it is reported that there was an acces- 
sion of skilled men in the workshops, mostly non-union 
men. The impression gains ground that the dispute 
is drawing to a close, though without any formal 
ending one way or the other. The labour leaders in- 
volved in the dispute declare their unwillingness to 
sign any agreement of surrender, but the men may go 
in nevertheless if the employers so will it. There is 
plenty of work awaiting the men when they return ; 
that is, those for whom there is room. Then it is 
reported that there is a large weight of new work 
ready to be placed as soon as the dispute is ended, in 
one way or another. In fact there is work for all that 
the workshops can accommodate for the whole of the 
current year. The extension of the lock-out in Pres- 
ton, Wigan, and elsewhere is regarded as most serious 
to the Engineers’ Society, and the supposition is that 
there will be a reaction against the Executive, and a 
desire to resume work. It is well known that many 
active leaders rather favour a return to work. The 
iron market has been very slow in consequence of the 
suspension of work, and the — uncertainty. 
Very little active business has been done, buyers being 
content to cover only present requirements. 





The iron and steel trades in the Wolverhampton 
district commenced operations with the New Year 
under very favourable conditions. Few contracts of 





importance will, perhaps, be entered into until after 
the quarterly meeting, but the inquiries by consumers, 
and representatives of large exporting houses, give 
every indication of good trading prospects for the 
ensuing three months at least. Prices are very firm 
allround. The great scarcity of pig iron prevents any 
reductions; on the contrary, the probabilities are 
that there will be an advance. The furnace pro- 
prietors have heavy contracts on hand, and can be 
very firm as tosolicited concessions. Foundry pigs of 
best and medium quality are in large demand, and 
other qualities similarly. In the eer class of 
unmarked bars there are indications of a possible, 
if not probable, advance. The steel trades are also 
in a prosperous condition. As a matter of fact, the 
prospects are most favourable in all respects, both 
as regards crude and finished material. The engi- 
neering and allied trades are busy. The ironfounders 
state trade to be very good in their branch, only 
one man being on donation benefit, and he only 
at 5s. per week. The hardware trades also, both light 
and heavy, are fairly busy in most branches. There 
are no serious labour disputes in the district, but the 
trade is a little handicapped by the long continuance of 
the engineering dispute, although no branch is directly 
involved in it. 





The forward movement of the railway men is not 
only in abeyance, but it is discredited. Many of the 
branches are alarmed at what has taken place, and 
some of them propose to re-instate the late editor 
of the Railway Review, in spite of the action of the 
Executive. Meanwhile some of the companies are 
quietly dealing with cases of hardship in various 
grades of the service on the lines so well worked by 
the late secretary, Mr. E. Harford, and with much 
success. The contest now rages for the secretary- 
ship, but all the candidates are of the ‘ forward” 
school. 


Mr. J. H. Wilson, M.P., who was Mr. Harford’s 
colleague at the American Labour Convention, states 
that while in the States he organised meetings on 
behalf of the locked-out engineers, by which he anti- 
cipates that 40,000/. will be realised on their behalf. 
This is very doubtful. The American workmen have 
never subscribed largely to labour movements in the 
Old World. The American and Canadian branches of 
the Engineers, and those of the Amalgamated Society 
of Carpenters and Joiners, hardly pay their way. 
And the recent action of the Glasgow joiners rather 
indicates antagonism than help. The plea for such 
action is that the joiners in America are underpaid, 
and therefore British joiners ought not to fix their 
work. The ‘brotherhood of labour” is forgotten. 
The real object is to keep out American work, 
whether that work is ill-paid, or well-paid. 





The wages question a been postponed by the 
Miners’ Conference there is little to report in that re- 
spect. It remains to be seen what the Scottish 
branches or federation will say to the postponement. 
But one rather significant fact is seen in the South 
Wales coalfields. At the Bertie Colliery, one of the three 
largest of the Lewes Merthyr Company’s pits, in the 
Rhondda Valley, notices have been given to terminate 
the contracts at the end of the month. These notices 
affect 1000 men, the output of coal being about 18,000 
tons weekly. Yet the coal trade is said to be fairly 
prosperous. The men say that it is, and they are so 
content that they will allow the wages question to be 
shelved. The sliding scale question has been in obey- 
ance for some time, but what the final action with 
respect to it will be is not quite apparent. A paper 
warfare has been going on for some time between the 
miners’ representatives and a large coalowner, but the 
questions are mainly personal. 








SHIPBUILDING AND MARINE ENGINEER- 
ING IN 1897. 
(Concluded from page 28.) 
THE CLYDE. 

FoLLowING upon a “record” year, and with the 
disturbing influences of the engineers’ dispute, it was 
to be expected that the production of new tonnage 
on the Clyde in 1897 would show a great falling off; 
the total is 80,000 tons less, or about 19 per cent., which 
suggests that four-fifths only of the full producing 
capacity of the establishments has been utilised. The 
total, however, is quite equal to the average for the 
seven years of the current decade ; indeed 1896 and 
1895 alone exceed it, the latter by 18,000 tons, so that 
but for the unfortunate dispute, and the consequent 
reduction in the number of hours and workers towards 
the last months of the year, the aggregate for 1897 
might have approached closely to that * 1896. In all 
327 vessels of 341,817 tons were launched, as compared 
with 422,304 tons in 1896, and the activity was well 
sustained, and might still have been, but for the dis- 
pute. This fact is reflected by the price of plates, Xc., 
used in construction. At the beginning of 1896 the 
nominal price of steel plates was 112s. 6d. per ton, 
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although business was occasionally done at 110s. In 
February and March, as is not unusual, there was a 
slight decline, 105s. —— accepted, but from that time 
forward prices were steady, and now 107s. 6d. is asked, 

robably in view of a revival of activity as a result of 
the defeat of the engineers’ demands. Anglesas usual 
have been about 5s. less, and boiler plates 5s. to 7s. 6d. 
per ton more, than the prices of steel plates. 

More important still, the work on hand in the Clyde 
yards equals the past year’s output ; and as usual there 
is a large amount of Government work in construc- 
tion, although it does not attain the total of a year 
ago, owing to several vessels having recently been 
delivered, and the fact that the most important 
contracts under the Navy Programme of 1897-8 have 
yet to be given out. The Fairfield Company will 
next week commence the trials of H.M.S. Diadem, 
the first of her class, and on the 24th inst. will 
launch H.M.S. Argonaut, both cruisers of 11,000 
tons, and 18,000 indicated horse-power. They have 
also the second-class cruisers, Highflyer and Hermes, 
of 5600 tons, and 10,000 indicated horse-power, in an 
advanced stage. The Clydebank Company have 
launched H.M.S. Europa, and will soon float H.M.S. 
Ariadne, while they have also on the stocks a 15,000 
ton battleship for Japan. Both firms have several tor- 
pedo-boat destroyers running preliminary trials. The 
London and Glasgow Company have the Hyacinth of 
5600 tons and 10,000 indicated horse-power, and 
two gunboats, H.M.SS. Dwarf and Thistle, of 700 tons 
displacement and 1300 indicated horse-power. There 
are also building several important vessels for the 
merchant service. Fairfield has on hand a fast twin- 
screw steamer for the Roumanian State Railways, and 
a large steam yacht, designed by Mr. Watson, for 
Baron Rothschild. Clydebank’s merchant work in- 
cludes a twin-screw steamer for the Russian Volunteer 
Fleet, a 194-knot South-Western Channel steamer, 
and a Thames excursion paddle steamer. At the 
London and Glasgow Company’s yard, in addition to 
the warships, there are two steamers, each of 4700 
tons gross, for Glasgow owners. Messrs. Denny and 
Brothers, Dumbarton, have on the stocks two steamers 
for the British India Steam Navigation Company, a 
twin-screw steamer for the London and North-Western 
Railway Company’s cross-Channel trade, a small 
steamer for the Union Company of New Zealand, and 
a fast paddle steamer for the Thames Belle Line. 

The great majority of last year’s vessels were cargo- 
carriers, and fewer than usual were of great size. In 
1896 there were 16 vessels over 5000 tons; in 1897 
there were 13. Between 4000 and 5000 tons there 
were six in 1897, as compared with 14, 15, and 10 in 
the three preceding years. Between 3000 and 4000 tons 
there were 17, against 21, 15, and 51; and between 2000 
and 3000 tons, 15, against 48 and 19. Under 500 tons 
there were 204, of which 65 were under 100 tons. 
Excluding the cruiser Europa, of 11,000 tons displace- 
ment, the largest steamers built were the P. and O. 
steamers Egypt and Arabia, of 7912 tons, built by 
Messrs. Caink next came the Knight-Errant, of 7700 
tons, by Messrs. Connell, with engines equal to 0.5 
indicated horse-power per ton. The Fairfield Com- 
pany built the Carisbrook Castle for Sir Donald 
Currie’s Company, the tonnage being 7500, while 
Messrs. Stephens, of Linthouse, also launched two 
cargo carriers over 7000 tons. Only eight sailing ships 
of any importance were lauriched, the largest being of 
2430 tons, the measurement of two launched by Messrs. 
Scott and Co., Greenock, while the others were about 
2000 tons, All the sailing tonnage only made up 40,457 
tons, or 11.9 per cent., whereas in the previous year 
it totalled 46,614 tons, or 11 per cent. Four or five 
years ago it was about 30 to 35 per cent., a fact which 
alone indicates the great change. 

Although all high-speed craft are now fitted with 
twin screws, the Japanese seem to be alone as yet in 
fitting it to what may be classed as the superior cargo 
carrier, The Nippon Yusen Kaisha own six of these 
large twin-screw steamers, measuring in all 34,937 
tons. Three of the steamers were launched by Messrs. 
D, and W. Henderson, Partick, and the other three by 
Messrs. Napier, Shanks, and Bell, Yoker. Altogether 
18 twin-screw vessels of 41,953 tons were floated 
during the year, as compared with 40 vessels of 50,522 
tons in the preceding 12 months. The majority of 
the boats were of modest tonnage, and chiefly in- 
tended for passenger service abroad. 

__ Several notable paddle steamers are on the list-—14 of 
7885 tons, the most important being the Empress Queen, 
built at Fairfield for the Isle of Man service, and con- 
structed with a view to great speed. Other vessels of 
the class were the Brighton Queen, built at Clydebank; 
the Walton Belle, 465 tons, for the Thames service, 
built by Messrs. Denny; while the additions to the 
Clyde ‘flotilla of passenger vessels included the 
Britannia and Strathmore, built by Messrs. Russell. 
Curiously enough, none of the three competing rail- 
Way companies have added to their fleets, but Messrs. 
Inglis have a boat on hand for the North British Rail- 
Way. She is to be of the same design as the successful 
Talisman, built by the firm in 1896, This firm are 
also refitting another of the Clyde boats, and water- 


tube boilers are being supplied, as has already been 
reported in ENGINEERNG. 

The year 1896 was remarkable for the number of 
large steam and cutter yachts built, and it was not to 
be expected that 1897 would have the same work to 
its credit. But Clyde success in these departments 
has been well sustained in the Nahma, a twin-screw 
yacht—built at Clydebank for Mr. Robert Goelet, 
New York ; in the Tuscarora, built by Messrs. Scott, 
Greenock, for Mr. William Clark, Largs ; and in the 
Evona, the Andria, and the Latharna, three of about 
450 tons by the Ailsa Company, of Troon; while of 
cutters mention may be made of the Bona, Morning 
Star, Senga, Geisha, and Cerigo—the first by Messrs. 
Henderson and the others by Fife, of Fairlie. 

Of the total tonnage 96,481 tons went abroad. 
This is equal to 28.22 per cent. of the total, as 
compared with 26.7 per cent. in 1896, and 33.2 per 
cent. in 1895; but the ratio for the past year is 
rather above than below the average since 1891. 
Japan has been the Clyde’s best client, and the 
Nippon Yusen Kaisha has, of individual firms, taken 
the largest amount of tonnage. The total is 36,873 
tons, but two years ago a China company greatly 
excelled this. In 1896 Japan took 15,777 tons. The 
South American Republics took 12,237 tons, against 
8407 tons in the previous year. China appears on 
the list for 4016 tons, but none of the other countries 
bulk large. Our Colonies took 12,122 tons, as com- 
pared with 20,058 tons and 11,859 tons in the two 
preceding years. 

Of the British - owned tonnage the Clyde owned 
89,800 tons, or 36.6 per cent., about the same as in 
the preceding year; but rather less than in former 
years, the ratio of 1895, 1894, and 1893 being respec- 
tively 48, 61, and 49.2 per cent. This may be in some 
measure due to the large amount of tonnage built on 
the north-east coast for the Clyde. The Clyde sent 
11,363 tons to the north-east coast, but a very much 
larger total was exchanged. London took 65,938 
tons, or 36.5 per cent., as compared with 39.8, 23.6, 
and 28.9 per cent. in the three preceding years, 
while Liverpool took 54,038 tons, or 22 per cent.,—a 
very much higher proportion than usual. Thus 
England had 60 per cent. of the Clyde tonnage. 

Marine engineers have been fairly busy. Thus, 
while the tonnage of steamers—301,360 tons—shows a 
decrease of 20 per cent. when compared with the 
steam tonnage of 1896, the total indicated horse- 
power of the machinery constructed —375,215 indicated 
horse-power—is only 12 per cent. less, and the number 
of engines constructed for vessels not built on the river 
was not any greater. The warship work has not been 
so numerous, although several torpedo-hoat destroyers 
are included ; but, even allowing for these, it is found 
that the power to merchant steam tonnage bears a 
proportion of about 0.9 indicated horse-power per ton. 
while on the north-east coast the ratio is 0.6 indicated 
horse-power per ton. Amongst the engines built on 
the Clyde for vessels constructed elsewhere, mention 
may be made of two sets built by the London and 
Glasgow Company for Stettin ; one set by Messrs. D. 
Rowan and Son for Messrs. Harland and Wolff, Bel- 
fast, and two sets by Messrs. Inglis. We give the 
total indicated horse-power for the Clyde and for Scot- 
land and those for several preceding years : 


Indicated Horse-Power of Engines. 


1897. 1896. 1895. 1894. 1893. 1892. 
Scotland.. 409,645 452,889 352,336 327,126 278,445 307,304 
Clyde 375,216 420,035 328,450 297,325 255,435 275,899 

The output of each firm is given in the Table on the 
next column, and the firms who do not build the ships 
are denoted by asterisks. 

Turning now to the returns of the individual ship- 
building firms on the Clyde, we find that Messrs. 
Russell and Co. return to the first position which they 
have so often occupied in past years. Their total is 
42,912 tons, the measurement of 21 vessels, and as 
an indication of the change in the relation of sail to 
steam tonnage, it may be mentioned that only one 
sailing vessel—a barque of 1637 tons—is included in 
the list ; whereas when the firm were turning out 
60,000 tons, the steamer was the exception. In the 
return this year there are six barges, nine cargo 
steamers between 3169 and 394 tons, two passenger, 
cargo, and cattle steamers of 2664 tons, two paddle 
steamers already mentioned, and a small twin-screw 
passenger and cargo steamer. ‘The total compares 
with 29,000 tons in the two preceding years. Messrs. 
Charles Connell and Co., Scotstoun, with five steamers 
of 27,483 tons with engines of 12,900 indicated horse- 
power, take second place. All are of the cargo-carry- 
Ing type, one being of 7700 tons, another of 6196 
tons, and two of 4899 tons, all four being for Liver- 
pool. This is 13,000 tons less than in 1896, when the 
firm occupied first place, but is a good average output. 
Messrs. Denny, of Dumbarton, have, as usual, variety 
in their list, since it includes a high speed twin- 
screw steamer—the Cambria, for the Holyhead and 
Dublin service of the London and North-Western 
Railway—which is proving a great success, and a fast 





paddle steamer, the Walton Belle, of 465 tons, for the 
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Marine Engine Production of Clyde Firms. 
Name of Firm. 1897. | 1896. 1895. 1894. 
Clydebank Company .. .., 55,800 | 50,850 50,720 | 30,300 
Denny and Co. .. ie . 40,500 | 44,000 30,400 | 26,400 
Fairfield Company... ..| 39,200 | 35,650 35,200 | 30,100 
Dunsmuir and Jaekson . 22,050 | 14,265 | 19,955 | 13,515 
Muir and Houston* .. .. 20,200 | 20,350 11,000 | 18,400 
Caird and Co., Limited* . 20,000 | 22,500 | 14,200 | 20,000 
D. Rowan and Son* .. .. 16,100 | 20,820 | 9,350 | 14,110 
D. and W. Henderson and Co. 15,000 | 20,360 | 28,000 | 11,100 
Barclay, Curle, and Co. .. 14,300 | 15,500 8,900 8,520 
A. Stephen and Sons .. 12,600 | 25,380 10,785 | 14,900 
J. G. Kincaid and Co.* ..| 11,740 | 8,680 2,110 — 
W. Simons and Co., Limited 10,€00 | 9,425 8,975 6,470 
R. Napier and Sons, Limited | 10,350 | 10,100 | 5,700 9,650 
Rankine and Blackmore* 10,100 5,190 4,410 4,240 
Lobnitz and Co., Limited 9,325 | 12,¢50 7,890 | 11,760 
Hutson and Son* 8,600 4,400 6,200 7,960 
Fleming and Ferguson .. 8,300 | 9,700 12,109 5,400 
Hall-Brown, Buttery, andCo.* 7,450 4,125 | 3,075 5,175 
Ross and Duncan Be . 7,000 | 10,755 8,370 | 8,025 
Blackwood and Gordon 6,500 5,009 4,170 | 8,000 
London and Glasgow Co. .. 6,050 28,150 | 16,800 | 7,300 
Bow, M‘Lachlan, and Co.* .. 5,960 12,080 | 4,060 | 7,590 
A. and J. Inglis.. 4,600 11,820 8,400 | 10,900 
Alley and Maclellan 3,950 , 4,000 %730 | — 
Mackie and Baxter* . : 1,850 570 —- | - 
Shanks, Morris,and Co.*  ..| 1,795 — —- | - 
Lees, Anderson, and Co.* 1,505 —_ —- | — 
D. J. Dunlop and Co. .. 1,500 5,100 | 4,600 | 5,725 
Scott and Co., Greenock ..' 1,000 15,000 | 18,850 | 10,750 
Campbell and Calderwood* 840 660 — 
Ritchie, Graham, and Milne .. 820 _ _ - 
Fisher and Co. .. oe 7 130 “= - | -- 
875,215 | — a Pe 
| 


Messrs. James Howden and Co. have, during the last 12 months, 
booked contracts for the application of their well-known system 
of forced draught to 108 large steamers having an aggregate 
indicated horse-power of 301,200. When their contracts now in 
hand are completed, the system will have been applied to boilers 
supplying steam for 1,640,700 indicated horse-power, the total 
number of installations being 655, the power of some of these 
installations being as high as 30,000 indicated horse-power. 


London excursion traffic. A Belle boat seems a 
hardy annual in the Leven yard, and they grow to 
great luxuriance too, The largest merchant boat is 
the Umballa of 5367 tons for the British India Line. 
There are two other single screws, a twin screw, 
eight paddle steamers, and 13 cargo barges on the list, 
which represents 25,120 tons and 40,500 indicated 
horse-power, the latter placing the firm second on 
the engineers’ list. This tonnage is rather less than 
in the previous year, but the firm are well supplied 
with orders. 

The Clydebank Company, Limited, who come next, 
have a tonnage of 23,120 tons and 55,300 indicated 
horse-power, including four destroyers for the Spanish 
Government, the 11,000-ton cruiser Europa, the steam 
yacht Nahma, a paddle steamer for Brighton excur- 
sions, and 20 barges for the Chinese Eastern Railway 
Company of St. Petersburg. The works continue 
busy, with high-speed and fighting vessels. Messrs. 
D. and W. Henderson and Co., Partick, include three 
Japan liners each of about 5870 tonsand 4000 indicated 
horse-power ; an Anchor liner of 4740 tons and 3000 
indicated horse-power ; and the 75-ton racing yacht 
Bona, for the Duke d’Abruzzi, which has done. so well 
in Mediterranean and English matches. The total is 
22,387 tons and 15,000 indicated horse-power, which 
is about the average of the past four years. Messrs. 
Stephen and Son, Linthouse, launched four steamers, 
two of the largest floated this year, and the total— 
21,379 tons and 12,600 indicated horse-power—although 
considerably less than in the previous year, is near the 
average output of the firm. Messrs. — Shanks, 
and Bell’s total is made up of the three oo Yusen 
Kaisha ships, each of about 5800 tons and 3500 indi- 
cated horse-power, and these place the firm’s output 
far in excess of former years. Messrs. Caird and Co., 
Limited, completed the two P. and O. steamers Egypt 
and Arabia, each of 7912 tons and 10,000 indicated 
horse-power, which is rather under the average 12 
months’ production of the firm. Messrs. A. Rodger 
and Co., Port Glasgow, launched a three-masted ship, 
a barque, and six steamers, totalling 15,536 tons, 
which is about the highest total reached by the firm ; 
1894 had a few tons more to credit. Messrs. Robert 
Napier and Sons, Limited, built a Japanese ship of 
3350 tons and 3800 indicated horse-power; a small 
steamer for Bordeaux ; three for Braila; and a 2000- 
ton steamer, the Nile, for Glasgow, making 13,660 
tons, which is much higher than in some preceeding 
years. 
' The Fairfield Company’s return includes three tor- 
pedo-boat destroyers, a Castle liner, and the Empress- 
Queen for the Isle of Man Company, besides new boilers 
for the Victoria and an overhaul to the Dunottar Castle ; 
but this does not indicate the state of activity of the 
company, which has on hand several important vessels, 
including three cruisers almost ready for launching. 
Messrs. A. McMillan and Son, Limited, Dumbarton, 
built five steamers and six twin-screw barges. This is 
about an average output, the total being 10,826 tons. 
Messrs. Mackie and Thomson, Govan, have again been 
very busy with steam trawlers, of about 165 tons 
fish carriers of 280 tons, or steam fleeters of 350 tons 
for Hull and Grimsby. In all they built 36 vessels, 
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including a yacht and passenger steamer. These, as 
a rule, are high-powered craft, so that while the aggre- 
gate tonnage is 8157, the collective power is 12,250 
indicated horse-power, all the machinery practically 
being made by Messrs. Muir and Houston, Limited. 
The London and Glasgow Company built a Donaldson 
liner of 4039 tons and 2700 indicated horse-power, and 
another steamer of 3825 tons, which bring the total 
to 7864 tons and 6050 indicated horse-power, including 
engines of 950 indicated horse-power, for two steamers 
built at Stettin. The firm are very busy, having a 
cruiser, two gunboats, and two big merchant steamers, 
so that the decrease on last year’s output need not be 
considered. Messrs. W. Simons and Co., Limited, Ren- 
frew, built four dredgers, two of them for sand pump- 
ing, atug, and two hopper barges, their cli¢ntele being 
largely Colonial Governments and British dock autho- 
rities. Their total is about an average. Messrs. 
Alley and MacLellan’s total includes the Blagovesh- 
chensk, a steamer of 249 tons, for abroad, and it is, 
perhaps, as well that none of the others have names; 
they are mostly barges shipped abroad in pieces. 
Messrs. William Hamilton and Co., Port Glasgow, 
include two barges of 2000 tons, for London owners, 
and a steamer of 1600 tons and 1700 indicated horse- 
power for Hull. The total is 10,000 tons less than 
in the previous year ; but 1895 had an aggregate even 
less than the year now under review. 


Production of Clyde Shipbuilding Firms. 


j 


1897. 1896. 1895, 1894. 
Name. —— 
No. Tons. | Tons. Tons. Tons. 
Russell and Co, .. .. 21 42,912 | 29,116 | 29,488 | 56,964 
C. Connell and Co ; 5 | 27,483 | 40,864 24,472 | 30,556 


32,677 | 35,028 | 14,367 


W. Denny and Brothers 27 
10,492 | 32,197 3,588 


Clydebank Co., Limited) 27 
D. and W. Henderson 











and Co. : a 28,081 17,013 
A. Stephen and Sons. 4 39,185 27,186 
Napier, Shanks, and Bell, 3 1,861 3,112 
Caird and Co, Limited) 2 15,824 | 20 842 22,998 
A. Rodger and Co. 8 15,536 | 11,504 15,625 
R. Napierand Sons. 6 BLO | 12,100 9,333 

5 


Fairfield Company, Ltd. 10,963 | 20,687 | 23,024 15,706 
A. M‘Millan and Son, 

Limited om 11 10,826 | 12,450 6,560 9,552 
Mackieand Thomson .. 36 8,157 7,468 4,175 7,115 
London and Glasyow 

Company, Limited 2/ 7,€68 | 23,22 20,440 § 10,770 
W. Simons and Co., Ltd 7 7,370 8,260 6,600 5,000 
Alley and MacLellan .. 22 7,116 8,300 1,856 ees 
W. Hamilton and Co. 3 5,600 | 15,855 8,257 | 17,263 
Scott and Co., Greenock 3 5,450 =18,638 | 26,4(6 10,835 
Barclay, Curle, and Co, 2 5,310 © 26,223 | 15,316 10,390 
Fleming and Ferguson... 9 5,250 6,000 5,400 2,65) 
Carmichael, McLean, and 





Co : 9 5,000 126 am 
R. Duncan and Co., Ltd 3 4,991 2,677 2,615 4,785 
Campbeltown Company 3 4,596 4,385 3,092 4,242 
Ailsa Company .. a 2 4,595 4,943 3,525 4,010 
Ritchie, Graham, and 

Milne. a ..| 19 2,851 1,593 451 1,558 
Lobnitz and Co, .. ; +] 2,822 8,479 10,961 3,125 
Murdoch and Murray . h = 2,553 3,22 710 3,092 
A.and J. Inglis... ..| 2. 2,420 | 5,033 | 8482 | 7,635 
Scott and Sons, Bowling 4 2,2€9 2,517 2,150 3,010 
J. Fullerton and Co. 6 1,821 1,864 1,011 1,500 
J. Shearer and Son 3 1,576 692 375 1,025 
J. M’Arthurand Co. . 8 1,556 536 512 | 601 
Blackwood and Gordon 1 1,278 2,425 1,806 | 1,250 
David J. Dunlop and Co. 3 1,050 3,010 5,080 5,829 
S. M’Knight and Co. 2 823 66) 829 1,602 
Chalmers and M'Kivett 5 725 210 | 
D. M. Cumming 8 691 - _ 
T. B. Seath and Co. 5 605 €87 210 
J. Reid and Co., Limited = 3 | 401 5,464 3,033 5,200 
J.andJ. Hay .. % 2 220 210 310 200 
W. Fife and Son .. 9 179 141 156 313 
Burrell and Sons 1 97 - - — 


Messrs. Scott and Co., Greenock, launched two 
sailing ships of 2430 tons, and a steam yacht Tusca- 
rora of 59) tons and 1000 indicated horse-power. 
This output is only anout one-fourth of the average 
for the current decade. Messrs. Barclay, Curle, and 
Co., Limited, Whiteinch, have been busier in the 
engine-shop than in the yard. They built a Castle 
liner—the Raglan Castle—of 4350 tons and 2600 indi- 
cated horse-power, and a twin-screw steamer Logic, 
of Belfast, for the cross-Channel traffic ; but in addi. 
tion to providing the engines for these, they supplied 
machinery for three vessels built by Messrs. Workman, 
Clark, and Co., Belfast, and two other steamers, so 
that while the tonnage ontput is only 5310 tons, the 
collective power is 14,300 indicated horse-power, or 
about the average. Messrs. Fleming and Ferguson, 
Limited, Paisley, built four dredgers, four steamers, 
a caisson, and shipped abroad three sets of quadruple- 
er engines ; the total being 5250 tons and 8300 
indicated horse-power, which is about the usual pro- 
duction of the firm. Messrs. Carmichael, McLean, 
and Co, have as much work on hand as they are credited 
for on our Table, which is the most satisfactory remark 
that can be made. Messrs. R. Duncan and Co., 
Limited, include a sailing ship of 1985 tons, and two 
steamers ; while the Campbeltown Company launched 
three steamers—all for foreigners—both returns 
being about as good as those of former years. The 
Ailsa Company, as already noted, have three steam 
yachts on their list, and five coasting steamers and a 








steam launch for the British India Line, the largest 
vessel being of 1172 tons. The firm have steamers 
totalling 3400 tons on hand. Messrs. Ritchie, Gra- 
ham, and Milne, include in their list almost every 
conceivable type of small craft. Messrs. Lobnitz and 
Co., Limited, Renfrew, built a 1000-ton dredger, a 
1000-ton steamer and several other harbour improv- 
ing — with a steam yacht of 122 tons and 
200 indicated horse-power. Their total, however, is 
much less than usual. Messrs. Murdoch and Murray’s 
return is remarkable as containing four twin-screw and 
only one single-screw steamer. 

Messrs. A. and J. Inglis built two steamers, one of 
1265 tons and 1100 horse-power, for Bristol, and the 
other of 1154 tons and 2500 indicated horse-power, 
for Newfoundland; while to these are added two sets 
of engines for other steamers, making a total which 
is considerably below the usual output of the firm. 
The totals of the other firms are to be found in the 
Table already given; want of space unfortunately pre- 
vents our entering into a consideration of the details. 


OTHER Scorcu Firms. 


Firms in other ports in Scotland produced 65 vessels 
of 31,708 tons, with engines of 34,430 indicated horse- 
power, which is equal to the average of the past few 
years, but falls far short of the totals of 67,956 tons of 
1891 and 59,361 tons of 1892, two phenomenally busy 
years. The increase over 1896 is 16,000 tons, and is 
well distributed, although Dundee, if anything, has 
the greatest share. In 1896, however, the return was 
very low. Of the total tonnage floated last year, 
6508 tons were for foreign owners, while the sail 
craft totalled 1060 tons. This is a much smaller 
ratio than in previous years. The largest vessel 
was a steamer of 3325 tons, built by Messrs. 
Gourlay, of Dundee, for London; two others only 
were over 3000 tons, while 10 were between 1000 
and 2000 tons. Taking the Firth of Forth first, we 
note that Messrs. Ramage and Ferguson, Limited, of 
Leith, top the list with nine vessels, of 4543 tons. 
Five of these were steam yachts, varying from 82 to 
499 tons. In the building of this type of vessel, the 
firm have for long taken a prominent and successful 
place. Three of the other vessels were screw steamers, 
and the last on the list a grain elevator barge. The total 
tonnage is double that of the previous year, and about 
the same as in 1895, while in 1894 the tonnage was 
5547 tons. Messrs. Scott and Co., Kinghorn, built 
two steamers of 3685 tons—one for Hull and the other 
for London—which, while equal to the total of the 
previous year, is 2000 tons less than in 1895, although 
in 1894 the tonnage was only 2302 tons. The Grange- 
mouth Dockyard Company launched a barquentine and 
three steamers, totalling in all 2907 tons, while 
on hand they have three steamers of 3100 tons. 
This indicates a nearer approach to the activity in the 
establishment five years or so ago than has lately 
been reached. Messrs. Cumming and Ellis, of Inver- 
keithing, built five barges, a 150-ton tug with 500 
horse-power engines, and a collier for France; the 
total is 500 to 700 tons below the aggregate of 
1894-5. Messrs. Hawthorn and Co., Leith, con- 
structed two lightships, four barges and two trawlers 
for Hull. The output is about an average. Messrs. 
John Cran and Co., Leith, completed five sets of 
compound engines, totalling 1750 horse-power. Messrs. 
S. and H. Morton and Co., Leith, while they have 
not built any new vessels, have carried out exten- 
sive repairs and fitted new triple-expansion engines 
of 1500 indicated horse-power on board a Leith 
steamer. 


Shipbuilding on the East Coast of Scotland. 





1897. 1896. 1895, 





Name of Firm. Sas a 
No. Tons. IH.P.| Tons. Tons. 


Forth. } 

Ramage and Ferguson, 
Leith - ay 
Scott and Co., Kinghorn 
Grangemouth Company 

Cumming and Ellis, In- 


4543 £46* 210t 4506 
2100 3383 5581 
— 1008 3958 


ros 
o 
S 
g. 


verkeithing .. 7 #1170 1100 380 1467 
Hawthorn and Co , Leith) 8 930 900 1125 513 
Cran and Co., Leith ..) — — 1750 | 150 65 
8S. and H. Morton, Leith | — - 1500 | — — 

Dundee. 


Gourlay BrothersandCo.| 7 7644 11¢9* | 2764 5439 
Caledon Company 5 4162 5000 1200 2533 


Dundee Company -| 6 1818 294* 390 240 
Aberdeen. 

Hall, Russell, and Co...) 7 3795 5840 2992 3998 

A. Hall and Co. .. at 794 2310 875 240 

J. Duthie, Sons, and Co.) 5 760 aa 1202 500 


At Dundee, as we nave said, there has been a general 
revival in the trade, and not since 1892 has the 
tonnage been so great, but withal it falls 33 per cent. 
short of the total then, 18 vessels were launched in 
1897. Messrs. Gourlay Brothers and Co., who top the 
list, built seven, four of them for abroad, one for 
Australia and two for London. The total tonnage is 





7644 tons, which is the highest for some years, the 
nearest approach being the 5439 tons of 1895. The 
Caledon Company, Limited, formerly W. B. Thomp- 
son and Co., Limited, launched a steamer for the 
Clyde Shipping Company — almost an annual event 
—the name being Skerryvore, tonnage 1235, and in- 
dicated horse-power 1700. This is the largest on their 
list, the next being a vessel for Astrachan, and with 
three others the total comes to 4162. For a similarly 
large output it is necessary to go back to 1892. 
The Dundee Company built six steamers, ranging 
from 303 to 130 tons, and a floating dock, while they 
have on hand nine vessels of 1165 tons, several of 
them steam trawlers. Messrs. Cooper and Greig built 
three sets of engines of 140 nominal horse-power, and 
Messrs. James Carmichael and Co., Limited, two sets 
of 105 nominal horse-power. From Arbroath no re- 
turn comes this year. 

At Aberdeen the activity in the building of steam 
trawlers has been felt, the great change in sea fish- 
ing first introduced in the Humber ports having ex- 
tended to the north. Thus 12 steam trawlers were 
launched, several for Aberdeen owners, while 15 are 
now being built. The largest ship was of 2928 tons 
and 2500 indicated horse-power—the Ingeli, by Messrs. 
Hall, Russell, and Co., Limited. This, with four of 
the fishing craft and two small steamers, makes their 
output 3795 tons, while in addition to the engines 
for these machinery was made for five boats built by 
Messrs. John Duthie, Sons, and Co., bringing the 
power up to 5840 horse-power. Amongst the vessels 
now building are two steamers, one of 4500 tons and 
another of 2000 tons for Aberdeen. Messrs. Alex. 
Hall and Co.’s return includes three trawlers and two 
small steamers, and Messrs. Duthie’s a yacht and 
four trawlers. 

TRELAND. 


The output in Ireland is 10,000 tons less than in 
the previous year, when the total was the highest 
reached ; but with this exception the aggregate is the 
highest, and in any case very satisfactory. All the 
vessels were large steamers, with one or two ex- 
ceptions cargo carriers ; the ratio of power to tonnage 
is 0.56 to 1. Three were for abroad, one of 8302 tons 
for Rotterdam, one of 11,100 tons for Hamburg, both 
by Harland and Wolff, and one of 5830 tons for 
Japan. The largest ship was the Cymric for the White 
Star of 12,340 tons, with quadruple engines of 6700 
horse-power. The Hamburg ship comes next with 
quadruple engines equal to 0.30 horse-power per ton. 
Both were by Messrs. Harland and Wolff, whose total 
is 3000 tons greater than in the previous year, and is 
the largest ever reached by any one firm. It includes 
1502 tons for the lengthening by 65 ft. of the Hamburg- 
American-liner Augusta-Victoria; then there are 
three ships over 10,000 tons, the two already named 
and the Briton, of 10,248 tons and 10,000 horse- 
power, for the Union Steamship Company. She was 
launched nine months after the laying of the keel, and 
in service in about 14 months. Her displacement is 
17,700 tons, the length between perpendiculars being 
544 ft.; breadth, 60 ft.; depth from keel to upper 
deck, 40 ft. She is twin-screw, of course, and 
fitted with that elegance which is characteristic of the 
Queen’s Island yards. The other vessels do not call 
for special note. Their tonnage is the principal 
point—8302, 8273, 7950, 7020, 6287, 6636, and 4582, 
the latter being the smallest. The total compares as 
follows with preceding years : 

1897. 1896. 1895. 1894. 1893. 1892. 1891. 


Tons .. 84,240 81,316 58,093 65,448 65,660 68,614 64,962 
H.-P. .. 45,850 61,824 36,500 41,800 41,640 37,550 34,650 


Messrs. Workman, Clark, and Co., Limited, com- 
pleted 11 vessels, including four lighters and seven 
merchant steamers, the largest being the Japanese 13- 
knot ship, 5830 tons, the next a Belfast steamer of 
3908 tons, a London 14-knot steamer of 2936 tons, 
three of 2936 tons, and a 15-knot steamer of 1517 tons 
for Glasgow. Six of the seven steamers are worked 
under Howden’s system. The total is 24,743 tons, 
and 16,100 indicated horse-power. This is much less 
than in previous years; since, in 1896, 12 steamers 
were built, of 38,440 tons ; in 1895, 11 vessels, of 43,72. 
tons; and in 1896, 10 vessels, of 32,453 tons. The 
Queenstown and Passage Dry Docks Company built a 
bathing machine for the training ship Black Prince 
and five lighters, the total being 294 tons. 








New Union Sration at Pirrspvrcn.—Two commit: 
tees, one representing Pittsburgh and the other the Pitts- 
burgh Chamber of Commerce, have had a conference 
with Mr. Frank Thompson, president of the Penn- 
sylvania Railroad, and other officials in regard to the 
building of a new Union Station at Pittsburgh. _ After 
the railroad riots of July, 1877, during which the Unien 
Station was destroyed by fire, a barn-like structure was 
erected. For some years a new station has been pro- 
mised, but nothing has been really done. At the con- 
ference in Philadelphia it was practically decided to 
erect a new station, near the site of the present one. 
Work on the new structure is expected to be commenced 
in the spring. 
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a PATENT 


ComPpiLEeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883 - 1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 


the bottom chamber and escapes by Pipe b4, Pisa pump pump- 
ing the water from the pipe b+ to pipe 6! and thus back again into 
water heater B. These two water heaters are preferably kept 
absolutely full of water under a constant and considerable pres- 
sure which in the first transmitter is heated toa high temperature. 
Air enters the casing of heater B! at I near the bottom and 
escapes near the top through the pipe C! to near the bottom of 
the scrubber C. Scrubber C is supplied with either hot or cold 
water, preferably the former, through pipe C%, and as the air 
passing up from pipe cl to its exit by pipe C? comes in contact 
with the water it converts a large quantity of this water into 
steam and carries this steam with it to the producer G. Any 
water which is not evaporated by this means escapes through 


Copies of Specifications may be obtained at the Patent Office Sale| the pipe C5 to the steam trap D. This trap allows the water to 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at | escape without allowing the air and steam to pass, (Accepted 


the uniform price of 8d, 
The date of the advertisement of the acceptance of a complete 
specification ts, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


27,323. The Acetylene Illuminating Company, 
Limited, London, and P. C. Day, Foyers, Inverness. 
Electric Arc Furnaces. [5 Figs.j; December 1, 1896.— 
This invention relates chiefly to improved means for automatic- 
ally regulating the arc in arc electric smelting furnaces, com- 
prising a relay electro-magnet and a motor-reversing switch, the 
positions of which are controlled by the said relay electro-magnet, 
the switch being in the armature circuit of an electric motor 
adapted to move the movable furnace electrode towards and away 
from the fixed furnace electrode. Also means whereby a recipro- 
cating movement is imparted to the movabie furnace electrode 
sufficient to cause the pulverised material to be led continuously 
and with sufficient rapidity into the arc. The figure illustrates, 
as a means of raising or lowering the carbon electrode, an 
arrangement in which the carbon electrode is suspended by 
means of chains or wire ropes from a winding drum fixed to a 
shaft carrying at one extremity a toothed wormwheel in engage- 
ment with a worm on another shaft. A isthe drum and worm- 
wheel ; Bis the engaging worm. The worm B is mounted on a 
shaft having at each end a coil clutch C! and C2, which clutches 
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are operated by electro-magnets through the connecting levers 
The electro-magnet is controlled by the relays D1 and D2. 
Normally the clutches C1, C2 are both disengaged, and the gear 
stands at rest. Fl, F2 are two small electric motors with 
heavy flywheels running continuously in opposite directions, or 
they may form part of two systems of shafting revolving oppo- 
sitely. The action of the apparatus is as follows: Normally 
the clutches C1, C2 are held out of gear by the springs g!, g?, 
and the winding drum A is at rest. If the current should exceed 
the maximum limit the relay D1 causes one electro-magnet 
to become energised for a short interval, during which the 
clutch C! holds the worm B in engagement with the revolving 
motor F!, thereby raising the movable carbon electrode H, and 
in part restoring the current to its normal amount. The opera- 
tion is repeated until the current is again within the normal 
limits. If the current falls below the normal limit the relay D2 
energises the other electro-magnet, thereby engaging the worm- 
shaft with the oppositely revolving motor F2, and consequently 
lowering the carbon electrode H. I is the stationaryfurnace elec- 
trode. Kis thedynamo. (Accepted December 1, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


28,588. L. Mond, Northwich, Chester. Production 
of a Mixture of Air and Water Vapour for Gas 
Producers, [1 Fig.] December 14, 1896.—The improved 
process of producing a mixture of air and water vapour such as 
described for gas producers consists in heating air by means of hot 
gases in acontinuous or intermittent superheater, and then bring- 
ing the hot air into intimate contact with water (preferably hot 
Water) in a scrubber or other suitable apparatus. A is a gas 
engine or other source of waste hot gases; b pipe leading there- 
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from, B surface heater formed of an upper and lower chamber 
connected by a large number of small tubes and surrounded by a 
eer: The waste gases enter this casing at the top through 
W, Pipe b and escape from it at the bottom by the chimney 02. 

ater at the same time enters this chamber at the bottom through 
Bl is a 
distance from heater B but nearer the gas 
with the hot water from heater B through 
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the pipe b1 and escapes f i ipe b> 
timilar heater at a toned conve iruan hachar 8 inet ase 
Producer, It is supplied 


December 1, 1897.) 


1402. J. W. Hunter, Lewisham, Kent. Gas or Oil 
E es. [3 Figs.) January 19, 1897.—The body of the engine 
consists of a central casing A in which the cranks revolve, having 
projecting therefrom on opposite sides of its circumference the 
cylinders C and C! fitted with the pistons ¢ and cl, acting by 
means of connecting-rods on the crankshaft B. These projecting 
cylinders may either be in line with each other, or may be set 
off so as to bring each piston in line with its own crank, as shown 
in Figs. 2and 3. The shaft is made with a double-throw crank, 
the cranks being placed diametrically opposite to each other. 
The cylinders are connected at their outer ends by means of 
passages D with a central chamber e open to both, affording a 
clear passage through from one to the other; and these passages, 
together with the central chamber into which they open, form 
the compression space and the combustion chamber into which 
the explosive charge is drawn, and in which it is compressed and 
afterwards fired. The central fitting Econsists of the chamber e, 
forming part of the open communication between the outer ends of 
the two cylinders ; and of the two separate chambers e! and e?, 
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leading to the inlet and exhaust passages g and h, and opening 
respectively, by means of the valves G and H, into the compres- 
sion space. The valve G being held on its seat by alight spring, 
allows the charge to be drawn in by the pistons, when not under 
compression ; the valve H, also held on its seat by a spring, being 
positively opened at the right moment to allow the waste products 
to escape through the discharge outlet h. The exhaust valve is 
operated by means of the tappet I, controlled by the cam K 
which is geared with the crankshaft, and travels at half its speed. 
The operation of the motor is as follows: The explosive charge 
being drawn in through the valve G as the pistons retire from 
the position shown, fills the outer ends of the two cylinders, and 
the chamber and passages forming an open communication be- 
tween them, and the charge is then compressed by the return 
of the pistons to their original position and fired. The expan- 
sive force of the exploded charge acts on both pistons at the 
same time, and when the pistons have reached the other end of 
their stroke the exhaust valve H is opened, thus completing the 
cycle operations. (Accepted December 1, 1897.) 


GUNS AND EXPLOSIVES. 


1850. S. W. Silver and W. Fletcher, London. Pro- 
ectiles for Small Arms. [6 Figs.) January 23, 1897.— 
hese improvements have for their object to render projectiles 
more destructive than at present, and to prevent separation of 
the jacket, core, or other part during its flight through the air, 
an event which often interferes with the trajectory, velocity, 
and direction of travel. For the purpose of this invention there 
is employed a solid or hollow rod, or short length of steel which 
is saw-cut or pronged to form two, three, or four legs, the body 
or the tail end being bulged, scored, grooved, or otherwise so 
made that the article serves as a core, around which the lead or 
other material can be moulded. A is the base, hollow or solid, 
provided with annular grooves B, B, and having four legs or 
prongs C, C, produced by saw-cuts or by stamping, and then bent 
up into legs or prongs in order that part of the core shall be of 





Ve 


about the same diameter as that of the base, but which may be 
bulged in their length, or be spread outwardly at the ends C!, as 
at Figs. 1 and 2; or be slightly spread open in their length, as at 
Fig. 2, for the lodgment of a cone end D of a tip E, as at Fig. 4, 
said tip conforming at the upper part to that of the shot or pro- 
jectile when completed or otherwise, as desired. The core so 
made is placed in a mould, and the lead F on being poured in 
enters all the crevices between the prongs and also the centre of 
the core if hollow, and surrounds the core to the shape of the 
mould, the shaping of the base by the grooving, scoring, or 
otherwise serving to fix the core rigidly with the lead. The 
formation of legs or prongs to the fore end of the shot or pro- 
jectile, whether it be provided with an affixable tip or not, at the 
moment of impact against a solid body or bard article, forces the 
prongs apart, and causes them to curl outwardly and to become 
jagged. (Accepted December 1, 1897). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


1083. D. Orme, Oldham, Lancaster. Capstan or 
Turret Lathes. [3 Figs.) January 15, 1897.—This invention 
relates to lathes in which a capstan or turret (carrying a number 





the pipe U3, 


This water gradually descends through the tubes to 





of tools which are brought successively into action to machine 


the job held in the chuck of the fixed head) occupies the posi- 
tion usually filled by the movable back centre head, and conse- 
quently the job has to depend entirely upon the grip of the chuck. 
Also where the job is of any length it is apt to yield to the 
sidelong pressure of the tool towards the outer pot Inventor 
now proposes to obviate these disadvantages by fixing a back 
centre to a compound or single-slide rest, the said back centre 
being capable of employment and adjustment by manipulating 
the slide rest and without interfering at all with the capstan head 
or tools. The capstan lathe A is of the usual construction, but is 
pos in addition with a compound slide rest B carried on the 

ed of the lathe. This slide rest is capable of being readily fixed 
to the lathe bed by the tail bolt 2 and nuts. Upon the top slide a 
of the slide rest B there is bolted a bracket b. The work d being 
operated upon is carried in a centre e secured to a carrier frotated 











by the spindle of the fixed or driving head C. The work d is 
centred or countersunk at its outer end, and by bringing the back 
centre ¢ into position by manipulating the compound slide rest B, 
the work is steadied and supported. The shape of the bracket 
carrying the back centre c and the method of carrying the same 
in the slide rest B readily permits the turret D to be manipulated 
as to bring the tool g to work upon the job. By withdrawing the 
turret D by means of the handwheel d! each or any of the tools g 





may be successively brought into action as required. When such 
a back centre ¢ is used, a chuck to steady the job is not always 
necessary, but may be used if desired. Should the nature of the 
work performed on the lathe at any time not require the sup- 
port of the additional back centre, the compound slide rest 
may be readily removed from the lathe bed. (Accepted De- 
cember 8, 1897.) 


MINING, METALLURGY, 
WORKING. 

1618. J. Shaw, Lightcliffe, Yorks. Boring Ma- 
chines for Quarries and Mines. [2 Figs.) January 21, 
1897.—According to this invention an iron bedplate 1, preferably 
square or rectangular in shape, has on the underside and near the 
front spikes 2, On the upper surface of the plate 1 is a standard 
3 provided at its front edges with slots 4 for receiving the side 
studs 5 projecting from the clutch, nut, or screw box 6, in and 
through which the screw shaft 7 for — the boring bit or 
augur 8 works. When the bedplate 1is placed in position opposite 
the face of the material in which a shot hole is to be bored, the 
spikes 2 on its underside penetrate more or less the material on 
which it is placed, and so assist in securing the bedplatel. The 
screw box 6 is then to be put in position in its holding standard 
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3, which is accomplished by placing it within the bridge-piece, 
the side studs 5 of the screw box 6 being received in two opposite 
slots 4 of the bridge, higher or lower according to the height of 
the borehole to be made. When the boring bit 8 is in position 
and the screw shaft 7 is turned by a ratchet lever, the back 
thrust is on the bridge 3 and bedplate 1, which, by reason of the 
frictional contact of the underside of the bedplate 1, further 
assisted by the spikes 1, effectually prevents slipping of the bed- 
plate 1 and 3. No fixing of the apparatus by means of screws and 
centres is required, as is requisite in vertical boring, nor trams 
as heretofore employed in face boring ; all that is necessary is to 
place the portable bedplate 1 and standard in position, and it is 
at once ready to receive the boring tackle, and is self-holding as 
against the back thrust. (Accepted December 1, 1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


23,439. J. T. Gibbons, London. Water - Tight 
Bulkhead Doors. [4 Figs.) October 22, 1896.—These water- 
tight bulkhead doors are constructed in such a manner that 
should a ship fitted with such invention be injured in such a 
manner as to cause water to flow into the interior of such ship, 
the doors, if open, will be automatically closed by the force of 
the water rushing against them. According to this invention 
two sheets of metal A and Al, with suitable end pieces, are 
secured to the bulkhead of the deck on which they rest ; the deck 
above such sheet of metal being at right angles to the bulkhead 
Z and Z1. Two doors B and B! are connected to A and Al in 
such a manner that they both open towards one another, and are 
truly balanced by means of two grooved wheels C and C! secured 
to such doors which run along the curved rails F and Fl. The 
doors are prevented from being pushed back beyond the points G 
and H by means of two projections Dand E. The latter extend 








to the deck above, and also serve the purpose of preventing water 
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from escaping through the hinges of the doors when the doors 
remain open. E and D are secured in such manner that they 
cannot be removed from their connections, but can be moved to 
a distance and re-fastened in such manner as will prevent the 
doors from travelling so far as the ints G and H, so as to 
allow of free passage through the said doors without having to 
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move them. Should water in large quantities find its way into a 
ship fitted with such water-tight bulkhead doors it would force 
the first door back until such door pressed against Dand E. The 
water will then be compelled to flow against the second door in 
such a manner that this door will be completely closed, and will 
be kept closed by the pressure of the water pressing behind it. 
(Accepted December 1, 1897.) 


11,135. F. J. Trewent, London. (H. See, New York.) 
Ash Ejectors for Steam Vessels. [7 Figs.) May 4, 1897. 

The operation of the apparatus shown in Fig. 1 is as follows: 
When it is desired to elevate the ashes, the cover of the hopper A 
may, if desired, be first closed. The jet cock F is closed. The 
force pump (not shown) connected to the ejector pipe E is then 
started, and the regulating cock O turned so that a portion of the 
water entering the ejector pipe E can pass through the pipe N 
and cock O to the controlling cylinder L. When the desired pres- 
sure of water has been obtained in the pipes E and N, the spring 
M on the end of the plunger K (which has been so set as to pre- 
vent its moving until the desired pressure of water has been 
obtained) will yield to the outward movement of the plunger K 
caused by the pressure of water entering the cylinder L through 
the pipe N. The outward movement of the plunger K also 
releases the rod J which is in its raised position with the spring 
H extended. When the rod J has been thus released, the spring 
Hl quickly re-acts and forces the cock F wide open, at the same 
time drawing down the rod J to the position shown. A solid jet 
of water then enters the pipe C through the tapered bore of the 
nozzle D under a very high pressure and with great velocity. 
The door of the hopper A if closed is now opened, and the ashes 








thrown into said hopper, from which they pass into the pipe C, 
where they encounter the jet of water entering through the 
nozzle D, and are carried with the water up said pipe and dis- 
charged overboard through the side of the ship, this discharge 
continuing as long as ashes are thrown into the hopper A. When 
the work has been completed, the handle P of the regulating 
cock O is turned so as to allow the water in the controlling cy- 
linder L to escape into the bilge or elsewhere through a spout 8. 
The rod J is then raised until its projection a is above the lug c, 
when the reaction of the spring M forces the plunger K back and 
locks the rod over the luge. The act of raising the rod J also 
closes the cock F and extends the spring H so as to be ready for 
another operation. In Fig. 2 the apparatus is shown arranged so 
as to discharge the ashes from two fire-rooms. A double hopper 
A, A is arranged on each side of a bulkhead R, and connected to 
the discharge pipe C, said bulkhead being cut away within the 
hopper. The hopper is provided on each side of the bulkhead 
with a hinged lid f. These lids / are connected with each other 
within the hopper by achainh. By this arrangement the opening 
of one of the lids f causes the other lid to be tightly closed upon 
its seat, 80 that the hopper A can be opened to but one fire-room 
at a time, thereby compensating for the opening in the bulkhead 
and making it water-tight. (Accepted November 24, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

1788. R. G. Brooke, Macclesfield, Chester. In- 
jectors. (3 Figs.) January 22, 1897.—This invention has refer- 
ence to improvements in supplementary injectors for use in con- 
nection with exhaust steam injectors. In such supplementary 
injectors it is usual to provide an overflow or relief opening con- 
trolled by a valve to facilitate the starting of the injector; the 
arrangement being such that the valve for admitting live steam 
to the supplementary injector is kept closed and the relief valve 
is kept open until a jet has been esta»lished through the supple- 
gnentary injector by the exhaust injector, whereupon the relief 
valve is closed and the live steam vave is opened to supply live 
steam tothe jet and impart thereto the required increased velo- 
city and consequent increased penetrating power. Now this in- 
vention has reference to an improved construction and arrange- 
ment of the steam and overflow or relief valves, and means for 
operating the same by hand. A is the live steam nozzle, B the 
combining nozzle, C the delivery nozzle, and D the inlet for water 
coming from the exhaust injector with which the supplementary 
injector is used. The inlet end A! of the steam nozzle A and con- 
stituting a valve seat is made flat and controlled by a flat disc 
steam valve E. The steam valve is carried by the adjacent end of 


a spindle F which extends through a stuffing-box G and is jointed 
at its outer end to one arm of a hand lever H pivoted toa rod I 
fixed to a lug J on the injector casing K. The combining nozzle 
B is constructed with a lateral relief opening L of ordinary kind. 
M is an ordinary overflow opening left between the combining 
and delivery nozzles B and C respectively. 


These openings com- 





municate with an overflow chamber N formed by and between 
the injector casing and parts of the combining and delivery cone, 
and extending into a valve case N1 the exit opening O from which, 
constituting the overflow opening, is controlled by a valve P, 
which may be a cone valve as shown, or a flat-faced valve. The 
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relief valve P is carried by the inner end of a spindle Q that 
is arranged parallel to the steam valve spindle F, extends 
through a stuffing-box R and a guide S, and has its outer end 
connected by a link T to the opposite arm of the hand lever H to 
that to which the steam valve spindle F is connected. (Accepted 
December 1, 1897.) 


VEHICLES. 


27,355. W. Sydenham. . Watkinson, and A. 
Sydenham, London. Driving Gear for Motor Cars, 
&c. (10 Figs.) December 1, 1896.—The object of this invention 
is to drive all the wheels of the vehicle although their axes can 
be made to radiate to a point for steering. For this purpose the 
axle (which is driven in any convenient manner) is divided into 
four parts. The two middle parts are connected together at one 
end by differential gear (so that in turning the outer wheel re- 
volves faster than the inner one) whilst their other ends are each 
connected to one of the outer parts of the axle by a universal 
joint. The figures show three of the four parts of the axle, 
namely, a, a1, a2; the fourth part, which is not shown, is to the 
right of the figures and is similar to a. The parts a are free to 
turn in sleeves b, and at their outer ends carry pins or crossbars 
¢ engaging with slots on the hubs d! of the wheels d so that the 
wheels turn with the axles. The inner ends of the shafts @ are 
connected by ‘‘ Hooke’s” joints e to the outer ends of the shafts 
a! whose inner ends are connected by differential gear 7. The 
































shafts a! work in bearings g! fixed to the frame g of the machine. 
g? is a fork also fixed to the frame at the top; it carries a bearing 
g®, and at the bottom a stud g’. The sleeves b have forks 0! at 
one end carrying studs 0? working in the bearings g? and also 
bearings b8 to receive the studs g4. 05 are levers rigidly fixed to 
the studs 42 and connected by the rods h to the plate hl which 
can be turned about a pivot h2 by the handwheel A3. In this 
arrangement, shown in Figs. 3 and 4, the Hooke’s joint is replaced 
by a special form of universal joint consisting of rods jointed 
together in the form of a parallelogram, each of the sides of 
which is made in two parts free to turn axially the one upon the 
other. The parts are pin-jointed to each other. The method of 
turning the wheels is also modified. The studs b2 have fixed to 
them pinions & gearing with racks h4 on the rods h whose other 
ends carry rollers h5 engaging with a ram-groove h7 on the plate 
hl which is provided with teeth 48 gearing with a pinion A9 fixed 
to the shaft of the handwheel 2°. By this means the different 
angles through which the two wheels have to be turned can be 
very accurately adjusted. (Accepted December 1, 1897.) 


MISCELLANEOUS. 


W. R. Harrison and W. M. Jefferson, 
Hull, Yorks. Hydraulic Pressure - Reducing 
Valve. [1 Fig.) December 16, 1896.—B is the inlet for the 
liquid, and C the outlet. D is a regulating or reducing valve. 
E is a spindle or tail-piece passing upwards from the valve 
D through a stuffing-box F, and projecting above it to the 
underside of a pivotted lever G, which is controlled by the 
regulating weight L., H and J are pistons, of different dia- 


28,819. 








meters, which move upwards and downwards, and by so doing 
allow the regulating valve D to open or close. P and R are hy- 
draulic cup leathers for preventing any liquid from passing the 
plungers H and J. Misascrew plug to form a stop to prevent 
any undue travel of the regulating valve D, or of the pistons H 
and J. The action of this apparatus is as follows: The apparatus 
is placed in any convenient position between the accumulator or 
pump and the press or presses, the inlet piping being coupled up 
at B, and the outlet piping at C. The liquid from the accumulator 
or pump then presses against the tail-end of the regulating valve 
D, and by partially opening it, finds its way —_, the bye-pass 

assages N 1 and N 2 to the outlet opening C, and then through 
the delivery piping to the press or to the crane. This flow con- 
tinues until the pressure in the press or at the crane has reached a 
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suitable height, when the regulating valve D commences to close, 
owing to the action brought about by the piston or ram J being 
so much larger in diameter than the regulating valve D. Ifa 
further pressure be exerted upon the tail-end of the regulating 
valve D, owing to the spindle E being forced down by the pressure 
given through the pivotted lever G in conjunction with the 
adjustable weight L, then the regulating valve D will again 
open, and allow of the pressure in the outlet piping rising more 
nearly to the initial pressure in the inlet piping. Hence, by ad- 
justing the weight L upon the lever G, any desired pressure can 
be obtained between that of the highest initial pressure and that 
which would be reached by the large piston J closing the valve 
D, but for the action of the adjustable pressure brought to bear 
upon the tail-end of the valve D by means of the lever and weight 
GandL. (Accepted December 8, 1897.) 


799. C. A. Charlton and H. E. Newstead, West 
Bridford, Notts, and S. H. Cropper, Nottingham. 
Platen Printing Machines, [1 Fg.] January 12, 1897. 
—This invention has reference to platen printing machines with 
stationary type beds, in which the platen or platen carriage 
oscillates upon a shaft, the object of the invention being the pro- 
vision of means for enabling the impression to be thrown “on” 
and “off,” and for enabling the amount of impression to be 
varied. According to this invention the platen oscillates on a 
shaft which is eccentric with the ends of the same, and is turned 
for throwing the impression ‘‘ on” and “ off” by means of a lever 
which is fastened thereto, and is fitted with stops and catches for 
holding the shaft in its turned position. The platen a@ is adjust- 
ably fixed to a frame or carriage a1, which oscillates on a shaft b, 
and the ends ¢ of the latter are turned eccentrically therewith 
and have bearings in the two side standards e bearing in 
one standard is preferably formed by a revoluble bush ¢ to allow 





of theshaft b being withdrawn ; but a solid bearing may be used 
if the end of the shaft is made larger than the eccentric portion of 
the same. The lower part of the platen frame or carriage a is 
provided with a projecting piece f which is coupled to the 
platen operating mechanism. On the end of the shaft b there is 
fitted a lever g provided with a sliding catch h, which is held in 
the recesses k in the boss e by aspring 7. On the boss e are pro- 
eating pieces m which limit the amount of the motion of the 
ever gand insure the catch h being in a position to enter one of 
the recesses k. In Fig. 1 the position of the platen and the lever 
h when the impression is off are indicated by dotted lines. For 
enabling the amount of the impression to be varied the boss ¢ is 
fitted to turn in the standard d, and thereby vary the position of 
the stops m, so that although the shaft 6 is turned through the 
same angle it is turned in a different position. For this purpose 
teeth may be cut in the edge of the boss e, and it may be rotated 
by a sliding rack actuated by a screw, or a worm may be used 
instead of the rack. (Accepted December 8, 1897.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street Strand. 
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LITERATURE. 


Industrial Democracy. By Stoney and Beatrick WEBB. 
London: Longmans, Green, and Co. 
[Srconp Notice. ] 

CLOSER acquaintance with this book confirms our 
former impression. It is full of information, which 
bears evidence of being judiciously selected from a 
vast mass of facts, collected with untiring labour, 
and set forth with great skill. The authors make out 
an excellent case for the hand-labourer ; but it is a 
case. The skillis that of an advocate. There is evi- 
dence that the authors have entered on the inquiry 
with firm convictions, and those facts which can be 
used to support their views chiefly appear to them 
of importance. No doubt this is an attitude of 
mind they hold unconsciously, and proceeds largely 
from hearing only one side of the case; through 
living too exclusively in an atmosphere of labour 
polities. The reader, to be in unison with the 
authors, must hold that the existing industrial 
system is fundamentally vicious ; that capital is 
an excrescence, and capitalists are parasites on 
industry ; that trade union leaders are always 
reasonable, and employers always ready to take 
advantage of their moderation. The book does not 
say these things, it is true ; indeed many instances 
are given of want of moderation in trade unions, 
mostly of early days, and the authors very fairly 
quote instances against their own conclusions. 
Still, the foundation for the views inculcated is a 
belief in the tyranny of employers, and the all- 
prevailing virtue of modern combined labour. 

It is permissible to argue that employers may 
be grasping and unfeeling ; that they may seek 
simply to make as much as they can out of their 
workmen, unmindful of the welfare of those they 
employ, as a night-cab master is of the horses he 
works to death. But if the workman’s champion 
demands this assumption in order to justify the 
legislation he proposes, the employer’s advocate 
is equally at liberty to suppose all working men 
are slothful, malicious, and dishonest. One has 
only to state the case in this way to show its 
absurdity. After all, something must be left to 
conscience, and perhaps a little to sentiment ; 
although the latter is a very dangerous element to 
introduce into economic problems. 

For reasons stated above, the judicial reader 
finds himself at constant variance with the 
authors ; he is always wanting to put that other 
side of the question which they leave out. In 
spite of ourselves, this will colour our review of 
the book ; but the reader must bear in mind the 
praise we have given to the ability and in- 
dustry of which the work bears evidence, and 
we also give the authors credit for a belief in their 
own impartiality. Itis a pity that, before publish- 
ing, they did not take a mild alterative dose of 
Federation to correct the excess of unionism in 
their systems. 

The chapter on ‘‘New Processes and Machi- 
nery” commences with a quotation of 1844, in 
which ‘‘invention” is denounced by the editor of 
The Potters’ Examiner. ‘‘Machinery,” he said, 
writing of the operatives, ‘‘has left them in rags 
and without any wages at all. Machinery has 
crowded them in cellars, has immured them in 
prisons worse than Parisian Bastilles, has forced 
them from their country to seek in other lands the 
bread denied to them here. I look on all improve- 
ments which tend to lessen the demand for 
human labour as the deadliest curse that could 
possibly fall on the heads of the working classes; 
and I hold it the duty of every working potter— 
the highest duty—to obstruct by all legal means the 
introduction of the scourge into any branch of his 
trade.” So much for The Potters’ Examiner. The 
authors quote this extreme view of half a century 
back in order to more strongly emphasise the sweet 
reasonableness of the present age. It is a favourite 
practice of theirs. ‘‘ Nowadays we hear no such 
complaints,” say Mr. and Mrs. Webb. Doubt- 
less; if one looks for them only in session of a 
Royal Commission, or between the leaves of an 
Oxford professor’s text-book. Neither in trade 
union working rules do they appear expressed in 
the vigorous language of The Potters’ Examiner; 
but so far as the engineering industry is concerned 
the hostility to labour-saving, or labour-simpli- 
fying, machinery is only stated in another form. 

1€ societies “‘claim” for their members all ma- 
chines which are the products of their labour, and 
which take the place of their skill ; of course at the 





standard rate. Now, when the master-potters in 
1844 bought and paid for labour-saving machinery, 
they did so in order to cheapen production. Modern 
engineering employers have precisely the same 
object in view when they purchase automatic or 
semi-automatic machine-tools ; but that object is 
completely defeated if they have to put one man to 
each machine, and to pay him the standard rate of 
skilled mechanics at day wages. One can under- 
stand the potter of 50 years ago opposing any me- 
chanical substitution for his handicraft ; but for 
the mechanic of to-day to:set an example of 
restricting the manufacture of machines shows how 
little school-boards and a cheap press have done 
to cultivate his intelligence. 

This opposition to improved machinery is by 
no means universal. In the cotton trade, where 
piecework prevails, the unions put pressure on em- 
ployers to have advanced machinery in order that 
members may earn higher wages. It is a pity that 
engineering artisans cannot take a lesson from the 
older boot and shoe makers and paper makers 
mentioned by the authors. When machinery was 
introduced into these trades the then existing 
unions were too wise to engage in a useless struggle 
with the inevitable, but simply strove to improve 
the quality of hand-made goods. The result 
has been that the skilled workers still found 
among the select few a market for their wares, 
side by side with the enormously increased 
demand for the far cheaper machine product. 
If such a satisfactory course could be pursued 
by the boot-makers and paper-makers, how much 
more profitably could it be followed by the 
mechanic whose trade it is to produce the very 
machines which he is trying to suppress! The 
foolishness of the mechanic is more apparent when 
it is remembered how dissimilar, in one important 
respect, are the conditions in the engineering 
trade and in the others referred to; for the per- 
fected machine tool generally turns out better 
work than the skilled man with his hand-tool or less 
highly organised machine. The details given in 
this section of the book in connection with the 
shoe trade and the paper trade are extremely in- 
teresting. 

The chapter on ‘‘ The Entrance to a Trade” 
discusses the apprenticeship question in connection 
with various callings, and shows how it has largely 
broken down in the engineering trade. Formerly 
the rules of the Amalgamated Society of Engineers 
restricted ‘‘ the admission into our trade of those 
who have not earned a right by probationary servi- 
tude,” on the ground that the union had ‘‘a vested 
interest, as the physician does who holds a diploma, 
or the author who is protected by a copyright.” The 
authors state that the words quoted are contained 
in the edition (of the rules) of 1864, and this is 
quite true, but they are also repeated in the preface 
to the current edition. It will be useful if we here 
quote from the official publication of the Society the 
conditions for the admission of full members as laid 
down in Rule XX. Any candidate must be ‘ pro- 
posed, seconded, and recommended by two: mem- 
bers. . . . He shall have served five years at any 
of the trades mentioned in these rules, except in 
countries where a less number of years’ apprentice- 
ship is the established rule.” Rule XXI., however, 
overrides this, as it allows that ‘‘any person work- 
ing at any of the departments of trade mentioned in 
Rule I, and not provided for in Rule XX., may. be- 
come a member if he has worked five years at the 
trade, and is in receipt of the usual rate of wages paid 
to his class in the district.” In any case, however, 
‘*every admission shall be decided by a majority of 
the members present.” Now if the Amalgamated 
Society of Engineers were simply a benefit society, 
there would be no fault to find with this ; but as 
it is an organisation which seeks—and, to a very 
large extent has succeeded in its object—to decide 
who shall and who shall not earn his living as a 
mechanic or engineers’ artisan, the regulations are 
tyrannical, and a direct infringement of the common 
liberty of the people of this country. 

We have given the above extracts from the 
rules, as the authors content themselves with a brief 
reference to the fact that ‘‘any man, whether 
apprenticed or not, who has worked five years,” is 
eligible. One would think from this part of the 
book that their sympathy was with the apprentice- 
ship qualification for membership. They refer to 
‘‘unapprenticed interlopers,” and speak of the 
Society as being, in this respect, ‘‘ less fortunate” 
than the boilermakers. Later on they say, how- 





ever, ‘‘that no revival of the system (of legally- 


enforced apprenticeship) would gain the support 
of public opinion.” 

Throughout the book many ancient customs 
are quoted, showing the antiquity of restric- 
tions put upon free labour such as are now em- 
bodied in the rules of modern trade unions. Many 
persons appear to think that precedent going 
back to early days is a warrant for these abuses. 
It is curious how conservative some most advanced 
radicals can be in their dependence on ancient 
precedent, so much so that the new Socialism 
bears a strong likeness to the old Conservatism. 
To those whose minds are not thoroughly imbued 
with the guild spirit of the Middle Ages or the 
new trade union spirit of the present hour, it will, 
we think, appear monstrous that two men should 
not be able to make a bargain, the one to do work 
and the other to take payment for it, without 
having first to obtain the permission of a few irre- 
sponsible workmen. It must surely be that the 
employer — who alone is responsible to the pur- 
chaser, and who suffers in pocket for defective 
production—-is the best judge as to whether the 
man he employs is competent to do the work. The 
analogy of the physician or the author given by the 
rules is, of course, entirely false. The physician’s 
qualification is, not to give him a monopoly, but 
to protect the vital interests of the people—their 
health and lives; whilst the copyright to the 
author merely secures to him the possession of the 
fruits of his labour, to which he has as sub- 
stantial a right as the workman has to his week’s 
wages. The authors, later on, speak of ‘‘ the ex- 
ceptional effectiveness of the trade rule regulations 
on apprenticeship ” current in certain trades ; but 
it is worth noticing that in some industries where 
the trade rule regulations have been most effective 
—not necessarily in regard to apprenticeship—the 
pinch of foreign competition has been most strongly 
felt. The authors close the discussion of the ques- 
tion with the following words: ‘‘ Undemocratic in 
its scope, unscientific in its educational methods, 
and fundamentally unsound in its finanacial aspects, 
the apprenticeship system, in spite of all the prac- 
tical arguments in its favour, is not likely to be 
revived by a modern democracy.” The sentiment 
has wider applications than the authors give to it. 

‘‘The Limitation of Boy Labour” is the next 
subject discussed. It is a far more difficult pro- 
blem to decide than the apprenticeship question. 
The authors point out that if high-grade factories 
only employ a reasonable number of boys, the 
latter ‘‘ will have been crowding into the workshops 
of small masters, or of those low-grade establish- 
ments which rely almost exclusively on boy 
labour.” The fact illustrates the difficulty of vio- 
lating the simple laws of supply and demand. It is, 
of course, eminently undesirable that boys should 
find employment to the exclusion of their fathers, 
but this would imply that the fathers were asking 
wages in excess of the value of their labour. Fortu- 
nately, the number of boys employed is limited by 
State regulations as to education, &c. If this coun- 
try were self-contained the problem would be sim- 
plified, but so long as we have to meet other nations 
in foreign markets, we must be careful not to un- 
duly substitute our available cheap labour by dear 
labour. Boys make small demands on the produc- 
tiveness of the country, and men who have to com- 
pete with them must try to bring themselves to an 
approximation to the same standard. This may 
seem hard—in fact it is hard—but many things that 
are expedient are very onerous to bear. The two 
remaining — treated upon are ‘‘ Progression 
within the de” and ‘* The Exclusion of 
Women.” 

It is necessary we should notice some of the 
wider issues dealt with by the authors, and for 
this purpose we turn back to the commencement 
of Part II., which deals with ‘Trade Union Func- 
tion.” The first function treated upon is ‘‘ The 
Method of Mutual Insurance,” which, as a good 
many persons have learnt lately, is a very secondary 
function with some trade unions. The authors’ re- 
marks on this subject are frank and instructive. 
‘‘ Friendly mutual insurance,” they say, ‘‘ in many 
industries the oldest form of trade union activity, 
has been adopted practically by every society which 
has lasted. Here and there, at all times, one trade or 
another has in the first emergence of its organisation, 
preferred to confine its action to collective bargaining 
or to aim at legal enactment. But directly the com- 
bination has settled down to everyday life, we find 
it adding one or other of the benefits of insurance 





and often developing into the most comprehensive 





64 


ENGINEERING. 





[JAN. 21, 1898. 








trade friendly society.” Hardly anything more 
conclusive than this plain statement of fact could 
be desired by those who advocate legislation giving 
members of a trade union a claim that the funds 
they subscribe for ‘‘ benefit” should be retained 
for that purpose. A purely militant society con- 
fessedly cannot stand, and it is only by turning the 
income to purposes for which it was not intended 
that the fighting union is kept afloat. The authors, 
however, do not accept logical deduction from facts. 
‘‘Trade unionists,” they say, ‘‘subscribe their 
money primarily for the maintenance or improve- 
ment of their wages or other conditions of employ- 
ment : only after this object has been secured do 
they expect or desire any sick or other friendly 
benefits.” 

It may be said that men who join know before- 
hand the policy of the union, but, apart from the 
fact that membership is compulsory in most cases, 
this is only partly true ; and, indeed, the authors 
themselves say: ‘‘To the young man just ‘ out of 
his time’ the prospect of securing support in sick- 
ness or unemployment is a greater inducement to 
join the union than the less obvious advantages to 
be gained by trade combination.” Again, a still 
higher authority, Mr. George Howell, says: ‘It 
helps to bind the members to the union when pos- 
sibly other considerations might interpose that 
diminish the zeal of the trade unionist pure and 
simple.” For our own part, we think a young man 
generally joins the union not so much with a 
view to the sick or superannuation benefit—be- 
cause, to the young, old age seems so far off, 
and sickness is not feared until it comes—as 
from a feeling of esprit de corps and a desire 
to substantiate his position. There is also the 
snug sociability of the public-house where meet- 
ings are held—of course, after the formal business 
is concluded ; and again, though the thought of age 
and sickness may be far off, the possibility of strikes 
and slack work may be near. On the whole, there- 
fore, the younger men are not greatly influenced 
by pension and sick pay; and it is only when 
advancing years bring wisdom and accumulated in- 
vestment in the society that they find what a grip 
the union executive has upon them, and they must 
strike to the order of the executive, whether they 
would or not. It may also be added that the pre- 
cautions taken for secrecy of the ballot appear by 
no means tw give universal satisfaction, if we may 
judge by what has been said of late. The authors 
quote Mr. Burnett’s saying: ‘‘ A trade society 
without friendly benefits is like a standing army. 
It is a constant menace to peace.” That may be 
true so far as it goes, but the question arises whether 
a trade society without friendly benefits would ever 
become a standing army of any magnitude. The 
facts the authors quote say not ; and benefit, as the 
law now stands, is like conscription : it gives rulers 
power to force those who would be peaceful citizens 
into the fighting ranks. 

The following chapter is on ‘‘ Collective Bar- 
gaining,” a subject which has been before the 
public a good deal of late ; and this section of the 
book will probably be first read by a good many 
persons. They will not be disappointed in the 
multitude of facts the authors put forward, nor in 
the suggestiveness of the remarks ; and this will 
not be less true because there is ample scope for 
criticism. It is pointed out, for instance, that the 
series of collective agreements existing in some in- 
dustries ‘exclude the influence of any sudden glut 
or famine in the labour market on any temporary 
fluctuation of the trade of the port. . . . These 
treaties, settling certain questions of the whole 
kingdom, rule out on those points the exigencies of 
particular localities, and place all ports upon an 
equality. Thus the collective bargain made by the 
group of platers on a particular job in one establish- 
ment of a certain town imports a hierarchy of other 
collective bargains, concluded by the representa- 
tives of the contracting parties in their gradually 
widening sphere of action.” Here the authors, 
without recognising the significance of their words, 
expose the true weakness of collective bargaining 
over large areas ; and, indeed, that of many policies 
reared on a socialistic base. The equality of all 
ports, and, still more, the exclusion of the influ- 
ence of glut and famine, might be excellent features 
could we coerce all other countries into buying 
their commodities from us. But, for good or evil, 


British trade unions cannot bring all nations to 
accept their ruling; and while our ports may be 
brought to a uniform high level—from the work- 
man’s point of view—a foreign rival may cut below 





and secure our trade before we realise it has left 
us. In fact, the danger of this bargaining in the 
mass is its inflexibility. An employer has always 
his finger on the delicate pulse of the market. He 
alone knows what he can offer, whether in glut or 
famine. If orders are scarce, he will find com- 
petitors abroad cutting below the price his stan- 
dard rate will enable him to take, and trade 
directed into new channels is difticult to recover. 
In any case, every ship built abroad, every yard 
of fabric woven in foreign sheds, strengthens the 
position of our rivals, and throws us back in the 
race for commercial supremacy. We do not sup- 
pose that persons so intelligent as the authors 
take the idiotic position of certain labour leaders 
that foreign competition is no more than a bogey 
set up by employers to frighten the working man 
into submission ; but we think it would have been 
better had they yiven a little more attention to 
this aspect of the question in their book. 

Naturally there is a great deal to be said in 
favour of collective bargaining, and very well said 
it is in the book. The inability of a workman to 
cope with the employer in making a bargain for 
himself is insisted upon, but we think the authors 
do many of the class much injustice in under- 
valuing their capacity in this respect. Amongst 
mechanics, at any rate, we have known many who 
are remarkably shrewd hands at getting very good 
prices for the jobs they undertake, and a large 
number bitterly exclaim against the impossibility 
of exercising this talent, a result which follows 
from the collective system thrust upon them. We 
would especially call attention to what the authors 
say towards the end of this chapter as to the impos- 
sibility of avoiding strikes under certain conditions. 
Their views here seem very sound ; but when they 
go on to say they ‘‘ know of no device for avoid- 
ing this trial of strength except a deliberate de- 
cision of the community expressed in legislative 
enactment ;” we think they are formulating views 
as sanguine as those of persons who would make 
all people virtuous by Act of Parliament. The 
only thing that will remove the probability of 
strikes will be the advent of a class of employers 
and employed wise and forebearing. 

In dealing with the subject of arbitration, the 
authors do not express any sanguine views as to 
its adoption. The success that has attended the 
application of the principle in commercial affairs is 
often used as an argument in favour of extending 
it more widely to disputes between capital and 
labour. As the authors very rightly point out, 
however, ‘‘commercial arbitrations are concerned 
with relations already entered into, either by 
existing contracts or under the law of the 
land. No business man ever dreams of submit- 
ting to arbitration the terms upon which he shall 
make new purchases or future sales.” We 
would commend the words to those gentlemen, 
clerical and lay, who have been abusing engineers 
so freely of late because they would not agree to 
arbitrate on points which, if given against them, 
would have meant commercial obliteration. We 
may add, however, that neither would any busi- 
ness man ever dream of establishing himself in any 
country where ‘‘a deliberate decision of the com- 
munity expressed in legislative enactment,” 
would bind him to an equal extent. The question 
of ‘‘the living wage” arises in this chapter. ‘‘ It 
is urged,” the authors say, ‘‘that the payment of 
a living wage ought, under all circumstances, to 
be a ‘first charge’ upon industry.” Until a scale 
of ‘living wages” is compiled the expression has 
not much force. ‘*The skilled mechanic,” we are 
further told, ‘‘ will claim that the length of his 
apprenticeship warrants him in insisting, like 
the physician or the barrister, on a _ mini- 
mum fee for his services, below which he 
cannot be asked to descend.” Putting aside 
the facts that the late strike in the engineer- 
ing trade has taught us how very much shorter 
than was thought need be the length of the average 
mechanic’s apprenticeship, we are at one with the 
authors in saying that the barrister, at any rate, 
can insist that he shall not accept less than the 
minimum fee of his profession, as, with a great 
number, for years the minimum is often nothing at 
all. As for the doctor, it would be interesting if 
Mr. and Mrs. Webb would extend their statistical 
researches to the question of what is the average 
fee a doctor receives, say, from a working man’s 
sick club. It would certainly be reckoned in pence 
rather than sixpences; perhaps it would not be 
exaggerating in saying farthings. Solicitors have 





a maximum fee settled by law in case of taxed costs, 
for instance, but there is no lawas to minimum 
fee. They can, if they will, write a score of letters 
for six and eightpence or draw briefs at a farthing 
a folio. It is for working men that the doubtful 
advantage of a minimum wage is reserved. 

It might be well, perhaps, in conclusion to 
point out that there is a ‘‘living wage” for capital 
as well as a “‘ living wage” for labour, and if neither 
capital nor labour can get that wage in this 
country they will go elsewhere. If anyone can 
devise a commercial system that can be worked 
without capital, of course it will not matter if capital 
does not stay in this country ; but, pending that, it 
would be as well to consider the need of giving 
capital its “‘living wage.” This side of the ques- 
tion, however, does not give the authors any con- 
cern. The remarks as to the good a judicious con- 
ciliator can effect are excellent. The authors 
anticipate that for many years to come conciliation 
will play an important part. 
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ELECTRIC GENERATORS. 


By H. F. Parsuatt, M. Inst. C.E., 
anp H. M. Hosart, S8.B. 
(Continued from page 42.) 

Tue MAGNETISATION OF IRON AND STEEL. 


Cast Tron.—Cast iron is used for magnetic pur- ing point. 
poses on account of the greater facility with which it the amount of carbon varies between 3 per cent. | the permeability of cast iren. 
Con- | and 4.5 per cent. ; between 0.2 per cent. and 0.8; found that when the percentage of graphite approxi- 


may be made into castings of complex form. 


| the ore and from the fluxes and fuels used in its 
reduction. Of these elements, carbon has the 
greatest effect on the magnetic permeability. The | 
amount of carbon present is necessarily high, on | 
account of the materials used, the processes em- | 
ployed, and its influence in determining the melt- | 
In cast iron of good magnetic quality, | 





but as shown by the analysis and also by the curve, 
it isa sample of rather poor cast iron, the result 
being especially bad at low magnetisation values. 
The cast iron generally used for magnetic purposes 
would be between curves B and C of Fig. 8. 
Graphite may vary between 2 per cent. and 3 per 
cent. without exerting any very marked effect upon 
It is generally 


sidering the relative costs and magnetic properties | per cent. being in a combined state,* and the re-| mates to the lower limit, there is an increase in the 
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of cast iron and steel, as shown in the curves on the 
annexed diagrams, it is evident that cast iron is, other 
things being equal, more costly for a given magnetic 
result, than cast steel. The great progress in the 
manufacture of steel castings, has rendered the use 
of cast iron exceptional in the construction of well- 
designed electrical machines. The cast iron used 
for magnetic purposes contains, to some extent, all 
those elements which crude iron brings with it from 
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mainder in an uncombined or graphitic state. Com- | 
bined carbon is the most objectionable ingredient, | 
and should be restricted to as small an amount as| 
possible. Cast irons having less than 0.3 per cent. | 
of combined carbon are generally found to be of | 
high magnetic permeability. Fig. 8 shows curves | 
and analyses of three different grades of cast iron. | 
The effect of different proportions of combined | 
carbon may be ascertained by comparison of the 

results with the accompanying analyses. In Fig. 9) 
is given the result of the test of a sample carried | 
up to very high saturation. It is useful for obtain- | 
ing values corresponding to high magnetisation, 


a Arnold, “ Influence of Carbon on Iron,” Proc. Inst. 
C.E., vol. exxiii., page 156, \ 
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amount of combined carbon and a corresponding 
decrease of permeability. A certain percentage of 
carbon is necessary, and it is desirable that as much 
of it as possible should be in the graphitic state. 
Sulphur is generally present, but only to a limited 
extent. An excess of sulphur is an indication of 
excessive combined carbon, and inferior magnetic 
quality. Silicon in excess annuls the influence of 
sulphur, and does not seem to be objectionable 
until its amount is greater than 2 per cent., its 
effect being to make a casting homogeneous, and to 
lessen the amount of combined carbon. The 
amount of silicon generally varies between 2.5 per 
cent. in small castings, and 1.8 per cent. in large 
castings. Phosphorus in excéss denotes an inferior 
magnetic quality of iron. Although in itself it 
may be harmless, an excess of phosphorus is ac- 
companied by an excess of combined carbon, and it 
should be restricted to 0.7 per cent. or 0.8 per 
cent. Manganese, in the proportions generally 
found, has but little effect ; its influence becomes 
more marked in irons that are low in carbon. 

Figs. 10 and 11 show further data relating to 
irons shown in Fig. 8, grades A and C respectively. 

Malleable Cast Irow.—When cast iron is decar- 
bonised, as in the process for making it malleable, in 
which a portion of the graphite is eliminated, there 
is a marked increase in the permeability. This is 
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due, however, to the change in the physical struc- 
ture of the iron which accompanies the decar- 
bonisation, as unmalleable cast iron, of chemical 
analysis identical with that of malleable iron, has 
but a fraction of the permeability. In Fig. 12 are 
shown the magnetic properties of malleable cast 
iron; Fig. 15 illustrates the magnetic properties of 
mixtures of steel and pig iron. 
Cast STEEL. 

The term ‘‘cast steel,” as used in this place, is 
intended to refer to recarbonised irons, and not to 
the processes of manufacture where there has been 
no re-carbonisation, as in irons made by the steel 
process. Cast steel used for magnetic purposes has 
been generally made by the open-hearth or Siemens- 
Martin process, the principal reason being that 
this process has been more frequently used for the 
manufacture of small castings. The Bessemer pro- 
cess could, perhaps, be used to greater advantage 
inthe manufacture of small castings than the open- 
hearth process, since, on account of the consider- 
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its magnetic properties, a 12 per cent. mixture 
scarcely having a greater permeability than air. 
Silicon, at the magnetic densities economical in 
practice, is less objectionable than carbon ; but 
at higher densities it diminishes the permeability 
to a noticeable extent. The objection to silicon is 
that when unequally diffused it facilitates the for- 
mation of blow-holes and, like manganese, has a 
hardening effect, rendering the stcel difficult to tool 
in machining. Phosphorus and sulphur, in the 
amounts specified, are not objectionable ; but in 
excess they generally render the steel of inferior 
magnetic quality. 

In the two following Tables are given the analyses 
and magnetic properties of what may be termed 
good and poor steel respectively. In Fig. 14, curves 
A and B represent the average values correspond- 
ing to these two sets of tests. 

The extent to which the percentage of phosphorus 
affects the result, may be seen from the curves of 
Fig. 15. The curves of Fig. 16 show the dele- 





terious effect of combined carbon upon the magnetic 


QvuaLity SAMPLES OF CasT STEEL, 


Kilolines per Square Inch. 

















the various impurities. It will be noticed, how- 
ever, that in those of poor magnetic qualities there 
is generally an excess of impurities, this excess de- 
noting a lack of homogeneity and a greater de- 
gree of hardness than in those of good quality. 

Mitis iron is, magnetically, a little better than 
ordinary steel up to a density of 100 kilolines, but 
at high densities it is somewhat inferior. The 
magnetic result obtained from mitis iron up to a 
density of 100 kilolines is practically identical with 
that obtained from wrought-iron forgings. 

A curve representing the average of the 12 
samples of the Table is given in Fig. 20. 


Nicke STEEL. 

Some of the alloys of steel with nickel possess 
remarkable magnetic properties.* A 5 per cent. 
mixture of nickel with steel, shows a greater per- 
meability than can be accounted for by the analysis 
of the properties of the components. The magnetic 
properties of nickel alloys are shown in Fig. 21.+ 

(To be continued.) 








THE SHIPPING INDUSTRY IN JAPAN, 

THE great development of the mercantile marine 
of Japan, with the chief points of which we have 
from time to time made our readers acquainted, 
has naturally aroused much interest in shipping 


1 2 3 4. 5 ( 7. 8 9. 10 Average. . ° : ° 
R saa “ Plan, PO Bee en 3 = __ ESS | circles in this country, and no doubt its results are 
30 78.6 75 | 78.0 83.2 84.0 79.4 81.5 730 81.4 84.0 ane being carefully watched. We need not again go 

£0 91.0 87.7 89. 93.0 94 2 89.6 93.5 88.5 91.5 93.5 91. , » hi y i 
100 w2 =| 986 100 102 107 100 104 4 102 103 og | over the history of the growth of merchant ship- 
150 107 104 107 106 113 106 110 105 108 107 107.3 ping, especially as that is essentially the history 
Analysis. of the Nippon Yusen Kaisha or Japan Mail Steam- 
Carbon £240 .267 294 .180 £90 .250 207 .230 .170 .180 .230 ship Company, and of the development and opera- 
Phosphorus 071 052 074 047 037 093 .047 109 .089 047 .057 tions of which an interesting and fairly complete 
Silicon 209 236 202 -120 .036 .230 170 160 150 .120 195 |, ; ined i , © pub- 
Manganese .480 .707 .655 .323 550 .410 .530 .450 .390 .323 482 account st contained ™ the | handbook ted 
Sulphur .. 040 .0€0 .059 050 | 050 .030 .030 .040 020 .050 042 lished by the company. In giving an account 
of its most recent extensions, we have ventured 
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to express the opinion that these were being 
pushed on too rapidly, before the financial 
conditions of the company justified them, and 
that opinion seems to be justified by the report 
that was presented to the half-yearly general 


Length. 1 _ " ' | 5 P = Q P - eee meeting of the shareholders, recently held in 
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Analysis. Komlo, the president of the company, was in the 
Carbon £250 | .280 195 333 1337 366 .409 318.702 380 357 | Chair, and read the semi-annual report and accounts, 
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Sulphur 020 030 040 060 .070 L010 “010 030 | .050 “030 “038 Mr. Komlo, in his address, regretted that the 


able time elapsing between the pouring of the first 
and last castings, there is frequently by the open- 
hearth process a change of temperature in the 
molten steel, and likewise a noticeable difference in 
the magnetic quality. In the Bessemer process 
the metal can be maintained at the most suitable 
temperature, and the composition is more easily 
regulated. 

Cast steel is distinguished by the very small 
amount of carbon present which is in the com- 
bined state, there being generally no graphite, 
as in the case of cast iron, the exception being 
when castings are subjected to great strains, in 
which case the combined carbon changes to graphite. 
It may be approximately stated that good cast steel, 
from a magnetic standpoint, should not have greater 
percentages of impurities than the following : 


Per Cent. 


Combined carbons... oi se Be 0.25 
Phosphorus 0.08 
Silicon 0.20 
Manganese 0.50 
Sulpher 0.05 


In practice, carbon is the most objectionable im- 
purity, and may be wi.h advantage restricted to 
smaller amounts than 0.25 per cent. The results 
of a great number of tests and analyses show that 
the decrease in the permeability is proportioned to 
the amount of carbon in the steel, other conditions 
remaining equal ; that is, that the other elements 
are present in the same proportion, and that the 
temperature of the molten steel is increased ac- 
cording to the degree of purity. Cast steel at too 
low a temperature considering the state of purity, 
shows a lower permeability than would be inferred 
from the analysis. Manganese in amounts less 


than 0.5 per cent. has but little effect upon the 
magnetic pe eng ordinary steel. In large pro- 
portions, 


however, it deprives steel of nearly all 


properties. The magnetic properties of steel are 
further illustrated in Figs. 17, 18, and 19. 


Mitts Iron. 

In the following Table are given analyses and 
magnetic properties of aluminium steel, frequently 
referred to as ‘‘mitis iron.” The action of alu- 
minium in steel is, like that of silicon, sulphur or 
phosphorus, of a softening nature: It seemis to act 
more powerfully than silicon, the castings having a 
somewhat greater degree of purity and a higher 





company was not able to declare any dividend in 
spite of its prosperous business in the coasting 
trade. The loss was entirely on the foreign lines of 
steamers, on which the expected Government sub- 
sidies had not been paid, because the ships which 
were employed had not met the Government re- 
quirements. He had hopes that the Government 
would submit to the coming session of the 
Diet a Bill for a special subsidy to the com- 
pany. Apart from that, however, the losses 
would be greatly reduced by the Government sub- 
sidies which were to be granted upon the arrival of 
all new vessels built in England, and which would 
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Length. | | 

1. 2, 3. en i: ee 7. 8. 9 | 10 11. 12. | Average. 
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30 81.3 93.5 93.5 | 82.0] 89.6) 91.5 90.3 69.6 | 64.5 | 83.1 2.0 76.0 $3.1 
50 87.6 100 101 93.5 | 96.8 | 101 98.6 SL.6 76.7 | 92.2 92.2 86.5 92.3 
100 95.5 169 108 104 | 105 | «108 106 92.0 89.5 102 103 | 96.5 101.5 
150 100 1l4 113 109 110 | 112 110 95.0 | 95.5 | 108 lug | 101 106.5 

Analisis. 

Carbon .. 065 105 106 125 .136 212 | .214 216 | 235 240 | «242 .260 +180 
Phosphorus 083 093 112 166 | 053 .056 052 128 | .065 093 | .094 | .120 -093 
Silicon O73) | 2045 050 046 | 111 126 All 083 | .122 072 -099 .020 050 
Manganese 112 | .108 099 120 | ,191 405 401 167 | 107 248 253 140 196 
Sulphur .. 150 050 050 050 030 -040 .040 010 | = .030 030 030 030 O40 
Aluminium 079 -059 183 008 273 . -152 | .055 120 -119 -080 113 


* Not determined. 


| 


magnetic quality than steel castings made by pro- | 


cesses of equal refinement. It will be seen from 
the analyses that the aluminium is present in 


amounts ranging from 0.05 per cent. to 0.2 per cent., | 


and that this permits of making good castings with 
about one-half as much silicon and manganese as in 
ordinary cast steel. The amount of carbon, also, 


satisfy the regulations laid down for the payment 
of the encouragement subsidy. He therefore hoped 
that the shareholders would have patience for @ 


* For information as to the remarkable conditions com 
trolling the magnetic properties of the alloys of nicke 
and iron, see Dr. J. oe Proc. Royal Soe. 





is generally somewhat less. 
tests and analyses of mitis iron shows that they | 
do not furnish a clear indication as to the effect of 


An inspection of these | 


vol. xlvii., page 23; and vol. xlviii., page 1. 

+ Various investigations have shown that the 
bility of steel is greatly lessened by the presence 0 
mium and tungsten. 
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little while, as there was every prospect that their 
troubles which had now attained a climax would 
soon disappear. 

The total loss on the half year on the lines to 
Europe, America, and Australia was 400,000 yen 
in round numbers, but as the corresponding loss 
during the preceding half year ending March 31, 
1897, amounted to 632,000 yen, it is evident 
that a considerable improvement took place during 
the last half-year. It may be remembered that a 
dividend of 10 per cent. was paid for the previous 
half-year out of the reserve fund for the equalisa- 
tion of dividends, no doubt in the hope that the 
special subsidy proposed by Government would be 
passed by the Diet. As we pointed out, the 
measure was never even discussed by that body, and 
it was evident from the discussions which were 
going on in the papers that there was considerable 
public feeling against it. Only two of the steamers 
employed by the company during the half-year under 
review met the required conditions, and secured 
Government bounty, and the amount received 
from that source was therefore comparatively small. 
Already, however, several other ships are qualified 
under the regulations, so that a very substantial 
addition will be made during the current half-year. 

The following is an abstract of the balance-sheet 
laid before the meeting : 
Receipts. 


7 Yen. 
Freight and fares... 4,605,897.715 


Charters 55, 408.176 
Pontoons ... 4,437.127 
Interest 92,684.813 
Exchange ... 24, 696.340 
Sundries 180, 962.902 


280,045.621 
111,691.702 
5, 355,824,396 
440,000.000 


Navigation bounties Beamer 
Shipping Encouragementsubsidy 


Government subsidy 





Total =i 5,795, 824.396 
Expenditure. 
Otficeexpenses... xe oa 536,779.835 
Freight and passengers ... 1,001, 448.184 
Shipping expenses i 3,360, 602.302 
Bad debts ... Be 2,606.411 
Interest on debts ... 53,400.000 


4,954, 836.732 


Depreciation se ie 1 
Reserve for insurance... : 784, 904.769 

am repairs J 
Profits e os 56,083.895 
Total 5,795, 825.396 


To outside observers it would seem to be bad 
business for the company to have rushed into such 
rapid extension of their foreign trade before the 
ships were ready which enabled the subsidies to 
be earned, that would make it a paying con- 
cern. On the other hand, it does seem a hardship 
if these foreign services were undertaken at the 
instance of the Government, that the resulting 
losses should fall on the shareholders. The lines 
were evidently started by the directors in the expec- 
tation that a special subsidy would at least be paid 
until all the new ships were in working order, 
when they would be in a position to earn the sub- 
sidies prescribed by the laws for the encourage- 
ment of navigation and shipbuilding. These laws, 
as we have already pointed out, are sufficiently 
liberal. For instance, a ship of 6000 tons dis- 
placement, capable of a speed of 14 knots, is en- 
titled to a bounty of 70 sen per ton for every thou- 
sand miles run in the year. Hence, if she covers 
90,000 miles she receives a subsidy of 210,000 yen. 
If the company had been in receipt of this amount 
for seven ships, instead of two, there would have 
been no difficulty of paying a dividend of 10 
per cent., besides adding considerably to the 
reserves. With the present ministerial difficulties 
in Japan it is not probable that a special measure 
will be introduced into the Diet for some time at 
least ; the probability rather is, that the allowance 
under the encouragement laws will be reduced, as 
there is a feeling in Japan that it is unduly large. 
We need not, however, consider the political 
factors of the problem, but simply look at it, in 
existing conditions, from a business point of view. 

_ The Japan Weekly Mail, in discussing the sub- 
Ject, says : ‘* The most interesting question in con- 
nection with the company’s account is to determine 
What would be the result of its operations were it 
not in receipt of any State aid whatever,” and after 
examining the accounts it comes to the conclusion 
that “if the loss of 400,000 yen had not been in- 
curred in connection with the European and 


American lines, there would have been a balance 
of 1,241,024 yen available for the payment of a 
dividend, and for appropriation to the reserve. 
10 per cent. dividend absorbs 605,000 yen ; and if 
to this we add 4 per cent. of the value of the fleet 
for insurance and repairs, there still remains a 
surplus of 121,623 yen. Evidently were the com- 
pany not burdened with its foreign lines, its affairs 
would be very flourishing.” It, however, points 
out that the chief trouble to the shareholders in 
connection with the present state of affairs is not 
loss of dividend, but depreciation of the shares. 
These—50 yen paid up—stood at 74 yen on De- 
cember 1, 1896, and are now quoted at 55 yen. 
Hence the total market value of the shares has 
fallen, in the space of a year, from 17,760,000 yen 
to 13,200,000 yen; a difference of 4,560,000 yen. 
Several meetings of the shareholders have been 
held, apart from the directors, and it is evident 
that there is much dissatisfaction with the present 
state of affairs ; but it is doubtful if they will be 
able to effect much change in the policy of the 
company, which is determined by the directors and 
some of the large shareholders who hold a con- 
trolling influence. 

The report contains some information of interest 
with regard to the foreign trade of the company. 
As to the European line of steamers, four vessels 
left Japan, while eight, including the new ships, 
came out from Europe during the past six months. 
Itis stated that the company was able to avoid com- 
petition with any rivals through co-operation with 
various foreign steamship companies. Besides a 
considerable quantity of Manchester goods, the 
ships carried extensive cargoes of general mer- 
chandise and heavy goods, such as iron rails, &c. 
With reference to the American line, while good 
cargoes were obtained for the outward voyages it 
was difficult to obtain them for the homeward 
voyages, and the ships had to be filled up by taking 
railway sleepers for Shanghai. As to the Australian 
line, there was a large increase in the export of silk 
goods, mattings, bamboo and lacquer wares, cam- 
phor and sundries from Japan, and the volume of 
shipments from Hong Kong and Japanese ports, 
which were an exact balance up to last year, but 
turned in favour of Japan recently, standing at 
the rate of —— Japanese 7 per cent., and Hong 
Kong 3 per cent., while imports from Australia to 
Japan had proportionately increased as well. It is 
stated that the P. and O. and two other rivals on 
the Bombay run had kept on most favourable terms, 
while a good deal of business was exchanged between 
them. Probably it occurs to those who study the 
facts that it would have been better for the Japanese 
themselves if they had not been in such a hurry in 
extending their foreign lines of steamers, and 
taken advantage of those already existing. The 
present position of the affairs of the Nippon Yusen 
Kaisha have, at least, given a check to some of the 
schemes which were proposed, and the Japanese 
papers report that some of them are likely to be 
abandoned. 

A recent consular report gives a very unfavour- 
able account of the manner in which the Japanese 
manage their shipping business. It is admitted 
that, asa rule, the ships are carefully navigated, 
but the company does not yet enjoy the confidence 
of foreigners on accountof the unbusiness-like habits 
of the officials, as measured by a European standard. 
Moreover, there seems to be an absence of dis- 
cipline amongst Japanese crews, and difficulties 
frequently arise between them and the officers, and 
the Consul comes to the conclusion that ‘‘as things 
are managed at present, steamships will be built 
in Japan, and steamship companies will run 
steamers only so long as such heavy bounties and 
subsidies are paid as will make up for the losses 
caused by unbusiness-like methods, and by the 
unwillingness to accept foreign advice and assist- 
ance.” This opinion may appear somewhat harsh 
and one-sided, but it is very evident that it is 
founded on facts, and the Japanese would do well 
to take it to heart. No nation can afford to 
squander its resources, and while it is quite legiti- 
mate on the part of the Japanese to extend their 
mercantile marine, they will have to learn that it 
must be done with prudence and common sense. 











MACHINE-MOULDED WHEELS. 
No. XVIII. 
By Joseph Horner. 
THE formation of shroudings, caps, flanges, or 








the ends of teeth of bevel-wheels is accomplished 
by various methods. It always means extra work 


A|and special care, because of the overhanging of the 


moulded teeth ; a matter pointed out in connection 
with the formation of similar shroudings on spur 
gears. The shroudings are formed either by means 
of striking boards, of cores, or of pattern parts 
bedded in, the choice of methods being dependent 
on the position, and on the diameter of the 
shroudings. 

Two types of shrouds are shown in Figs. 242 and 
243. Fig. 242 is a pair of mitre wheels in which 
each wheel is capped to the pitch planes, the edges 
in contact being turned to permit them to roll in 
smooth contact, so fulfilling the double purpose of 
strengthening the teeth and of conducing to smooth- 
ness of movement. Fig. 243 is a pinion A, whole— 
or full shrouded, being capped to the tooth points 
to impart to the teeth strength and durability as 
nearly as practicable equal to that of the wheel. 

In each of the wheels A, A it will be noted that 
the bevelled form «a of the bottom shroud is favour- 
able to delivery, while that of the top b, is under- 
cut by the amount of the width b. It is not neces- 
sary, therefore, to make a sand joint in the mould 
at a, but it is necessary to do so at b. The latter 
may be made at ¢ only, or at c and d (Fig. 242), the 
thickness e in the latter case being occupied with a 
core. While, therefore, the shroud on the inner 
diameter is struck by the board, that on the top 
may, or may not be so formed. 

As a general rule, the shroudings would both be 
swept up witha board cut like Fig. 244. On this, 
and in some subsequent figures, the wheel section 
is outlined in order to show the relations of the 
striking edges thereto. The edge B of this board 
is cut to strike the cope direct, as is most usual in 
small wheels. Obviously the edge b is then under- 
cut, the corresponding edge of the mould being 
shown in the part mould section of the cope in 
Fig. 245, just swept up. The overhanging and 
undercut edge at b having been swept, the board 
is lifted vertically. The only disadvantage is that 
a portion of the sand at b, of the thickness of the 
board is torn up, and this is mended and made 
goed afterwards. Even this slight fracture may be 
avoided by unbolting the board from the strap and 
drawing it backwards, or ‘by lifting the striking 
bar out, and then withdrawing the board back- 
wards. <A part section of the complete mould is 
shown in Fig. 246. 

When a cope is rammed on a hard dummy, or 
false mould, with a board cut as in Fig. 247, the 
undercutting at b in Fig. 245 cannot be done. The 
edge can, of course, be swept up, but the cope can- 
not be rammed and lifted off it. The alternative 
is to form the bevelled edge by a ring of cores, 
and instead of cutting the board, as shown by the 
dotted lines c, Fig. 247, cut it back to d, the space 
from d to ¢ being that to be occupied by the cores. 
The form of core-box used is shown in Fig. 248, 
and a part section of the mould in Fig. 249, A 
being a core, and d, ¢ the joint faces of the mould. 
The cores are simply laid on the face ¢ by the 
guidance of the edge e, no prints, and no fixing 
beyond the pressure of the cope being necessary. 

Cores may also be used when the cope is struck 
directly, in which case the board would be cut, as 
in Fig. 250, to the edge d, instead of to c, the core 
section being indicated by the dotted line at A. 
The cost of small cores is but slightly in excess of 
that of sweeping up, for an overhanging edge 
generally requires some stiffening with nails. 
There is also some risk of the narrow overhanging 
zone of green sand flaking off when the top is 
lowered. Also, when the shroud is struck by the 
board it is easy by inaccurate setting to make the 
ring a trifle small, so losing the turning allowance 
on the edge, while when setting cores, measure- 
ments can be made or checked, and adjustment 
effected. 

Not unfrequently it happens that the allowance 
for turning comes out insufficient on the shrouds of 
machine-moulded wheels. These allowances are 
indicated on the boards, Figs. 244 and 247, beyond 
the pitch line. The only safeguard is to allow sufti- 
cient for contingencies due to inaccurate moulding, 
ij; in. rather than } in., and as much as } in. in 
steel wheels. 

When ramming up the teeth over the bottom cap 
or shroud the latter has to be filled up with a sweep, 
Fig. 251, A, 8in. or 10 in. in length, which is 
withdrawn from time to time in the direction of 
the arrow. The sand in the teeth immediately 


rolling collars, as they are indifferently termed, on’ over the shroud also has to be well nailed. 
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The full-shrouded pinion A, in Fig. 243, may 
have its shroudings swept by a board cut as in 
Fig. 252, to which the remarks made in reference 


to Fig. 244 will substantially apply, and Fig. 253 | 


with the shroudings fitted to the body by means 
of studs. The sand joints are made at a, b, ¢, and 
the bottom shroud is put back into the mould 
during the ramming of the teeth, after which the | 


black-wash, and skin-dry them ; though in the case 
of ordinary unshrouded gear it is sufficient to dust 
them with dry blacking without drying. With this 
exception there is no difference in the methods of 


illustrates the ramming of the tooth-block over the | latter are lifted as a ring, and the shroud taken out. | moulding the teeth in plain and in flanged wheels. 


sweep-piece A, 
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| Fig. 256 shows such a dummy pattern made for 
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Instead of striking up the top shroud with the 
board cut, as in Fig, 252, a ring core, Fig. 254, may 
be used, the board being cut to a, Fig. 252, the 
position of the core being indicated at A. 

But when several small vinion castings have to 
be machine-moulded, it is better not to use boards, 
but to make a pattern complete except for the 
teeth, and to ram this around the striking bar. 
Fig. 255 shows such a dummy pattern in section, 
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a half-shrouded pinion, with an alternative method 
of fitting the shroudings as rings instead of discs. 

It is necessary to well nail the teeth when shroud- | 
ings are used. There is absolutely no support for | 
the sand beyond the edge of the shroud, except | 
that afforded by nails. The latter are bedded in at 
intervals of about lin. in depth, so that half-a- 
dozen would be required in a depth of 6 in. or 7 in. | 
It is also good practice to paint the teeth with 
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It is obviously much easier to form shroudings 
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on machine-moulded wheels when of large dimen- 
sions than on pattern wheels. In the latter 1t 1s 
necessary to make complete rings for the shroud- 
ings, and also moulder’s joints between the shroud- 
ings and teeth. With the machine the shroudings 
are struck with a board. ; 
The remarks made in reference to the splitting 
of spurwheels in Article XI., page 63 of our last 
volume, apply in the main to similar operations 
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performed on bevel-wheels. One or two further 
illustrations may, however, be offered with advan- 
tage. Figs. 257 and 258 illustrate a bevel-wheel 
split between the arms. Instead of putting the 
hoss lugs A wholly within a pair of arms, as in 
the example given in Fig. 134,.page 64 of our last 
volume, the boss faces are brought to the outsides 
B, B. Such an arrangement is often necessary in 
small wheels, and in eight-armed wheels, in which 
there may not be room enough to tighten up the 
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completed core with splitting lugs and bolt-hole 
cores, and a portion of the flanking cores to right 
and left hand. The plates ¢, c are dropped into 
the print impressions C, C, Figs. 259 and 260, and 


the bolt cores D, D, D, Figs. 262 and 263, pass | 


through holes drilled in the splitting plates, and 
just bridge the breadth of the lugs. The plates 


‘leave a slight connection of metal at rim and boss. 
In Figs. 257 and 258 the lugs, it may be noted, are 
flush with the top edges of the vertical arms. 


Ina 


69 
will be absolutely identical in diameter and 
section. But the difticulty of dividing arms 


‘of large area thus, is the reason why the first 
method is often selected in preference. Provided 
the two halves come out alike, which is a matter of 
| care on the part of the pattern-maker and moulder, 
a good planed joint, and drilled holes are prefer- 
able to the splitting by plates. The difficulties of 
splitting are greater in the case of steel than of 
iron. But in any case the task of dividing wheels 













































































bolts without extending the lugs, a good way out | 
from the boss. Figs. 259 and 260 illustrate the | 
core-box, with the blocks and their prints for | 
splitting plates inserted. After two cores have been 
made with the box as in Figs. 259 and 260, then 
pattern blocks for the portions B, B in Fig. 257 are 
inserted, Fig. 261, first at B, and when two cores 
have been rammed thus, then at B!, and two more 
cores are rammed. These last four cores form the 
flanking cores to those made from the box, arranged 
4s in Figs. 259 and 260, through which the cores for 
the bolt-holes pass. 

Figs, 262 and 263 show the appearance of one 


|method, as has been previously noted, is to be pre- 
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pattern wheel they are often brought out as indi- 
cated by the dotted lines a, a. If they were made 
thus in a machine-moulded wheel the supplemen- 
tary portions beyond the edges of the arms would 
have to be bedded in by measurement into the 
cope, which is a detail to be avoided when pos- 
sible. 

When bevel-wheels are divided through the arms 
they are, like spurs, either moulded and cast in 
halves as separate moulds and castings, or they are 
split through the arms in the mould. The latter 































is largely a question of experience. Thus, if 
wrought-iron plates are used they must be protected 
with a facing of loam well blackened, or of tar, 
and be well warmed previously to insertion. If 
cast-iron plates are used they must be coated with 
black-wash and warmed. If cores are used, they 
must be well blackened. Cores do not cause risk 
of blowing like metal plates, but they cannot be 
made and used so thin as the metal ones. The 
metal, too, must not be poured too hot. Nor must 
it be permitted to come into the mould, where it 
will beat against the plates. It should be brought 
in on the rim, or on the arms, and allowed to rise 
quietly round the plates. When wheels are split 
it is not even desirable to run them in the boss, as 
in entire wheels, but risers should be put over the 
boss. 

When splitting is done by casting plates through 
the arms of wheels, the use of long plates is always 
objectionable. Short plates are used, leaving 3 in. 
or } in. of metal between, which is readily divided 
afterwards. The plates are stuck into the bottom 
of the mould with prongs, as in Fig. 262, and the 
arm cores set equidistantly from them. Other 
plates have to be supplied for insertion in the cast- 
ings after division. 

It sometimes happens that the boss alone of a 





ferred when practicable, because the two halves 


wheel has to be divided in three places in order to 
relieve it of shrinkage stresses, and to permit 
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of the shrinking on of bonds. Then the supple- 
mentary bosses on back and front of the wheel are 
fitted with prints for the splitting plates, or the 
boss on the front only, and a print is also rammed 
in three of the arm cores. The cores and the top 
and bottom bosses have to be set with the prints, 
plumb one over the other, in order that the plates 
shall be held by each. Generally the prints in the 
top boss are omitted, and the plates notched back 
to pass within the top boss. This is adopted when 
the coercion of the core print is sufticient to main- 
tain the plates perpendicularly. 

Figs. 264 and 265 illustrate a bevel-wheel boss 
divided in three places, A, B being the bosses for 
bonding. Figs. 266 and 267 show a portion of the 
core-box, with a boss segment and a portion of the 
print C for the splitting plate. Obviously the bond- 
ing bosses A, B cannot form any portion of the 
core, the depth of which is bounded by the depth 
a. These, therefore, are made*as distinct bosses, 
(Figs. 268 and 26! )), and bedded in in top and bottom 
of the mould. Figs. 268 and 269 represent boss A 
in Fig. 265, the difference between that and B being 
that the prints C, C, C for the splitting plates are 
omitted from B, because it goes in the top of the 
mould. The splitting plates, therefore, are guided 
into position by the prints on A, and prints in the 
arm cores plumb over one another, and they are 
shouldered back to pass up within the boss B in 
the top. Fig. 270 shows a plate A in its relations 
to the bosses in the mould. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
(From our NEw York CoRRESPONDENT.) 
(Continued from page 11.) 

On the morning of the second day’s meeting, 
December 1, the report of the Committee on 
the revision of the Society’s Code in 1888, relative 
to a standard method of conducting steam boiler 
trials, was presented, and it was, relatively, as 
long as its title. It consisted in general of 22 
preliminaries, and to this the members had 
attached many appendices. It is impossible to 
do more than give a list of the preliminaries 
and appendices, and if any reader is sufticiently 
interested in the matter and wants some summer 
reading, he might do well to get the report, and 
take it to the seaside next season, and see if after 
he has studied it he can understand what the 
result is, or what is the code to be adopted. 
** Who shall decide when doctors disagree?” And 
here were learned doctors of engineering differing 
widely in opinion. In medical affairs it sometimes 
results that a disagreement of the doctors causes 
the patient to recover. This Society is certainly 
patient enough, and wants to see a proper code 
established. It is to be hoped something will 

result in time. 

List or RULES FOR CONDUCTING 

CopE or 1897. 


Preliminaries to a Trial. 


301ILER TRIALS, 


Article. 
I. Determine specific object of trial. 
If. Examine the boiler. 
III. Notice the general condition of the boiler. 
LV. Determine the character of the coal. 
V. Establish the correctness of all apparatus. 
VI. See that the boiler and chimney are thoroughly 
heated. 
"IT. Prove boiler free from leaks, &c. 
ILI. Starting and stopping a test. 
IX. Standard oalhel: 
X. Alternate method. 
XL. Uniformity of conditions. 


XII. Keeping the record. 

XLII. Quality of steam. 

XIV. Sampling the coal and determining its moisture. 
XV. Treatment of ashes and refuse. 


‘I. Calorific tests and analysis of coal. 
XVII. Analysis of flue gases, 
VITI. Smoke observations. 
XIX. Miscellaneous. 
XX. Calculations of efficiency. 
XXI. The heat balance. 
XXII. Report of the trial. 
List oF APPENDICES TO CoDeE. 

No. of 
Appendix. 

I. Relative weights of water and fuel c. FE. E. 
II. Object of the test. (I., 1885 Code) 3. c. HH. 
II. General observations. (II., 1885 

Code) = si i io OS EB: 
IV. Precautions to be observed in 
making a boiler test. (IIT., 

1885 Code) ... - ~~ Oe 

V. Weighing the coal. (IV., 1885 

Code) a Fe ee a ee 
Vi. Wi eighing the coal. (V.,1885 Code) c. T. P. 


I 





le 4 
Appe 

V iL W eighing the Water. hs 1885 
Code) ; et ee Se 

VIII. Measuring the feed water. “(VIL, 
1885 Code) .. ; oe Se aE a 

IX. Keeping time of observations. 
(VILL., 1885 Code) Pai iss, Oe ES 

X. Description of boiler. <cemmeatie 
1885 Code) .. C. £3 
XI. Determining the moisture in coal . Ww. K. 
XII. Proximate analyses of coal... ee We 
XIII. Coal calorimeter cn Me Re SG 

XIV. Comparative calorimetric tests of 
coals... W. K. 

XV. Heat value of coal calculated from 
the ultimate analysis... Ww. K. 

XVI. Determination of ihe moisture in 
the steam ... ~ 5 W. K. 

XVII. Correction for radiation from 
throttling calorimeters ... G. H. B. 

XVIII. Combined calorimeter and sepa- 
rator.. 526: He) Bs 


XIX. Corrections for quality of steam... ¢. E. E. 


XILXa. The quality of superheated steam. G. H. B. 


XX. Efficiency of the boiler __... Ww. 
XXI. Distribution of the heating value 
of the fuel . iW. &: 
XXII. Observation blank. “(Amendment 
to XXIV., 1885 Code) ... c. Ek. 





of by their collector. It may be said that each 
man proved his case, and that every boiler was 
better than every other one, more economical in 
fuel, and gave better results. 

Tabulated Summary of Boiler Tests. 











Between Rate |Best at Coal/Best at Ratio 
of Combustion | per Square | of Heating 
From Diagram, per Square Foot} Foot of Surface to 
of Heating Heating |Grate Surface 
Surface of Surface. of 
Vertical boilers, an- 
thracite coal, I. ..| 0.27 to 0.47 03 40 to 52 
Vertical boilers, bi- 
tuminouscoal, III.| 0.21 ,, 0.29 0.21 48 ,, 63 
Vertical boilers, bi- 
tuminous coal, IV.} 0.13 ,, 0.51 0.35 24 ,, 94 
Horizontal _ boilers, 
bituminous coal, 
Wik. so. wl ORG Oe 0.315 41 ,, 68 














Cost oF STEAM Powen. 
Following this came ‘“ Reduction in Cost of 


K- | Steam Power from 1870. to 1897,” by Mr. F. W. 


Dean, of Boston. This gentleman is well known 


|as a careful investigator, and the results of his 


XXIII. Horse-power. (XXV., 1885 Code) 3. 0 H. | 


XXIV. Steam units. (XXVI., 1885 Code) c. E. E. | 
XXV. Discrepancy between ‘commercial 


and experimental results + CG. BE. E. | 
XXVI. Recording steam gauge. (IX., 
1885 Code)... - Se 5. i 


XXVIII. Air thermometer. (X., 1885 Code) J. c. H. 
XXVIII. Air thermometer of constant 

volume. (XL, ee is “0 te AE 

ee Pyrometer. (X 1885 Code) ... J. c. H. 


) IL, 
XXX. Pyrometer. (MUL, 1885 Code)... ¢. T.‘P. 
XXXI. Draft gauge. (XIV. , 1885 Code) . ee 
XXXII. Draft gauge ... $c <2 ee ee 
XXXII. Draft gauge .. sa - W. K. 
XXXIV. Sampling flue gases. (XVI, 1885 


Code) : bee oe ee a 
XXXV. C snamaalibia “of the weight of 
chimney gases from the analysis 


by volume of dry gaz... W. XK 

XXXVI. The Orsat apparatus for analyzing 
flue gases... am ~s Ms. Hem, 
XXXVII. Smoke measurements 5 G. H. B. 


As each member has attached his sata to his | 
appendix, the reader may judge from them just 
how far the disease has progressed. The report 
itself covered 50 octavo pages, 30 of which were 
appendices, and in them it would seem as though 
each writer took the view of the old Scotch woman 
with whom the preacher laboured in vain to make 
her take a more liberal view of the future life. At 
the last moment he said: ‘‘I believe, Jennie, you 
think no one but yourself and John, your husband, 
will go to Heaven.” To which she replied: ‘‘ I’m 
nae so sure of Jock.” None of our appendicitists 
seemed to be sure of anyone else.* 


Borer Tests. 

The first paper of the meeting was entitled : 
‘¢ Boiler Tests : Classification of Data and Plotted 
Results,” by Mr. W. W. Christie. This was, as the 
writer stated, the record of a large number of tests 
tabulated, and cannot be condensed. To use the 
author’s words : 

These tests have been tabulated, and the results 
plotted in diagrams. 

In the tabulation the abscisse are ‘‘ pounds of coal” in 
place of _ of combustible,” as used by Emery 
and others, because many of the tests do not give com- 
bustible per square foot of heating surface. 

Rt. ag I. deals with vertical boilers, using anthracite 


“able IL. deals with vertical boilers, using bituminous 


co 

Table III. deals with horizontal boilers, using anthra- 
cite coal. 

Table TV. deals with horizontal boilers, using bitu- 
minous coal. 

From the Tables, which we have not the space 
to reproduce, the author made eight diagrams, and 
stated his conclusions in the form of a table of 
areas of most economical performance, which he 
considered were rather within certain areas than 
on a particular line. 

The Table is given above : 

This paper brought forth a pretty vigorous 
discussion from the various boiler experts present, 
and the figures were turned to uses never dreamed 

* The writer does not wish to be understood as 
depreciating in any way the work this Committee has 
an nor the thanks which the Society owe it for this 
voluntary service ; but as there has never been a meeting 
of the entire Committee, although several efforts were 
made to get one, the report consists very largely of 
individual opinions and comments on everyone else’s 
opinion by each member, 








work in years past have frequently appeared in 
ENGINEERING. Starting with 1870, when the most 
| commences ii in mills was a Corliss simple 
19 lb. to 20 lb. of steam 
| per “cr -power per hour, the‘author traced the eco- 
nomy to the present day when engines are running 
on less than 131b. He considered the introduction 
of the compound engine the greatest single step 
in economy, and the lowering of the steam con- 





| sumption in it from 16 lb. to 14 lb. was due to a 


| 


cut-off in the low-pressure cylinder, and a re-heat- 
ing receiver between the cylinders. The reduction 
to 13 lb. seemed due to several causes: clearance, 
increase in steam pressure, reduction in the size of 
the high-pressure cylinder were all to be noted ;_ but 
he thought the 13 lb. mark had been attained by 
engines which had a low-pressure cylinder larger 
for the work to be done than is commonly the 
case, so that the mean effective pressure referred 
| to the low-pressure cylinder, is about 21 lb. Most 
|of the extreme cases of economy were where a 
| good vacuum had been maintained. He thought 
where jackets had been pronounced wasteful 
an examination would show they were air-bound, 
waterlogged, blowing through traps, or that the 
jacket pipes were bare. Between 1870 and 1897 
he stated that steam economy. had increased from 
20 Ib. to 12$ lb. per indicated horse-power, or 374 
per cent. As to boilers, he considered the horizon- 
tal return tubular, the standard type, although 
hardly any improvement had been made in it for 
27 years as to economy, but he thought the grates 
had been improved, resulting in, perhaps, 2 per 
cent. economy. His experience showed that the in- 
ternally-fired boiler of the locomotive or vertical 
type, will save 7 per cent. of coal as compared with 
the horizontal return tubular. Summing up the 
items in the period between 1870 and 1897 the 
author classed them as follows 
Saving due to compounding, ‘ite re- 
heaters, higher imagen and greater 
expansions eee on eee 
Due to vertical engines 
»» Internally fired boilers 
Due to economisers ... os xe 
Sy improved grates 
These economies had been brought about with no 
incurred disadvantages. The paper closed with a 
record of various tests from which but one can 
|be selected, that at the Atlantic Cotton Mills, 
| Lawrence, Mass., tested in February, 1897, by Mr. 


37 p. ct. 


bomd-1 St 





| Dean. 


| The following are the leading dimensions of the 








| engine, and the results : 


Dimensions of the Engine. 
Diameter of the high-pressure 
cylinder 


. 24.031 in. 
Diameter of the low- -pressure cy- 


linder 48.031 ,, 
Diameter of the high- -pressure 
isten-rod 5.00 ,, 


P 
Diameter of the low- Pressure 


piston- -rod E Rd 5.00 ,, 
Ratio of piston areas... ae 4tol 
Stroke of each piston 48.00 in. 
Revolutions per minute, about... 100 
Piston speed per minute, about 800 ft. 


Results of Trials. 
; First Second 
Trial. Trial. 


1. Duration, hours 5.079 5.683 
2, Number of revolutions per 7” 
minute “as sie .. 100.704 99.683 
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Average Temperatures. ; 
1st Trial. 2nd Trial. 


3. Of external air ... me .. S87 deg. 42 deg. 
4, ,, engine-room ... ee, «oc, OO Se 6". 
5. ,, Steam near high - pressure 

cylinder a ae ie OOO ee ott 
6. ,, steam near low - pressure 

cylinder... ees sateen a5 309 ,, 
7. ,, jacket and re-heater drain 342 ,, 341 ,, 
8. ,, Injection water ine Pere ee ae 
9, ,, condenser discharge... ara: HORE Tey 66 ,, 
10. ,, feed-water before entering 

heater ae ren Nene dare 32 ,, 
11. ,, feed - water after leaving 

heater zy ‘ e spo (REN Ss 


Average Pressures. 


12. Of atmosphere by barometer... 14.67 1b. 14.62 Ib. 
13. ,, steam at engine by gauge... 123.00 ,, 123.00 ,, 
Me Ss 9 absolute ... 137.67 ,, 137.62 ,, 
15. ,, initial in low-pressure cy- 

linder above atmosphere 

from indicator diagrams ... 10.00,, 14.50 ,, 
16. ,, initial in the low-pressure 

cylinder absolute from indi- 

cator diagrams ; ova BOL gp «= Sr 3 
17. Vacuum by test gauge ... 28.00in. 27.10 in. 
18. Mean effective pressure in 


high-pressure cylinder ... 33.69]b. 43.92 lb. 
19, Mean effective pressure in 
low-pressure cylinder an 
20, Meaneffective pressurereduced 
to low-pressure cylinder ... 19.61,, 24.89 ,, 


Superheat. 
21. Superheat near high-pressure 


Hay, IsdL-5, 


cylinder ; is .. 7.5deg. 20 deg. 
22. Superheat near low - pressure 
cylinder ee ae. as. IIa 


Powers. 
23. Power developed by high - 
pressure cylinder ...365.2h.-p. 470.6 h.-p. 
24. Power developed by low-pres- 


sure cylinder... 492.9 ,, 605.8 ,, 
25. Total horse-power _... ...858.1 ,, 1076.4 ,, 
26. Per cent. of power developed 

by high-pressure cylinder ... 42.5 43.7 
27. Per cent. of power developed 

by low-pressure cylinder ... 57.5 56.3 


Steam Used by the Engine. 

28. Total weight used by engine, 

jacket, and re-heater ... 56,271 lb. 76,662 Ib. 
29, Total weight used by engine, 

jacket, and re-heater per hr. 11,167 ,, 13,731 ,, 
30. Total weight used by jacket 

and re-heater en gee: re fda 
31. Total weight used by jacket 

and re-heater per hour... 1,158,, 1,339 ,, 
32. Per cent. of jacket and re- 

heater steam to total used... 10.4 9.8 
33. Actual weight of total steam 

used per indicated horse- 

power per hour a ... 13.01 lb. 12.76 Ib. 
34. Ditto, corrected for superheat 13.05 ,, 12.87 ,, 


The results on the two days furnish some interesting 
data in relation to the falling off in economy of a com- 
pound engine when it is underloaded. Taking the results 
of the second test as a standard, the load on the first day 
is 20 per cent. less, while the steam consumption is but 
slightly over 1 per cent. more. 

The average increase in feed-water temperature caused 
by the heater for the two days is 653 deg., which, under 
the present conditions of temperature and steam pressure, 
is equivalent to a saving in coal of 5.6 per cent. 

The following Table gives the rate of heat transfer from 
the steam to the water : 

Temperature of water before en- 1st Trial. 2nd Trial. 
teringheater... a ... 32deg. 32 deg. 
Temperature of water after leav- 

ing heater es att eas as 
Increase in temperature of water 62 ,, 69 ,, 
Average temperature of water 


inheater ... wi sid ae ee 66.5 ,, 
Absolute pressure in low-pres- 
sure exhaust pipe : 0.87 Ib. 1.36 Ib. 


Corresponding temperatures ex- 

haust pipe a6 sak eas 
Average difference of tempera- 
_ture between steam and water 36 ,, 44.5.,,, 
Feed-water used per hour .. 11,1671b. 13,731 Ib. 
Heating surface of heater in con- 

tact with steam... ve ... 234 sq. ft. 234 sq. ft. 
Amount of heat transferred per 

hour, BUEU:..... ie . 
Heat transferred per degree of 

average difference in tempera- 

ture per square foot of heating 

surface per hour, B.T.U. ... 82 91 


The data given were accepted as valuable by the 
meeting, but Mr. Dean’s conclusions were discussed 
at some length by several members who did not 
quite approve of them. 

(Zo be continued.) 


99 deg. 111 deg. 


692,354 947,439 








MESSRS. SCHNEIDER AND CO.’S 


WORKS AT CREUSOT.—No. III. 
CLASSIFICATION OF WorRKs. 

ix a previous article we have given a brief 

though comprehensive history of Creusdt and of 








the various vicissitudes through which it passed 
during its prolonged career as a great industrial 
establishment ; and we followed this history until 
the present time and the latest development—the 
acquirement of the important gun works at Havre 
and the co-operation of M. Canet. We may now 
proceed to a consideration of the principal installa- 
tions that go to make up the actual establishment 
of Creuést and its many dependencies. This may 
be most conveniently done in the first place by a 
summarised list as follows: 


J. Mineral Section : 


(1) The coal mines of (a) Creusét, (b) Mont- 
chanin (Saédne et Loire) and (c) De- 
cize (Niévre). 

(2) The iron mines of (a) Mazenay and 
Change (Sadne et Loire), and (b) 
Allevard (Isére). 

(8) The brick-making plant of Perreuil, 
where refractory bricks of all shapes 
and sizes are manufactured for the 
metallurgical departments. 

II. Metallurgical Section ; 

(4) Blast-furnaces. 

(5) Coke ovens. 

(6) Steel works (a) Bessemer and Martin 
plants, (b) Forging shops for the treat- 
ment of heavy steel pieces, thick 
armour - plates, gun parts, marine 
engine shafting, &c., (c) Steel cemen- 
tation and tempering shops, especially 
for tempering and re-heating armour- 
plates, (d) Armour - plate finishing - 
shops, (e) Tyre shops devoted to the 
manufacture of steel tyres for loco- 
motives and rolling stock, (f) Steel 
foundry. 

(7) Rolling mill department, consisting of 
groups of shops for (a) puddling for 
the manufacture of puddled iron ; 
and (b) rolling mills for all classes of 
sectional steel ; steel plates, light steel 
armour-plates for the Navy or armour- 
plates for protected land turrets. 


The rolling shops and steel works are provided 
with thoroughly equipped laboratories for mak- 
ing all kinds of physical and chemical tests. It 
is in these laboratories where all materials em- 
ployed, as well as manufactured products, are sub- 
mitted to analysis. 


III. Construction Department : 

(8) Mechanical shops for the construction of 
machines, and parts of machines ; 
marine and stationary engines ; loco- 
motives; boilers; &c. 

(9) Electrical shops, for the construction 
of dynamos and other electrical ap- 
paratus. 

(10) Laboratory for mechanical tests. 
(11) Laboratory for electrical tests. 
(12) The artillery shops at Creusdt. 
(13) The artillery shops at Havre. 


Both of these latter are equipped for fitting, 
finishing, and mounting guns of all calibres, 
carriages, cupolas, and, in general, all kinds of war 
material. 

(14) The polygon at Creusét (Villedieu) for 
testing guns and armour - plates, 
powders, and projectiles. 

(15) The polygon at Havre (Hoc), arranged 
especially for ballistic experiments 
with guns of all calibres. 

(16) Miscellaneous shops for the constructien 
and maintenance of the buildings in 
the works; the maintenance and re- 
newal of the fixed plant and rolling 
stock, of the railways belonging to 
MM. Schneider and Co.; the direc- 
tion of traftic on these lines, and that 
of a port belonging to the company 
on the Canal du Centre, at Bois 
Bretoux. 

(17) The workshops at Chalon-sur-Sadne, 
which contain the shipbuilding and 
bridge-construction departments. 


IV. The Direction: 


(18) The administrative services, comprising 
(a) the central direction, (b) general 
control, (c) general inspection, (d) 
Régie du Domaine, (e) an arbitration 

oftice, (f) cashier's office. 


(19) The commercial services. are divided into 
nine sections: (a) general stores, (b) 
coal-mines, (c) transports, (d) steel 
works and rolling mills, (e) artillery, 
(f) engineering department, (q) elec- 
tricity, (4) finance, (i) archives. 

(20) There is also an extensive printing office 
and a photographic studio. 

Besides the foregoing, the company owns impor- 
tant interests in numerous French and _ foreign 
industrial establishments, and in the Société 
Anonyme des Chantiers et Atéliers de la Gironde, 
at Bordeaux, where vessels of all sizes for the Navy, 
as well as for the merchant service, are constructed. 


Coat MINeEs. 


We will now proceed to consider the various de- 
partments of this huge establishment in somewhat 
careful detail, commencing with the various coal 
mines. 

1. The Coal Mines of Creusét.—Coal is raised from 
the Creusét mines by several pits, varying in depth 
from 1100 ft. to 1350 ft. All the installations of 
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these mines, the surface, as well as the underground 
plant, are of modern types, and the hoisting ma- 
chinery is arranged for rapid and safe working. 
Sorting, screening, and washing the coal are 
done immediately after extraction. One shaft, 
called the St. Laurent Pit, is devoted to draining 
the mine ; it has a steam pump that discharges on 
an average 3000 tons of water per 24 hours. 

The bed of coal at Creusét consists of a main 
seam, 50 ft. to 65 ft. in thickness, from the walls of 
which run smaller seams ; the thickness of these 
often reaches 12 ft. to 14 ft. The coal is extracted 
from three pits, the Chaptal, the St. Pierre, and 
the St. Paul. Fig. 20, page 72, is a view of the 
heads of the latter pits. 

From the Chaptal pit, the highest part of the bed 
is worked ; it yields semi-bituminous coal, giving 
22 per cent. of volatile matter. The lower parts of 
the bed are worked by the St. Pierre and St. Paul 
shafts ; they yield anthracite only, containing 12} 
per cent. of volatile matter. 

Both the classes of coal mined are of high 
quality, and most suitable for metallurgical —— 
poses. The coal in the Creusét mine is worked by 
horizontal stalls, the spaces being completely filled 





up afterwards. This method of working was tried 
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THE CREUSOT AND DECIZE COAL MINES OF MESSRS. SCHNEIDER AND CO. 
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- are placed in communi- 
= © miles distant, by a branch 
of the Paris, Lyons, and 
Mediterranean Railway, 
the line from Chagny to 
Nevers. <A private rail- 
way of 5 miles connects 
for the first time at these pits as long ago as 1840, | these mines (1) to the Nivernais Canal, at the 
' and since then it has been generally followed. Port du Rio; and (2) to the Paris, Lyons, and 
2. The Decize Mines.—These mines, the working | Mediterranean Railway, by a branch running to 

centre of which is at La Machine (Niévre) are among| the Decize (Niévre) station. Very important coal 

the oldest in France ; they were commenced under| washing and separation works are established at 
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the protection ofa decree, dated July 16, 1689. On| Pré Charpin on the line of railway belonging to | 
] y I i ging 


August 16, 1806, they were conceded definitely to} MM. Schneider and-Co. The district of La Ma- 


M. de Mallevault, and in 1869 they became the |chine, which forms the centre of the working, is 5) 


property of MM. Schneider and Co. The mines! miles from the small town of Decize. It contains 








ELECTRICAL TRANSMISSION STATION. 


|5000 inhabitants, and is situated about 300 ft. 


cation with Creusét, 55| above the level of the Loire, on the ridge which 


| separates the two valleys where the coal pits are 
sunk. 

The beds are nine in number, forming three 
| separate systems ; their thickness varies from 3 ft. 
ito 9 ft. The method of working is by stopes, the 

coal in the lode being taken away direct without 
filling up. Three main pits (Fig. 21) serve for 
extracting the coal: the Glénons pit on the west, 
the Zagots pit in the centre, and the Marguerite 
pit to the east. Fig. 22, page 73, shows the head 
of the Zagots pit, whilst Fig. 23 illustrates the 
head works and air-compressing plant of one of the 
smaller pits, that of La Chapelle. The Margue- 
rite pit is in communication with the two others 
by means of a system of inclined planes and 
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by a narrow gauge railway on which run small 
locomotives. In 1890 investigations were com- 
menced beyond the dip of the coal bed, and 
compressed air was used in connection with 
these new workings. One gatery starts from 
the 1200 ft. level of the Glénons pit, and 
has been carried to a depth of 2100 ft. In the 
case of this working, the exploration carried out at 
the level of 1500 ft., in the seam itself, has proved 
the latter to extend for a length of 4200 ft. Since 
1890 the use of compressed air has been greatly in- 
creased, not only for exploration works, but also 
for hoisting the coal up theinclined planes by means 
of winches, thus saving the excessive cost of cut- 
ting fresh levels through rock. 

In 1893 an important electric plant was put down 
for the lighting of various shops, and also for the 
transport of power over long distances. The de- 
velopment of the workings made it necessary to 
establish a certain number of ventilators, at long 
distances apart and in unfrequented spots difficult 
of access. Hach ventilator would have involved the 
installation of a separate power station, which it 
would have been difficult to keep regularly sup- 
plied with fuel and water, and the services of two 
men would have been required at each station. 
Moreover, the fuel it was intended to use was of 
such an inferior quality that it would not have paid 
to transport it. 

Under these conditions, the only practical plan 
that suggested itself was to burn this inferior fuel 
at a central station near the pits, and to transport 
the power thus produced, electrically. This instal- 
lation was completed in 1893, and a plan of the 
district is given in Fig. 24, on which the lines 
of cables to the distributing stations are marked. 
The electric plant was designed and manufactured by 
Messrs. Schneider and Co., at their Creusét Works. 
The distance between the extreme points is 5 miles ; 
current is supplied to six electric motors, of 15 to 30 
horse-power ; to 30 arc lamps ; and to 600 incandes- 
centlamps. The generating station, placed approxi- 
mately in the centre of the distribution area, con- 
sists of three complete groups of 100 kilowatts 
each, one of them being kept in reserve. Each 
group is complete in itself, with boiler, engine, and 
dynamos. The illustrations, Figs. 25, 26, and 27, 
show the central station, and one of the isolated re- 
ceiviug stations. 

3. The Montchanin and Longpendu Mines. —These 
collieries include two distinct concessions: 1. The 
Montchanin Mine, once forming a part of the 
Creusot concession, but made independent of it by 
a Royal decree dated October 24, 1838. In the 
same year Messrs. Schneider and Co. organised a 
company to work this separated portion, under the 
title of the ‘Société des Houilléres de Mont- 
chanin.” 2. The Longpendu Mine was conceded 
to the Marquis de Montaigu, by a Royal decree 
dated October 6, 1832. Both properties were 
acquired at a later date by MM. Schneider and 
Co. They are served by the Montchanin station 
on the Nevers and Chagny branch of the Paris, 
Lyons, and Mediterranean Railway, and are con- 
nected with Creusdt and with the Canal du Centre 
(Bois Bretoux and Longpendu ports) by a railway 
conceded to the company ; this line was one of the 
first constructed in France. 

The concession of Montchanin consists of 4240 
acres, and that of Longpendu, of 1754 acres. The 
coal formation rests, southwards, on granite, 
and northwards it is covered by the Permian 
system. Three pits, the depth of which does 
not exceed 600 ft., serve for extracting the coal ; 
they are, as will be seen from Fig. 28, the Wilson 
pit to the west, the Quétel pit in the centre, 
and the Grand Puits de Longpendu on the east. 
The length of the seams extends east and west. 
In the places where the beds show a sufticient 
thickness, the method of working is horizontal, in 
the same way as in the Creusét mine, and with 
complete filling up after extraction. Most of the 
output consists of a long-flamed bituminous 
coal, containing 35 per cent. of volatile matter. 
The bed at Montchanin is interrupted by longi- 
tudinal and transverse faults, which divide it in 
masses of various forms. One of these masses, 
measuring 200 ft. in thickness and 2000 ft. in 
length, has formed the output of the Quétel pit for 
many years. The figures on Fig. 24 refer to the 
following buildings connected with this concession : 
1, Stores. 2. Offices. 3. Girls’school. 4. Boys’ 
school. 5. Workmen’s dwellings. 6. Workmen’s 
dwellings. 7. Stores. 8. Workmen’s town of 
Longpendu. The various shafts in this district 





are marked on the plan as follow: A. Puits des 
Mésarmes. B. Puits Sorot. B'. Puits Wilson. 
C. Puits St. Vincent. D. Puits Quétel No. 2. 
E. Puits de Ségur No. 2. F. Puits Ste. Barbe de 
Montchanin. G. Puits Louise. H. Grands Puits. 
I. Puits Ste. Barbe de Longpendu. ; 

At Longpendu five beds of 3 ft. to 9 ft. in thick- 
ness are worked ; these also are irregular owing to 
faults, but it has been possible notwithstanding, to 
work the seams very regularly and on an important 
scale. 


THE BROWN COAL-HANDLING PLANT. 

THE question of shipping coal assumes somewhat 
different aspects in America than here, where most 
ships are loaded from small wagons run on high 
stagings over spouts down which the coal is shot into 
the hold of the vessel to be loaded and distributed 
there by the trimmers. The four-wheeled wagons 
used can easily be made so as to discharge themselves 
completely on the release of the swing doors which 
form their floor. With bogie cars over 30 ft. long, 
such as are in general use in America, matters are 
much less easily arranged, yet nevertheless gondola 
cars with hopper bottoms discharging their contents 
in this fashion are much used there, some of those on 
tne Pennsylvania Railroad being constructed to carry 
loads of 27 tons. These cars measure 34 ft. over buffer 
beams, but on some other lines 26-ft. cars are used. 
Another plan of dealing with the problem which 
has the advantage of not requiring cars of such 
special construction has also been developed in the 
States. With the system in question the loaded cars 
are run into a rotating frame, to which they are firmly 
secured. The frame is then revolved by hydraulic 
power carrying the car with it. The latter being turned 
upside down in the process, its contents are tipped out 
and caught in suitable hoppers. This plan is evidently 
specially suited to large wagons, as it takes much the 
same time to secure a small or a large wagon in place, 
and afterwards tip it. Of late more attention is being 
paid to the importance of diminishing the breakage of 
coal during the process of loading, and the tipping 
plant which we illustrate on page 80 has been de- 
signed with special reference to this point. As will 
be seen from our engravings, the plant isa modification 
of the revolving frame system. In this case the frame 
does not revolve, but tips. In Fig. 1 it is shown with 
a car run into the frame, whilst in Fig. 2 the frame is 
shown inthe tipping position. The car, it should be 
noted, does not tip directly into a shoot, but intoa 
number of hoppers or pockets fixed to the frame. 
These hoppers deliver their contents into a number of 
buckets capable of holding 6 tons each. These 
buckets rest on special cars, which are moved forward 
as the buckets are filled, empty ones taking their 
place. The actual loading into the ship’s hold is 
effected by a crane, which picks up these buckets one 
by one and lowers them close down to the coal pile 
before emptying them. The coal thus falls through a 
very small height, and the breakage is accordingly 
reduced to a minimum. 

Having explained the general method of working, 
we may add some particulars as to the detailed opera- 
tion of the plant. The loaded cars are run down by 
gravity one by one toa point from which a slight in- 
cline leads up to the tipping frame. Up this and into 
the frame they are pushed or a special carriage which 
runs on the inner set of rails, shown in Fig. 2, and 
sinks into the pit in the foreground, in order to allow 
the loaded car to get in front of it. This carriage is 
propelled by a pulling line. The coal car being 
entered, the tipple frame is secured there by hy- 
draulic clamps, which have a long range of adjust- 
ment, and can accordingly make fast cars of very 
different proportions. These clamps grip the top of 
the car on both sides, thus holding it securely down to 
the rails. At the same time, end guards or doors are 
put into place, the function of which is to prevent coal 
being spilt over the ends of the car. The frame is 
then tipped, causing the coal to slide sideways out of 
the car into the six hoppers or pockets already men- 
tioned. At the end of the tip, as the frame begins to 
come back, the doors closing » sl hoppers are automa- 
tically opened, letting the coal slide out into the buckets 
as already explained. Finally, when the frame has 
come back to its original position, the hopper doors 
automatically close and lock themselves again. The 
hydraulic clamps being released, the empty car is pushed 
out of the frame by a new loaded car, and is run by 
noe 4 into a siding, whilst at the same time the 
nucket car is moved forward to one of the two cranes 
srovided and replaced by one carrying six empty 
muckets, to be filled in their turn. 

One man controls the whole of the movements of 
the plant, including the pushing of a car into the 
frame by the disappearing carriage, the working 
of the hydraulic clamps, the tipping of the frame, 
and the motion of the bucket cars ; the handles con- 
trolling these several operations are all grouped 
together in the house shown at the top of the machine. 
Another man is on the loaded car as it enters the tipple, 











and it is his business to see that the car is properly 
placed, and that the hydraulic clamps are suitably 
adjusted, and to look after the end doors or guards 
previously mentioned. The loaded cranes, of which 
there are two, are of the traveller type, and can be 
traversed independently up and down the dock at a 
speed of about 600 ft. a minute, being built sufficiently 
high to clear the tipping plant. Each of them is in 
charge of a single driver, in addition to a fireman, 
whilst two other men at each crane attend to the 
hooking on and replacement of the buckets with which 
the coal is transferred to the ship’s hold. These 
buckets are of special construction. Before lifting 
one from its car two independent ropes are attached, 
one doing the actual lifting, whilst the other is used 
to release the drop bottom of the bucket as soon as the 
desired position has been attained. The number of 
men required to work the plant described is 10, in- 
cluding a foreman, and with this staff 4000 tons can 
be loaded in 10 hours. The tipping frame can be 
worked at more than double this speed, so that by 
adding to the number of cranes the rate of working 
could be much increased. The plant in question has 
been made by the Brown Hoisting and Conveying 
Machine Company, of Cleveland, Ohio, who have 
erected machines of the type described at Ashtabula, 
Cleveland, and Toledo. 








‘*“ MASTODON ” LOCOMOTIVE FOR THE 
GREAT NORTHERN RAILWAY, U.S.A. 
WE commence this week the publishing of illus- 

trations of what appears to be the heaviest locomotive 

of the ordinary pattern yet constructed. This engine 
has cylinders 21 in. in diameter by 34 in. stroke, and 

a boiler 7 ft. 6in. in diameter, whilst it weighs 95 tons 

without its tender. This weight has been exceeded 

by that of some engines of the Fairlie type, built for 
mountain work in Mexico by the Rhode Island Loco- 
motive Works in 1892, the weight in this case being 

102.7 tons. With reference to this latter figure, how- 

ever, it has to be remembered that it includes the 

weight of the tanks and water, whilst the weight 
given above for the new engine is exclusive of that of 
the tender. The makers of the engine in question are 

the Brooks Locomotive Works, of Dunkirk, N.Y., 

who have supplied two for use on the Great Northern 

Railway, U.S.A. We shall defer a detailed descrip- 

tion of the engines for another issue, in which we 

shall give illustrations of some of the more important 
features. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 6, 1898. 

WITHIN a few days 30,000 tons of steel plates have 
been ordered, 40,000 tons of steel rails, besides large 
orders for bars, sheets, and billets. Billet orders foot 
up 70,000 tons within six days. Larger requirements 
are in sight, and this has hardened prices a trifle. 
Large blocks of grey forge have sold at 9 dols. at 
furnace ; Alabama forge, 650 dols. Northern irons 
now control Northern markets, but Southern roads 
will correct this in order to secure traffic. One lot 
of 30,000 tons of No. 2 iron sold here at 10 dols. 
A great number of building projects are already 
announced, and to-day telegraphic acceptances of 
terms have closed a large amount of business, the 
details of which cannot be known for several days. 
Big transactions will now be announced from day to 
day. The bulk of the larger concerns will cover 
requirements up to next summer. Plate and struc- 
tural material will lead. There are contracts for 
18 ships now closed, for which material will soon be 
ordered. The Baldwins booked an order for 15 loco- 
motives from the Canadian Pacific last week ; this 
in addition to a recent order for 13. The firm built 
501 engines last year, and will build 750 this year. 
There will be a scramble for heavy scrap in all cities. 
Orders for 4000 cars will be placed between now and 
the middle of January. The iron trade is in better con- 
dition than for years. Steel rails are firm at 20 dols. 
in Western mills. Heavy orders have been placed. 
Business is active in most lines, and with an abundant 
cereal supply for export at good prices, home prices 
will rule high and firm. Congress will play with the 
subject of financial legislation as a cat would approach 
a saucer of hot soup. 
January 12. 

Prices in most iron and steel products are lower. 
Since January 1 billets are the exception. One cause 
of weaker quotations is the over anxious bidding by 
manufacturers, especially for plate and structural 
work. New York builders contracted with the 
Trenton Iron Company for 10,000 tons structural 
material, 3000 tons plates by mills near Harrisburg, 
1500 tons by the Pheenix Iron Company, and 4000 tons 
by other concerns. The Pennsylvania Railroad Com- 
pany ordered 100,000 tons last Friday, and other com- 

nies are likely to follow. Big business is close at 
hand. A large volume of business is hanging fire at 
remarkably low prices. There were large contracts 
placed yesterday at Pittsburgh for billets. Iron- 
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makers are contemplating considerable purchases of 
forge iron. Most large buyers are intending to cover 
requirements for six months at least. Many concerns 
would buy for the entire year, but producers object 
and desire to profit by the advance which is likely 
to come. Export orders are also coming along, 
and agents of American houses are abroad _look- 
ing up more business, especially in electrical sup- 
plies and equipments. The rod combination has 
hardened prices. Sheet-iron mills are hastening de- 
liveries in view of large requirements heard of recently. 
Bar mills are slack, though car-building is helping out. 
A great deal of locomotive building work is coming in 
and all works are filling up. Prices on such work 
keep low. Billet mills have secured heavy orders. 
Great activity prevails in the Pittsburgh district. 
Chicago is the most active market at present, because 
of the pressing requirements of the wheat region. 
Vehicle interests are prosperous. Shipbuilders are 
offered all the tonnage they care tohandle. The traffic 
on the lakes has grown very much during the past 
year, and all the shipyards are filling up. Steel rails 
have been asked for nearly all the trunk lines, and 
a season of activity is at hand. 








THE MELTING POINT OF ALUMINIUM. 
To THE EDITOR OF ENGINEERING. 

Srr,—In reply to the inquiry of ““C. B. M.,” dated 
January 11, ve ‘The Melting Point of Aluminium,” I 
beg to inform you that eight years’ practical experience 
ona very large scale causes me to state positively that 
the melting point of commercially pure aluminium (984 
and 99 per cent.) is exactly 1160 deg. Fahr., or 626 deg. 
Cent., so the statement of Professor Roberts-Austin can 
be considered quite correct. 

Yours faithfully, 
R. I. Roman, Metallurgical Chemist to 
the British Aluminium Company, Limited. 

31, Lombard-street, London, E.C., Jan. 17, 1898. 

To THe Evrror or ENGINEERING. 

Sir,—If your correspondent ‘‘C. B. M.” cares to 
examine Camelly’s Tables of the boiling and melting 
points of various substances, he will find that similar 
divergences of opinion exist throughout, and are by no 
means greatest in the case of aluminium. Works of 
reference should in these matters quote their authorities, 
as without such quotations it is impossible to form an 
= of the weight to be attached to the figures 
quoted. 

The value 625 deg. Cent. for the melting point of 
aluminium was given by Violle in 1879. During the last 
10 years especially, much attention has been directed to 
the more accurate measurement of high temperatures, 
and the value 655 deg. Cent. given by Heycock and 
Neville (Trans. Chem. Soc. Journal, 1895) from their work 
on the platinum resistance thermometer, appears to be 
of far greater weight than any of the older determina- 


tions, 
I have the honour to be, Sir, 
Your obedient servant, 
G. M. Crark. 
Eccleston-place, Eccleston-street, Belgravia, 8. W., 
January 19, 1898. 








THE AUTOMOBILE FIASCO. 

; To THE EprTor OF ENGINEERING. 

Srr,—As modern mechanical talent does not seem 
equal to the task of designing perfectly satisfactory 
horseless vehicles, although having at disposal all the 
marvellous scientific inventions of the 19th century, it 
might do worse than take lessons from the experiments of 
three generations ago, when steam carriages ran success- 
fully on many of our roads, and were only prevented 
from becoming universal by the rapid rise of railways, 
the introduction of which, unfortunately for the former 
industry, happened at just about the same time. 

My grandfather, Joseph Phipson, constructed at Bir- 
mingham, about the year 1825, from the designs of an 
ingenious American named Church, a steam coach which 
ran on several occasions between Birmingham and 
ss sometimes attaining a speed of 30 miles an 
hour, while Tangye Brothers manufactured an elegant 
car, called the ‘‘Cornubia,” which travelled regularly at 
the rate of 20 miles an hour. It is i indeed, 
that this firm does not again start in the manufacture of 
automobiles, for which its previous experience should pre- 
yp fit it, the only explanation apparently being 
that the business is now so large that the venerable heads 
of the establishment fear to venture upon any farther ex- 
tension. This is much to be regretted, not only because 
to them is justly due the honour of perfecting their own 
invention, but also because, should the motor industry, 
like that of the bicycle, find its seat in Coventry, the 
effect will be, on the one hand, still further to depress the 
already none too prosperous trade of South Staffordshire, 
and, on the other, to finally extinguish the picturesque 
and old-world flavour which still attaches to the recently 
so beautiful and romantic city of Coventry. 

Respectfully, 


: ais Evacustes A, PHIpson. 
Selly Oak, Birmingham. 








A “BALANCED” LOCOMOTIVE. 
To THE Eprror or ENGINEERING. 


ie on that Professor Goss has so kindly explained 


e balancing tests of the above engine were made 


know why Mr. Morison did not refer to the fact that this 
engine was wanting in balance with respect to the couple 
tending to produce sinuous motion, or turning round a 
vertical axis. It cannot for one moment be supposed that 
he was ignorant either of it or of its importance. With 
respect to the claim that the engine is balanced, I beg 
to i that American locomotives are in general so 
very badly balanced that they look upon this thing as an 
ideal. ‘‘Novoye Vremya” has, however, analysed it so 
carefully that it does not seem necessary to say more 
about it. 

I should like your correspondent ‘‘J. D. T.” to explain 

how the suppression of fore-and-aft movement is likely to 
increase the difficulty of attaining high speeds. In any 
one revolution of the crank axle each element of the 
reciprocating parts comes back again to the same point 
(as referred to the frame) from which it started ; it also 
has the same velocity in the same direction ; so that, what- 
ever changes its momemtum may have undergone, the 
algebraical total of them is zero. And as action and re- 
action are equal and opposite at each and every instant, 
the same thing applies to the engine frame. In other 
words, the total retardation of the engine frame is equal 
to the total acceleration. 
_ Owing to the weight of an engine and train being large 
in comparison with the weight of the reciprocating parts 
of the engine, the fluctuations in speed caused by the 
inertia of the ri ci ng rts are small; therefore the 
power lost through such a thing as friction of buffer or 
draw springs must also be small, and I venture to say not 
worth considering. 

With respect to sinuous movement, the engine being 
constrained by the wheel flanges to move in a straight 
line, we have not to consider motion, but the forces re- 
sisting motion ; these cause flange friction and axle-collar 
friction. They also shake the engine. For these reasons 
I should think forces tending to cause sinuous motion 
more objectionable than those causing fore-and-aft motion. 

Yours truly, 
J. Parry. 

Old Trafford, Manchester. 








PATENT FEES IN SOUTH AFRICA. 
To THE Epitor OF ENGINEERING. 

Srr,—As another illustration of the anti-progressive 
— so er pursued by the Government of the 

outh African Republic in matters affecting the industrial 
development of the country, it may be mentioned that 
the fees on patents have recently been not merely doubled 
or trebled, but increased over twenty-fold ! 

The following comparison will assist in enabling the 
position to be appreciated. Assuming a patent to be 
maintained for its full term, and dividing the total sum 
paid in Government fees by the number of. years for which 
the patent is granted, the following curious results are 
arrived at: Great Britain, average annual cost, 7/. 1s. 6d.; 
United States of America, 8s. 6d.; France, Austria, 
Italy, 47. ; Russia, 15/. 10s. ; Germany, 17/. 12s.; South 
African Republic, 342. !! 

Not content with thus outdoing Germany, an applicant 
for Letters Patent of the South African Republic is now 
required to give security, in the sum of 100/., to meet the 
costs of an opponent, should opposition be entered and 
successfully maintained. No surer plan could have been 
devised for the encouragement of opposition, legitimate 
or otherwise. In this country, in the case of an appeal 
from the Comptroller, it is within the discretion of the 
Law Officer to award costs (usually quite moderate) ; 
but the Legislature, with a view to the discouragement of 
frivolous or vexatious —— withheld from the 
Comptroller power to award costs. 

Until recently, the total fees payable on a Transvaal 
patent amounted to about 20/. They now amount (irre- 
spective of the security for 1007. for a possible—I may 
say probable—opponent’s costs) as 475/.! At this rate, 
‘the goose that lays the golden eggs” will soon have 
been strangled. 

I am, yours faithfully, 
G. G. M. HARDINGHAM. 

191, Fleet-street, London, E.C., January 19, 1898. 








SCREW PROPELLERS. 
To THe Eprror or ENGINEERING. 

Srr,—I see by last week’s issue that Mr. Phillips has 
opened up the old question about propellers, and have 
pleasure in endorsing his remarks generally. 

His contention of making propellers with an increas- 
ing pitch is the only true way to make an efficient pro- 
peller. Engineers generally will not give the matter the 
attention it deserves, hence the ignorance usually met with 
on this subject. As recently as two years ago one of our 
best engineers, and a recognised authority on propulsion, 
had a very important contract on hand, and not being 
satisfied by the usual method of laying down a propeller, 
adopted the now generally accepted practice of first 
cutting out a bed for one blade in wood to the same scale 
as the drawing to be made, and then fixing on the sur- 
face and shape of blade, after which it is transferred to 
the drawing. As it is absolutely impossible to lay down 
with accuracy the true surface of a propeller blade, in 
our best firms the custom is to try a note propeller on 
the ship model in a tank especially made for the 


pu i 
Teeieoos using built propellers are often troubled 
with confusing results from true pitch propellers ; this gene- 
rally is the result of the blade being set toa pitch other than 
that at which it was cast. I should here state that I do 
not expect any engineer can understand this who has not 
laid down a diagram to find the pitch a blade will give 


noticed the variance of pitch when set off the cast pitch ; 
from the tip inwards the pitch will gradually increase, 
then decrease again ; and vice versd, according as it is set 
off the true pitch. Nowa blade should be so cast with 
an increasing pitch that when it has lost its slip due to 
working in the water, it gives a true pitch to the water 
driven astern. This is a rather difficult fact to under- 
stand, especially without a diagram ; but is worthy the 
serious attention of all engineers. This method has al- 
ready been protected, and so far good results have been 
obtained. ‘Thanking you in anticipation for the insertion 
of this lengthy letter. 
Yours sincerely, 
Exrrcta Cuncra SuBERNE. 
January 13, 1898. 








Tue Miptanp Raiiway IN YorRKsSHIRE.—In addition 
to 3,600,0007. additional capital which the Midland Rail- 
way Company are seeking to raise under a Bill for 
— to construct over 30 miles of new railways in 

orkshire, a second Bill has been deposited by the same 
company for power to raise 2,000,000/. by the creation of 
perpetual preference and debenture stock. This capital 
will be principally expended in the construction of 21 
miles of widenings on portions of the railway. These 
works will comprise a widening for 2? miles of the Leeds 
and Bradford line at Thackley, a widening for over 24 
miles between Bingley and Thwaites, and a widening for 
over 74 miles of the Derby and Leeds line between 
Waterloo and Stourton, Cudworth and Royston, and 
Wath and Darfield. Some important widenings are also 
proposed on the Sheffield to Leeds section at Sheffield, 
including an enlargement of the Sheffield station. 





Great CrentTRAL Rattway.—A feeling of great dis- 
appointment has been occasioned by the announcement of 
a dividend at the rate of only 2 per cent. per annum upon 
the preferred ordinary stock of the Great Central Railway 
Company for the second half of last year. The cor- 
responding distribution upon the stock in February, 1897, 
was at the rate of 3 per cent. per annum, so that the divi- 
dend has slipped back to the extent of 1 per cent. per 
annum, although the company’s receipts for the second 
half of 1897 showed an increase of 33,000/. in round figures. 
Of course, the deferred ordinary stockholders of the com- 
pee get nothing. The ordinary stock, 1894, and the 

ondon extension ordinary stock will soon have to take 
their chance with the deferred ordinary stockholders, so 
that the immediate outlook is not particularly cheering. 
The darkest hour is generally, however, just before the 
dawn ; and this may prove to be the case with the Great 
Central Railway, as the London extension is nearly ready 
for traffic, and if it can earn 16,000/. per week, everything 
will be placed upon a satisfactory basis. It is probably 
too much to expect that the 16,0007. per week will be 
acquired all at once; but another trunk line, bringing 
the North of England into direct and excellent communi- 
cation with the Metropolis, may be expected to be a pro- 
ductive piece of railway. The extension has been con- 
structed in the most solid and excellent manner, so that 
the directors and managers have clearly every confidence 
in it. 





Our Ratts ABroAp.—December was rather a dull 
month in our export rail trade and the result was that the 
exports remained stationary for the whole of last year as 
compared with 1896, although they still exhibited a con- 
siderable advance as compared with 1895. The quantity 
of rails exported from the United Kingdom in De- 
cember was 47,516 tons, as compared with 49,772 
tons in December, 1896, and 31,588 tons in Decem- 
ber, 1895. In these totals British India figured for 
16,514 tons, 21,353 tons, and 14,737 tons respectively ; 
and the Argentine Republic for 6345 tons, 15,915 tons, and 
13,152 tons respectively. On the other hand, Brazil took 
7574 tons of British rails in December, as compared with 
511 tons and 1763 tons in December, 1896, and December, 
1895, respectively. The shipments of rails to Australasia 
in December amounted to 9934 tons, as compared with 
5548 tons in December, 1896, and 400 tons in December, 
1895. The aggregate exports of rails from the 
United Kingdom last year were 581,224 tons, as compared 
with 581,249 tons in 1896 and 374,313 tons in 1895. 
British India took 264,643 tons of rails last year, as com- 
ared with 247,739 tons in 1896 and 142,887 tons in 1895. 
t is not a little remarkable, considering the troubles 
through which India has passed during the last few 
months, that the consumption of rails in that quarter 
should have so considerably increased; possibly, how- 
ever, the very troubles of India may have induced the 
Anglo-Indian authorities to secure employment for a 
large proportion of the population by pressing forward 
public works. The exports of British rails to Austral- 
asia last year amounted to 81,238 tons, as compared 
with 63,059 tons in 1896 and 34,469 tons in 1895. South 
Africa took 59,381 tons of rails from the Mother Country 
last year, as compared with 53,870 tons and 11,148 tons 
in 1896 and 1895 respectively. The shipments to the 
Argentine Republic declined last year to 51,698 tons, 
as compared with 86,817 tons and 26,043 tons in 1896 
and 1895 respectively. Egypt took 45,151 tons of rails 
last year from Great Britain, as compared with 17,015 
tons and 10,862 tons in 1896 and 1895 respectively. 
The shipments to Japan last year were 52,115 tons, 
as compared with 48,252 tons in 1896 and 27,768 tons 
in 1895. The deliveries to British America amounted last 
year to 10,909 tons, as compared with 41,156 tons and 
39,348 tons. Somewhat better prices were obtained for 
the rails exported last year, their value being estimated 
at 2,673,055/., as compared with 2,594,357. in 1896 and 
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Purdue University, it would be interesting to 


with a certain movement; those who have will have 


1,432,911/, in 1895. 
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Our American friends have invaded our home 
market in many directions, but hitherto they have 
not attempted to sell gas engines here. Recently, 
however, a gas engine invented by Mr. Charles White 
and Mr. A. R. Middleton, of Baltimore, has been on 
exhibition at 29, Queen Victoria-street, London, and 
has attracted considerable attention on account of its 
simplicity and of the considerable claims made for it 
on the score of economy. As shown by the engravin 
above, the engine does not differ much in genera 
appearance from the types with which we are familiar, 
except that one misses many of the levers and cams 
which usually work the valves. Further, as the 
engine works on the Otto or four-stroke cycle, it 
follows European engines in the main features of its 
operation. 

The chief point of difference is in the use of two ex- 
haust passages. The first ends in an open port, which 
is uncovered by the piston as it nears the end of its 
stroke. As the piston is almost stationary at this point 
for an appreciable period, the burned gases have a con- 
siderable time in which they can escape, and at least 
three-quarters of them do so, the remainder being 
cooled by expansion to a very moderate temperature. 
What is left is pushed back by the piston, and emitted 
through the valves B and C, and the passage K, the 
latter joining the main exhaust passage. The valve 
C isa check valve to prevent the first rush of gases 
getting to the underside of the valve B when the engine 
has a very long exhaust pipe, as often occurs in the 
high buildings of American cities. The expelling 
valve B is opened by the lever G, operated by the 
rod F, this rod taking the place of the side shaft 
usually found in such engines. It is worked bya cam 
driven by one to two gearing from the crankshaft, the 
length of its traverse depending on a hit-and-miss 
motion operated by the governor. ‘The expelling 
valve is always opened on the exhaust stroke, but 
the stroke of the rod is only long enough to open the 
gas valve when the speed of the governor does not 
exceed the normal. At other times the tappet does 
not strike the stem E of the gas valve D. The gas 


enters through the regulating screw shown ; it then 
passes the valve D, an 


meets the air coming through 
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the pipe H. On the suction stroke the gaseous mix- 
ture is drawn through the valve A to be compressed, 
and then fired by an incandescent tube. This tube 
is provided with a ‘‘timing” valve which is moved 
by the piston at the end of the return stroke, so that 
early ignitions are impossible. 

The engine shown in the woodcut has a cylinder 
64 in. in diameter by 18 in. stroke, its power being 
13.6 indicated horse-power and 12 brake horse-power. 





THE WHITE AND MIDDLETON GAS ENGINE. 





We have received copies of a number of tests of 
efficiency. The first, made at the New York Exhibi- 
tion of 1890, gives 19 cubic feet of gas per brake horse- 

wer. A second, made at the American Institute 
Fair, December 8, 1891, gives 16.3 cubic feet per brake 
H.-P. at 8.2 B.H.-P., 18.28 cubic feet at 3.96 horse- 
power, and 16.02 ft. at 9.42 B.H.-P. A trial made by 


| Mr. Perrey F. Nursey in London, in June, 1897, gives 
| 17.5 cubic feet, 19.25 cubic feet, and 40.2 cubic feet 


per B.H.-P. respectively, at full-power, half-power, and 
light load, gas supplied by the Gas Light and Coke 
ran mS being used. An earlier trial, made on March 
1, 1897, by Mr. George William Usill, gives 17.57 cubic 
feet per B.H.-P. with a load of 12.3 brake horse-power, 
17.38 cubic feet with 12.5 brake horse-power, 19 cubic 
feet with 7 brake horse-power, and 41.6 cubic feet light 
loaded, 

We give these results as they were furnished to us. 
They are exceedingly good, and we do not remember 
to have ever seen them beaten by an engine of the 
same size. As far as our memory serves, the best 
published results attained by a small engine in this 
country are those which Mr. Dugald Clerk incorpo- 
rated in his paper on ‘‘ Recent Developments in Gas 
Engines,” read before the Institution of Civil Engi- 
neers on January 28, 1896. The engine in question 
was constructed by Messrs. Crossley Brothers, and 
was tested by Mr. Clerk himself with all possible care. 
It had a 7-in. cylinder with a 15-in. stroke, and 
‘gave practically 12 brake horse-power with a gas 
consumption of only 17 cubic feet of gas per brake 
horse-power per hour, a surprisingly good result for 
so small an engine.” Manchester gas has slightly more 
a value than London gas, since it requires theo- 
retically 3.736 cubic feet of Manchester (Openshaw) 
gas to develop one horse-power for an hour, while it 
requires 3.955 cubic feet of the Gaslight and Coke 
Se ye gas for the same purpose. Therefore, with 
London gas the consumption would be somewhat in- 
creased, although it is difficult to say how much, since 
gas is a mers substance, and analyses cannot 
taken too literally. Anyway, it is high praise for an 
engine to say that it is as economical as the Crossley- 
Atkinson scavenger engine. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of busi- 
ness was done last Thursday forenoon, about 15,000 tons 
of iron were dealt in. Prices were a shade easier. In the 
afternoon some 10,000 tons were sold, and prices gave 
way further. The settlement prices at the close of the 
market were: Scotch iron, 45s. 74d. per ton ; Cleveland, 
40s. 74d. ; Cumberland and Middlesbrough hematite iron, 
48s. 74d. and 50s. respectively. Business was fairly active 
on Friday forenoon, while some 15,000 tons of iron 
changed hands. At the close the tone was strong, and 
prices advanced sharply 1d. to 14d. per ton. A large 
amount of business was done in the afternoon, and prices 
were strong on the announcement that the Amalgamated 
Society of Engineers had withdrawn the 48-hours demand 
in London. Some of the leading houses, however, sold 
heavily, and the close was under the best, though on 
the day prices left off 2d. to 3d. per ton up. The 
sales amounted to about 40,000 tons, and the settlement 
prices were 45s. 10}d., 40s. 9d., 48s. 9d., and 50s. per ton. 
At the forenoon session of Monday’s market 20,000 tons 
of iron changed hands; the tone, however, was flat, and 
the price for Scotch gave way 1d. per ton, Cleveland 
remaining steady. The market was quieter in the after- 
noon, the result of the engineers’ meeting being regarded 
with disfavour, though evidently the market did not 
know the real decision of the men. Other 15,000 tons 
were sold, and the settlement prices were 45s. 9d., 
40s. 9d., 48s. 9d., and 50s. 6d. per ton. The out-and- 
out business done on Tuesday forenoon, though firm, was 
quiet. It did not exceed 7000 to 8000 tons, together with 
about a like amount of options. In the afternoon 
the market became very firm, about 10,000 to 12,000 
tons being dealt in at the better prices. Scotch 
warrants reached 45s. 114d. per ton cash. The settle- 
ment prices were 46s., 40s. 10}d., 48s. 104d., and 50s. 6d. 
per ton. At the forenoon meeting of the market to-day 
some 12,000 tons of iron changed hands, business continu- 
ing very slack. In the afternoon about 15,000 tons were 
dealt in, and prices rose slightly. The settlement 
wrices were 48s., 40s, 104d., 49s., and 49s. 9d. per ton. 
‘he quotations for special brands of No. 1 makers’ iron are 
as * es Clyde, 50s. 6d. per ton; Gartsherrie, Sum- 
merlee, and Calder, 5ls.; Coltness, 52s.—the foregoing 
all shipped at Glasgow ; Glengarnock (shipped at Ardros- 
san), 50s.; Shotts (shipped at Leith), 52s.; Carron 
(shipped at Grangemouth), 51s. 6d. per ton. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
3381 tons, as compared with 6014 tons. They included 
250 tons for Australia, 175 tons for France, 180 tons 
for Holland, 200 tons for Spain and Portugal, smaller 
quantities for other countries, and 2106 tons coastwise. 
A fair business in pig iron has been done with home 
consumers, but the demand for shipment continues to 
be most disappointing. An additional blast-furnace 
has been blown in, making 82 blowing, as against 
80 at this time last year. Six are making basic pig 
iron, 40 are making ordinary, and 36 are working 
on hematite ironstone. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood 
at 336,154 tons yesterday afternoon, against 336,711 tons 
yesterday week, thus showing a reduction of stocks 
amounting for the past week to 551 tons. 


New Shipbuilding Contracts.—The Clydebank Engi- 
neering and Shipbuilding Company have contracted to 
build for Messrs. Turnbull, Martin, and Co., Glasgow, and 
London, two steamers, each to have a carryin capacity of 
8500 tons, and are intended for the New Zealand frozen- 
meat trade. They will also have accommodation for a 
number of passengers, and they will have an electric-light 
installation.—The Dundee Shipbuilding Company, Pan- 
muir Shipyard, have received an order from a London firm 
to build a steel screw steamer for the coasting trade, She 
will have a Jength of 130 ft. by 22 ft. 6 in. by 10 ft. 3 in., 
and a tonnage of 350.—It is said that Messrs. Ritchie, 
Graham, and Milne, Whiteinch, Glasgow, have re- 
ceived an order for a sternwheel steamer 90 ft. long 
for Africa, another 60 ft. long, and a steam trawler 
for London owners.—An order for a 700-ton steamer 
deadweight has been given to the Irvine  Ship- 
building and Engineering Company. This is said to 
be the thirteenth orde- Bene, this firm since they 
started in Irvine a few months since. The two new 
Allan Liners that are building are to be of 8000 and 
10,000 tons. They are to be named the Tunisian and the 
Castilian. 

Admiralty Work on the Clyde.—The weight of naval 
work on the Clyde at present is put down at 68,000 tons, 
including a battleship of 15,200 tons, two first-class 
cruisers of 11,000 tons each, two second-class cruisers 
of 5600 tons each, and three torpedo-boat destroyers—all 
at Clydebank Company’s Works; the first-class cruiser 
Argonaut at Fairfield Yarc, ready for launching on the 
24th inst.; and in the Govan district two second-class 
cruisers and two gunboats, 


The Copper Market.—On Wednesday copper was neg- 
lected, but rose 5s. On Thursday copper fell 1s. 3d., 
the closing price being 487. 16s. 3d. par ag On Friday 
copper was idle but steady, the price being 48/. 15s. To- 
day there was little doing, prices being : buyers 48/. 2s. 5d. 
cash, 492. 8s. 9d. three months, sellers 1s. 3d. more. 

Scotch Private Bills in Parliament.—At Westminster 
on Tuesday the examiners began their work on the private 
Bills which are to be promoted in the coming session of 
Parliament, and the proofs of compliance with the Stand- 
ing Orders were submitted in connection with a con- 
siderable number of Bills. Two Scotch measures came 
before Mr. Thoms — namely, the Mid-Lothian and 
Peebles District Board of Lunacy (Water Supply) Bill and 
the Writers to the Signet Widows’ Fund ond in 








each case the examiner found that the Standing Orders of 
Parliament had been complied with. 


Pert Glasgow: Harbour Trust Finances.—Owing to the 
expenditure involved in providing new gates for the 
— dock, the Port Glasgow Harbour Trust has not 

n able for some time to pay any interest to stock- 
holders. These accounts, however, having now been all 
adjusted, there is a credit balance of 285/. It has been 
agreed to pay a dividend of 11s. 3d. per cent. on A re- 
deemable debenture stock to account of the interest due 
at May 15, 1896. 

The Proposed Edinburgh International Exhibition.— 
At a meeting of the Edinburgh Merchants’ Association 
last week, the secretary (Mr. Wm. Morrison) read 
minutes of the Executive Committee and of a sub-com- 
mittee with reference to the progress of the movement in 
favour of the promotion of an International Exhibition in 
Edinburgh in 1899. It appeared that nearly 130 of the 
circulars and petitions iar teen issued. Only two had 
been returned signed. Some of the parties called — 
had asked another week, and some had said that they 
refused to get the petition signed, or to have anything to 
do with the matter. Probably, Mr. Morrison added, by 
next meeting there would be fuller details to give. Mr. 
Ciceri said he had no hesitation in saying that he found 
great difficulty in getting anybody to sign the petition. 
Mr. Reis said he had seen several petitions well signed, 
and he had a large number of promises of signatures. Mr. 
W. D. Macgregor said he found that without canvassing 
few signatures could be got. Mr. Gow said that a great 
number of people were afraid of committing themselves 
to any guarantee fund. Mr. Reis thought it ought to be 
known that the signing of the petition would only be 
regarded asan expression of opinion, and that it would 
not commit any one to becominga guarantor. Mr. Ciceri 
contended that it should be the other way. It was easy 
enough to get names, but there was no use of having men 
putting down their names to such an undertaking and 
then leaving others in the lurch. The discussion then 
dropped. 

Aberdeen Public Library.—In the annual report of 
Aberdeen Public Library it is stated that the stock of the 
library, exclusive of 4818 pamphlets catalogued and 5400 
volumes and pamphlets not catalogued, now amounts to 
46,957 volumes—an increase for the year, after all deduc- 
tions, of 1736 volumes. The total number of recorded 
issues for the year is 271,010—an increase of 2905. The 
issue of books in the lending department shows an in- 
crease for the year of 6575; the issues of prose fiction 
numbered 103,920, against 191,552 last year. 








NOTES FROM SOUTH-YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Engincers’ Dispute.—The withdrawal of the de- 
mand by the London engineers for an eight-hours’ da 
came as a complete surprise upon the men at Sheffield, 
Leeds, and other Yorkshire centres. They had been led 
to assume that funds were coming in freely, and that 
everything was going on satisfactorily, and they contend 
that they ought to have been consulted before such a 
step was taken. Beyond a short telegram on Monday 
the men were unable to obtain any information from 
London, or instruction as to the course to be taken, and 
the position was regarded with considerable anxiety. 
The men especially complain that they came out in 
support of the London men, and then they had come 
down to fill their places. The Sheffield men held a mass 
meeting this afternoon, at which some 1400 were present, 
and after considerable discussion they passed the follow- 
ing resolution: ‘‘That this meeting very much regrets 
the action taken by the London Joint Committee in 
withdrawing the demand for a 48-hours’ week, and that 
having now stood firm for 20 weeks, declare our strong 
determination to remain true until a satisfactory and 
honourable settlement is arrived at.” 

Earle’s Shipbuilding and Enginecring Company, 
Limited. — The annual meeting of this company was 
held on Tuesday at Hull, Sir J. W. Maclure, M.P., 
deputy chairman, presiding. Sir John, in moving the 
adoption of the balance-sheet and report, referred to the 
unfortunate strike of the engineers, and showed how 
seriously it had affected the working of the company. In 
three years there had been strikes in the engine works, 
aggregating 53 weeks, and ye a only a portion of the 
existing dispute was covered by the past year’s working, 
there was a similar strike in the engine works at the com- 
mencement of the year. He regretted that the profits 
were not so large as there was good reason to anticipate 
they would be at the commencement of the year, and that 
the Admiralty had dealt so hardly with the company in 
making a grant as the result of withdrawing from arbi- 
tration. Mr. A. E. Seaton seconded the motion, and 
explained a proposal which the directors would submit to 
the shareholders in due course, for the subdivision of the 
shares into 5/. fully paid, a portion of which would rank 
as preferred and a portion as deferred. The motion was 
carried unanimously, 


Iron and Steel.—The general feeling in the iron and 
steel trades of Sheffield and the district is distinctly 
hopeful. A large volume of business is only awaiting 
the settlement of the engineers’ dispute, and in anticipa- 
tion of that event prices are very firm. In some in- 
stances advances of at least 1s. per ton have been ob- 
tained, and the quotations for delivery in Sheffield now 
are: West coast hematites, 59s. to 61s. ; east coast ditto, 
58s. 6d. to 59s.; Lincolnshire No. 3 foundry, 45s. to 
45s. 6d. ; forge ditto, 43s. 6d. to 44s.; Derbyshire No. 3 
foundry, 46s. to 46s. 6d.; forge ditto, 41s. to 42s. 6d. ; 
bars, 52. 17s. 6d. to 6. ; and sheets from 7/. to 7/. 10s. 


Makers generally both of pig iron and manufactured mate- 





rial are well booked with work for the next few months, and 
show no disposition to further commit themselves, except 
at better prices. The steelmakers report themselves as 
well off for orders. There is a heavy demand for Bes- 
semer and Siemens steels, and time is being worked 
at the crucible steel furnaces. In many of the lighter in- 
dustries manufacturers have been busy stock-taking and 
clearing off arrears of work, and are now only beginnin 
to seek fresh orders. In the tool trades, both heavy an 
light, prospects are encouraging, and a brisk demand, 
alike on home and foreign account, is anticipated. Manu- 
facturers of cutlery an J gp nc, are generally 
keeping their ple well employed—a distinctly im- 
proved demand having set in from the Brazils and some of 
our Colonies. 


South Yorkshire Coal Trade.—Members of the coal 
trade are almost surprised at the continued excellent de- 
mand for all kinds of hard coal. The collieries are making 
full time, and the consumption seems to be quite equal to 
the output. The statement holds good even down to 
common boiler fuel, and prices all round are very firm, 
and in some cases slightly more is paid to secure prompt 
supplies. The mild weather is interfering with the de- 
mand for household fuel, but there is no falling off in the 
requirements of gas companies, and pits are kept goin 
four or five days a week. There is a well-sustain 
business in best cokes at high prices, but common qualities 
are not moving off so freely, and prices are rather weaker, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
very large attendance on ’Change, and the market was 
very strong. Consumers of pig iron showed a desire to 
buy not only for early but also for forward delivery, 
and, indeed, inquiries for delivery over the third 
quarter of the year were reported. As a matter of 
fact, however, transactions were chiefly confined to 
business for spring delivery, buyers and sellers not 
coming to terms very easily for delivery a good way 
ahead. Quotations for all classes of pig iron were firm. 
No. 3 g.m.b. Cleveland pig sold at 41s. for prompt f.o.b. 
delivery ; and though some buyers endeavoured to pur- 
chase at rather less, that price was generally named, 
whilst for delivery to the end of March 41s. 3d. was 
realised, and several sellers asked 41s. 6d. No. 1 Cleve- 
land pig was fully 42s. 6d.; No. 4 foundry was 40s. 3d.; 

rey forge 39s. 6a., and mottled and white 39s. to 39s. 3d. 
itt dlesbrough warrants realised_40s. 10d., and closed 
steady at 40s. 94d. cash buyers. East coast hematite pig 
was in better demand than it has recently been, and 
quotations advanced. For early delivery of Nos. 1, 2, 
and 3 about 50s. was the figure, which is a fair price 
with present cost of production. Spanish ore was 
steady. Rubio sold at 14s. 9d. ex-ship Tees, but some 
dealers were inclined to ask rather more. There was 
no business doing in Middlesbrough hematite warrants. 
To-day the market was again very firm. There was no 
change in quotations for makers’ iron. Middlesbrough 
warrants stiffened to 40s. 103d. cash buyers. Middles- 
brough hematite warrants were steady at 49s. 6d. cash 
buyers. 

Manufactured Iron and Steel.—Very little change is 
shown in the manufactured iron and steel trades. In 
some cases delays are experienced in the execution of 
work by specifications being withheld, but with the dis- 
—— of the difficulty in the engineering trade such 
delays are expected to vanish. Shipbuilders are a long 
way ahead of engineers with their work owing to the 
inability to obtain engines for vessels, but as soon as this 
state of affairs is rectified, it is expected that fair orders 
for shipbuilding: material will be given out. Common iron 
bars, iron ship-plates, and steel ship-angles are all about 
5l. 5s.; best Seen 5l. 15s.; iron ship-angles, 5/. 2s. 6d.; 
and steel ship-plates, 5. 7s. 6d.—all less the customary 
24 per cent. ovine for cash. Heavy sections of steel 
ails hom at about 4/. 103. net at works. 


Cleveland Institution of Engineers.—At a nr of 
the Cleveland Institution of Engineers on Monday, Mr 
J. Worth, of the firm of Worth and McKenzie, Stockton- 
on-Tees, read an exhaustive paper on ‘‘ Pumping Engines, 
in which he showed that a well-designed economical 
pumping engine need not be a complicated machine 
continually wanting repair and skilled attention, 
but, on the contrary, need give no more trouble 
than the most wasteful engine; and, further, could 
be depended upon to run night and day for many years 
with practically no — and no falling off in results. 
Whether the honour of having built the most economical 

umping engine now running belonged to Hartlepool or 

tockton was a moot = but it was certainly a matter 
upon which they could congratulate themselves that it 
did at any rate belong to the Cleveland district. 

Coal and Coke.—Fuel is steady. There is not now the 
rush of demand for coal that there was just after the 
holidays. Bunker coal continues in good request at from 
7s. 3d. to 7s. 6d. f.o.b. There isa little better inquiry 
for manufacturing coal. Coke keeps in good demand for 
home consumption, but for export not much is being 
bought. blast-furnace coke is fully 13s. 6d. de- 
livery at Teeside furnaces. 





BoiLers In AUsTRIA.—The number of boilers in Austria 
at the close of 1896 was 27,115, — increase of 451 
as compared with 1895. The number of boilers in 
Bohemia at the close of 1896 was 11,285; in Lower 
Austria, 3738; in the Mahren district, 3777 ; and in Gal- 
licia, 2796, 
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NOTES FROM THE SOUTH-WEST. 


Dock Accommodation at Plymouth.—The Plymouth 
Town Council met on Monday to consider the desira- 
bility of promoting next session a Bill empowering it to 
construct a dock in the Cattewater. The cost of the 
undertaking is estimated at 660,0002. The proposal was 
carried by 49 to 1, nine members of the Council remain- 
ing neutral. 


Barry Dock.—Complete returns are now available as to 
the trade of Barry Dock last year, the totals reached in 
exports and imports being 6,107,604 tons. The import 
trade represented 248,349 tons and the exports 5,859,255 
tons. The number of ships which arrived at Barry Dock 
during 1897 was 2806, representing a registered burthen 
of 3,167,311 tons. The number of vessels which cleared 
from the dock last year was 2792, of an aggregate burthen 
of 3,152,323 tons. 


A Viaduct in Difficulties.—A subsidence has taken 
place at the Barry end of the Porthkerry Viaduct on the 
Vale of Glamorgan Railway, every effort to resist the 
defect being so far unsuccessful. Passenger traffic has, 
however, been continued, passengers alighting at either 
end of the viaduct and walking across. The Board 
of Trade withheld for some time its certificate of confir- 
mation for the opening of the line for passenger purposes, 
and “a that the line shoul be worked with 
mineral traffic only for a few months, in order to 
thoroughly test the security of the viaduct and the 
numerous bridges along the route. When official approval 
was at last given, it was believed that the various struc- 
tures, and especially the viaduct, were perfectly safe. 


Keyham.—The Lords of the Admiralty have decided to 
construct at Keyham the engines and boilers of the sloop 
Rosario, now building at Sheerness. In addition to this, 
Keyham has in course of manufacture the boilers and 
engines of the cruiser Psyche, now building at Devonport, 
and of the Proserpine, now building at Sheerness. 


Cardiff.—The supply of steam coal has scarcely kept 
pace with the demand, but production is expected to 
largely increased during the next few days, the best des- 
criptions have made 10s. 9d. to lls. per ton, while 
secondary qualities have brought 10s. 3d. to 10s. 6d. per 
ton. The house coal trade has been active; No. 3 
Rhondda large has made 10s. 9d. per ton. The demand 
for coke has shown no falling off, and it is expected to 
experience an increase now that the conflict in the engi- 
neering trade appears about to close. Foundry coke has 
made 17s. to 17s. 6d. per ton, and furnace ditto, 15s. to 
17s. per ton, The demand for iron ore has been slightly 
easier ; rubio has made 14s, 3d. to 14s. 9d. per ton. The 
manufactured iron and steel trades have shown a good 


tone; both heavy and light rails have continued in good | poe 


demand, and there has been a fair inquiry for steel bar. 


MISCELLANEA. 

Unper the Bill which will be introduced next session by 
the London and South-Western Railway Company, 
power will be sought to acquire extensive areas of pro- 

erty in Lambeth for the further enlargement of 

Waterloo Station. 


Tn a period of seven months only, the iron mines of the 
Mesabi Range, Minnesota, U.S.A,, sent away 5,559,161 
tons of ore. These mines were only opened in 1893. 
Several of the mines here are worked in the open, the 
superincumbent soil being stripped off, and the ore lifted 
direct into the cars with steam shovels. 


The City and Waterloo Railway, which will give the 
London and South-Western Railway direct access from 
the Waterloo terminus to the heart of the City, will 
7 be opened for traffic. The line itself was com- 
pleted some time ago, but delay which could not be 
avoided has occurred, both by reason of the dispute in 
the engineering trade and also in connection with the 
enormous amount of underground work which has had to 
be undertaken by the Central London Railway Company 
at the new station opposite the Mansion-house. 


The very great improvements that have been made in 
wire ropes during the past few years is well shown by 
the record of that recently removed from the Bourke- 
Street line of the Melbourne Tramways and Omnibus 
Company. The rope worked for 90 weeks and 2 days, 
running a distance of 111,712 miles. The best previous 
record obtained on this line was 54 weeks and 66,395 
cable miles. Both the ropes above-named were made by 
Messrs. George Cradock and Co., of Wakefield, that 
first mention being 18,000 ft. long by 38 in. in circum- 
ference. The best life attained by any other make of rope 
on this line was 54 weeks and 66,395 cable miles. 


wa report of the assistant secretary to the United States 
Navy on fireproof material, makes the recommendation 
that no wood at all be used on torpedo-boats. The fire- 
roofed wood which has been tried one some ships has, 
a States, a tendency to corrode steel with which it ma 
€ In contact. Further, the treatment weakens the weal, 
and renders it hard to tool. Laid on decks it wears badly, 
rt if subjected to constant wetting appears to lose its 
: reproof properties. From these considerations the secre- 
aay, recommends that the material snall not be used for 
ecking, but thinks it has advantages for interior joiner- 
work, which is less exposed to the action of water. 


» Levelling operations have been commenced for the con- 
oo of the railway projected between Merv and the 
ce geen post of Kushk, on the Afghan frontier, 
in dime the completion of this line, will find itself 

irect communication with the Caspian Sea, and con- 








sequently with Russia. The length of the new line, to be 
known as the Murghab branch, will be about 317 kilo- 
metres, and its cost, with necessary rolling stock, is esti- 
mated at 8,700,000 roubles. It is expected that the con- 
struction of this important work will occupy three years, 
but the Samarkand-Andijan line, with its branches to 
Tashkent and Marghilan, will probably be opened during 
the present year. 


M. P. Yvon states that absolute alcohol can easily be 
prepared from ordinary spirit by adding calcium carbide 
to the latter. The carbide decomposes any water present, 

enerating acetylene gas in the process. The process is 
lot conducted by placing the alcohol, which should con- 
tain more than 10 per cent. of water in a flask with a 
quarter its weight of coarsely powdered calcium carbide. 
A vigorous generation of the gas will take place at first, 
but afterwards this will become less rapid, and the flask 
should then be shaken at intervals for two or three hours, 
after which it should be left at rest for 12 hours. The 
absolute spirit can be then distilled. 


The Whitby Rural District Council instructed Messrs. 
D. Balfour and Son, civil engineers, Newcastle, to_report 
on a scheme of water supply for the township of Fyling- 
dales in their district, including Robin Hood’s Bay, 
Thorpe, and Thorpe-lane. The engineers’ recommenda- 
tions which have been adopted by the Council, are the 
acquisition of the numerous springs at Spring Hill, and 
conveying to a collecting chamber thence the water to be 
taken in a 5-in. main to Park-gate, where it is proposed 
to construct a service reservoir with a capacity of 200,000 
gallons. The water will then be distributed over the 
township in cast-iron mains, with the neeessary valves 
and other appurtenances. . 


The Light Railway Commissioners have issued a draft 
order for the construction of a light railway from Post- 
land, in Lincolnshire, to Peakirk, in Northamptonshire. 
The railway, which is for the benefit of the Crowland dis- 
trict, is to have a junction with the Great Eastern Rail- 
way at Postland, on the Spalding and March line, and 
with the Great Northern Railway at Peakirk, on the 
Peterborough and Spalding loop line. It is to be of the 
ordinary gauge. Hitherto, Crowland, famous for its well- 
known abbey and unique triangular bridge, has had no 
direct railway communication, Postland, the nearest 
station, being five miles distant. The capital of the com- 
pany is fixed at 45,0007. Powers for entering upon the 
and and compulsory purchase are limited to three years. 


Through the opening of the new Vologda railway, 
Moscow will, from the end of May to the middle of 
October, be in direct connection with the White Sea 
and the Murinan Coast. In order to or with the large 
traffic, more especially in grain, which is confidently 
reckoned upon, a very great number of goods wagons have 
nm ordered. The board of the new railway mean to 
leave no stone unturned in order to bring the traffic their 
way. The programme includes the building of im- 
mense warehouses for the storing of agricultural pro- 
duce, and other merchandise intended for export, and 
upon which the owners can receive considerable leans 
when undertaking to send their goods by the new 
railway. 

A new railway, affording communication between Ply- 
mouth and Yealmpton, was formally opened on Saturday. 
The line, which has been made by the Great Western 
Railway Company, commences at Plymstock at the ter- 
mination of the old Plymstook branch, and extends to 
Yealmpton, a distance of 64 miles, the total distance from 
Plymouth to Yealmpton being 95 miles. The line is 
single throughout, the ruling gradient being 1 in 60, and 
the sharpest curve having a radius of 15 chains. There 
are five stations—Billacombe, Elburton-Cross, Brixton- 
road, Steer-Point, and Yealmpton ; all, with the excep- 
tion of Elburton, having ample goods in addition to 
passenger accommodation. A special train was run with 
the directors and officials of the Great Western Railway 
Company and others. 


Railway accidents have been very frequent in Germany 
during the last year or two, prior to which — the pre- 
ceding years showed a reduction in the number of 
casualties. According to a recent report for the year 
1896-7 there were 1429 casualties to persons against 1244 
the previous year: of these 566 died on the spot or within 
24 hours of the accident. Amongst the killed 40 persons 
had themselves caused or contributed to the fatality by 
carelessness in getting in or out, and 140 were killed 
whilst crossing the lines without any right to do so. Of 
railway functionaries and servants, 264 were killed. In 
compensation to injured persons or their relations 3,028,044 
marks (about 150,000/.) were Pe which was slightly 
in excess of the amount paid the previous year. The 
above figures refer to the Prussian State Railways. 


It will be remembered that in 1895 the Science and Art 
Department somewhat modified their system of giving 
grants in aid of scientific teaching. Up till they suc 
payments were on results, but by the schenfe pro- 
mulgated that year science schools had the option of 
working under a different system under which they re- 
ceive a special grant higher in amount than that pre- 
viously given, provided that they satisfied certain condi- 
tions as to the class of teaching provided. Froma circular 
now issued by the Department it would appear that many 
schools electing to work under the new arrangement have 
failed to meet the conditions of the grant, and warning is 
given that unless these schools do get a fair proportion of 
their students to take up an advanced course as specified, 


they must be removed from the list of schools of science, 
though they can still receive grants in the same way as 
ordinary science classes. 


Some experiments were carried out by the Gunnery 





Establishment at Portsmouth on Tuesday with the view 
of testing the powers of corn pith pone le in stopping 
leaks. This material has been introduced from America, 
and is said to ss great advantages over cork when 
used for packing cofferdams at the water line in the 
unarmoured ends of ships of war. A cofferdam had been 
erected in the Nettle 3 ft. thick, and it was tightly packed 
with cellulose blocks. In front and at the rear of the 
cofferdam were steel plates, so as to represent the side of 
aship. From a 5-in. gun a 50-Ib. shell was fired into the 
structure. The shell burst inside the cofferdam, blowing 
out a part of the rear plate and some of the cellulose. 
After this the water test was applied, water being made 
to flow into the shot-hole in front. In about 20 minutes it 
had soaked through the packing, and was pouring out 
through the rent in the back plate. So far as shell fire 
was concerned, therefore, the result of the trial was not 
altogether favourable to the new invention. 


Some particulars of interesting observations made with 
steam turbines are given in a paper read before the 
Albany Institute by Mr. J. F. McElroy. He states that 
a disc varnished with shellac will throw the whole of the 
varnish off when run at a very high speed. The lac 
under these conditions flows over the surface of the wheel 
towards the periphery, where it is flung off, about one 
hour being required for the complete stripping of the 
surfaces. A particular turbine wheel, he states, caused 
little trouble up to a speed of 3500 revolutions per minute, 
but on attempting to increase its s yond this 
— vibration was set up and the flexible shaft on 
which it was mounted sprung sideways }in. to 3 in. 
Raising its speed still further, a state of stability 
was again reached at which the wheel ran quietly, 
but on approaching a speed of 7000 revolutions per 
minute vibration again appeared. The trouble arising at 
the critical speeds was, he found, mitigated by a gentle 
end pressure on the shaft at these periods. ith ball 
bearings he had failed to get satisfactory results, as soft 
steel was used for the bearings. This steel flowed under 
the pressure of the balls, even very lightly loaded. 


Electricity is very largely used for working the cranes 
at the Crewe shops of the London and North-Western 
Railway. The motors have field magnets of the Man- 
chester type, and Paccinotti armatures. In starting a 
motor a variable resistance is switched in to diminish 
the starting current, being cut out when the motor 
is fairly running. All the motors used are designed 
to run at 1500 revolutions per minute, the speed 
being afterwards reduced by worm gearing. In the 
case of the 30-ton cranes used in the erecting shops 
for lifting locomotives, the load is lifted at a speed of 
2 ft. 6 in. per minute at an expenditure of 70 amperes at 
120 volts. The long travelling is performed at a speed of 
100 ft. per minute, with an expenditure of 60 amperes at 
120 volts, and the cross traverse at a speed of 50 ft. per 
minute, with an expenditure of 30 amperes at 120 volts. 
In the case of light weights the speed of lifting is 10 ft. 

r minute. In the case of the 15-ton crane, which has 
comm provided in connection with a boiler-riveting plant, 
the crane is 50 ft. above the floor level, and all its move- 
ments are controlled by switches on the ground, a mag- 
netic brake being provided on the armature shaft to 
arrest the motion as soon as a rivet-hole has been brought 
into place for the closing of the rivet. The cost of 
repairs has, Mr. Webb states, so far been very small ; no 
renewal of commutators has been necessary, but they 
are lightly skimmed up in the lathe about once in 12 
months. The carbon switches and brushes are renewed 
once in six months, 





Derencr or New York.—The New York Chamber of 
Commerce has sent the United States Secretary of War a 
report on harbour defence, in which such immediate 
action is asked for as will provide a force of trained 
artillerymen for the proper manning of the sea-coast 
defences of the country. It is suggested that 110 sea- 
coast batteries requiring an increase of about 4000 
artillery are necessary. Mr. Alger has forwarded the 
communication to Congress with his approval. 





Lonpon, BricHton, AND SoutH Coast RaILway.— 
The report of the London, Brighton, and South. Coast 
Railway for the second half of 1896 has appeared this 
week. One of its best features is the continued increase 
which has taken place in goods and mineral traffic. In 
1897 the directors ordered 500 new trucks to accommodate 
this traffic, and during the past half-year they have found 
it necessary to order 500 more. They have also contracted 
for the purchase of 300 mineral wagons to be used for coal 
traffic between Deptford Wharf and stations in the 
suburban districts of the company, and they are build- 
ing 12 additional goods brake vans. Hitherto, the 
Brighton Railway has been looked upon as essentially a 
pleasure line, but the information just communicated 
shows that it is now presenting more solid characteristics. 
The revenue of the London, Brighton, and South Coast 
Railway for the whole of 1897 was 2,836,701/., as com- 

red with 2,752,610/. in 1896, 2,652,085/, in 1895, 2,587,866/. 
In 1894, 2,507,9062. in 1893, 2,542,9907. in 1892, 2,495,705/. 
in 1891, 2,458,2207. in 1890, 2,282,2097. in 1889, and 
2,213,335. in 1888. The dividend upon the ordinary 
stock of the London, oy and South Coast Railway 
for 1897 comes out at 6/. 10s. per cent. ; this dividend 
was at its lowest, during the past 10 years, in 1888, when 
it stood at 5/. 12s. 6d. percent. It may be remarked as 
regards the Lapa traffic of the Brighton Railway that 
there has been a slight increase during the last 10 yearsin 
first-class receipts. The greatest advance has, however, 
been in third-class revenue, which has expanded from 
895,3791. in 1888 to 1,236,042/. in 1897. 
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THE BROWN COAL-HANDLING PLANT. 
CONSTRUCTED BY THE BROWN HOISTING AND CONVEYING MACHINE COMPANY, ENGINEERS, CLEVELAND, OHIO. 
(For Description, see Page 74.) 
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DISPUTE. 

ALTHOUGH it would be premature to say that the 
labour war in the engineering trade is at an end, it 
may safely be concluded that one side has reached 
the end of its resources, and can no longer appear 
in the field of battle as an open belligerent. On 
Saturday last it was stated on Mr. Barnes’s authority 
that the ‘‘rumour that the engineers had with- 
drawn the eight hours’ demand in London” was 
incorrect ; but on Monday the following letter was 
addressed to the official representatives of the 
Employers’ Federation : 

* Amalgamated Society of Engineers, 
**89, Stamford-street, 8.E., 
“ January 17, 1898. 
‘*To the Federation of Engineer Employers’ Association. 

‘*Dgar Sirs,—On behalf of the fame of the above 
Society I have to inform you that the action of the joint 
committee in withdrawing the 48 hours’ demand made in 
the London district has been approved. 

‘*We assume that, inasmuch as the lock-out notices 
were consequent upon the serving of the eight hours’ 
demand, that such lock-out notices will now be with- 
drawn. 

‘* Yours truly, 
“‘GurorcE N, BARNES. 

“To Thomas Biggart, Esq., and James 

Robinson, Esq., Secretaries.” 

That is an unequivocal surrender of their original 
contention so far as the Amalgamated Society and 
the smaller unions which have joined for the pur- 
poses of the strike are concerned. 

On Wednesday a meeting of the Executive 
Council of the Employers’ Federation was held, 
when the letter of Mr. Barnes, and another, on 
similar terms, but without the allusion to the 
withdrawal of the lock-out notices, from Mr. David 
Brown, the secretary of the allied trade unions, 
were considered. After 24 hours’ sitting it was 
resolved to send the following letter to Mr. 
Brown, a copy also being sent to Mr. Barnes : 


‘Federation of Engineer and Shipbuilding Employers’ 
iation. 
**Central Office : 105, West George-street, 
“Glasgow, January 19, 1898. 
“* Forty-Eight Hours’ Demand. 
‘© Dar Srr,—Your letter of the 15th current has been 


88 | submitted to a meeting of the Executive Council of the 


Federation of the Engineering and Shipbuilding Em- 
ee held to-day. . They are pleased to note the with- 

rawal of the demand for a 48-hours’ week. In reply, we 
are instructed to say that, subject to hearing from the 
Allied Trade Unions confirming the acceptance of the 
conditions of perme a9 mutually adjusted at the re- 
cent Westminster Conference, and on the understanding 
that there will be a resumption of work simultaneously 
in all the workshops of the Federated Employers, the 
employers are prepared to re-open their works to members 
of the Alli nions on Monday morning, the 24th 
current, at the usual starting hour. 

‘In the first instance, the employers can only re-start 
a portion of the men, but whenever they are in a position 
to do so the remaining vacancies will be filled up as 





rapidly as possible. In order to enable us to make the 
necessary arrangements, it is necessary for us to hear 
from you not later than noon on Friday, 21st current, at 
the Hétel Métropole, Northumberland-avenue. 
““We are, yours truly, 
‘* THOS. Biacanr, 
‘* JAMES ROBINSON. 

‘*To Mr. David Brown, Secretary of the Joint Committee 
of the Allied Trades, the Lord Nelson, Blackfriars.” 
Whether the terms proposed in this letter will 

be accepted officially is not settled at the time of 

writing, but in any case it is not at all probable 
that operations will be resumed on Monday. The 
stipulation that there should be a resumption of 
work simultaneously in all the shops of the fede- 
rated employers would alone create a difficulty. 
The executive are quite right in insisting on 
these terms, as the chief aim of the Federation is to 
foil the practice of the trade unions, which has 
been tobring the whole strength of their organisation 
to bear on detached firms or districts. This policy, 
we need hardly remind our readers, was the origin 
of the present war, the three London firms being 
‘*struck” as a preliminary measure. The proceed- 
ings at Sheffield, however, to which we refer later 
on, indicate how difficult it will be for the union 
leaders to control the forces they have so recklessly 
set in motion. They may have a claim on public 
sympathy on the ground that they have every desire 
to bring about peace, but are unable to do so ; but 
as they havesown they must reap. At any rate, the 
employers will have gained one point, supposing 
the Sheffield men carry out their threat and refuse 
to return to work. If the central executive order 
them to do so and they disobey, it will show how 
small a hold the Union has upon its members, and 

the Federation will know that it is dealing with a 

comparatively powerless and irresponsible body. 

That, of course, supposes that the executive 

exclude the Sheffield men from the Union ; naturally 

if they do not do so, the lock-out remains in force 
against all members of the associated trades. 
Taking these facts into consideration, together 
with the threatened break-off on the Clyde, referred 
to later, it looks very much as if the Amalgamated 

Society of Engineers was in a bad state, and will 

require very drastic reform and reconstruction, even 

if it does not break up altogether, a new society 

being formed on its ruins. That, however, is a 

matter between Mr. Sellicks, Mr. Barnes, and the 

members of the Union. Clever, in some respects, 
as has been the strategy of the leaders, they have 
committed one unpardonable piece of bad general- 
ship : they have not provided for an orderly retreat. 

But even if the fight in the open is over, much re- 
mains for the Employers’ Federation to do in connec- 
tion with the present dispute. In regard to the more 
distant future, its work will never be done so long 
as our present industrial system survives. A leading 
organ of the so-called labour party, under the guise 
of warning, and with the usual expressions of 
regret, prophecies guerilla warfare. ‘‘If piece- 
work is to be generally introduced,” it says, ‘‘the 

a hae of a guerilla warfare are still more serious. 
e masters will try to get the work under the 

piecework system for the old pay, or for tempo- 

rarily higher pay, tending by a natural process to 
revert to the old pay.” The latter assumption is 
perfectly gratuitous. Nothing that has been 
said or done by the Employers’ Federation 
warrants the statement that the masters will try to 
reduce wages through a piece-work system; in- 
deed, the facts point to quite an opposite conclu- 
sion. It has Sain said over and over again— 
although, perhaps, not officially, for the Federation 
executive has been commendably reticent in ad- 
vancing general propositions that could not be 
substantiated—that engineering employers in this 
country are not only prepared to pay higher wages 
for more efficient work, but that they would hail 
with gladness such a prospect. If, however, as the 
organ quoted says, the men ‘‘dribble back to the 
shops, the labour war would go on all the same ; it 
would simply be transferred from the outside to 
the inside of the workshop ;’ employers must take 
steps to meet this insidious form of attack. We 
take it for granted that the workmen who have 
helped them during the dispute, in the face of con- 
siderable danger, will be loyally supported, and 
that they will not be cast adrift when the more 
pressing need for their services is past. Such 
conduct would be most dishonourable, but we fear 
it must be said that it is not without precedent. 

It is sincerely to be hoped that the Federation 

will bring all the forces at its command into 

play to prevent such a step being taken, should 
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there be any firms unscrupulous enough to follow 
a course of this nature. It is, however, not by 
direct dismissal that the non-unionist workmen are 
in most danger of being driven out of the shops. It 
has too often happened that on the conclusion of a 
strike the old men have come back and simply 
made the position of the free workmen unbearable 
by a course of bullying and persecution, in the 
execution of which certain sections of trade societies 
are past masters. It is a system upon which a large 
part of the strength of militant trade unionism has 
been founded. 

It is this ‘‘ guerilla warfare,” to borrow the 
phrase already quoted, which will require the 
greatest firmness and vigilance to combat. Once it 
gains head it is only by heroic remedies that it can 
be cured. With honest foremen, loyal to their em- 
ployers, the remedy is not, however, difficult to 
apply by any firm that has the backbone to under- 
take it. The virtual leaders, generally not the men 
who carry on active operations, are always well 
known, and if cases of bullying or intimidation be- 
come numerous, dismissal of one of these leaders is 
nearly sure to prove a remedy. Of course, under 
conditions that existed before the present dis- 
pute such a dismissal would have produced a 
strike; now, with the Federation in working 
order, it would only occasion the usual howl 
about the tyranny of capital and the vital 
principles of trade unionism. This the masters 
must bear with such philosophy as they can muster. 
The best safeguard, however, against shop tyranny 
is to take care that unionists are in the minority. 
This will be called ‘‘smashing the union,” but, so 
far as the Amalgamated Society of Engineers is 
concerned, it has been proved up to the hilt that 
the policy it has hitherto pursued is incompatible 
with work being carried on on a sound basis. We 
are not now referring to the published rules, but 
to the use which the organisation has actually been 
put to in controlling the manner of carrying on work. 

Perhaps the most difficult task for the employers 
will be to find out who are and who are not 
unionists. It is said the policy of the trade 
societies will be to allow considerable latitude to 
members in repudiating connection with their 
union ; not only in regard to simple denial, but in 
the matter of doing those things which are contrary 
to union laws. So long as men do not act in a 
manner detrimental to the carrying on of work, 
it matters nothing to what societies they belong. 
The policy of militant unionism will doubtless 
be to lie low for a time, until the results of 
defeat have been repaired, and then try to es- 
tablish once again the recent position in re- 
gard to controlling the management of the shops. 
It is against this insidious form of attack that 
employers have chiefly to guard. It should, 
however, have a good result, in making the 
masters pay more attention to the actual working 
of their shops. In this respect we think that a 
large number of firms have shown almost culpable 
negligence. ‘Too much of the carrying out of work 
has been left to foremen and draughtsmen. We do 
not, of course, advocate that the heads of firms 
should interfere directly with the execution of 
work, or come between the workmen and the fore- 
man. That is one of the most foolish things that 
can be done; but in some of the most successful 
engineering establishments we can call to mind 
those high in authority have taken an active 
interest in shop practice and the way in which 
work is carried out. This is especially true of the 
most admirably conducted engineering works of 
New England. In this country the executive is 
often too exclusively of the managing-director and 
commercial - traveller complexion. There is not 
enough engineering in it. In this respect, we 
think, workmen have had reason to complain ; 
and it has been this which has delivered them into 
the hands of militant unionism, with the lament- 
able results to employers and employed, of which 
we are now having so striking an example. 

The disorganisation in the ranks of the unionists 
appears to be complete, and we hear far more 
abuse of the Unions’ executive than of the Em- 
ployers’ Federation. It is said that a determined 
effort is to be made on the Clyde to form a Scotch 
union. The men of the Glasgow district are very 
sore with the Amalgamated Society of Engineers 
for some reason, which, however, is not very 
clearly expressed ; unless it may be that they were 
not consulted specially before the claim to the 
eight-hours day was withdrawn. Many important 


districts—Leeds especially—are restive, and there 





may possibly be, if not entirely separate societies 
formed at these centres, a greater degree of inde- 
pendence claimed, and therefore a weakening of 
the authority of the central executive. The Shef- 
field men are particularly warlike at present. Mr. 
Ferguson, the district organiser, called a meeting 
of the locked-out men on Monday last, and 
advised resistance to the last. ‘*The engi- 
neers,” he said, ‘‘ had not surrendered yet. They 
had fought the battle on behalf of the London 
men, and if they were going to continue the 
struggle now it was not a question for London ; 
it was a question for themselves. He had to say 
most distinctly to the employers that if the men 
had to return beaten and crushed there would only 
be discontent and unrest.” 

Another meeting has more lately been held in 
Sheffield, Mr. Black, chairman of the Lock-Out 
Committee, presiding. ‘‘ Stirring addresses” were 
delivered by Mr. F. Maddison, M.P., and local 
officials, and ultimately a resolution was unani- 
mously carried, condemning the action of the 
London Joint Committee in giving way. At this 
meeting a ‘‘large number” of non-society men 
are reported to have been present. The fact 
has probably not much significance, for the 
sympathetic reporter's ‘‘ large number” is a 
very indeterminate quantity. In any case there 
will be little difficulty in filling the majority of the 
positions in Sheffield works if picket threats and 
picket violence can be effectively dealt with. Pro- 
bably the Free Labour Association will see to this. 
A district meeting has also been held in Edin- 
burgh, when a resolution was passed pledging the 
men to remain out in a body until a satisfactory 
arrangement had been made between employers 
and employed. 

It is no more than might be expected at the present 
time, with Mr. Barnes and the old leaders discredited 
by defeat, that district organisers and others who 
have become more or less prominent should endea- 
vour to make capital out of the situation, and strive 
to rise by kicking someone else down. The time- 
honoured method of gaining the supportof the masses 
—in fact, the only one of which some persons seem 
to have knowledge—is that of urging violent methods 
and putting forward extravagant claims, oblivious 
to the fact that they are economically impossible, 
and would cause as much harm to the men as to 
the masters were they allowed. Thus we are likely 
to see several would-be leaders striving to stir up 
discontent ; but we think the large body of men 
are now too much alive to the seriousness of the 
situation to pay much attention to the self-seeking 
demagogue. No doubt there will be some disturb- 
ance among the more irresponsible of the younger 
men. The Sheffield branch, as already stated, ap- 
pears especially annoyed at the surrender on the 
hours question, and the men declare that if they 
give way in this matter they must ‘‘ receive con- 
cessions on the part of employers as compensation 
for what the men had undergone. 

If the end of this ferment in the labour ranks is 
the formation of new societies, the result will pro- 
bably not be regretted by either the masters or the 
men. For the legitimate functions of trade unions 
one enormous association is not best fitted, whilst 
for the humbler but more useful duties that should 
form the chief object of the society, a purely local 
institution is desirable. Such a division will, of 
course, be strenuously opposed by the old leaders, 
who have pinned their faith to a militant and 
aggressive policy; but one cannot avoid saying 
they have deserved what they reap. They have 
forced on a disastrous war, have fed the men on 
false hopes and expectations, which they must 
have known latterly could not be realised. They 
have depleted the funds of the Society, have 
put grievous burdens on those in work, have 
accepted contributions from abroad, the purport of 
which cannot be disguised, have caused untold 
sufferings and privation to numberless women and 
children ; and have done more in six months to 
send trade out of the country, by strengthening 
our foreign rivals, than perhaps 20 years of fair 
competition would have effected. It may seem 
ungenerous now to dwell on the shortcomings of a 
beaten and discredited party, but the present is 
no time for sentiment. Messrs. Burns, Barnes, 
Mann, Pickard, and others of the same way of 
thinking, may mean as well as the purest patriot 
that ever lived. They may be as disinterested 
as a Mussulman fanatic, or as anxious for the 
general good as the late King of Dahomey is 
now said to have been. Of that we have no 


knowledge, and the fact is of the smallest im- 


portance. What concerns every one who lives by 
work—from the humblest labourer to the largest 
employer—is that these men should be prevented 
from again bringing about so great a calamity in the 
future. There is no need to feel resentful against 
them, any more than against a man who has an 
infectious disease; but it would be as well if they 
could be prevented from spreading the evil. 

Although we speak of this labour dispute as a 
calamity, it is so absolutely only. Relatively it is 
the reverse ; matters being as they were, it is a 
good thing that the overweening sense of import- 
ance and imagined strength on the part of the union 
leaders should have led them to such steps as made 
employers feel they had their backs to the wall. 

Perhaps the greatest gain that remains from the 
dispute is that engineering employers have found 
the value of federation. It was thought by many 
when the dispute began that they would not hold 
together long enough to carry the fight to an end. 
As we pointed out before the strike commenced, the 
union leaders had a most powerful weapon to their 
hand in the picket, an instrument the employers 
were necessarily debarred from using. However, 
the Federation has stood the test of time,the pres- 
sure of contracts unfulfilled, and work going begging 
or abroad, in a manner that is most creditable to 
the good faith of members, and which shows how 
well the business has been organised. 

One of the most interesting features of the past 
week has been the application of Mr. Arnold Hills 
for the Thames Iron Works to be admitted to the 
Employers’ Federation. The application was re- 
ferred to the committee of the London District 
Association of Engineering and Shipbuilding Em- 
ployers, in whose district the works are situated. 
As Mr. Hills is not prepared to give up the 48-hours 
week, the Association had no choice but to reject the 
application. It is, perhaps, a fortunate thing at the 
present time that Mr. Hills’ application can be ruled 
out of court onso simple an issue, for the question of 
admitting members to the Federation whilst a dis- 
pute is in progress is one of extreme delicacy. It is 
obvious that if firms can be admitted to member- 
ship at any time, the unscrupulous will hold aloof 
until they see which way the issue is going. Mr. 
Hills, we believe, runs his business on philanthropic 
principles, which his great wealth enables him to 
do. Persons animated by less exalted notions 
might decide at the beginning of a dispute that 
they would agree to the men’s terms at first, and 
reap all the benefits of unlimited contracts at un- 
limited prices; and then, if the men appeared 
likely to be beaten, they could join the Federation, 
and thus participate in the rewards of a victory 
towards which they had contributed nothing. On 
the other hand, it would be often unwise for 
the Federation to repulse a new and powerful 
ally who might have been kept back at first by cir- 
cumstances of great moment, such as an important 
contract with a heavy penalty for delay. The 
justice of the case would be met bya heavy entrance 
fee proportionate to the profit made by the firm 
standing out. If the money were distributed 
between the firms who had borne the greatest 
burden of the fight it would further meet the ends 
of justice, but the principle would be difficult and 
perhaps dangerous to put in practice. 





THE PURIFICATION OF SEWAGE. 

SEWAGE purification, after being the despair of 
municipalities for years, has now entered into a 
new stage ; thanks, principally, to the exertions of 
the Massachusetts Board of Health, of Mr. Scott- 
Moncrieff, and of Mr. Donald Cameron, of Exeter. 
We hear of large-scale experiments being made in 
many places—at Barking, at Sutton, at Wolver- 
hampton, at Salford, at Exeter, at Yeovil, and else- 
where, and in all cases with most promising re- 
sults. There is the prospect that the sewage farm 
will be rendered unnecessary ; or, at any rate, will 
be greatly reduced in size, while sludge — the 
bete noir of all precipitation works—will cease to 
to exist. This will be the result of allowing Nature 
a fair chance to do her own work, and of ceasing to 
interfere with her operations. It is remarkable how 
close we have often been to this result in the past. 
The cesspool performed a beneficent function for 
which it never received credit, and when it had an 
overflow into loose gravel it came very near to what 
is now the ideal arrangement for treating sewage. 





Very near, but not near ae to render it a safe 
means to employ in the neighbourhood of dwelling- 
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houses. Even the tortuous sewers of the olden 
times were not without their advantages, for in 
them much of the solids underwent a liquifying 
change, and entered into solution, ready to be 
oxidised or nitrified in the soil, or in a river. 
For years we have been on the verge of finding 
the correct means of dealing with sewage, and 
have been hindered, rather than aided, by the 
theories of chemists. 

We have already given an account* of the septic 
tank system at Exeter, but the subject has recently 
entered on another stage. The city authorities have 
decided to extend it to deal with the whole of the 
sewage, evidently convinced that it would provide 
them with a satisfactory effluent. However, as 
the Local Government Board has hitherto always re- 
quired that land filtration shall follow any other pro- 
cess that may be adopted, their scheme embraced 
a small sewage farm in addition. Whether it will be 
used under ordinary conditions depends on the de- 
cision of the Board, which has yet to be given. At 
an inquiry held last November it was explained that 
there would be three grit chambers, 15 ft. square, to 
catch detritus and other heavy matter. From these 
the sewage would flow into six septic tanks, with a 
total capacity of 262,422 cubic feet, and then into 
eight filters having a total area of 2} acres and a 
depth of 4ft. At present the population to be 
served is 37,000, but the works will provide for 
47,000, with a flow of 1,064,610 gallons per day. 
With the present population the sewage would 
remain in the tanks for 45 hours in dry weather, 
but a quarter of an inch rainfall would reduce 
the period to seven hours, diluting the sewage pro- 
portionately. Half an inch of rain would exceed 
the capacity of the sewers, and part would escape 
at the storm overflows direct to the river. {This 
will be an enterprise of considerable magnitude, 
and its working will be eagerly watched by all the 
sanitarians in the world. 

Much scientific evidence was brought forward at 
the inquiry to show that there was reason to be- 
lieve that the system would work well. Dr. Sims 
Woodhead stated that he had found by analysis 
that the changes which take place in the septic tank 
are associated with the process of decomposition, 
but not with putrefaction. This is a most satisfac- 
tory assurance; for the idea of immense tanks filled 
with putrefying sewage, giving off foul stinking 
gases, is not one that would commend itself to re- 
sidents in the neighbourhood. The presence of the 
average sewage farm always militates against a 
district, but it is a trifling matter compared with 
this. Dr. Rideal discussed the matter recently 
before the Society of Arts, and showed that 
organic matter can be broken up without the 
evolution of offensive gases. Taking a specific 
example—albumen—containing carbon, hydrogen, 
nitrogen and oxygen, in the ratio represented by 
the empirical formula C, H,, N, 0, an anaerobic 
change, due to hydrolysis, could be expressed thus : 
4 C, Hy N, O, + 14 H,O =4N, +19 CH, + 
13 CO, + 2 H,. Such an ideal change, he said, 
would result in the production of all the gases 
which are commonly met with ir these decom- 
positions, and leave no soluble organic matter 
for oxidation. The species of bacteria determine 
whether the sewage matter shall be completely 
burnt to CO,, H, O, and N, or shall be partially 
decomposed to equally harmless compounds like 
NH, and CH,. For example, Streptococcus longus 
liquefies fibrine to ammonia, methylamine and tri- 
methylamine, and leaves in solution tyrosine, leu- 
cine, fatty acids, succinic acid, collidine, and pep- 
tones. Elastin, with anaerobic organisms, evolves 
carbonic acid, hydrogen, methane, and nitrogen, 
while the sulphur remains in solution as mercap- 
tan, and is not evolved as sulphuretted hydrogen. 
The gases found in the septic tank at Exeter are, 
according to Dr. Rideal : 

Per Cent. By Volume. 
0.3 0.6 


CO, ' 
CH, 20.3 24.4 
H... 18.2 36.4 
Ne 61.2 38.6 

100.0 100.0 


_ No sulphretted hydrogen has been found, and it 
is evident that the process which goes on in the 
tank is not that generally known as putrefaction. 

t takes place in the dark and in the absence of air, 
but it is not really offensive. Dr. Dupré stated 
that in the septic tank the raw sewage underwent 
a kind of fermentation, which resulted in the break- 








* See ENGINEERING, vol. Ixii., page 256, 





ing up of the more complex organic matters in 
solution into simpler compounds, among which 
ammonia was prominent, while the greater part of 
the organic matter held in suspension in the raw 
sewage was made soluble. There was, at the same 
time, a not inconsiderable evolution of marsh gas, 
hydrogen, and carbonic acid, resulting in an appreci- 
able reduction in the amount of carbon in the 
sewage. The degree of purification effected in the 
tank and filters, as measured by the oxygen ab- 
sorbed, was equal to that effected by a well-managed 
sewage farm, situated on soil well suited to the 
purpose, and was superior to that of effluents from 
many sewage farms as ordinarily managed, situated 
onless suitablesoil. Amonth later Mr. George Thudi- 
chum said that at Exeter the filtrates were constantly 
and consistently much better than those from sewage 
farms. Their average was better than the average 
from sewage farms ; the best results were for above 
the best from sewage farms, and the worst were 
nothing like so bad as the worst from a sewage 
farm. This is a very satisfactory testimony, as it is 
well known that the sewage farm under the best 
conditions gives satisfactory results. The trouble 
is that these conditions are so seldom attained. 
Often the soil is entirely unfitted for the purpose, 
and there is always the chance that it may be 
saturated with rain, or mismanaged by those in 
charge. The merit of a filter is that it is under 
control, and that with common attention it will 
give as good results at one time as another. 

The chief interest of the public in regard to 
bacteria concerns itself with the pathogenic variety. 
Practically all sewage finds its way ultimately into 
rivers, and often these rivers form the water sup- 
plies of communities further along their courses. 
This is not the case at Exeter, but nevertheless the 
Corporation instructed Dr. Pickard to investigate 
the effect of the tank and filter on the typhoid 
bacillus. He introduced them in large numbers, 
and he found that there was a great destruction of 
them in the septic tank, the amount varying with 
the time occupied by the sewage in passing through. 
In dry summer weather, with a stay in the tank of 
40 hours, more than 96 per cent. were destroyed, 
while in wet wintry weather, with a stay of 24 hours, 
about 70 per cent. were destroyed. Further, the 
germs which escaped destruction were greatly 
lowered in vitality. Sewage is not a favourable 
medium for the cultivation of typhoid bacilli ; it is 
impossible to obtain an increase of them in it, 
many die off, and the rest are greatly enfeebled. 
It is in pure well water and in milk that these 
germs find their best habitat. 

The Exeter system was first tried in 1895, but 
since that date other experimenters have been at 
work on somewhat different lines. In 1896, at 
Sutton, Mr. Dibdin constructed an open tank filled 
with coarse burned ballast, which failed to pass 
through a }-in. mesh. The crude sewage, partially 
screened, was turned in, ‘‘ the idea being, first, to 
insure the coarse suspended matters getting into 
the whole body of the filter instead of forming a 
layer on the top ; and, secondly, to also insure the 
body of the filter being thoroughly aérated, when the 
water was drawn off, it being impossible for such a 
coarse bed to become water-logged.” From this 
coarse filter the effluent goes to fine coke breeze 
filters, such as are used at Barking and Exeter. 
As Dr. Rideal pointed out in this paper, this coarse 
filter is opposite in design to the Cameron and 
Scott-Moncrieff systems. Oxygen is intermittently 
supplied, and therefore the conditions are inimical 
to anaerobic action. At the same time, much of the 
air must be expelled from the large spaces when 
the liquid enters, and deposits its solid particles on 
the ballast, which is not highly porous like coke, 
and it is possible that a good many anaerobic 
organisms manage to survive and to do their work 
in the dark. ossibly considerable action takes 
place in the sewers and in the chamber where the 
partial screening takes place ; for it is evident that 
the solids must be a great deal broken up before 
they will find their way between the screened 
ballast. 

Last year a modification of the Sutton process 
was brought out under the name of the Ducat 
system. In this the walls of the tank are made of 
perforated tiles or drain pipes, so that air can be 
blown into the body of the filter. The material 
is coarse at the top and fine at the bottom. It is, 
in fact, the two Sutton filters in one. There is, 
however, less opportunity for anaerobic change to 
take place. We are still much in the dark as to 
the precise operations which occur. It is cer- 





tain that in the septic tank great alterations of 
the organic matter take place in the absence of 
oxygen ; but, on the other hand, if crude sewage 
be put in a bottle with 30 to 35 times its bulk of 
tap-water, it will become perfectly purified by 
means of the oxygen in the water without under- 
going putrefaction, or anything like it. 

The change which takes place in a filter freely 
supplied with air results in the formation of nitrates 
and nitrites, and it is found that an effluent 
containing these, although it also contains much 
organic matter, is not liable to putrefaction. Dr. 
Rideal explains this by saying that after partial 
nitrification in a filter another class of bacteria, 
which absolutely require a certain amount of 
organic carbon as food, convert the latter sub- 
stance in the filtrate into carbonic acid and harm- 
less gases, such as N and N,O, the oxygen required 
being taken from the air or from that dissolved in 
the water. In certain effluents the available oxygen, 
as nitrates and nitrites, is sufficient to deal with the 
organic matter, even without help of the oxygen 
dissolved in river water. On the other hand, Mr. 
Thudichum looks upon the presence of nitrates de- 
rived from the original organic matter, not as indicat- 
ing the amount of oxygen available for the rest of 
the organic matter, but as indicating that the whole 
organic matter present has undergone such a 
change that putrefaction, in ordinary circumstances, 
cannot occur, because the stage in which it can so 
occur has passed. Nitrates, he says, are the evidence 
of the effluent being a good one, provided they are 
formed in it; added nitrates are powerless to 
prevent putrefaction. Our readers will remember 
that this is contradictory to the results of the 
researches of Mr. W. E. Adeney. He found that 
micro-organisms have the power of reducing certain 
chemical compounds containing oxygen, and utilising 
the oxygen thus obtained for their life processes. 
He showed that the organisms will not effect the 
reduction as long as they could obtain a sufficient 
supply of dissolved oxygen from the liquid itself. 

Chemists differ greatly on this sewage question, 
but nevertheless wonderful progress is being made. 
It is quite possible that Nature has more than one 
process by which the refuse of our towns can be 
properly dealt with, and that the apparent differ- 
ences in theory result from our not discriminating 
between the different methods. Both aerobic 
and anaerobic changes in sewage sometimes 
result in ultimate purification without passage 
through putrefaction, but there is a great 
deal to be done before we know the exact 
conditions by which the end is to be attained 
with absolute certainty in all cases. Still, we are 
on the way, and every month sees progress made in 
the right direction. Manufacturing wastes still 
bar the way in some countries, and at present the 
chance of dealing with them _bacteriologically 
seems small, Nevertheless, as we showed in a 
recent article (see page 613 of vol. lxiii.), many of 
them are amenable to treatment, and there is 
ample ground for the hope that eventually all of 
them will be dealt with. Of course, it will cost 
money, but it is worth spending a good deal to 
clean our rivers, and convert them into sources of 
health and pleasure, instead of making them open 
sewers. At present the eyes of sanitarians are 
fixed on Exeter, and if the present experiment 
succeeds many a town council will have an immense 
burden taken off it ; while river authorities will be 
emboldened to put their powers in force with far 
more vigour than they could do when the problem 
of sewage purification was almost insoluble in 
crowded districts. 








TRIALS OF H.M.S. “ DIADEM.” 

Tue steam trials of H.M.S. Diadem, now taking 
place in the English Channel, are specially in- 
teresting, not only because she is the first of a class 
of which eight are now under construction, but also 
in view of the fact that here, for the first time 
afloat, the new arrangement of the Belleville water- 
tube boiler, with economiser in the uptake, is 
being tried. It is probable, too, that the trials 
will be extended beyond the usual contract require- 
ments, so as to determine the full capabilities of 
the boilers, not only for guidance in the future, 
but also to ascertain that the results attainable 
according to the design, satisfactory as they are, 
still provide a large margin for contingencies, a 
most rr desideratum with a naval ship. 
Thus 30 boilers have been provided to give 16,500 
indicated horse-power, without any pressing, and 
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with a marked saving in weight as compared with 
the old cylindrical type, but it is intended to 
ascertain the effect of a modified measure of 
forced draught on a trial with only 24 out of the 
30 boilers in use. The aim, of course, is to realise 
the full power with four-fifths of the boiler weight. 
Again, it is intended to have a trial at cruising 
speed, developing about 12,500 indicated horse- 
power with the 24 boilers, and at the same time to 
ascertain the coal consumption. These trials we 
hope to deal with in due course, and need not, 
therefore, enter upon mere speculation now, 80 
that we shall turn at once to the first trial, which 
concluded last Wednesday evening. 

Although we have published detailed descrip- 
tions, it will be well here to mention some of the 
salient features of the ship and her machinery. 
She resembles the Powerful and Terrible in all 
respects, although costing less—570,0001. or so, 
instead of 725,0001. She is smaller, being 435 ft. 
long and 69 ft. beam, as compared with 500 ft. 
long and 71 ft. beam, and one aim being to 
enable her to pass through the Suez Canal, she is 
of 25 ft. 3 in. draught and 11,000 tons displace- 
ment, against 27 ft. draught and 14,200 tons. Her 
protection and armament does not differ materially 
from the bigger ships, consisting of coal along 
either side, and an armour deck of 4 in. in thick- 
ness. Instead of having one 9.2-in. 22-ton breech- 
loader, mounted at bow and stern to fire in line 
with the keel, there are in the same positions a 
pair of 6-in. quick-firers, with shields, and what 
little they lack in effective penetration at close 
range they make up for in rapidity of fire. In 
addition, there are four other weapons of the same 
calibre firing ahead and four astern, with four on 
the broadside, all in armoured casemates, besides a 
splendid installation of smaller guns. But the 
part of most interest for the moment is the ma- 
chinery. 

The engines have four cylinders—working with 
three stages of expansion and the ratio of the 
volume of the high to low-pressure is 1 to 7.1— 
approximate to the practice in the merchant ser- 
vice, notwithstanding that the vessels of the latter 
work always at full power, while naval engines 
work oftenest at low power, but must have high 
power for emergency, so that an economical mean 
must be struck. The designed steam pressure 
at the boilers is 300 1b., at the engines 
250 lb., and the high-pressure cylinder is 34 in. in 
diameter, the intermediate 55} in., and the two 
low-pressure each 64 in., the stroke being 48 in. 
The high-pressure and intermediate cylinders are 
placed as close together as is possible, although 
they are separate castings, the piston valves for each 
being at the forward and after ends respectively, and 
similarly, the two low pressures are close together, 
without any valve separating them. Double-ported 
slide valves are used in the latter cases. This 
arrangement of the cylinders, of course, reduces the 
tendency to vibration. The piston valves are 
balanced in themselves to take up the weight of 
the parts, and ordinary relief rings are used on 
the flat slide valves. The framing differs from the 
Powerful and Terrible in that the front supports 
are forged-steel columns, with cast-iron A columns 
at the back, the sole-plate being cast steel. The 
cranks are opposite in the case of the forward pair 
and also in the case of the after pair, and each pair is 
placed at right angles to the other. The crank and 
thrust shafts are 17} in. in diameter, with a 9-in. 
hole, as is also that part of the propeller shaft which 
is outboard, while the line shaft is 16} in. in dia- 
meter, with a 9-in. hole. The propeller has three 
blades, the diameter being 19 ft. 6 in., with a pitch 
of 22 ft. 10} in. in the case of the starboard and 
of 22 ft. 114 in. in the case of the port screw. 
The blade area in each instance is 58 square feet. 
The thrust-block area is 2000 square inches. 
The engine-room is we:] arranged, with a fine 
roomy starting platform, due in some measure 
to Weir’s feed pumps and the Belleville steam 
separator being relegated to the stokeholds, while 
the thrust-blocks are within the engine-room. The 
condenser is at the back but separate from the 
engine, the cooling surface being 17,500 square 
feet for both engines, The air pump anda small 
bilge pump are worked from the main engines. 
There is a discharge into the hot well, from which 
the water is pumped through filters into a feed tank, 
whence Weir’s pumps deal with it. These latter 
work against a pressure of 600 lb., and arrange- 
ments are made for relieving any excess of pres- 
sure. 





The economiser type of Belleville boiler has 
already been described in ENGINEERING, but it may 
be said that the system involves the dividing of the 
heating surface between the usual generator with 
4}-in. tubes, and an economiser with 2}-in. tubes, 
the latter placed above the former, but sufficiently 
removed as to leave a space to constitute a combus- 
tion chamber, into which, as well as into the main 
furnace, air is injected through a series of nozzles, 
so that in this chamber unconsumed gases are 
supplied with the air necessary for their effectual 
combustion. The efficiency of the system will 
be more effectually tested when the boilers are 
‘* pressed ;” but it may be said here that tests made 
by Admiralty officials with boilers on land showed 
that when burning 24 lb. of coal per square foot of 
grate, the feed water in passing through the econo- 
miser was raised in temperature from 68 deg. to 
215 deg., and when burning 37 Ib. of coal, from 
68 deg. to 230 deg., the decrease of temperature in 
the gases being from, respectively, 1112 deg. to 
518 deg., and from 1560 deg. to 750 deg. Certainly 
at the first trial this week the uptakes and boiler 
casings were kept cool, while there was an absence 
of smoke and especially of ashes from the funnel. 
The 30 boilers, all single-ended, have a grate area 
of 1460 square feet and a heating surface of 40,550 
square feet, of which 29,600 square feet are in the 
generators and 10,950 square feet in the econo- 
misers. Originally, when the boilers were without 
economisers, the heating surface for the same grate 
area was to have been 45,915 square feet. 

The first trial this week was at one-fifth the full 
power, or 3300 indicated horse-power—a somewhat 
arduous condition, so far as economy is concerned, 
so that it would be well for our readers to suspend 
all judgment on the result until the test to be 
made on Friday and Saturday at 12,500 indicated 
horse-power is made. The mean consumption 
was 2.18 lb. per indicated horse-power per hour, 
including coal for all auxiliary purposes, which may 
seem high to the engineer accustomed to run his 
engine at nearly full power, which is also a power 
intended by the designer as the most economical. 
But, as has been pointed out incidentally, the 
economical power in the naval service is probably 
only half of the maximum ; so that when the engines 
are run at full speed with very high steam pres- 
sures all the power cannot be utilised before the 
steam passes to the condenser, and, similarly, at 
very low powers the obverse holds good, much loss 
being due to radiation. This was probably the 
case with the Diadem ; in the case of the Powerful, 
with a less coal consumption it is just possible that 
the loss was not so great, owing to the power 
arranged for in the low-pressure cylinders being 
much less. That it is not altogether due to 
the boilers is shown by the fact that the cruiser 
Venus, the only ship with cylindrical boilers tried 
at one-fifth of her full power, then required 2.9 lb. 
of coal per horse-power hour. 

Again, there were several engines running and 
using almost as much steam as if the main engines 
were developing full power. The steering engine, 
on the high-pressure system, with neither lap 
nor lead on the valve slides, owing to the neces- 
sity for quick action in manoeuvring, uses a large 
amount of steam. A 600-ampere electric engine 
was running throughout the trial with sanitary 
and bilge pumps, and other auxiliaries in use fre- 
quently, so that a large amount of the coal was 
used in running these, and the loss in their case is 
the greater, since most of them have only one 
stage of expansion—a few of them two only. This 
question is engaging the attention of engineers 
using high initial pressures, and in future the 
practice will be more largely adopted of utilising 
the steam for auxiliaries in feed-heaters, instead of 

ing the steam, with much of its power still 
atent, into the auxiliary condenser. Insome cases 
in the merchant service it is passed into the re- 
ceiver of the low-pressure cylinders, but the neces- 
sity for smart manceuvring in action requires that 
in the Navy the steam service of the main engines 
should not be interfered with in any such way ; 
thus the simpler system of feed-heaters is preferred 
in the Navy. 

As to the results of the 30 hours’ 3300 indicated 
horse-power coal-consumption trial, we give the 
means in the Table in the next column. 

The boilers worked admirably ; the only point 
worth mentioning is that one or two of the fusible 
plugs blew out, but it only served to show the 
comparative safety of the boiler, for no trouble 
resulted. The plugs, which are of lead, are in 





the boxes into which the tubes of the elements 
are screwed and are to obviate too high a tem- 
perature in the event of the feed apparatus failing. 
The engines worked splendidly, and although no 
systematic attempt had been made at balancing, 
the arrangement we have described reduced vibra- 
tion on the trial to the irreducible minimum. The 
weather was most favourable, and early on Friday 
morning four runs were made over the measured 
mile at Stokes Bay. The wind was of force 4, and 


Report of 30 Hours’ Coal Consumption Steam Trial of 
H.M.S. ‘“* Diadem,” in the English Channel. 


Forward. Aft. 
Draught of water .. 24 ft. 6 in. 26 ft. 6 in. 
Steam in boilers oe 265 
Starboard. Port. 
Vacuum ee as “a 27.6 in. 26.6 in. 
Revolutions per minute on 67.2 67.2 
so aa 30.51 Ib. 35.89 Ib. 
i 14 8.72 
Mean pressure} Forward low 7.36 3 
Aftlow.. 7.60 ,, 8.14,, 
High _ 437 482 
Indicated ) Intermediate 478 344 
horse-power ) Forward low 386 363 
Aft low o 398 427 
Total indicated horse-power 1699 1616 
Collective indicated horse- 
power .. 2 3315 


was with the ship in the first and third run ; but 
then a $-knot tide was running against the ship. 
As the cruiser had left on the previous day with a 
mean draught of 25 ft. 6 in., having on board 1780 
tons of coal, with sufficient water to exceed the de- 
signed displacement, she was at the time of these 
measured mile runs, if anything, over her designed 
draught and displacement. 




















- First | Second | Third | Fourth 

ail Run. | Run. Run. Run. 

Mean vacuum in. 27 27 | 274 7 
» revolutions .. 67 69.9 66.1 67.8 
Port engine, I.H.-P... 1658 | 1701 1567 | 1617 

Starboard engine, 

1.H.-P. sd nye 1627, |= s:1749 1534 1527 
Total .. ..| 3285 | 3450 | 3101 3144 
Speed .. .. knots) 13.168 | 12.00 13.667 11.92 





The mean of mean speeds was 12.74 knots. 


On board the vessel during the trial were the 
following officials: Sir A. John Durston, K.C.B., 
Engineer-in-Chief of the Navy ; Mr. H. J. Oram, 
chief inspector of machinery, Melrose; Mr. EK. R. 
Vine, Portsmouth Dockyard: Mr. H. J. Bakewell 
and Mr. E. Gaudin ; Staff Engineer Rashbrooke, 
engineer of the Diadem. Mr. Alex. Gracie, engi- 
neering manager, represented the Fairfield Com- 

any, who built and engined the ship ; and Mr. A. 
harer was also present from the Fairfield Works. 

The second trial at three-fourths full power will 
commence to-day (Friday), and this and the others 
we hope to describe next week. 








NEW SOUTH WALES RAILWAYS. 

AN interesting feature in the year’s history of 
the New South Wales Railways, as recorded in the 
annual report of the Commissioners, is the opening 
of several piofieer lines, which, while serving the 
same function as the light railways in this country, 
differ in the important respect that they are of the 
same gauge as the main lines, and therefore obviate 
the necessity which will be experienced here of 
breaking bulk. We have no intention of entering 
upon the question of the relative value of the 
systems—the conditions differ so much. Nearly 
200 miles of light railways have been authorised in 
England, and over 100 miles in Scotland, within 
the first year of the Light Railways Act, 
while schemes for about 120 miles have not 
yet been adjudicated upon, and that is sufficient 
proof that the Act has been welcomed. In New 
South Wales, where the pioneer lines are in most 
cases the extension from existing terminals into 
great agricultural areas, the advantages of not re- 
quiring to break bulk is enormous. The late Mr. 
Eddy advocated the change for many years, and it 
was appropriate that before he died he should see 
the realisation of the advantages he contended 
for. Three such lines, totalling 108 miles, were 
opened, and four others of 95 miles are almost 
completed. The average cost of those already in 
use is 20191. per mile, whereas the cheapest line 
hitherto laid in the colony cost 37101. The dif- 
ference in the interest charge per mile — some 
601.—will bring those lines within the profitable 
base at a much earlier period. Indeed, extensions 
on those conditions would be of great advantage. 

That little has been done in such respect will be 
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appreciated from the fact that in seven years the 
mileage has only increased from 2171 to 26394 
miles ; but the work of consolidation during that 
period has paved the way for a decided forward move- 
ment soon. Then the return was only 2/.17s. per 
1001. of capital involved, upon which a much higher 
rate of interest was payable ; now it is 3l. 15s. 11d., 
and the railways are quite self-supporting. There 
are still 1257 miles of railway—different lines pro- 
moted wisely or otherwise in the interests of trade 
development—which do not pay, the loss being 
369,414/. On these lines the charge for interest 
on capital is at the rate of 41001. per mile. Had 


these, or several of them, been constructed on the | 


same principle as the pioneer lines now opened, 
some, at least, would probably by this time have 
been on a paying basis. But such failures of the 
past have been admirably analysed by the late Mr. 
Eddy, and the gain rests with the colony, and is cumu- 
lative. We have indicated the enhanced return 
on capital. This has been earned in the most com- 
mendable way—by reducing the grades, improving 
the road, increasing the haul per locomotive mile, 
and cheapening rates of transport. The report 
before us carries conviction of the efficiency of such 
methods. Although most of the cost of the works 
involved has come out of revenue, the cost per mile 
open for traffic, including workshops and rolling 
stock, &c., is equal to.14,157/., against 13,114]. nine 
years ago; but there is now an average profit of 
5491. per mile open, against 3741. in 1888. Most of 
this has been earned by reduced expenditure—from 
7491. to 6221. per mile, the gross receipts remain- 
ing about the same per mile, although the amount 
of traftic dealt with has been much greater. 

This question of rates is of equal importance with 
the return to capital, for the development of a 
country is dependent on cheap transport. During 
the period dealt with in the report there have been 
several reductions in rates, the saving to the wool 
industry alone being estimated at 18,5001. per 
annum. Again, owing to the disastrous drought, it 
was wisely determined to reduce rates by 50 per 
cent., to enable flocks to be moved to districts 
where food and water were obtainable; and a 
reduction of 25 per cent. was made for stock 
going to the ‘‘ boiling-down establishments.” Live 
stock rates thus work out to an average of 
1.7ld. per ton-mile, against 2.75d. 10 years ago, 
while wool rates have been reduced permanently to 
an average of 2.35d. per ton-mile; and when it is 
remembered that the average haul for both those 
descriptions of traffic is 270 miles, the advantage 
of such reduction will be better appreciated. Coal 
constitutes almost two-thirds of the mineral traffic, 
although the average haul is only 17 miles per ton, 
and the rate 0.63d. per ton-mile. Hay, straw, and 
chaff is carried for 0.4d. per ton-mile, and the 
average haul is 182 miles; while grain, flour, &c., 
are taken at an average of 0.58d., the miles per 
ton being 141. 

Passenger rates have also been greatly reduced ; 
it is estimated that the total gain to passengers will 
be 10,000/. per annum. In indicating the addition 
to the net profit of the year, it is necessary to take 
account of these items saved on goods and passenger 
traftic. The net increase in profit is 145,000I., the 
total being 1,413,5241., or exactly double what it was 
in 1888, when the mileage worked was 2044 against 
2575} now. The chief gain is in the reduction of 
expenses, for whereas in 1888, 66.69 per cent. of 
revenue was required to meet charges, now 53.11 
per cent. suffices. This, too, is notwithstanding 
that six engines, one of 86,331 1b. and seven of 
82,587 lb. tractive power, have been charged to 
working expenses, with 24 new bogie cars and 90 
new goods wagons. The total cost of new rolling 
stock charged to working expenses has been 68,4761. 
against 31,3551. in the previous year. This makes 
25 per cent. of the working expenses, and it takes 
no cognisance of repairs, 36,829]. having been so 
expended, 218 engines alone being overhauled. One 
of the chief sources of economy has been in reduc- 
ing gradients and increasing the paying load. The 
locomotive expenses per train-mile were 21d., 
much less than formerly. The load taken by goods 
locomotive is, on the Western line for instance, 
495 against 180 tons eight years ago ; and the load 
per passenger locomotive 240 against 100 tons. 
These figures do not include the weight of the loco- 
motives. The results per train-mile, which are 
given above, are most suggestive. 

he gross revenue shows an increase of 194,3251., 
and the expenses of 49,3301., so that there was a 
gain, as already stated, of 144,995. on the net 





revenue. The payments by first-class passengers 
show a decrease of 23271., but the second-class and 
miscellaneous traffic more than make up for this, 
the receipts from coaching traffic being 54,774. 
higher. ile continuing to make the financial 
condition better, the Commissioners pursue with 
energy the policy of placing the system on 
a safe and satisfactory basis, so far as the 
ermanent way and rolling stock are concerned. 
he interlocking of points and signals has 
Statement of Revenue and Earnings. 











-- | 1897. 1896. 1888. 

| 8. a. s. d. s. d. 

Earnings oe] 7 5 7 3} 6 10} 

Expenses... ae 8 11} 4 0} 4 7 

Net profits |. ae i 3 3h 2 3h 
been steadily proceeded with. Westinghouse 


quick-acting freight brakes have been fitted to 1576 
vehicles within the year, making 7799 in all. A 
law has been passed limiting the liability on account 
of accidents to a maximum of 20001. The Wagga 
Wagga Viaduct of timber has been renewed in steel. 
New corridor trains have been installed ; 67 miles 
of line have been relaid ; the crooked has been 
made straight, and the rough places plain—so that 
the colony can now look forward to a development 
of their railway system as a great factor in the in- 
crease of their exports. 








ELECTROLYTIC ZINC. 

THE success of the electrolytic copper refining 
industry naturally led electricians and chemists to 
turn their attention to the application of similar 
methods to the extraction or refining of other 
metals. In the case of zinc, their success has been 
less decisive than in the case of copper. This is 
partly due to the much lower value of the metal 
itself, and partly to the absence of any great de- 
mand for pure zinc. On this account electrolytic 
zine processes are only being used for exceptional 
purposes ; and zinc is still extracted from its ordi- 
nary ores, and refined, by the usual distillation 
process. Electrolytic methods are being applied 
for extracting zinc from refractory ores, and for 
galvanising. In the former case the character of 
the deposit of zinc is of entirely secondary import- 
ance ; in the latter the character of the deposit is 
more important than economical working. With 
regard to the former industry, there are three pro- 
cesses at work upon an industrial scale of opera- 
tions; while one or two others are in the experi- 
mental stage of their existence. The more impor- 
tant processes are those designed for treatment of 
the Broken Hill ore of New South Wales. This 
ore contains 30 per cent. each of lead and zinc as 
sulphides, with 25 oz. to 30 oz. silver per ton of 
ore. The recovery of all three metals from the 
ore by ordinary metallurgical methods of treat- 
ment is impossible. The Ashcroft process was 
experimentally worked out at Grays, in Essex, 
and a large plant has been in operation at 
Newcastle, N.S.W., since March, 1897. The 
process is operated as follow: The ore is crushed 
and roasted, and is then leached with a ferric 
chloride or sulphate solution. The zinc passes 
into solution, while the iron is precipitated as ferric 
hydrate, either at once or on warming. The residue 
in the vats, containing the lead and the silver, is 
smelted in the usual manner. The zinc solution, 
after removal of the iron, is passed through the 
cathode chambers of a series of depositing vats, 
where one-third of the zinc is obtained as metal. 
It is then passed through the anode chambers of 
the same vats, in the first third of which iron 
anodes, and in the remainder carbon anodes, are 
used. Ferrous sulphate is therefore formed in the 
first series of anode chambers, and is converted 
into ferric sulphate in the latter ones. The effluent 
from the electrolytic vats is then ready for further 
use in the leaching vats, and the process is con- 
sequently acyclic one. The Ashcroft patents have 
been purchased by the Sulphide Corporation of Lon- 
don, which has a capital of 1,100,000/. The latest 
reports from New South Wales are to the effect 
that the first four months’ run of the new plant has 
produced 150 tons of zine, but the economic results 
are not so favourable as anticipated ; and if the 
second run, now in progress, does not yield more 
satisfactory results, the directors have decided that 
the electrolytic plant must be stopped. The dia- 
phragms and the ferric hydrate precipitate are the 
weak points of this process, and it is probably in 
connection with these that trouble has occurred. 





The Siemens and Halske process resembles the 
Ashcroft process in general principles, but a solution 
of sulphuric acid, or an acid zine sulphate solution 
is used for leaching the crushed and roasted ore. 
The resultant zinc sulphate solution is electrolysed 
in vats divided into anode and cathode compart- 
ments by imperfect wooden partitions, which act 
as substitutes for diaphragms, Lead anodes and 
zinc cathodes are used. hen the ‘free acid ex- 
ceeds 10 per cent., the solution is returned to the 
leaching vats. This process was experimentally 
worked outin Berlin, where a small plant has been 
erected, and it is now in course of trial on a much 


"| larger scale at Illawarra, N.S.W., by the Smelting 


Company of Australia—nominal capital, 500,000/. 
No details of the results obtained there have yet 
been made public. The process is much simpler 
than the Ashcroft process. Its chief weakness lies 
in the acidity of the electrolyte. This will cause 
an increasing back electromotive force in the de- 
positing vats, and the average energy efliciency of 
the process will consequently be low. 

A process which has apparently solved the 
economic difficulties of electrolytic zinc extraction 
is one patented by Dieffenbach, and now at work 
at Duisburg, in Germany. The ore used is a 
zinciferous iron pyrites from the Siegen districts of 
Westphalia. This is first submitted to a chlorinat- 
ing roasting, and is then leached with a zinc chleride 
solution, or with the effluent from the depositing 
vats. The solution of zinc obtained in this way is 
electrolysed in specially designed vats. This pro- 
cess has now been in operation for a considerable 
period at Duisburg, and has produced 90 tons of 
zine per month, while the economic results have 
been sufficiently good to justify the extension of 
the plant. 

The other processes to which allusion was made 
are at work in this country and in Germany, but no 
details of the plant or of the methods of work have 
been published. 

With regard to electro-galvanising, the process 
patented by Cowper - Coles is being worked by 
four English firms under payment of a royalty 
charge to the syndicate owning the patents. In 
Germany there are two patented processes being 
worked ; the one, Alexander’s, at Rothenfelde, 
the other, Richter’s, at Witkowitz, in Bohemia. 
Alexander’s process differs from the other two 
in the nature of the deposit, which is an alloy 
of zine with aluminium or magnesium, in place of 
pure zinc. Apart from this difference, all three 
processes resemble one another. The article to be 
covered with a protective coating is used as a cathode 
in a bath of the sulphate salt of zinc. The chief 
difficulty in all the processes arises from the ten- 
dency of zinc to separate in spongy form ; and the 
maintenance of the conditions necessary for the 
production of a bright and smooth metallic coating 
over the whole of the surface of the article is found, 
in practice, to require very careful attention to the 
current density and to the composition, acidity, and 
concentration of the electrolyte. Very careful pre- 
paration of the article for the galvanising bath is 
also necessary in all these electrolytic processes, 
and the cost of this forms a considerable portion 
of the total costs of the processes. Less zinc is 
used per square foot of surface area covered than 
with the older dipping process, but with spelter at 
18/. per ton the gain under this head cannot amount 
to much, and it would seem probable that the 
electro-galvanising process will only find employ- 
ment where specially smooth surfaces are required. 
It may be remarked that when the conditions 
requisite for obtaining a good coating have been 
fulfilled, the adhesion between them and the 
object is perfectly satisfactory ; and there is no 
tendency to peel away even under the severest 
strains. 

In conclusion, it may be interesting to have the 
cost of the electrical energy necessary for the 
deposition of one ton of zinc from a zine sulphate 
solution. The theoretical energy required is 2619 
electrical horse-power hours; the cost of this at 
jpd.* per electrical horse-power hour would be 
ll, 1s. 10d. An energy efficiency of 33 per cent. 
is, however, the average efficiency obtained in the 
electrolytic copper-refining industry, and it is un- 
likely that this will be exceeded in any zine de- 
positing process. Multiplying the above estimate 


by ue, we have, therefore, a total of 31. 5s. 6d. as 


* This is the mean charge at Niagara and in Switzer- 


land. 
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the probable minimum expenditure per ton of 
zine for electrical energy alone, even when gene- 
rated from water power. When to this are added 
the working costs of the process, the interest and 
depreciation charges, and the royalty charges for 
the process used, it is evident that there cannot re- 
main a very wide margin for profit ; and support is 
given to the assertion, made at the commencement 
of this article, that electrolytic zinc processes can 
only succeed when used for special purposes. 








NOTES. 
THe Waste OF SHIPPING. 

Lioyp’s Register keeps us informed as to the 
waste of shipping. There are many causes which 
lead to vessels being removed from the register ; 
most of them are painful to contemplate, since 
they involve danger to life, while one gives cause 
for satisfaction. A certain number of vessels are 
broken up or condemned, and it were well if this 
number were greatly increased, since it would 
reduce the loss under other heads. It is not often 
that the well-found ship appears in these returns 
under the headings of ‘‘Abandoned at Sea,” 
‘* Foundered,” ‘‘ Lost,” or ‘‘ Missing.” The ex- 
perience of the Atlantic companies has shown that 
a ship can be rendered almost as safe as a house 
on shore by a liberal expenditure of money, and 
by unceasing vigilance on the part of the captain 
and crew. It is the ship on which undue economy 
is exercised that usually falls a prey to bad weather. 
We are glad, however, to find that the period from 
July 1 to September 30, 1897, was not marked 
with an excessive amount of casualties. During 
that time 176 vessels, of 137,286 tons, were re- 
moved from the register in various ways. This 
compares favourably with the same period of 1896, 
when 211 vessels, of 162,724 tons were removed. 
It is, however, slightly over the average for the 
vast decade. There is improvement under every 
eating, as compared with the same quarter of 
last year, except under ‘‘ wrecked,” and this in- 
crease seems to be due to the larger size of the 
vessels, and not to an augmented number of 
casualties. In the third quarter of 1896 there 
were 96 vessels, of 62,763 tons, wrecked, against 80 
vessels, of 68,882 tons, in 1897. Of vessels owned 
in the United Kingdom there were 21 lost in 
this way in each quarter. There were 42 vessels, 
of 35,325 tons, broken up, condemned, &c., in 
the period under review, against 39 vessels of 
47,640 tons last year. The vessels which foun- 
dered seem to have been generally of small size, 
and only two, totalling 454 tons, were owned 
in the United Kingdom. When we begin to 
discriminate between steam and sailing craft, we 
find that it is the former that account for the 
major portion of the tonnage lost, while the latter 
swell the number of vessels lost, the vessels being: 
Steam, 57 vessels of 84,681 tons gross; sailing, 
119 vessels of 52,606 tons net. During the quarter 
there was not a single steamship posted as 
‘*burnt,” ‘‘ lost,” or ‘‘ missing,” and only two were 
abandoned at sea. As against this there were 11 sail- 
ing ships abandoned, six burned, one lost, and four 
missing. Of vessels owned in the United Kingdom, 
0.44 per cent. of steam were ‘‘ removed,” and 0.57 
per cent. of sailing vessels, a fact the timid voyager 
may well take note of. The disparity of these 
figures would be still further increased if vessels 
broken up were not included. If we were to judge 
by the tables before us, the safest ship to go to sea 
in is a Swedish steamer, since only 0.18 per cent. 
of the vessels under that flag were lost in the 
quarter. This high figure of safety is not always 
maintained, but, nevertheless, Swedish steam 
vessels have an excellent record. Their sailing 
craft do not do so well ; but then many of them are 
engaged in the timber trade, and any leaky tub is 
considered good enough fer that. 

Tue MerasurEMENT 0? IMPULSIVE FOoRCEs. 

Engineers, luckily for themselves, have not 
often occasion to deal with large impulsive forces. 
Those engaged in gun construction, however, are 
in a less fortunate position, and scientific gun 
design was impossible until means were found 
of estimating the heavy impulsive pressures de- 
veloped in the powder chamber with fair accu- 
racy. This was at length accomplished by the 


adoption of the crusher gauge, in which it will 
be remembered the maximum pressure arising 
in a gun is estimated from the permanent set 
produced in a rod of soft copper. 


This rod of 





copper is placed in a cylinder against the bottom 
of which it rests, whilst the other end of the 
cylinder is closed by an accurately - fitted steel 
piston, resting on the top of the copper rod. Thus 
arranged, the gauge is placed in the powder cham- 
ber of the gun, and in firing the latter, the steel 
piston is forced down on the copper rod which is 
thereby shortened. The pressure developed is 
then estimated by the amount of this deformation, 
it being assumed that it is equal to the statical 
pressure which would produce an equal permanent 
set. Some experiments made by Lieutenant Dunn, 
of the United States Army, show that this suppo- 
sition is not strictly accurate, and in a communica- 
tion to the Franklin Institute he describes the ap- 
paratus by means of which he has established this 
fact. The problem he set himself was to compress 
a copper cylinder by a falling weight, so adjusting 
the parts that the time of compression was not 
greater than in the powder chamber of the gun, 
and to produce autographically a curve showing at 
each instant the amount of compression produced. 
From measurements of such a compression curve a 
second curve could be drawn showing the velocity 
of the weight at each instant of the whole period 
of compression; and, finally, from this velocity 
curve the acceleration, or rather the retardation, 
of the falling weight was ascertained. The retard- 
ing force is then, by a well-known principle in me- 
chanics, equal to the mass of the weight multiplied 
by its retardation; plus the static pressure due to 
the weight taken as simply supported by the cylin- 
der. It will be obvious from the above that to ob- 
tain reliable results curve No. 1 must be drawn with 
extreme accuracy. To this end Lieutenant Dunn 
made use of photography. A cylinder coated with 
sensitive material was mounted ona vertical spindle, 
and driven by a falling weight. This latter was re- 
leased entirely before the exposure, thus leaving 
the cylinder rotating freely. A beam of light re- 
flected from a tuning-fork traced a sinuous curve on 
the sensitive surface, and thus afforded an accurate 
measure of time. Actually it was possible to dis- 
tinguish a period of one-tenth of a millionth of a 
second. The compression was recorded on the 
same cylinder by a second beam of light, which 
was reflected from a mirror attached to the steel 
piston of the crusher gauge. As this piston moved 
down the mirror was rotated, deflecting the beam, 
which thus traced a curved path on the sensitive 
surface. Any desired degree of magnification could, 
of course, be obtained by suitably choosing the 
distance between this mirror and the revolving cy- 
linder. Excellent curves were obtained, an exami- 
nation of which showed that, as ordinarily used, the 
crusher gauge somewhat over-estimates the actual 
pressures. 


Iron Ore at LuossavAARA AND KIRUNAVAARA. 

At the instance of the Swedish authorities a 
scientific examination of the above iron districts has 
been undertaken, and the report is now available. 
They are the largest in Scandinavia, aud have very 
few rivals in Europe or America. At Kiruna- 
vaara the ore for a distance of between 2 and 24 
miles rises as a regular mountain ridge, with 
numerous peaks, the height of which above the 
neighbouring Lake Luossojéric varies between 
600 ft. and 830 ft. The incline towards the east 
is some 50 deg. to 60 deg. to the horizontal 
plane. Diamond borings indicate that the deposits 
grow narrower downwards, but this point has not 
yet been fully ascertained. © Granted, however, 
that this is so, the capacity of the ore above the 
level of the sea is calculated at about 215,000,000 
tons ; in addition to which very considerable quan- 
tities, the capacity of which cannot yet be ascer- 
tained, are found below the above level. At 
Luossavaara there are several ore deposits, but 
these are nearly all covered by earth. Through 
magnetic researches and removal of the surface, 
the largest of these is estimated to have an extent 
of about one mile in length. It has not yet been 
possible to fully and accurately ascertain the extent 
downwards of these deposits, but the capacity is 
estimated at some 18,000,000 tons. This makes 
an aggregate of 233,000,000 tons of iron ore 
above the level of the lake referred to, and that 
there are vast deposits at a lower level is be- 
yond a doubt ; as a very large portion of the ore 
can be worked in the open, the quarrying will 
be comparatively cheap. A great point in favour 
of these deposits is the purity of the ore, which 
at Kirunavaara, and also, as far as has been 
ascertained, at Luossavaara, is remarkably free from 





rock and foreign substances. The ore is very close 
and hard, and by blasting it often breaks into small 
pieces, but not into dust ; otherwise it seems to vary 
considerably as regards quality, &c. With regard 
to percentage of phosphorus, which is an important 
factor, several distinct kinds are discernible, which 
at places appear independent of one another, at 
others so closely mixed that they are broken to- 
gether. The ores may be classified in the following 
kinds : Ore with a very small percentage of phos- 
phorus, varying from 0.03 per cent., or even less, to 
0.1 per cent. ; ore with an average percentage of 
phosphorus ranging between 0.1 and 0.8 per 
cent. ; ore with a high percentage of phosphorus 
from 0.8 to 1.5 per cent. ; and, finally, ore very 
rich in phosphorus, the percentage of which is 
about 2 to 3 per cent., and even to a 5 to 6 
per cent. The bulk of the ore at Kirunavaara 
has often above 1 per cent. phosphorus, frequently 
up to 2 to 3 per cent., and within no small area to 
4 to 5 per cent. Altogether, the ore at Kiruna- 
vaara may be said to contain more phosphorus 
than any other ore of any magnitude. Other mix- 
tures than opalite are scarce, and the percentage of 
iron is therefore unusually high, except in such 
cases where there is much phosphorus. It varies in 
more than 60 per cent. of the samples taken from 
Kirunavaara between 67 and 71 per cent. or more, 
and in 21 per cent. of the samples between 60 and 
67 per cent. At Luossavaara the percentage of 
iron has generally been found to vary between 67 
and 70.55 per cent. Diamond borings have shown 
that the percentages of iron and phosphorus at 
great depths vary in a similar manner as they 
do at the surface. The percentage of sulphur only 
in exceptional instances rises above 0.05 to 0.08 
percent. ; the percentage of titanium is at Kiruna- 
vaara 0.32 to 0.95 per cent., and at Luossavaara 
0.94 and a little above 1 per cent. 


British TRADE IN THE Far East. 

Some time ago Professor Armstrong, in an article 
in Nature, said: ‘‘In the future we have to fear 
not German competition, but that of our own 
colonists beyond the seas, and, perhaps, that of 
our American cousins most of all, besides that of 
the cheap labour of the vast populations of climes 
where Europeans cannot work with advantage. It 
is folly to suppose that Lancashire can continue 
much longer to spin cotton for the world; but 
America, Egypt, India, Japan, and sooner or later 
China also, will deprive us of the trade—not Ger- 
many—for she will suffer proportionately with our- 
selves.” We have from time to time given our 
readers information which affords them some idea 
of the advances made in the last-mentioned coun- 
tries. In an article in The Fortnightly Review 
on ‘**The Future of British Trade,” there are 
some facts and figures bearing on this point, the 
most important of which it will be interesting 
to quote. In order to show the extent of the 
development of manufactures in the East, and 
to prevent any misapprehension of its reality 
or importance, the following facts are given: 
(a) In 1876 England supplied 82 per cent. of the 
total cotton yarn imported into Hong Kong, 
China, and Japan. In 1894 the percentage had 
fallen to 14}, the produce of the Indian and 
Japanese cotton mills having so far displaced 
the Lancashire-spun cotton. (b) In 1875 Japan 
commenced to spin cotton for the home market. 
In 1894 the whole of the home consumption 
in the lower counts of yarn was supplied by the 
native mills, an export trade with China had been 
commenced, and attention was being turned to the 
manufacture of the finer counts for another branch 
of the home demand. (c) One of the largest and 
best-known Lancashire engineering works has been, 
in recent years, occupied in turning out complete 
machinery equipments for new cotton-mills in the 
East. Figures are quoted showing that our average 
annual import trade into Russia, India, China and 
Japan amounts to 83,000,0001. ; and, therefore, 
forms a most important division of our export 
trade, so that the growth of manufactures in the 
East cannot be regarded with equanimity. It is 
further pointed out that this competition from the 
East will not be confined to one or two industries. 
Though up to the present date it has been chiefly 
confined, as regards our own country, to the 
cotton and jute manufacturing industries, there 
cannot be the slightest doubt that it will extend 
to others. The raw materials of manufacture are 
much more widely scattered than was supposed 
earlier in the century. Coal and iron have been 
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found in many countries of the globe where their 
occurrence was unsuspected 20 years ago, and the 
experience with Easterns shows that in a com- 
paratively short time they are able to use 
Western machinery with skill and efficiency. The 
writer proceeds to combat the view held by the 
older school of political economists, that the growth 
of industry in any country in the world must ulti- 
mately benefit our own, a view which finds ex- 
pression in a recently published paper by Sir 
Courtenay Boyle. In the case under consideration 
it will be pointed out that we gain on three direc- 
tions: (1) The production of machinery for these 
mills in the East is a direct gain to our engineering 
industry. (2) The increased prosperity of the 
cotton-workers in the East, drawn from field 
labour or other less remunerative occupation, adds 
to their purchasing power, and increases the de- 
mand for other goods. (38) Capital and workers 
are set free at home to flow into new industries. 
Each of these supposed gains the writer shows to 
be much less real than they appear. The demand 
for machinery for these new mills can necessarily 
only be a transitory gain to our engineering in- 
dustry. On account of the industrial conditions 
in the East the gain by the operatives in wages, 
which might be spent on other goods, is smaller 
than would have been the case if English operatives 
had spent the same wages at home. The third 
gain is no less illusory, as capital does not flow in 
the manner supposed, and, in fact, that which is 
sunk on a decaying industry is almost entirely lost. 
The writer comes to the conclusion that the whole 
tendency of the present industrial developments in 
the East is detrimental to our interests as a manu- 
facturing nation, since these not only retard the 
expansion of our export trade, but influence ad- 
versely our own trade, by reducing the number of 
consumers in this country. However, it must be 
remembered that prophesying is a dangerous 
occupation in a world in which it is always the 
unexpected which happens. 








Prorit-SHARING.—A profit-sharing scheme of a some- 
what exceptional kind has been adopted at a wood-pulp 
factory in North Sweden. It is divided into two classes, 
one taking the shape of a gratuity, the other forming part 
of the wages. The workmen employed at the factory only 
partake in the latter, which is easily controlled and paid 
them monthly. The other class of profit-sharing (gratuity) 
is paid annually, after the accounts for the year have been 
duly audited, to all the men at the works, who have been 
in the employ of the works for the whole of the preceding 
year and amounts to 5 percent of the whole year’s earning. 

his money is divided according to a sliding scale, the fore- 
men and best men getting more than the rest. Half is paid 
in cash to the men and half placed to the credit of each 
man at a savings bank. This money the men may not 
touch till they have completed a certain term of con- 
tinuous service, the bank books being under the control of 
the works. Whether the men receive their share of the 

orofits depends upon their behaviour, a ‘‘black book” 

ing kept, in which are recorded their more serious 
offences, both in and out of the works, more especially as 
regards drinking. The above arrangement is said to work 
admirably ; the men keep sober and also mind their time 
unusually well. 





_ Our Gotp Imports.—The value of the gold imported 
in December was 2,589,346/., as compared with 1,481, 1564. 
in December, 1896, and 4,124,7297. in December, 1895. 
The aggregate imports for the whole of last year were 
valued at 30,808,858/, as compared with 24,468,580/. in 
1896, and 36,009,329/. in 1895. The value of the gold re- 
ceived from South Africa in December was 1,505,970/., as 
compared with 680,355/. in December, 1896, and 934, 1217. 
in December, 1895. Australasia sent gold to the value of 
647,6182. last month, as compared with 200,3537. in De- 
cember, 1896, and 159,440/. in December, 1895. ‘The gold 
received from British India in December was valued at 
150,890/., as compared with 114,985/. in December, 1896, and 
112,415/. in December, 1895. The imports of gold from 
British South Africa for the whole of last year were valued 
at 13,621,336/., as compared with 8,002,555/., in the whole 
of 1896, and 8,353,913/., in the whole of 1895. The imports 
from Australasia for the whole of last year were valued 
at 10,654,052/., as —— with 4,605,867/. in 1896, and 
5,865,317/. in 1895. The value of the Indian gold im- 
ported last year was_ 1,496,614/., as compared with 
1,234,8987. in 1896, and 1,998,9662. in 1895, It is thus 
shown that South Africaand Australasia are coming more 
and more to the front as gold-producing regions; while 
the deliveries of Indian gold are also growing in import- 
ance. A good deal has been heard of late about gold- 
mining in British Columbia and the North-West Terri- 
tory of the Dominion of Canada, but the gold raised in 
these regions is probably sold upon American markets ; 
at any rate very little gold has thus far been actually 
received in the United Kingdom from British America. 
The rhage of gold from the United States have also 
greatly fallen off of late, having only amounted in 1897 
to 68,056/., as compared with 3,170,977/. in 1896, and 


ROYAL METEOROLOGICAL SOCIETY. 


THE annual meeting of this Society was held on Wed- 
nesday, the 19th instant, at the Institution of Civil Engi- 
neers, Mr. E. ——a F.R.A.S., President, in the chair. 
The secretary read the report of the Council for the year 
1897, showing that there had m an increase in the 
number of Fellows and that the finances were satisfactory. 

The President, Mr. Edward Mawley, then gave an 
address on ‘‘ Weather Influences on Farm and Garden 
Crops,” in which he pointed out the intimate connection 
between meteorology, agriculture, and horticulture. He 
explained the special characteristics of the climate of the 
British Isles as regards temperature, rainfall, &c. Of all 
the influences brought to bear on vegetable life by the 
atmosphere, he considered temperature to be the most 
powerful and far-reaching, and only second to this came 
rainfall. The leading effects of snow, wind, and sunshine, 
as well as of prolonged droughts, severe frosts and persis- 
tent rains, were also described. He then dealt with the 
influence of different important weather changes on such 
farm crops as wheat, roots, grass, &c., as well as on fruit 
trees, vegetables, and flowering plants in the garden. In 
his concluding remarks he called attention to the great 
want of experimental farms in conjunction with meteoro- 
logical stations being established in this and other coun- 
tries in Europe. For it was only by the examination of 
meteorological observations, together with weekly records 
of the extent and character of the growth made by our 
leading crops, that the close connection existing between 
weather changes and their influences on such crops could 
be clearly traced. 

Mr. F. C. Bayard, L.L.M., was elected President for 
the year. 








INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Inaugural Address.—By Mr. J. W. Swan, F.RB.S., 
President. 

SIXTEEN years ago, I had the honour of bringing under 
the notice of the Society of ——— Engineers the 
question of a new mode of electric illumination by means 
of incandescent lamps. Mr. Preece was in the chair. I 
am sorry he is not with us to-night, and especially for the 
cause of his absence; may he soon return with renewed 
health ! 

There were placed outside this building, at the back, a 


portable engine, of the farmyard type, and a Gramme dy- 
namo, built—as all the dynamos of that time were—for 
lighting one or two arc lamps. This apparatus was 


managed by Mr. Radcliff Ward, who had the not easy 
task, marvellously well accomplished, of running the dy- 
namo at the exact speed required for the lighting up of a 
number of incandescent lamps attached to a kind of 
fitting that has since become generally known as an 
‘electrolier.” This, the first installation of incandescent 
lamps in London, was carried out by Mr. Fleetwood. 
When the gas was lowered, and the current was turned 
on, there was an audible expression of surprise as the 
lamps lighted up; and when, after a breathing space, it 
was realised that the room was for the first time entirely 
lighted by incandescent lamps, the manifestation of satis- 
faction was, I remember, very strongly pronounced. 

That occasion marked in an emphatic manner the 
beginning, or almost the beginning, of a movement that 
has gone on with increasing activity ; until now it may be 
truly said that a great revolution in the means of pro- 
ducing artificial light for common use has been accom- 
plished ; a new and profitable industry has been created, 
and, incidentally, an impulse and inducement given to 
the larger and more general utilisation of electricity. 
We are confronted at almost every turn with evidences 
of beneficial change flowing, in some measure, from 
this source. Such change, for example, as that from 
the depressing darkness of the streets of London at 
night in the pre-electric light time, to the almost 
daylight brilliance of many of them now-—a change, I 
admit, not wholly effected without the aid of the are light, 
nor even of the gas lamp; but that the gas lamp shines 
with an unwonted brightness, and that the arc lamps are 
there at all, are facts not distantly connected with the 
very general use of these unobtrusive little bulbs which 
were thought so wonderful at the time to which I am 
looking back, and are such universally familiar objects 
now. Sixteen years is not a long time in the history of 
industrial evolution, and yet what changes have occurred 
in the last 16 years! The entire space is crowded with 
electrical invention and electrical work, not confined to 
electric lighting, but extending over the wide and varied 
fields of electrical power transmission, electric traction, 
and electro-chemistry. The successful introduction of 
electric lighting, and the great incidental improvements 
made in the machinery for transforming dynamic energy 
the immense activity that we witness to-day. 

The domain of electrical engineering has broadened. 
When this institution was founded, telegraph engineering 
was its principal feature; later, there grew up the new 
branches of electric lighting, electric traction, and the 
electrical transmission of power. These have so flourished 
that, if they have not overshadowed the older branch, 
they have at least sheltered and supported it ; and there 
is another branch vigorously growing and giving promise 
of immense enlargement—that of electro-chemistry. 
This brings me to a subject of great interest to the 
electrical engineer, and especially to the young electrical 
engineer—‘‘ the world is all before him, where to choose ;” 
and, in my belief. a moderate proportion of those who 
are aspiring to make their omar as electrical engineers 
would choose wisely in making a very special study of 
that portion of the field within which lies the application 


into electric energy, gave the impulse required to produce | P 


The field is a wide one, and so far only a small corner 
of it has been cultivated, but that portion is already 
yielding rich harvests. There are now three or four 
flourishing electro-chemical industries of capital import- 
ance—the electrolytic refining of copper, the electrolytic 
extraction of aluminium, the electrolytic recovery of gold, 
and the electrolytic production of chlorine and of soda. 
Besides these, there are other successful chemical manu- 
factures which rest on an electrical basis. Their import- 
ance is greateven now, and is increasing. They afford 
opportunities for the advantageous exercise of special 
knowledge and skill on the part of the electrical engineer, 
who may be called upon to design suitable apparatus for 
carrying out known processes, or to invent new or im- 
= means of effecting some unattained but desirable 
end. 

Considering the importance of this branch of electrical 
engineering, 1t seems to me—and I hope you may take 
the same view—that the time custom places at my dis- 
posal — will not be ill spent in a general review of 
the rise and progress of electro-chemical industries. 

Early Work in Electro-Chemistry.—Two years hence 
there should be celebrated in the city of Como, the cente- 
nary of Volta’s great discovery, to which we owe the 
origin of electro-chemistry. Electrical phenomena had 
been diligently studied long before his time. But, if we 
except the action of the electric spark utilised by 
Cavendish to induce the combination of gases having an 
affinity for each other, no marked electro-chemical effect 
had been observed up to Volta’s time. There was, in 
fact, no knowledge of phenomena due to the sustained 
operation of an electric current, as distinct from those due 
to intermittent discharges. 

Closely following upon the announcement of the dis- 
covery of the voltaic pile, its analytical power was made 
known through the electrolysis of water by Carlisle and 
Nicholson. But it was Davy who first fully realised and 
demonstrated the transcendent power of the voltaic 
current to effect chemical decomposition. Davy made 
for ever memorable the year 1806 by the electrolytic 
extraction of potassium from potash. Distinctly pro- 
phetic as this was of other far-reaching kindred dis- 
coveries, I suppose that not even the imaginative mind of 
Davy ever entertained the idea that out of this embryo 
would grow any of these great manufacturing processes 
that are to-day shaking the foundations of some of the 
oldest and most important of our chemical industries. 

The method used by Davy in this historic.experiment 
has so close a bearing on my subject, and is so intensely 
interesting in itself, that I think you will not‘grudge the 
moment it will take to read an account of it in Davy’s 
own words. He says: ‘‘A small piece of pure potash 
which had been exposed for a few seconds to the atmo- 
— so as to give conducting power to the surface, was 
placed upon an insulated disc of platinum, connected 
with the negative side of the battery of the power of 250 
of 6 by 4, in a state of intense activity ; and a platina 
wire communicating with the positive side was brought 
in contact with the upper surface of the alkali. . . .” 
““Under these circumstances a vivid action was soon 
observed to take place. The potash began to fuse at both 
its points of electrisation; there was a violent efferves- 
cence at the upper surface; at the lower or negative 
surface there was no liberation of elastic fluid; but small 
globules having a high metallic lustre, and being precisely 
similar in visible character to quicksilver, appeared, some 
of which burnt with explosion and bright flame, as soon 
as they were formed, and others remained and were 
merely tarnished, and finally covered by a white film 
which formed on their surfaces.” . 

Davy, fortunate in almost everything, was supremely 
fortunate in his assistant, Faraday. ever, surely, in 
the history of experimental science did the mantle of 
mius fall on worthier shoulders than when Faraday 
necame the successor of Davy, and the inheritor of his 
methods and of his work. Great, immensely great, as is 
the debt owed by electrolytic chemistry to Davy, the debt 
is doubly great to Faraday. To Faraday we owe the 
discovery of the law of electrolytic conduction, without 
which knowledge industrial progress in the field of 
electro-chemistry would have been impossible; and, 
above all, it is to — that we owe the first principles 
of the dynamo—principles applied to practical electro- 
lytic work much earlier than is commonly supposed. 

Even as early as 1842 there were at work in ype | 
ham, for the electrolytic deposition of silver and gold, 
power-driven electric-current generators, based on the 
dynamo-magneto-electric principle discovered by Faraday. 
One of these machines om not long ago, still doing 
duty at Messrs. Elkington’s factory. hese ancient 
machines were not called dynamos ; the term ‘‘ dynamo” 
had not issued from that mint which, by the coinage of a 
word, seems to create the thing signified. But these so- 
called magneto-electric machines were, in all intents and 
urposes, dynamos ; they transformed mechanical power 
into electrical power through the medium of magnetism, 
and the dynamo of to-day is their direct descendant. 
During the 30 years following Faraday’s discovery of 
magneto-electric currents, and its primitive application 
to electro-plating, I cannot recall in this connection any 
of those striking events which make a moment memor- 
able ; but the tools were being fashioned wherewith the 
way was to be cleared and the work of progress carried on. 
Towards the end of that quiescent period, Wilde was 
building powerful machines for the electro-deposition of 
copper ; and those great incentives to electrical engineer- 
oo Heaney ae and progress, the telegraph and electric 
lighting, were al y beginning to quicken the pace along 
the collateral lines of scientific inl industrial advance- 
ment. To speak only of electric lighting, it should be 
noted that in the fifties, Holmes and De Meritens had de- 


signed efficient, if costly, magneto-electric apparatus for 
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excitation in an electro-magnetic generator was made 
known in 1867, and four years later the first really 
practical continuous-current machine was constructed by 
Gramme. 

The two succeeding decades saw the evolution of the 
modern dynamo; and at the end of this period the critical 
point was reached when there was demonstrated, with 
sufficient clearness to captivate the commercial mind, the 
fact that for lighting, for transmission of power, and for 
effecting several important chemical operations, electricity, 
as produced through the dynamo, by the steam engine, or 
by water-power, was a thing of utility, and could be 
turned in all these ways to commercial advantage. 

These great uses of electricity have been for several 
years cstattiched on the secure basis of commercial suc- 
cess. This result has been reached through the co-opera- 
tion of many minds, and especially by the union of the 
skill of the mechanical engineer with the specialised 
knowledge of the electrician and the chemist. 

Out of this combination and concurrence of forces elec- 
trical engineering has grown, and, by making new de- 
mands, has reacted beneficially on purely mechanical 
engineering. 

The requirements of electric lighting have largely con- 
tributed to those great improvements and economies in 
electric-power producing machinery and in the steam 
engine itself, which have materially assisted in bringin 
about the degree of success which has now been reache 
in electro-chemical industries. 

Copper Refining.—At the outset, 60 years ago, the only 
electrolytic industry then in existence was comprised in 
that small and closely-related group—electro-plating, 
electro-gilding, and electro-typing. Since then, and 
comparatively in recent years, the principle of electro- 
typing has been applied to copper refining. This has 
developed to such an extent that now one-third of all the 
refined copper required in the world is produced electro- 
lytically. In 1896 the production was 137,000 tons. The 
product of one works alone—the Anaconda Works—was 
over 30,000 tons. One great advantage of electrolytic 
oe er refining over the old method is the saving of the 
go 4 and silver from the unrefined copper. But there is 
a further advantage, and one that electrical engineers 
especially appreciate, viz., the higher conductivity of 
electrolytic copper. 

The first Atlantic cable was made with copper that had 
a conductivity only 40 per cent. of that of pure copper. 
At that time it was dificult to buy copper free from 
arsenic. So completely has the electrolytic method of 
refining copper altered the old state of things, that lately, 
when I wanted a small quantity of arsenical sheet copper, 
I had much trouble in procuring it. 

The process of electrolytic-copper refining is, as you 
know, simply pag ie ag on a grand scale. An impure 
copper anode is dissolved, and pure copper is deposited 
upon a cathode in an electrolytic bath of acid sulphate of 
copper solution. 

The amount of power expended in copper refining rela- 
tively to the product is small. In this respect it is 
greatly different from that other electro-chemical industry 
—perhaps next in importance to copper refining—the 
extraction of aluminium. In electrolytic copper refining 
almost the whole of the electric energy is expended in 
overcoming ohmic resistance, therefore the power required 
for a given output may be reduced to a small amount by 
an increase of the size of the apparatus. Hence the loca- 
tion of copper-refining works is not greatly influenced by 
the fe of the cost of power ; other considera- 
tions generally prevail in the choice of locality. 

The range of current-density within which reguline 
copper can be deposited is extremely wide. The size of 
the apparatus, regulated by a law analogous to Kelvin’s 
law of balance, of the cost of capital against the cost of 
power—is, for a given output, usually large. It is found 
most economical to use a low current-density ; the greater 
purity of the copper deposited under those conditions is 
an additional consideration determining that practice. 

In electro-typing, where power is a less important con- 
sideration than time, current-density is usually much 
higher. 

In this connection, I may mention experiments I made 
to ascertain how far it is possible to go in the direction of 
increase of current-density without detriment to the 
physical properties of the metal deposited. 

I found that under proper conditions it was possible 
to obtain tough copper with a current-density ranging 
from l ampere to 1000 amperes per square foot of cathode 
surface. The conditions necessary to be observed were, 
to adapt the strength of the solution to the strength of 
the current, using, of course, the strongest solution with 
the largest current ; and when the current-density was 
high, to take suitable means to obtain extremely rapid 
circulation of the electrolyte. I found that regularity 
and smoothness of deposit were almost entirely depen- 
dent on the absence of solid particles held in suspension 
in the electrolyte, and that ex :rescences could be entirely 
avoided by taking care that the electrolyte was free from 
solid floating particles. I found also that an exceedingly 
rapid flow of the electrolyte over the cathode surface 
tended to the suppression of a crystalline condition of the 
deposit. This effect was most strikingly shown when the 
electrolyte was projected against the cathode surface with 
considerable force from a submerged jet. In the Philo- 
sophical Magazine, 1881, vol. xii., page 300, Tribe pub- 
lished an exceedingly interesting series of observations 
on the distribution of the lines of conduction in a liquid 
undergoing electrolysis: these showed me the causes of 
the wasteful growths round the edges of electrotypes. By 
ap olying remedies suggested by Tribe’s results, I was 
able almost wholly to prevent this waste, to obtain 


nearly complete uniformity in the thickness of deposits, 
and entirely to prevent excrescent marginal growth. The 
general principle followed was the restriction of the sec- 





tional area of the electrolytic bath to, as nearly as pos- 
sible, that of the plate intersecting it, so as to prevent 
curvature of the lines of flow. ; 

In considering this branch of the subject, the question 
occurs whether it is economically ible to take advan- 
tage of the greater purity and higher conductivity of 
electrolytic copper that has not undergone fusion after 
electro-deposition. The common practice is to fuse 
electrolytic copper and cast it into ingots, and then pro- 
ceed to roll ps draw the ingots into the various sizes of 
bars and wire required in electrical work. This treat- 
ment results in a slight loss of conductivity. Some years 
ago I worked out a process in which a copper wire 
stretched in an electrolytic bath was, whilst receiving a 
deposit of copper, continually subjected to the action of 
wire draw-plates. This resulted in unlimited extension of 
the wire without increase of its thickness: all the deposit 
went to increase the length ; and this might go on to an 
indefinite extent. The original wire formed a core, 
which, as the process proceeded, dwindled towards 
nothing. There are on the table some pieces of wire made 
in this way in the different stages of its growth. I ascer- 
tained the possibility of producing wire in this manner ; 
but even with a rapid rate of deposit, such as I was able 
to use, I found the apparatus would be excessively costly, 
relatively to the output ; and, being allowed by the kind- 
ness of Messrs. Bolton to witness the method of wire- 
drawing employed at their works, I was so impressed by 
the rapidity and simplicity of their process as to feel that, 
looking at the matter from a non-scientific point of view, 
unless there was something much more to be gained than 
1 or 2 per cent. extra conductivity, the play was not 
worth the candle. Ido not know whether, by the method 
proposed by Mr. Elmore of cutting a spiral from an 
electrolytically -deposited copper cylinder, a_ sufficient 
degree of economy of production can be obtained ; but, 
so far, the ordinary process has not been interfered with 
by direct electrolytic methods of producing wire. Never- 
theless, the greater purity and slightly higher conduc- 
tivity of electrolytic copper that has not been subjected 
to the fusion treatment common in commercial practice, 
give to those attempts to produce wire from electrolytic 
copper that has not undergone fusion, at least a scientific 
interest and value. 

Before I leave this subject of copper deposition, I must 
draw your attention to this mirror—one of the latest 
results of industrially-applied electro-typing. It is made 
by depositing a thick ioking of copper on a silvered glass 
matrix, and, after separation, coating the surface with 
palladium. This kind of mirror is intended as a substi- 
tute for the glass mirrors hitherto used in light projection. 
It has the t ae over a glass mirror that a shot 
would not destroy, though it might damage it. The pro- 
_ has been worked out and patented by Mr. Cowper- 

‘oles. 

Similar methods to those used in Comper refining are 
now being followed in electro-zincing. The words “ gal- 
vanising” and “galvanised” are much abused in their 
application to that useful material, galvanised iron. The 
coating of iron with zinc in the ordinary process of gal- 
vanising is, as we all know, not effected by electrolytic 
action, but there are, in practical operation, true oa hang 
nising processes, by which a hard and very adherent 
coating of zinc may be obtained without impairing the 
strength of the iron. The process is largely in use for 
galvanising boiler tubes. In one of several works where 
it is in operation, over 500 tons of tubes were galvanised 
in this way last year. 

A characteristic feature of electrolytic copper refining 
is that the anode is formed of the same kind of metal as 
that deposited, and dissolves to keep up the supply of 
metal in the electrolyte. There is an equal and opposite 
action going on at the cathode and anode. But ion is 
another class of electrolytic operations of, perhaps, even 
greater interest to the electrical engineer, and certainly of 
great economic importance, namely, that class in which 
the ore, and not the already reduced metal, furnishes the 
metallic supply to the electrolyte. This opens a very 
large subject, since there is included in it not only the 
extraction of copper, nickel, zinc, gold, aluminium, and 
sodium, but also the great question of the electrolytic 
production of caustic soda and chlorine, and other sub- 
stances hitherto produced by purely chemical operations. 

There have been many attempts to utilise the fact that 
copper matte or sulphide can be cast in the form of plates 
or slabs, and that such plates have a sufficient degree of 
conductivity to allow of their being used as anodes in an 
electrolytic bath. These attempts have not always been 
successful, but there is an interesting exception in the 
case of the copper-nickel mattes worked by the Canadian 
Copper Company, who refine copper and_nickel electro- 
lytically, and use the matte as anodes. The mattes con- 
tain about 40 per cent. each of copper and nickel and 14 
per cent. of sulphur, together wah ened quantities of 
silver, gold, and platinum. The 
duction of 1 lb. of nickel is nearly 1 electrical horse-power- 


hour. 
(To be continued.) 








SoutH Arrican IRRIGATION.—Tenders are invited for 
the construction of an immense dam on Mr. Rhodes’ farms. 





PRESENTATION TO Mr. F. H. Wesp.—It is intended 
to make the presentation of the testimonial to Mr. F. H. 
Webb, in recognition of his services as secretary to the 
Institution of Electrical Engineers, at a subscription 
dinner to be given to Mr. and Mrs. Webb, by contri- 
butors to the testimonial fund on Monday, February J4, 
at the Whitehall Rooms of the Hotel Metropole. Tickets 
may be had from the hon. secretary of the fund, Mr. 
Henry Edmunds, 39, Victoria-street, Westminster, the 
price of single tickets being one guinea, and that of double 
tickets (for a lady and gentleman) being 36s. 


power used in the pro- | al 





SPRING-MOUNTED CRANE PULLEY. 

WE illustrate below a coring head for cranes, which 
is being introduced by the Thames Iron Works and 
Shipbuilding Company, Limited, Blackwall. As is well 
known, the most serious strain on a crane is not that 
due to the mere weight lifted, but to the inertia 
strains arising when the load is lifted more or less sud- 
denly, or its descent stopped in a similarly abrupt 
manner. With the arrangement shown in our engrav- 
ings the shocks thus arising are much diminished in 
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intensity. As will be seen from Figs. 1 and 2 the jib- 
head pulley is mounted on a sliding block fitted be- 
tween the side-plates of the jib. This block rests 
against a stiff volute spring, serving as a cushion to 
take up any shocks of the kind referred to. It is 
claimed that with this device more lifts can be made 
per day, as the driver is not required to exercise the 
same care in avoiding jerks as is necessary with the 
rigid form in general use. 








Import OF AMERICAN Pic IRON INTO SWEDEN.—The first 
cargo of American pig iron has now arrived in Sweden, a 
steamer having arrived at Gothenburg from Savannah 
with a load of about 1000 tons. 





PERSONAL.—Messrs. Owen, Brazil, and Holborrow, of 
the Vulcan Iron Works, Bristol, have opened a London 
office at 10, Cannon-street, E.C., and Mr. 8S. Straker, 
Assoc. M.I.C.E., will represent them at that address.—At 
the annual meeting of shareholders in MacLaine’s Patent 
Perfect Piston Company, Limited, held on the 18th inst. 
at the offices of the company, 24, Ulster-chambers, Bel- 
fast, the report of the directors was passed unanimously, 
and a dividend of 60 per cent. on the paid-up capital of 
the company declared, free of income tax, payable on the 
21st inst. 


CatTaLocuEs.—Mr. H. Ronnebeck, iron and steel mer- 
chant, of Middlesbrough-on-Tees, has issued a section- 
list showing the sizes rolled at a large number of works 
in Great Britain. The work of compilation has, we 
learn, been much augmented by the absence of those 
universal standards which so greatly simplify matters for 
both purchaser and producer in the States and on the Con- 
tinent. The very as section-list which was drawn u 
some time back by the Austrian Society of Engineers an 
Architects, and which gave full particulars of the dimen- 
sions, areas, and the greatest and least moment of inertia 
of the standard sections, could hardly be successfully 
imitated here, where even nominally equivalent sections 
by different makers differ in shape. Some angles, for 
instance, have tapered legs, whilst others are parallel, whilst 
the amount of rounding at the curves also differs much with 
different makers. ith standard secticns, moreover, 
it would be possible to fill orders much more promptly, as 
purchasers would not be tied to an rticular mill for 
any special section.—Messrs. Alfred erbert, Limited, 
of Coventry, have sent usa copy of the new catalogue 
issued by the Davis and Egan Machine-Tool Company, of 
Cincinnati, for which firm he is sole English agent. The 
catalogue in question is principally devoted to lathes of 
1 types, including, in particular, turret lathes spe- 
cially intended for screw-making. A number of 
special tools for bicycle-making are also illustrated 
and described, and there is a good selection of 

laning machines, milling machines, and drills.—The 
Frills and Jones Company, of Wilmington, Delaware, 
U.S.A., have issued a catalogue describing the fine 
series of heavy punching and shearing machines of which 
they are makers. The general arrangement of each tool 
is well set forth by excellent printed photo-engravin 
Messrs. J. D. F. Andrews and Co., Limited, of the 
Fulham Electric Works, London, 8.W., have sent us @ 
copy of their new catalogue, describing their patent 
specialities in electric fittings, the chief of which is the 
system of concentric wiring.—Messrs. James Howden 
and Co., Scotland-street, Glasgow, have issued a list of 
the steamers to which their system of forced draught has 

n fit Exclusive of orders executed by their 
American licensees, it appears that 630 vessels have been 
contracted for up to October last, 
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VERTICAL ENGINE. 
CONSTRUCTED BY MESSRS. ALEX. SHANKS AND SON, LTD., ENGINEERS, ARBROATH. 








GAUGE GLASS FITTINGS. 
CONSTRUCTED BY MESSRS. CHARLES WINN AND CO., ENGINEERS, BIRMINGHAM. 
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THE water gauge and gauge glass protectors, illus- In the lower fitting the shell valve lies in a cup which 
trated on this page, is constructed by Messrs. Charles | has a hole pierced in its bottom. The rush of water 
W inn and Co., of St. Thomas Works, Granville-street, | through oak around the cup immediately carries the bell 
Birmingham, It will be seen that the fittings are of | up and applies it to its seat, where it remains as long as 
« most substantial pattern, and that both the upper the pressure is maintained. When the water is shut 
and lower cocks are provided with valves to stop the off, and the blow-off cock opened the ball falls back 
rush of steam and water on the breakage of a glass, into the cup. The application of a ball valve to the 











upper fitting is not quite so simple. Here the cock, 
which, like all the others, is asbestos-packed, has three 
ways. In Fig. 2it is shown in its normal position, 
and if the glass then breaks, the ball is immediately 
blown on to its seat, as shown in dotted line. 
After a new glass has been inserted the cock is 
turned into the position shown in Fig. 3, when the 
pressure is equalised on both sides of the ball, and 
it drops off. 

However rapidly the valves may act in a guage fit- 
ting, there must be some escape of hot water and steam. 
To prevent this from scalding the attendant, Messrs. 
Winn fit a protector, as shown in the illustrations. This 
comprises two gun-metal frames filled with thick strips 
of plate glass. These are hinged to one another, and 
are provided with clips which take on to the cylin- 
drical projections shown in Figs. 2 and 4. These clips 
can be fixed and released by a touch of the finger, so 
that the glasses can be easily removed for cleaning or 
for inspection. High-pressure steam tries gauge 
glasses so severely that it is almost imperative to pro- 
vide some kind of protection to guard the man from 
flying splinters and from the hot water. 








TWO-CYLINDER VERTICAL ENGINE. 

WE illustrate on this page a double-cylinder ver- 
tical engine made by Messrs. Alex. Shanks and Son, 
Limited, of Arbroath, and intended more especially 
for dynamo driving by means of a belt passing over the 
flywheel. The engine in question has two cylinders, 
each 9 in. in diameter by 10 in. stroke, and is designed 
to run at 250 revolutions per minute, and take steam 
at an initial pressure of 100 lb. per square inch. The 
engine is fitted with automatic expansion of the link 
type, the radius rod driving the cut-off valve being 
traversed by the governor, as is shown clearly in our 
engraving. This governor is driven by double belts, 
and is spring-loaded ; its sensitiveness is such that 
between full load and no load the speed of the engine 
does not increase more than 4 per cent., whilst the 
momentary jump shown by a tachometer when the 
load is suddenly switched off is about 8 percent. The 
engine is open-fronted, and all working parts are 
therefore readily accessible. 





INDUSTRIAL NOTES. 

THE January number of the Labour Gazette enables 
us to estimate the condition of the labour market at 
the dawn of the new year, and the causes and forces 
which have led to depression in trade as compared with 
a year ago. The figures are based on 2223 returns— 1526 
from employers, 576 from trade unions, and 121 from 
other sources. The conclusion drawn is that the long 
continued dispute in the engineering trade has had a 
distinctly depressing effect, not only upon the trades 
directly concerned, but upon other trades not actually 
involved in the struggle. In the figures that follow, 
those on strike and locked-out in connection with that 
dispute are omitted, so that these have to be added to 
see the real state of the labour market at the present 
time. The number of unions making returns was 113, 
with an aggregate of 460,866 members. Of that total 
24,636, or 5.34 per cent. were reported as unemployed, 
as compared with 3.2 per cent. a year ago. The obexé 
line of percentages was lowest at the end of May, 1897, 
from which month it rose gradually in June and July, 
from which date the effects of the engineers’ dispute 
are unmistakably seen. Since July it has risen higher, 
until the proportion has nearly reached 54 per cent, 
of unemployed in the unions reporting. The following 
Table classifies the percentages of unemployed mem- 
bers: 


Total Percentages. 


| 
Percentage of Un- — —— = 








loyed Members. | 77,; | 
— Unions. siepod Percent-| A Month | an 
| yea. | age. | Ago. | Ago 
Under 1 percent. ..| 23 28,133, 6.1 | 7.9 8.9 


1 and under 2 per| 
| 


= 
° 





cent. ee oe 19 85,800 | 18.7 31.9 
2 and under 3 per! | | | 

cent, oe --| 21 88,312 | 19.2 | 48 | 26.9 
8 and under 5 per! | | | 

cent. .. ..| 21 | 66,964, 145 | 29.9 | 15.6 
5 and under 7 per! 

cen da PS ie 92,291 | 20.0 | 82 | 65.0 
7 and under 10 per| | | 

cent. ee es 7 £3,259 5.0 | 4.3 9.8 
10 per cent. and up-| 

wards oe ‘sop 20 76,127 16.5 15.9 1.9 

Totals ..! 113 | 460,866 100.0 | 100.0 | 100.0 





The above figures are exclusive of the 83,000 men 
thrown out of work by the strike and lock-out. 





Employment in the various great industries of the 
kingdom varies, several being more especially affected 
by the engineering dispute, while others have not been 
so seriously affected. The coal-mining industries con- 
tinue to be good, and the time worked has been excel- 
lent considering that the holidays came within the 
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period reported upon. At pits employing 428,071 per- 
sons, the average time worked during the month was 
5.31 days per weck, as against 5.32 in the previous 
month, and 5.16 in the same month of the previous 
year. In Scotland the men worked 5.53 days, in Eng- 
land and Wales 5.29 days, and Ireland 4.90 days. The 
general regularity of the work in all the great coal- 
fields was surprising; only in Leicestershire and Not- 
tinghamshire did the average fall below five days per 
week. In Durham and Northumberland only 0.8 per 
cent. of the members were in receipt of unemployed 
benefit. It was only 0.9 per cent. in the previous 
month. In the same month a year ago it was 1.2 per 
cent, 

Employment in the ironstone mines and open work- 
ings was also good, though not quite so good as a year 
ago. The returns comprise 17,601 working miners and 
others, and the average time worked was 5.58 days per 
week ; in the same month a year ago it was 5.68 days. 
But the number employed was 2.1 per cent. more than 
a year ago. The average time worked all through 1897 
was marvellous, and it shows how steadily and regu- 
larly these men attend to work in all the districts, for 
of those enumerated the lowest was 5.4 days per week. 





Employment in the pig-iron industry is good. The 
total number of furnaces in blast was 351, an increase 
of one over the previous month, but with little change 
in thenumber employed. A year ago there were fewer 
furnaces in blast by six, and fewer men employed by 
491. At the steel works employment is also better 
than it was a year ago. At 138 works 38,735 persons 
were employed, as compared with 38,063 a year ago. 
The puddling furnaces and rolling mills show no mate- 
rial change. At 93 works 19,402 persons were em- 
ployed ; a year ago the number was 19,311. At the 
tinplate works the number of mills at work was 326, 
one more than in the previous month, but two less 
than a year ago. Censlecing the long dispute in the 
engineering trades the foregoing figures are very en- 
couraging. 

Employment in the engineering and allied trades 
continues to be seriously atfected by the dispute. The 
percentage of unemployed members of the unions, 
apart from those directly affected by the strike and 
lock-out, was 6.5 per cent., as compared with 2.5 per 
cent. a yearago. To these must be added the 83,000 
men idle by the dispute, many of whom are labourers. 
The shipbuilding trades have been seriously affected, 
there being a very large increase in the number of 
unemployed. The proportion of idle members was 
14.1 per cent., as compared with 7.7 per cent. a month 
ago. This increase is not due to slackness of trade, for 
the shipyards are full of work in all the chief centres. 

The building trades are usually slack at this time of 
year, and therefore the increase of unemployed is not 
surprising ; but the proportion is not large, only 2.8 
per cent.; a year ago it was 2.1 per cent. All through 
1897 work was good, so good that advances in wages 
were conceded ina number of places. In the furnishing 
and wood-working trades the proportion of union 
members out of work was 4.7 per cent., as compared 
with 4.3 per cent. a year ago. 





The printing and bookbinding trades show a slightly 
better return than a year ago, the proportion of un- 
employed being3.1 per cent., as compared with 3.3 per 
cent. The paper trades present a similar proportion, 
3.2 per cent., as compared with 3.3 per cent. a year 
ago. The glass trades are slightly better, with 11.1 
per cent. unemployed, as compared with 12.5 per cent. 
& year ago, 

In the leather trades there has been a decline, the 
proportion of out-of-work members being 5.5 per cent., 
as compared with 2.9 per cent. a year ago. Employ- 
ment in the boot and shoe trades is represented as 
bad, both in the ready-made and bespoke branches. 
In the tailoring trades employment is slack or quiet in 
both branches. 

In the cotton trades employment is fair in the spin- 
ning branch, having improved ; the weaving branch 
has also improved, but is still slack. The woollen 
trades show a decline ; in the worsted and hosiery 
branches employment is slack. Only about 62 per cent. 
of the females have been working full time at 542 
mills, employing 85,000 females. 

Dock and riverside labow is about the same as a 
year ago, with an increase of only 53 in average em- 
ployment in London. 





The number of fresh disputes in the month was 28, 
involving 1879 workpeople. The corresponding num- 
bers for the previous month were 41 disputes, involving 
6644 workpeople ; and for the same month a year ago 
36 disputes, involving 6316 workpeople. Those given 
are exclusive of any fresh dispute, or extension of 
lock-out in the engineering trades. Of the total 
number, eight were in the building trades, three in 
mining and quarrying, two in the metal and shipbuild- 
ing trades, six in the textile trades, and nine in various 
other industries. Thirty old and new disputes were 
settled in the month, affecting 7713 persons. Of these 





eleven, affecting 1030 workers, were settled in favour 
of the workpeople ; ten, involving 1102 persons, in favour 
of the employers ; and the other nine were settled by a 
compromise, affecting 5581 persons. In mere numbers 
the honours were divided, but negotiations and com- 
promise affected the greatest number of workpeople, 
much to the advantage of all concerned. Many dis- 
putes are arranged in this way that do not come into 
the returns ; such as those dealt with by the North of 
England Board of Arbitration and Conciliation, and 
the Midland Wages Board, both of which Boards 
arrange the differences mutually between the em- 
ployers and employed ere they really develop into a 
dispute. 

The changes in the rates of wages affected a much 
larger number of workpeople than those involved in 
disputes. The changes in the month affected 13,300, 
of whom 10,200 workers received advances in wages, 
while only 3100 sustained decreases. The net result of 
all the changes was an increase of about 6d. per head 
in the weekly wages of all affected. Changes affect- 
ing about 2500, or 20 per cent. of the total, were pre- 
ceded by strikes, while those affecting 8700 were 
arranged under sliding scales in force. The remain- 
ing changes, affecting about 2100 workpeople, were 
effected by negotiation between the parties or their 
ne ee ; in one case ending by a reference to 
arbitration, in which about 300 workers were in- 
volved. The changes on the whole were favourable 
to labour, a fact which shows that trade is far from 
depressed, apart from industrial disputes. Among 
those benefitted were the bakers in some districts, a 
class of workers not over well paid, considering the 
nature of their work and the conditions under which 
it is performed. 

The Monthly Journal of the Amalgamated Society 
of Engineers reports that at date there were 91,944 
members, of whom 27,996 were on donation, an increase 
of 132; on sick benefit 1796, increase 68 ; on super- 
annuation 3076, increase 42. The report states that 
rumours have been current that the Society was about 
to collapse, and it adds that the members need have 
no misgivings in regard to the Society fulfilling any 
obligation. The cost of benefits during the past 
month was: donation, 9883/. 6s.; sick benefit, 725/. 10s.; 
superannuation, 1395/. ; or a total of 11,961/. 16s., or 
4s. 44d. per member per week. In addition, 741J. 4s. 6d. 
were paid to non-full members. To this amount must 
be added 22,273/. expended from the contingent fund, 
or a total from that fund, in connection with the strike 
and lock-out, of 212,401/. 1s. 8d. The report refers 
to the later conferences with the employers, and the 
rejection of the terms by the men, stating that the 
fight must go on, and that it is necessary to raise 
more money for the purpose. It praises the men for 
their firmness and solidity, and indicates that the lock- 
out may extend. It reports that a pattern-maker, who 
had accepted a position of foreman in a firm where the 
lock-out is in force, has been ordered to withdraw 
from that firm. The election of general and assistant 
secretaries has to be completed ere the end of June, 
and all nominations for those posts are to take place 
on or before February 28, and must be at the office by 
March 1. The election of General Council also takes 
place similarly. The organising district delegates give 
reports concerning the particular areas covered, most 
of them dealing in some way with the existing dispute, 
but not in any way indicating any action other than a 
continuance of the struggle. The Glasgow delegate 
reports that there is plenty of work on hand ; the 
Liverpool delegate derides the recent conferences ; the 
Newcastle delegate states that there are piles of work 
on hand, The reports from Canada, America, and 
Australia present no new features ; in the latter there 
was an increase on donation benefit. There is nothing 
in any of these reports to indicate that the Society is 
disposed to alter its tactics on the eight-hours question. 

There was no indication of the collapse of the strike 
in the Monthly Journal of the engineers issued in the 
early part of last week, and yet ere the week ended it 
had collapsed. The method of ending the lamentable 
affair was all of a piece with the attitude taken nearly 
eight months ago, when the demand for the eight 
hours was made. The whole thing has been a series 
of blunders from first to last, accumulating as time 
went on. When the representatives of the men went 
into conference they withdrew the strike notices ; but 
why did they not withdraw the demand? It would 
seem that they tried to make themselves believe that 
they were not beaten ; at least they seem to have en- 
deavoured to make the men believe that they were not 
beaten. But it was as plain as a pikestaff that the 
strike was utterly futile, and yet they had not the 
grace to end it in such a way that the lock-out notices 
could have been withdrawn. The action of the men 
and their leaders have done more to break up trade 
unions than anything proposed by the employers. The 
manner in which the committee and the other leaders 
have blundered was painfully evident so late as Friday 
night last, after it had leaked out that the strike had 
collapsed, when the secretary of the engineers gave a 
denial to the rumours to the representative of a press 





agency. That there were differences of opinion among 
the representatives of the men as to the policy to be 
pursued is well known, but all of them must have seen 
that a prolongation of the struggle meant ruin. To want 
of prudence must be added want of dignity. After im- 
poverishing the greatest union in the world, after 
wasting the resources of other unions, after a loss in 
time which is irreparable, and inflicting losses upon 
employers and upon the public which the conditions 
of trade can ill atford, the collapse comes with disaster 
to all concerned—not even in such a way as to en- 
courage employers to reconsider any of the terms 
which were deemed to be so obnoxious to those who 
inaugurated the contest. 

The thirtieth distribution of strike pay took place 
on Saturday last, when no fewer than 83,000 men had 
to be paid. Of these 30,000 were engineers, the largest 
number yet dealt with, 10,000 allied workers, 8000 
non-unionists, and 35,000 labourers. The total sum 
disbursed was 37,000/., the greater part of which was 
paid by the Amalgamated Society of Engineers, but a 
large proportion came in from subscriptions, dona- 
tions, and levies. Even if the anticipations of the 
Conference held on New Year’s Day were realised, 
the Society would still have to find from 7000/. to 
10,0002. per week. This amount would be largely in- 
creased if lock-out notices were greatly extended. 
The Fairfield Company discharged 25 per cent. of 
their men, in accordance with the notices, notwith- 
standing the rumoured collapse of the strike, and the 
withdrawal of the demand for the eight hours, But 
the men did not all leave work as in other cases. It 
is understood that those not discharged will work on 
until the expiry of all the notices, instead of leaving 
in a body as heretofore. This is probably done to 
save the funds, which otherwise would be expended to 
the extent of an additional 2000/. per week if all went 
out at once. It is expected that if the shops are opened 
a large number will return to work tacitly upon the 
employers’ terms, but without formal sanction by the 
unions. But the men will have to forego their oppo- 
sition to non-union men. 





The report of the Ironmoulders’ Society states that 
their numbers have reached the highest on record, and 
even the idle members have been reduced by three in 
spite of the lock-out. In publishing and commenting 
upon the Conference circular asking for funds, the 
trades are reminded that the Society is loyal to the 
engineering trades Federation, but some understand- 
ing has been arrived at on some of the points at issue. 
The matter is therefore placed before the members to 
be voted upon, so that financial help may be given to 
those locked out through the dispute. 





The all-absorbing topic of conversation in industrial 
circles throughout Lancashire at the close of last week 
was the rapidly approaching close of the engineering 
dispute, for its close was fully anticipated. It was in 
the air, so to speak. Preparations had been made for 
the extension of the lock-out throughout the Lan- 
cashire districts on an extended scale, but perhaps this 
will not now be necessary. The feeling of the Fede- 
rated Employers was that the men would not further 
prolong the struggle to any extent. And yet the 
rumoured collapse was scarcely realised, considerable 
anxiety being manifest to ascertain whether the 
rumours had any foundation in fact. There is plenty 
of work on hand, and much more in reserve as soon as 
work can be re-started under fairly good conditions. 
If any difficulty now arises it will Homeric the men 
do not frankly solve the question of opening up nego- 
tiations fora return to work. If they dawdle back in 
a discontented frame of mind, the chances are that 
many will be displaced, which otherwise might not 
have been the case. In the iron market the subject 
was discussed in all its bearings by the various 
groups of persons more or less interested. But the 
anticipated closing of the dispute did not improve 
business much, as it was thought, perhaps, that difficul- 
ties would delay the settlement. But prices hardened, 
especially for forward delivery. The idea seems to be 
that there will not be a large weight of buying all at 
once, so that a policy of waiting events was observed. 
Among some of the allied trades there is a feeling of 
satisfaction that the crisis is nearing an end. Some 
were drawn into the movement because they could 
not help themselves, but they deplored it. The Steam 
Engine Makers’ Union at headquarters never fully en- 
dorsed the policy of the London engineers, but they 
were drawn into the struggle, in spite of themselves. 





The state of trade in the Wolverhampton district 
has not quite realised expectations as to prices prior 
to the quarterly meeting. It was thought that the 
price of the better qualities of manufactured iron would 
be advanced, but makers did not see their way to <e- 
clare any alteration in their lists. This is, doubtless, 
due to the extended use of steel, and to some extent 
to the then unsettled state of the engineering dispute. 
Common unmarked bars remain at the old rates, which 
is only 10s. per ton above the lowest rates ruling for 
the last 30 years. The trade is active as regards these 
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qualities, and some makers think that they may get 
more, but buyers are shy of making heavy contracts 
even at quoted rates. All the works in the district 
are in full swing. Makers of bars, plates, and best 
sheets have their order books well filled for the current 
quarter. Exporting houses report the receipt of heavy 
lines for plates and structural iron for the Far East, 
for India, Japan, and also for Spain. Furnace pro- 
prietors are increasing their production of pig iron to 
meet the increased demand ; customers press be easier 
rates, but the advanced quotations are firmly main- 
tained, and for earlier deliveries even enhanced prices 
are given. Thesteel trade is very brisk in nearly all 
departments. The engineering and allied industries 
continue to be well employed in most cases, and so are 
the major portion of the hardware trades, both light 
and heavy. The rumour was that lock-out notices 
were to be extensively given to the engineers and 
allied trades in this district, but possibly the action 
will be averted by the withdrawal of the eight-hours 
demand by the London men. Any extension of the 


lock-out in the Midlands might lead to wholesale | 


notices, even by firms hitherto not quite in accord 
with the Employers’ Federation. 





Reports as to the state of trade in the Birmingham 
district are, on the whole, satisfactory, the only excep- 
tion being the sheet branch. There appears to be a 
good demand for structural iron and steel, and for 
some kinds of railway material for rolling stock. The 
chief demands are for India and Australia, with some 
good lines from South Africa. The only complaint 
seems to be that prices still rule low in most cases. 

An organisation is growing into importance in 
South Wales and Monmouthshire adverse to the sliding 
scale, and a conference of 108 delegates, representing 
73,349 working miners, was held in Cardiff last week 
to take such action as may be found advisable. It is 
proposed to institute an amalgamation of the different 
bodies, and to organise with a view to ulterior action. 
Some of the more cautious of the delegates depre- 
cated hasty action, but it was resolved to appoint a 
provisional committee to draft a scheme of federation 
suited to the several districts. Hitherto the Welsh 
miners have been outside the ‘‘ National Federation,” 
but they co-operate with the latter on Parliamentary 
and some other matters. 

Dr. Spencer Watson, arbitrator in the Scotch steel 
trade dispute, has given his award as follows: ‘That 
the steelworkers shall receive time and a half after 
two o’clock on Saturdays, instead of after five o’clock, 
as at present.” But he dismissed all the other claims 
put forward by the men. The decision applies to all 
the steel works in Scotland. 








DurBAn.—Durban bar is deeper now than it has been 
for some considerable time. At low water the depth in 
the south channel is about 20 ft. and 25} ft. at high 
water, 





MorecAMBE SEWAGE.—At a special meeting of the 
Morecambe District Council on Friday twelve competi- 
tive schemes for the sewage of the district were con- 
sidered, and eventually the scheme submitted by ‘‘ For- 
ward ” was adopted. The scheme will serve for a popu- 
lation of 60,000, and the estimated cost of the works is 
39,2277. 10s. 9d. (exclusive of way leaves, engineering, or 
land). The successful competitor is Mr. H. B. Nichol, 
C.K., of 60, Corporation-street, Birmingham. The cost 
of the schemes submitted ranged from 19,0002. to 66,000J. 
(not including working expenses). The adopted scheme 
will now be submitted to the Local Government Board 
for approval, 





Our Coat Exports.—The past year was a decidedly 
rogressive period in the history of our export coal trade. 
he total direct shipments for the12months were 37,102,138 
tons, as compared with 34,262,056 tons in 1896, and 
33,101,452 tons in 1895; while coal was shipped last year 
for the use of steamers engaged in foreign trade to the 
further _extent of 10,458,758 tons, as compared with 
9,937,305 tons in 1896 and 9,407,789 tons in 1895. In 
one way or other, coal left the shores of the United 
Kingdom last year to the aggregate extent of 47,557,896 
tons, as compared with 44,199,361 tons in 1896 and 
42,509,241 tons in 1895. It will be seen that the increase 
in the shipments last year was no less than 3,358,535 tons ; 
and should a similar rate of progress be maintained 
during the new year, the exports of 1898 will be 
00,000,000 tons in round figures. Some 25 or 30 years 
since there was an outcry that we were exhausting our 
coal resources, but since then the quantity of coal sent 
abroad has considerably more than doubled, while the 
home consumption has also experienced an enormous 
mcrease. France continues to be the largest external 
consumer of British coal, having taken 5,701,240 tons 
in 1897, as compared with 5,222,593 tons in 1896, and 
¥,067,814 tons in 18%. The shipments to Germany 
last year were 5,043,874 tons, as compared with 4,522,073 
tons in 1896, and 4,143,718 in 1895; those to Italy 
Were 4,834,094 tons, as compared with 4,143,939 tons 
and 4,311,672 tons respectively ; those to Sweden and 
Norway 3,460,672 tons, as compared with 3,120,868 tons 
and 3,014,714 tons respectively; and those to Russia 
#,016,800 tons, as compared with 1,858,442 tons and 
1,811,261 tons respectively, 





ELECTRIC TRACTION.* 
Mechanical Features of Electric Traction. 
By Puitre Dawson, London. 
(Concluded from page 32.) 


Swivel Truck.—The rapid growth of inter-urban lines, 
upon which the tendency is to use long cars, and the 
desire on many tramways to use long cars for city work, 
have resulted in the swivel truck, shown in Fig. 11. This 
is the result not only of railway experience, but also of 
many years’ experience of electric tramway needs. A 
truck so constructed runs exceedingly easy, the weight 
being doubly cushioned by the two elliptical springs and 
spiral springs over each axle-box. The brake gear is 
simple, and the shoes are applied with a Rewsece®, lever- 
age. The centre of gravity of the trucks has been brought 
down as low as possible ; with cars having straight sides, 
the body of the car need not be more than 27} in. above 
the rail. The wheel-base has been kept short, and the 
space between the axles kept clear, so that it is possible 
to mount two motors on the truck without difficulty. 
The arrangement of the springs on the trucks renders it 
possible to remove the bolster and elliptic springs, quickly 
and easily, whenever it becomes necessary to examine 
and overhaul the motors. When this has to be done the 
car body is simply jacked up with the bolster, and the 
truck frame can + He be run out from under the car. The 
rivets used in the construction of all these trucks are 
driven in hot by means of pneumatic riveters under 30 
tons pressure. 

Motors.—In the early days the motors were all used 
with double-reduction gearing, with consequent great 
waste of power in a double transformation of the high 
armature speed to the low speed of the car-axles, an effi- 
ciency of 60 per cent. being rarely obtained. At present, 
good design, workmanship, and materials have brought 
about such a change for the better that under most 
conditions an efficiency of 80 per cent. is attained, which 
remains constant with widely varying loads. When 
the application of electricity for propelling street cars 
was first practically attempted, it was endeavoured 
to apply the existing stationary motor to the existing 
running gear. The motor and axle were connected by 
means of belts, sprocket chains, friction clutches, and 
other mechanical devices, all of which, with few excep- 
tions, have now been abandoned, on account of the great 
expense of maintenance and,their low efficiency. Double- 
reduction spur gearing was first introduced on the ex- 
perimental line at Woonsocket, Rhode Island, which was 
jointly —p in 1886 by the Thomson-Houston and 
Bentley-Knight Companies; and the advantages of a 
—— constructed and self-contained motor truck were 
then demonstrated. The high speed and comparatively 
cumbersome construction of motors at that time neces- 
sitated a double reduction in gear between armature and 
axle, each reduction being about 9 to1. Thus an arma- 
ture speed of about 1500 revolutions per minute gave a 
car speed of about 15 miles per hour. The later makes 
of double-reduction motors, of which a great many have 
been employed both in the United States and in Europe, 
have done excellent work; but more recent and keener 
competition in electric traction has resulted in more ad- 
vanced designs being developed. : 

‘The electric motor having demonstrated its ability to 
do the required work, the next problem wasso to improve 
it as to reduce the working expenses as low as possible. 
This was partially effected by improving the design of 
the double-reduction motor, and to a much greater extent, 
by the introduction of single-reduction gearing. The 
success of single-reduction stimulated still further im- 
provement in design ; and motors mounted direct upon 
the driven axles, and devoid of all gearing, were deve- 
loped. These, however, have not yet come into practical 
use for street cars, on account of their increased weight 
and also of their rapid deterioration owing to the ab- 
sence of any spring support, in consequence of which the 
motors receive all the shocks due to the comparatively 
rough tramway lines. The increased weight and rapid 
deterioration, and consequent increase in original cost 
and maintenance, have prevented their competing on 
even terms with improved single-reduction motors. 

Single-Reduction Motors.—The maturing of the design 
of single-reduction motors marks a distinct epoch in the 
construction of tramway motors. The practical experience 
of many years’ use has proved them reliable and efficient; 
and they have fairly fulfilled the following essential 
requirements of a motor for tramways: } 

1. The motor must be as light in weight as possible, 
having due regard to strength and simplicity in its 
mechanical and electrical construction. 

2. It must be completely closed in, and protected from 
dirt, moisture, &c. ‘ 

3. Its capacity must be ample, and it should be able to 
run continuously for at least two hours at its rated 
capacity, without heating beyond 90 deg. to 135 deg. Fahr. 
It should be capable of developing at least 50 per cent. 
more than its rated capacity, without injurious sparking 
or other damage ; and the starting torque must be great. 

4, All the external and internal parts of the motor 
must be thoroughly accessible, and easily taken apart. 

That motor is the best which enables the line to be 
worked at the lowest cost for fixed charges as well as for 
running expenses. The relation between weight of motor 
and expense of working is forcibly shown by the main- 
tenance of way on various tramways at present working. 
A motor entirely protected from dirt, moisture, &c., nee 
far less repairs, and so diminishes the cost of working. 
If a motor does not keep within a certain limit of heating 
and sparking, renewals of parts will obviously become 
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numerous and costly. Difficulty of access to the wear- 
ing parts means higher charges for maintenance and 
labour. 

Gearing.—More than one reduction in gearing between 
armature and axle means too high speed of the armature, 
and consequently too great wear in the teeth. Any 
decrease in number of parts and bearings diminishes the 
cost of maintenance. Large teeth must be used, and the 
gearing must run in grease. Experience has proved the 
greater economy of steel over cast-iron gearing for 
tramway motors. A recent careful investigation of 66 
tramways in 49 cities, using over 7000 motors, has demon- 
strated that the average life of cast-iron gearing is some- 
what over 30,000 miles, while that of steel gearing is 
nearly twice as great. Apart from the advant of 
longer life and higher efficiency, there is much less danger 
of breakage in steel than in cast-iron gearing, and of 
consequent springing or breaking of shafts and frames. 
The teeth are cut out of a solid rim by finely-made cutters 
of the best known shape, as determined by exhaustive 
experiments. Motor pinions should be made from the 
best hammered steel forgings, and the teeth should 
be formed by accurate cutters and specially designed 
machinery with the same care as is used in the manu- 
facture of the gearing; and they should all undergo the 
same rigid inspection and tests as the gearing. 

Power.—The average horse-power exerted by a tramway 
motor at the car wheel probably does not exceed 20 per 
cent. of the maximum power it is expected to exert in 
starting the car under the various conditions encountered. 
In order to get the best efficiency out of such a motor, it 
is necessary that its point of highest possible efficiency 
should coincide with the development of the power at 
which the greatest amount of work is to be done. 

Suspension of Motors.—There are three principal ways 
in which the motors can be suspended from the trucks; 
they are known as ‘‘nose,” and “‘side-bar,” and ‘‘ centre” 
suspension. In the first method, shown in Figs. 12 and 13, 
one end of the motor rests on the axle through its bearings, 
while the other is hung from the truck by a cross-bar and 
springs. An advantage claimed for this method is that 
the gearing wears more evenly. In “‘side-bar” suspension 
the weight is nearly all taken off the axles. As shown in 
Figs. 14 and 15, a side frame resting entirely on springs 
carries the motor by two lugs, one on either side, which are 
so placed that the motor is suspended from its centre of 
gravity. This plan has not proved as successful as was 
anticipated ; and the first, or ‘“‘nose” suspension, is still 
much in use. 

Rating of Motors.—This is rather a difficult question, 
because there are so many variable factors. At present 
nearly every manufacturer has a different method of 
rating, and a motor which would be called 15 horse-power 
by one is called 80 re by another. A tramway 
motor works intermittently, and, therefore, can exert for 
brief periods a much larger power than it could con- 
tinuously. Motors may be rated either by the torque 
which, when making a given number of revolutions per 
minute, they exert upon a wheel of a given diameter, that 
is to say, by their tractive effort ; or else by the horse- 
power which they can develop. In both cases, however, 
care must be taken to state the length of time during 
which the motors are to exert their rated power ; and also 
the rise of temperature permitted in that time. The 
General Electric Company, which is the largest manufac- 
turing establishment in the United States, rates its motors 
by the torque, which they can exert for one hour at the 
circumference either of a 30-in. or of a 33-in. wheel, 
at the speed for which they have been constructed, 
with a limiting rise in temperature of 135 deg. Fahr. 
after a run of one hour. Such a rating fairly repre- 
sents the maximum conditions of ordinary working, 
and leaves sufficient margin to meet emergencies without 
injury to the motor. Instead of expressing the power of 
the motor by the torque, the tractive effort which the 
motor can give out at the normal speed may be stated. 
Motors may also be rated by the horse-power which they 
can safely give out temporarily, while they are so designed 
that they can run continuously at half that rated power 
without their temperature rising by more than 90 deg. to 
135 deg. Fahr. Inasmuchas all the insulation used in the 
construction of tramway motors is practically fireproof, 
they can stand a far greater amount of heating than ordi- 
nary stationary motors. It is unnecessary to go into the 
electrical details of the devices used for controlling the 
speed with tramway motors ; they can now be considered 
practically perfect, and they are so designed mechanically 
that it is impossible for an attendant to make a mistake 
in handling them. 

Figs. 18 and 19 have been kindly furnished by the 
British Thomson-Houston Company. Fig. 18 shows the 
commercial efficiency, the torque at the circumference of 
a 33-in. wheel, and the pees both with full and with 
shunted fields, of a General Electric 800 motor with a 
four-turn armature, that is a General Electric motor 
having a torque of 800 lb. This motor was originally con- 
structed for American lines, and is designed for average 
speeds of 12 to15 miles an hour. Fig. 19 gives the effi- 
ciency, speed, and tractive effort of a General Electric 
1000 motor with full field. ; 

Fig. 20, furnished by the kindness of the Westinghouse 
Company, gives the efficiency, the torque on a 30-in. 
wheel, and the horse-power developed, of a No. 46 motor, 
which is nominally rated at 25 horse-power. The tem- 
perature tests of this machine were as follows : Amperes, 
38 ; electromotive force applied, 500; duration of test, one 
hour ; draw-bar pull on 30-in. wheel, 1000 lb.; rise in 
temperature of commutator, 54 deg. Fahr., of field 115 deg., 
and of armature 72 deg. Fahr. For higher currents than 
the above the temperature will rise approximately as the 
square of the increase in current. But for lower currents 
the temperature will not fall according to the square of 
the decrease, because the element of iron loss is practically 
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a constant, and is, therefore, of greater relative value at 
light loads. 

Power Station.—The success or failure of an electric line 
depends to no small extent upon the situation and design 
of the power station. The conditions which govern its 
erection are in many ways entirely different from those 
which have to be considered in the construction of an 
electric-lighting station. The load is constantly varying, 
and the variations are large and unexpected. Break- 
downs are more serious than in electric lighting, and such 
precautions must be taken as will render a suspension of 
service practically impossible under any circumstances. 
In many instances the station must be in continuous 
operation for several consecutive days. In large American 
power stations certain of the engines have frequently been 
running for eight and ten days continuously. In Fig. 2 
is shown a diagram of the results obtained in a series of 
readings taken on an English tramway ; and in Table IX. 
are given the sizes of engines recommended for use in 
power stations, 











upwards, slow-speed compound condensing engines, hori- 
zontal or vertical, are preferable. Direct coupling is 
steadily gaining ground, and should always be used for 
units of 100 kilowatts and upwards. ; 
Stations should always be built as compact as possible ; 
but space, light, and above all, ventilation, should never 
be grudged in the engine-room. Whether vertical or 
horizontal engines are adopted seems to depend primarily 
upon the available space ; and, secondly, and to a large 
degree, upon the fancy of the designing engineer. 
Power.—Tramway work being of such a character that 
even in the largest stations the average load rarely exceeds 
two-thirds of the maximum, it becomes necessary, in 
order to have an economical engine, for it to be so con- 
structed that at its most economical cut-off it will give 
out two-thirds of its maximum power. Thus, supposing 
an engine at its most economical cut-off at 28 per cent. 
will give 350 horse-power, at its maximum cut-off of 80 
per cent. it will give 520 horse-power. When, therefore, 
an engine of 350 horse-power is ordered, it is expected to 





TABLE X.—Comparative Weights of Engines for 
Lighting and for Traction. 





Weight of Engine. 





Power 
oO eta com TET 

Engine. ; 

For Lighting. For Traction. Difference. 

LaF. Ib. tons | Ib. tons Ib. tons 
90 | 13,600= 5.8 15,000 = 6.7 2000 = 09 
115 15,000 = 6.7 17,000 = 7.6 2000 = 0.9 
140 21,000 = 9.4 3,000 = 10.5 2500 = 1.1 
216 33,(03 = 14.8 37,000 = 16.6 4000 = 1.8 
325 46,000 = 20.5 50,000 = 22.3 4000 - 1.8 
400 53,100 = 23.7 58,000 = 25.9 £000 = 2.2 
500 74,000 = 33.0 80,000 = 35.7 60.0 = 2.7 


arranged that if the normal load be suddenly thrown on 
or off an engine the speed shall not vary more than 2 per 
cent. In some cases a maximum variation of 1} and 1} 
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Tapik IX.—Sizes of Enyines Recommended for Use in 2400 | Paes ae fa a I 
Power Stations. | ia 7 T ae e | 
Maximum Power Number of Power of Each 2200 TI | | w f id ] 
Required. Engines. Engine. 20lsoli00 | | Lewy 
. 2000 } | | 
LHP. LILP. + | | 
200 2 200 7800/78) | 90} } ; 
4co 3 200 | | D 
600 3 300 1,6 0 0/16}40] 60)-- 
1,000 3 500 1400\14 70: 
1,500 4 5:0 
2,000 4 750 1,2.00/12)|$0| 60- 
5,000 6 1°00 i | 
F o}—+— 
10,000 6 2000 1,000\1 5 
: 800] 8/20 40; 
In early days the engines employed were far too small 
and weak. At the present time dynamos for tramway sce: Hd Fa fe 
work are so constructed that accidents to them are quite 400 4)10| 20'- 
as rare as to the driving engines themselves. Counter- een a) | <el— | 
shafts have been abandoned as wasteful in power and , | 
useless. Large reserves of power were also provided on 0 70. 20 30 40 50 60 70 
ractice has been aban- 42504. AMPERES 


the earlier electric lines; this 
doned, and Table IX. shows the reserve power which 
should be allowed ; it will be seen that a sufficient 
number of engines are provided to furnish the maximum 
horse-power required for working the line, with a surplus 
of one engine in reserve. With this reserve the ma- 
chinery can be kept in perfect adjustment and repair, 
one engine being at all times stationary. In case of a 
breakdown, this extra engine is ready to take the place 
of the one disabled. 

Driving.—A great diversity of opinion used to exist as 
to whether the engines should drive the generators by 
ropes or belts, or be directly coupled. The great objec- 
tion advanced against direct coupling was the want of 
elasticity, which in the event of sudden and heavy over- 
loading might cause a breakdown of the engineitself. It 
is said that belts and ropes act as a spring, and prevent 
sudden shocks from damaging the engine. It seems, 


however, to be beyond doubt that for large stations 
having direct-coupled engines 


be able to run at 50 per cent. overload, the generators 
being constructed to stand the same strain. Al] bearings 
must be of such ample dimensions as to run perfectly 
cool when the engine is working at 50 per cent. above its 
rated power. 

_Engines.—In consequence of the difference of condi- 
tions between a lighting and a traction station, all en- 
gine builders who have had experience in tramway work 
now build an entirely different kind of engine for trac- 
tion from that which they supply for lighting stations, 
as far as dimensions and Hie 3 are concerned, as indi- 
cated in Table X. The conditions under which a tram- 
way engine works are, if anything, more onerous than 
those of a rolling-mill engine. A slight variation, either 
in number of revolutions per minute or in angular velo- 





city per revolution is of the greatest importance in a 
traction station, whereas it is of small importance in a 


of 500 horse-power and | rolling mill, A traction station should always be so 
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percent. is all that is allowed. Where polyphase cur- 
rents are used constant speed is of even greater import- 
ance ; and a guarantee should be required that under no 
circumstances shall the angular velocity during one revo- 
lution vary more than three-quarters of 1 per cent., and 
in some cases not more than half of 1 per cent. With 
heavy flywheels and governors properly designed for 
tramway work, especially when the governors are of the 
flywheel kind, it is quite practicable to fulfil the above 
conditions. A shaft governor is undoubtedly far more 
satisfactory in every way than any ball governor driven 
by belt or gearing from the engine shaft. 

Governing.—During the last few years there have been 
several flywheel accidents in tramway stations in America. 
Respecting these accidents and flywheels in general, more 
is said later on. Most flywheel accidents have occurred 
with engines employing a releasing valve gear and a deli- 
cate ball governee, When the load is suddenly thrown 
off, and when they have to work with no load and a 
vacuum, ball governors are too uncertain. They generally 
act ; but occasionally the valve gear, owing to wear or bad 
adjustment, prevents the engine from controlling itself. 
To obviate this, a second governor is put in engines of 
this class, which governs some 10 revolutions slower than 
the main governor, and which, when it exceeds the speed 
it is set for, causes a stop-valve to trip, whereby the 
steam is entirely shut off from the engine. This seems 
to be an admission that such engines are liable to run 
away. With powerful shaft governors connected directly 
to the cut-off valves by means of positive mechanism, it is 
impossible for engines to run away. 

Table XI. gives the standard dimensions of bearings 
and flywheels, and the weights, of typical engines now 


TaBLE XI.— Weights of Engines and Flywheels for 
Electric Traction. 


| 
Description of governor..| Flywheel governor 
. ———_ | 
=e oad, indicate | 
— ( horse-power .. 583 1,070 5c0 800 
= + maximum, in- 
—" | dicated horse-| 
power.. 911 1,65 
‘ 


0 1,000 1,600 
000 | 186,000 325,000 


ane : Ib.) 106,000 | 17 
Weight of engine { tons) 47.4 | 79.0 83.1 | 145.0 
Fly j diameter ft. 11 } 15 15 = : 
anda eee Ib.) 25,000 | 45,000 | 60,000 100,C0\ 
wheel | weight (om 1.2 | 201 | 98) 44.6 
Bear- fdiameter  in.! 13 15 | 18 20 
ings length 2 | 80 34 36 


Ratio of length to dia-| 


meter of bearings | 1.92 | 200 | 1.89 1.80 





successfully working large tramway stations ; the first two 
examples are engines with flywheel governors. The smaller 
engines are fitted with single or double piston valves, 
Figs. 22, 23, and 24, and the larger with gridiron valves. 
In small engines the governor acts only on the high- 
pressure cylinder ; but in large engines it is so arranged 
as to act on both cylinders. Table XII. gives the di- 
mensions of some standard Continental engines, most 
of which are driving rolling mills. On comparing the di- 
mensions of the bearings in this Table with those of the 
tramway engines, it will be seen that the ratio of the 
length of the bearing to its diameter in the tramway 
engines is generally somewhere near 2 to 1, Table XI. 
whereas in the engines not designed for tramway work 
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it is nearer 14 to 1, Table XII. The main bearings are 


there is one direct-coupled engine, with cylinders 15 in. 


usually provided with cylindrical shells, which can be | and 23 in. in diameter and 17 in. stroke, driving a 200 
taken out by simply jacking up the shaft to take the | kilowatt generator. The results may be considered highly 
weight off the bearings. The shells are made hollow for | satisfactory. Practically the minimum coal consumption 


water circulation, which can be used 
ings should heat from dirt or other cause; by this means 
the engine can be enabled to complete its run. 
































TABLE XIV.—Execrric TRAMWAY GENERATORS. 





in case the bear- | is 1.67 Ib. per indicated horse-power, and 2.48 Ib. per elec- 


trical horse-power at the switchboard. It therefore ap- 


pears safe in a well-designed and fairly large station to 

























































| Armatur | rolu- H ici a 
Rated Total Weight Diameter , Number pong inlets | Rated 
Power. | of Generator. | of Shaft. a ote pert of Poles.’ Minute. _ —— -| Power. 
| Diameter.| Weight. Full Load.| Half Load. |Quarter Load | 
kilowatts Ib. tons | in. in. in. Ib. tons | revs. percent. | percent. | percent. kilowatts 
150 13,100 = 5.8 Tto 9 45 6,000 = 2.7 6 200 934 92} | 89 | 150 
( 37,000 = 16.5 | 9,, 11} 59} 14,520 = 6.5 6 120 | 
225 34,300 = 15.38 | 9,, 114 91 13,920 = 6.2 6 150 93} 93 89} 225 
(, 21,000= 9.4 | 9,, 104 45 | 7,000= 3.1 6 200 
J 60,400 = 27.0! 14,, 16 59} | 20,720 = 9.3 6 | 100 | 
300 43,900 = 19.6) 14 ,, 16 59} 16,650 = 7.5 6 150 94 93 89} 300 
\) 39;100 = 17.4] 14,, 16 59| |15,500= 6.9] 6 200 
( 74,250 = 33.1! 15,, 18 31,489 = 14.0 8 80) | 
71,440 = 31.9; 15,, 18 2 30,580 = 13.6 8 100 , , 
400 | 64300 = 988/ 153,18! 72 |98740-128| g | 190 % 93 £95 - 
{ 59,700 = 26.6} 14,, 16 654 | 24,900 = 11.1 6 | 150 
( 87,150 = 38.9} 16,, 18 88 | 35,800= 16.0; 10 75 
00 | 76,000 = 34.0] 16,, 18 88} | 32,000 = 14.3] 10 90 98 93 82h 500 
| 71,300 = 81.8] 16,, 18 884 | 30,500= 13.6) 10 100 ‘ ; se 
' 64,300 = 28.8) 16,, 18 88 27,100 = 12.1} 10 125 
110,000 = 49.1| 19 ,, 22 944 | 49,440 = 22.1] 10 80) 
800 100,900 = 45.0} 19,, 22 944 45,520 = 20.3} 10 100 O44 93} uD £00 
94,400 = 422 19), 22 941 | 41,170=18.4| 10 120) | 
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Taste XII.—Proportions of Bearings in Rolling-Mill 
and other Continental Engines. 


| 








Cylin. (dia... in. 17.7 | 23.6 | 23.6 [23.6 25.6 27.5 49.2 
og 35.4 | 39.3 
\ stroke 27} 43 | 41 39 254 89 49 
Revolutions per j 
minute... ..| 66 75 69 | 120 | 105 100 85 
ssar- (dia. in.) 67 |126 | 86 | 98 9.6 10.2 17.1 
Ings (length ,,!10.8 |244 | 14.2 [14.5 |15.7 16.5 | 23.6 
Ratio of length to | 
diameter of bear- | 
ings s acd | 1.93/ 1.65, 1.48 1.63 1.62) 1.48 
Mean ratio of length to diameter of bearings, 1.63. 
1 sts.—Table XIII. gives the result of tests recently 
made in a large American station. There are four tandem 


qonpound condensing engines: high-pressure cylinder 
<Vin. in diameter, low-pressure 36 in., stroke 36 in.; initial 
pressure 125 lb. per square inch; economical cut-off 
rgths of stroke in high-pressure cylinder ; vacuum 24 in. 
of mercury; revolutions 103 per minute. These four 
engines each drive by belt a 500 kilowatt generator ; and 











estimate the coal consumption per indicated horse-power 
at 2lb., and per electrical horse-power at not more than 
2.66 lb., so that the coal consumption per Board of Trade 
unit will not exceed 3.3 lb. 

Flywheels.—The use of flywheels in electric traction 
stations is important. Owing to the need of ag | the 
angular velocity as constant as possible, especially in large 
stations where, owing to Board of Trade regulations, 
»0ly phase transmissions become a necessity, the flywheels 
5 to be much heavier than for ordinary lighting work. 
The strains they may be called upon to bear occasionally 
are enormous. The dynamos for tramway work are now 
constructed with such an amount of copper, and with 
such fireproof insulation, that they can stand short- 
circuiting without serious damage. Circuit-breakers are, 
of course, supplied, and are generally prompt in action ; 
but it may happen, and has occasionally occurred, that 
something goes wrong with the circuit-breaker, and it will 
not immediately break the line when a short circuit occurs. 
It may therefore happen that an engine may be _ 
cally stopped dead, and enormous strains may thus ra 
on the flywheel. Moreover, the moment the flywheel has 
stopped, the circuit-breaker may happen to act, and the 


full power behind the piston may be applied to rotate the 
wheel, thereby again subjecting it to great strains. The 
utmost care has therefore to be taken in the design of fly- 
wheels. Accidents cause terrific havoc, and, as far as the 
damage done is concerned, are nearly as bad as boiler ex- 
plosions, if not worse. In America the circumferential 
speeds allowed, even with cast-iron wheels, are much in 
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TABLE XIII.—Tests of Pratt-Street Electric-Power 
Station, City and Suburban Railway, Baltimore. 











| | 
- {| Aug. | Aug. | Aug. | Aug. |... 

Date of test, 1895 .. i} 4 is be Ho |Average 
Average indicated horse-power | 

for 20 hours .. ie --| 1860 1873 | 1773 | 2000 | 1876.5 
Average electric horse-power| | 

for 20 hours .. ae ..| 1395.5 1405 | 1330 1499 | 1407.4 
Coal used, total.. Ib.|75, 678 72,885 |72,885 74,511} 73,490 
Coal used per indicated horse-| | 

power per hour, engines} | 

ON gyn ae) cie Ae LSB: |. 2.70: | 2S} BORE 276 
Coal used per indicated horse- | 

power per hour, other ma-| | 

chinery a -- Ib.) 0.20 | 0.19 | 0.21 | 0.19 | 0.20 
Coal used per indicated horse- | | 

power per hour, entire sta- | 

tion .. oa we Ib.| 2.03 1.89 | 2.06 | 1.86 1.96 
Coal used per electric horse- | | | 

power per hour, entire sta- | | | 

tion .. oc Ib|] 27% | 252 | 274 | 248] 261 

| 


Coal Consumption.—The above consumptions are based on the 
total amount of coal actually used in the station for the above 
electric output, no deductions being made for ash, clinker, or 
moisture. 

Load.—The heaviest load was 781 indicated horse-power, the 
lightest 366, and the average during four hours 553 indicated 
horse-power, 

Generators.—Four 500 kilowatt by the General Electric Com- 
pany, of 670 electric horse - power each, making 2680 electric 
horse-power ; and one 200 kilowatt, of 268 electric horse-power ; 
total, 2948 electric horse-power. 

Boilers.—Campbell and Zell water-tube, four sets of 700 horse- 
power, making 2800 horse-power total. 

Engines.—Four compound by McIntosh and Seymour, cylinders 
20 in. and 36 in. in diameter by 36 in. stroke, of 750 economical 
indicated horse-power each, making 3000 indicated horse-power ; 
one compound by same makers, cylinders 15 in. and 23 in. in dia- 
meter by 17in. stroke, of 250 economical indicated horse-power ; 
stoker, hoisting and conveying engines of 50 indicated horse- 
power ; total, 3300 indicated horse-power. 

Two Blake vertical twin air-pumps and condensers, each 1800 
horse-power capacity, making 3600 horse-power ; one horizontal 
ditto, 250 horse-power ; total, 3850 horse-power capacity. 

Two Blake duplex feed-pumps, 14 in. and 8} in. in diameter by 
12in. stroke, each 2800 horse-power capacity, making 5600 horse- 
power ; two combined pumps and receivers, 6 in. and 4} in. in 
diameter by 7 in. stroke, each 4500 horse-power capacity, making 
9000 horse-power ; total, 14,600 horse-power. 

Hunt’s coal and ash conveying apparatus. 
stokers. 


Roney mechanical 


excess of those to be met with in this country or on the 
Continent ; over 90 ft. per second is frequently allowed, 
as seen from some of the Tables, whereas in English 





practice it is not considered safe to go beyond 80 ft 
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This may possibly be owing to the better quality of cast 
iron in America. 

Flywheels built up of rolled plates, and constructed 
more like a boiler or a bridge, have been adopted to 
some extent in electric tramway stations in America. In 
Figs. 25 and 26 are shown plate constructions of different 
kinds; and also the construction of a cast-iron wheel 
15 ft. in diameter, and weighing about 49,000 lb. or 22 
tons. These built-up wheels generally have a cast- 
iron centre or hub, with brackets to which the arma- 
ture is bolted, so as to take some of the strain off 
the two keys that hold the armature on the shaft. To 
the centre of the hub are connected segmental web- 
plates, extending to the extreme outside diameter of the 
wheel, The plates are faced along their edges, so as to 
form a good joint. Outside of these segments are two 
circular plates, bolted through each segment and through 
both plate and hub. The segments are generally braced 
by truss pieces, held in the centre by cross-bolts which 
act as struts. Outside the web plates surrounding the 
rim is a strip riveted through the rim, and outside of this 
is a second strip also riveted through. The rims of these 
wheels are usually turned down after the wheels have 
been riveted up and fixed on the shaft. 

Accidents to flywheels may generally be attributed to 
three chief causes: firstly, poor castings or internal 
strains; secondly, faulty design and construction ; 
thirdly, excessive speed. In designing a flywheel it is 
easy to calculate its parts so that it shall be perfectly 
safe to bring it to a standstill within a given angle. In- 
vestigation of some of the best flywheels for tramway 
stations shows that their design permits of their being 
stopped in less than one revolution, with factors of safety 
varying from 17 to 18. 

(encrators.—The kind of generator to be used for elec- 
tric traction is an important question. As in the case 
of the engines, tramway generators, Table XIV. 
must stand heavy overloading without damage. More- 
over, as one pole is earthed, the greatest care must 
be taken that the best insulation is used throughout. 
Since the loads to which they are subject are extremely 
variable, dynamos as usually constructed for lighting 
work would require the position of their brushes to be 
constantly altered. To obviate this, heavy magnetic 
inductions are allowed for in designing tramway gene- 
rators, thus rendering it unnecessary to shift the brushes, 
and also avoiding sparking. It is the universal and best 
practice to use toothed armatures in tramway work. 

As to the kind of field winding which should be 
adopted, it would seem, from tests made on a large scale 
with separately excited, shunt-wound, and compound- 
wound machines, that the best suited to tramway work, 
from every point of view, is the over-compounded gene- 
rator. The usual pressure of current employed on trolley 
lines is 500 volts; and for this tension dynamos are so 
designed that the pressure between their terminals is 500 
volts at no load, and is increased to 550 volts when the 
full load comes on. The over-compounding can be regu- 
lated up to 10 per cent. by varying a German-silver shunt 
placed on the series coil. 

The curves represented in Figs. 27 and 28, for which the 
author is indebted to the British Thomson-Houston and 
Westinghouse Companies, show the high efficiency of 
tramway generators with large variation of load. 








THE MANUFACTURE OF CORDITE. 

Av the ordinary meeting of the Institution of Civil 
Engineers, on Tuesday, January 11, Sir John Wolfe 
Barry, K.C.B., F.R.S., the President, referred, before 
the ordinary business, to the recent death of Sir Charles 
Hutton Gregory, and the following resolution, submitted 
by the Council, was adopted unanimously by the meeting: 

“That the members of the Institution deeply regret the 
death of Sir Charles Hutton Gregory, K.C.M.G., Past 
President, whose association with the Institution during 
a period of almost 60 — has been marked by unremit- 
ting interest in its welfare.” 

The paper then read was on “The Machinery used in 
the Manufacture of Cordite,” by Mr. E. W. Anderson, 
Assoc. M. Inst. C.E. Cordite consisted of 58 parts of 
nitro-glycerine, 37 parts of gun-cotton, and 5 parts of 
mineral jelly, with 20.83 parts of acetone, which acted as 
a solvent, and was ultimately driven off again in the dry- 
ing process. The form in which the explosive was gene- 
rally produced was that of cords or strings of various 
diameters, cut into various lengths, the dimensions being 
adapted to suit the different guns in which it was to be 
used, The charge for a gun consisted of a number of these 
lengths bundled together, sufficient to make up the re- 
quired weight. It was also made in thin wafers for use 
in blank ammunition and for pistols, and in short tubes 
for the primers of cartridges. The manufacture of cordite, 
as conducted at Waltham Abbey, divided itself into seven 
stages: 1. Mixing the gun-cotton and nitro-glycerine. 
2. Incorporation, and introluction of the acetone and 
mineral jelly. 3. Pressing. 4. Reeling, or cutting up. 
5. Drying. 6. Blending. 7. Cartridge-filling. 

The gun-eotton and nitro-glycerine were always mixed 
by hand. The gun-cotton, which came from the drying 
stoves in the form of a cylinders, was 
broken roughly into a pan, and the proper quantity of 
nitro-glycerine was poured on to it, the two being incor- 
porated by hand until complete admixture or solution 
took place. This ‘‘ paste,” as it was now called, was a 
comparatively safe material to deal with, and might be 
transported, if necessary, without danger. 

Incorporation and introduction of the acetone and 
mineral jelly was effected in kneading machines. The 
proper quantity of “paste” was placed in the machine, 
and the acetone was gradually added to it while running. 
After 34 hours the mineral jelly was added, and the pro- 
cess was continued for 34 hours more, at the end of which 


time the contents were turned out and removed in covered 
pans to await the next operation. ; Z 

The incorporated material was placed in a cylinder 
having a closed bottom and a well-fitting plunger, which 
| could be forced down into it. In the centre of the closed 
| end was a nozzle, having a hole of suitable size, through 
which the explosive was pressed out, and delivered in the 
form of a string, from which the name ‘‘ Cordite” was 
| derived. Early experiments had been made with small 
| cylinders used in hand screw-presses; and when the 
| success of the explosive seemed assured, a small power- 
| press was made, of which a description was given, as 
| well as the reasons for adopting various features in 
the design ; the defects which showed themselves after the 
| press was set to work were also mentioned. A large 
| press had been constructed embodying new principles of 
| design, which was successfully set to work at Woolwich, 
, and afterwards removed to Waltham, where it was still 
|in use. A new design of small press was then prepared, 
'of which again special features were described. It was 
| specially made for producing the cordite for the Lee- 
| Metford rifle cartridges, and the design remained, with 
| slight alterations, that of all the presses since made for 
| this purpose. Finally, a direct-acting press of simple 
| construction had been designed and made at Woolwich. 
| Several methods were described for filling the press cy- 
linders with explosive ; that finally adopted being a small 
hydraulic rammer. The only accidents which had taken 
place to the author’s knowledge in pressing cordite have 
occurred with direct-acting hydraulic presses and ram- 
mers, while the screw presses seemed to be exempt. 
None of the accidents had been serious, but the Waltham 
Abbey authorities had thought it wise to inclose the 
direct-acting hydraulic presses in a protecting mantlet, 
while the screw presses were left open. 

The cordite as it came from the small presses was 
wound on reels in a special machine attached to the 
press. Each reel held one charge, and when filled it was 
taken away to the drying-house, an empty one bein 
placed in the press ready for the next charge. Eac 
press thus required a great number of reels to keep it 
fully occupied. The next larger size of cordite was also 
reeled as it came from the press. The contents of each 
reel were then cut longitudinally in halves at opposite 
ends of a diameter, removed from the reel, and laid out 
flat in trays with perforated bottoms, which, when full, 
were taken to the drying-house. All remaining sizes were 
cut at once into suitable lengths (14 in. and upwards), as 
they left the press, by means of a special machine de- 
signed by the author, which was described. The cut 
pieces were placed in perforated trays and dried. 

The reels from the rifle cordite presses, and the trays 
from the others, were placed in racks in drying chambers 
and left for the necessary time, which varied between 34 
and 15 days, according to the size of the cordite. The tem- 
perature was kept at from 98 deg. Fahr. to 100 deg. Fahr. 

After drying, the manufacture was completed ; but to 
secure uniforinity in the results blending was necessary. 
The cordite for the rifle cartridge was blended by taking 
the cords from 10 of the press reels after drying, and 
winding them on to one larger reel by means of a special 
machine. Then the contents of six of these reels were 
wound by a similar machine on to a still larger one to 
form an untwisted rope of 60 strands. By judicious 
selection of the press reels, a rope of perfect average 
quality might thus be obtained. This rope was now 
ready for storing (on the reels) in the magazines, or for 
filling at once into cartridges. The blending of the larger 
sizes was performed entirely by hand in a systematic 
manner, which was also productive of great average 
uniformity. 

The 60-strand rope was filled into the rifle cartridges 
by a special machine designed by the author, and worked 
by hand and foot, the function of which was to feed 
uniform lengths of the rope into the cartridge and cut 
each length off. After filling, the cartridges were 
wadded by an ingenious machine designed at Woolwich, 
and then necked and bulleted. The charges for the 
larger guns were all made up by hand, into suitable 
bundles, and fitted with primers. For blank cartridges 
the round cords were cut up by a machine into very thin 
transverse slices, which were simply measured into the 
cartridge cases. 

The paper concluded with a description of a typical 
factory of moderate size, upon a plan generally suitable 
for private manufacturers. 











CoAL IN CUMBERLAND.—On Saturday Mrs. Williamson, 
of Solway House, Maryport, wife of the chief proprietor 
of Outfields Colliery, Dearham, cut the first sod of the 
shaft of a new colliery near little Broughton, which, it is 
expected, will tap some of the best seams of the West 
Cumberland coalfield. Coal is expected to be reached in 
ten months; and after the necessary development work 
has been completed, an output of 400 tons per day is anti- 
cipated. 





Tuk Nortu-EasterNn AND Hvutt.—A conference be- 
tween representatives of the North-Eastern Railway 
Company and the Hull Town Council took place on 
Friday with reference to the railway company’s Bill 
relating to dock improvements. The proceedings were 
private, but it is understood that the discussion which 
took place had reference chiefly to the Corporation land 
known as the western reservation, which is desired both 
by the North-Eastern and the Hull and Barnsley Rail- 
way Companies for extension purposes. The Corporation 
intimated that they would not be disposed to part with 
any of the land unless a quid pro quo was given in the 
direction of dealing with the level crossings of the city. 
The construction of a high-level railway is stated to be 
what the Corporation desires. A further conference is to 
be held. 











LAUNCHES AND TRIAL TRIPS. 


Tue Mercury, cruiser, which had an unsatisfactory 
trial of her machinery on the 4th inst. at Portsmouth, 
after a partial re-fit, had a further trial yesterday for two 
hours, when she maintained a mean of 6147 indicated 
horse-power, being 147 in excess of the requirements of 
the Admiralty, and the speed by patent log was 16.7 knots. 
Com. H. R. P. Floyd was in command. The weather 
was clear, and there was little wind. 


The Wolf, torpedo-boat destroyer, built by Messrs, 
Laird Brothers, Birkenhead, went out on the 6th inst. on 
the Clyde for her official full-power coal-consumption 
trial with satisfactory results, the mean speed obtained 
on six runs over the measured mile being 30.3 knots, with 
wd revolutions, and the speed for three hours’ run 30,11 
<nots. 





The Dasher, torpedo-boat destroyer, after having new 
boilers put in, had a trial of her machinery at Portsmouth 
on the 6th inst. She was required to develop 3800 horse- 
power, but the mean of the three hours was 3718, against 
3619, which she averaged at her previous unsuccessful 
trial. During half an hour of the run she exceeded her 
requirements by 30 indicated horse-power. 





The Sylvia, torpedo-boat destroyer, had a three hours’ 
trial of her machinery at Portsmouth on the 7th inst. She 
was required to maintain a mean speed of 30 knots, but 
when the trial actually began the speed was a little over 
29 knots. In the second half of the trial, however, it 
exceeded 30 knots, but the mean of the three hours was 
29.7 knots. The horse-power exceeded 6000 throughout 
the three hours. 





The Cygnet, a 30-knot torpedo-boat destroyer, was 
launched from the yard of Messrs. John I. Thornycroft 
and Co., Chiswick, on the 8th inst. 





Messrs. R. Williamson and Son, Workington, launched 
on the 10th inst. the steel screw steamer Lodes, of 396 
tons gross and 123 tons net, with a deadweight capacity 
of about 460 tons. She is built to the order of Messrs. 
Casebourne, Fowler, and Co., Middlesbrough, and _ is 
fitted with a engines 19 in. and 38 in. with a 
stroke of 27 in., by Messrs. Ross and Duncan, Glasgow. 





The Irvine Shipbuilding and Engineering Company, 
Limited, launched, on the 12th inst., two finely-modelled 
screw steam trawlers of 160 tons gross each, built to the 
order of Messrs. Hagerup, Doughty, and Co., Grimsby. 
The dimensions are 110 ft. by 21 ft. G 11 ft. 7in. moulded, 
and they are being supplied by Messrs. Muir and 
Houston, Limited, Glasgow, with triple - expansion 
engines of about 250 indicated horse-power, having cy- 
linders 10 in., 16 in., and 27 in. in diameter by 20 in. 
stroke, steam being supplied by a large steel boiler at 
180 lb. pressure. e vessels were named Uxbridge and 
Whitby. 





Earle’s Shipbuilding and Engineering Company, 
Limited, have launched from their yard at Hull the 
four steam trawlers Kitty, Lily, Plover, and Starling, two 
nna 3 for the Fleetwood Steam Fishing Company, and 
two for the Pioneer Steam Fishing Company, Limited, of 
Grimsby. These are all sister ships, 105 ft. long, 21 ft. 
beam, and 12 ft. 6in. depth of hold, and are built with 
extra scantlings over Lloyd’s highest class to make 
them the better suited for the rough work of the North 
Sea fishing. They will be fitted by the builders with 
triple-compound engines of their special design for this 
class of vessel. 








RAILWAYS IN THE ORANGE FREE STatE.—The Govern- 
ment of the Orange Free State is making energetic efforts 
to extend its railway system. Upon the Springfontein 
and Jagersfontein line the earthworks have now been 
completed for a distance of 40 miles. Upon the Bloem- 
fontein and Wepener line the masonry and earthworks 
have been practically completed to Sannah’s Post, on the 
Modder. Upon the Winburg-road, Winburg, Clocolan, 
Ficksburg, and Ladybrand line the earthworks and 
masonry are practically completed to Winburg, and are 
about to be continued to Laaispruit. Upon the Wolve- 
hock and Heilbron line the masonry and earthworks are 
well advanced. Upon the Harrissmith and Bethlehem 
line the earthworks and masonry are also well in hand. 
Formerly the Orange Free State used to procure its rail- 
way matériel through the agency of the Cape Railway De- 
partment. In order, however, to avoid delay, the Volks- 
raad, on the advice of Mr. Brounger, pre decided to 
appoint its own railway agents ; and the director-general, 
during a stay in Europe, secured the services of Messrs. 
Dunn and Co., of London; Mr. Cruttwell was also ap- 
pointed, at the same time, consulting engineer to the 
Orange Free State ; he is associated in the same capacity 
with the Bloemfontein waterworks. Contracts have been 
entered into for the supply of 80 miles of permanent 
way matériel, and the first shipment is expected out 
about the middle of January. Rail-makers in Germany, 
the United States, and England were invited to submit 
tenders; the contract was ultimately given to an English 
firm, their price being the lowest, while the time which 
they required for delivery was the shortest. Sleepers 
have been ordered from’ Australia and Batavia; the 
Batavian sleepers will be similar to those in use on 
the Netherlands South African lines, as well as upon 
one of the new Cape lines. The following lines are 
expected to be first brought into working order: 
Bloemfontein and Sannah’s Post, and Winburg-road, 
| Winburg, and Wolvehock and Heilbron. 
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COAL AND IRON IN BELGIUM. 

Havine regard to the extent of Belgium, the annual 
coal production of that compact little kingdom is 
certainly remarkable. In 1896, Belgium had 262 
effective coal-pits, while 9 more were in course of de- 
velopment. The extraction of coal effected for the 
year was 21,252,370 tons, of an aggregate value of 
$,080,404/. This production was the heaviest ever 
effected in Belgium in any one year. The output of 
1896 was made up as follows: Hainaut, 15,491,320 
tons; Namur, 519,830 tons; and Liége, 5,241,220 
tons. The output of 1896 (21,252,370 tons) compared 
with 20,457,604 tons raised in 1895; 20,534,501 tons 
raised in 1894; 19,410,519 tons raised in 1893; 
19,583,173 tons raised in 1892; and 19,675,644 tons 
raised in 1891. There has been a marked fall in coal 
prices in Belgium during the last five years, the 
21,252,370 tons raised in 1896 being only valued 
at 8,080,404/., while the 19,675,644 tons made avail- 
able for consumption in 1891 were worth 9,901,616/. 
About 10 per cent. of the coal raised in Belgium 
in 1896 was consumed in working the collieries, so 
that the net deliveries made to the Belgian public, 
as well as to works for the production of coke and 
agglomerates, was 19,316,325 tons. The quantity of 
coal absorbed at the collieries may appear consider- 
able, but it was used for supplying the wants of no 
fewer than 2215 steam engines of an aggregate force 
of 142,205 horse-power. The average thickness of 
the coals beds worked in Belgium in 1896 was 264 in.; 
the thickest beds were found in the province of 
Namur, and the thinnest in the Hainaut. The average 
depth of the coal-pits in Belgium in 1896 was 14463 ft., 
as compared with 14364 ft. in 1895. The Hainaut 
has the deepest beds, while coal is met with at the 
least depth in the province of Namur. . The number 
of workpeople employed in Belgian coal mining in 
1896 was 119,246, the total comprising men, women, 
boys and girls. The Belgian Legislature does not 
absolutely prohibit the employment of women and 
girls in coal mines, but they are principally engaged 
on the surface. Of the 119,246 persons occupied in 
Belgian coal mines in 1896, 80,911 were above 16 years 
of age. Although, as just stated, Belgian law does 
not absolutely forbid the employment of women and 
girls in mines, the tendency of Belgian legislation 
is to discourage such employment, and the number 
of females at work below ground is now considerably 
less than it was 10 years since, and no girl less than 
16 years of age can now be sent down intoa mine. 

The average wages received by each person employed 
in Belgian coal mining in 1896 amounted to 39/. 4s., 
or l/, 5s. 7d, more than in 1895, ll. 1ls. 2d. more 
than in 1894, and 3/. 14s. 4d. more than in 1893. 
The average value of the coal raised in Belgium 
in 1896 was 7s. 7d. per ton; the average cost of 
production was 7s. 2d. per ton, leaving an average 
profit of only 5d. per ton. This profit appears quite 
Inadequate, but it compared with a corresponding 
average profit of 4d. per ton in 1895. The number 
of collieries worked in Belgium at a profit in 1896 
was 81, as compared with 77 in 1895, The number 
of Belgian collieries worked at a loss in 1896 was 39, 
as compared with 45 in 1895. The definitive profit 
realised in 1896 was 435,880/., as compared with 
335,896. in 1895. The average net profits realised 
from Belgian coal mining for the six years ending 
with 1896 inclusive was as follows: 1896, 5d. per ton; 
1895, 4d. per ton ; 1894, (nearly) 4d. per ton; 1893, 
3id. per ton; 1892, 64d. per ton; and 1891, ls. 6d. 
per ton. The profits of Belgian coal mining have 
thus considerably declined during the last few years. 
The production of coke in Belgium absorbed in 1896, 
2,709,720 tons of coal; the output of coke for the 
year being 2,004,430 tons. By far the largest share 
of this output was effected in the Hainaut. The 
production of briquettes in Belgium in 1896 was 
1,213,760 tons. 

The number of furnaces out of blast in Belgium 
last year averaged 9, while an average of 34 were 
active during the year. The number of workpeople 
employed at the furnaces in activity was 3305. The 
active furnaces consumed during 1896, 285,039 tons 
of Belgian minerals, and 1,875,064 tons of foreign 
minerals ; they also consumed 944,312 tons of Belgian 
coke, 188,595 tons of foreign coke, and 8398 tons of 
coal. The production of pig effected in Belgium 
in 1896 was 959,414 tons, of an aggregate value of 
2,063,236/. The total of 959,414 tons, representing 


the output of pig in Belgium in 1896, was made up | 


as follows: Retining pig, 362,451 tons ; casting pig, 
84,275 tons; manganesiferous pig, 11,391 tons; Bes- 
Semer pig, 193,518 tons; and Thomas pig, 307,779 
tons. The production of pig appears to have con- 
siderably increased in Belgium during the five years 
ending with 1896, the output of 959,414 tons effected 
during that year comparing with 829,234 tons in 1895; 
818,597 tons in 1894; 745,264 tons in 1893; and 
(53,258 tons in 1892. Refining pig contributed 


32,701 tons to the increase of 1896; the production 
ot Thomas pig showed an advance of 55,351 tons, 
as compared with 1895 ; and there was also a cor- 


| 
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responding advance of 31,912 tons in the output of 
Bessemer pig. There were 49 ironworks in activity 
in Belgium in 1896; they employed 14,821 work- 
people, and consumed 366,383 tons of Belgian pig, 
and 145,667 tons of foreign pig. The production of 
finished iron in Belgium in 1896 was 494,032 tons, 
in which rails only figured for 1027 tons. The total 
of 494,032 tons, representing the production of finished 
iron in Belgium in 1896, compared with a correspond- 
ing production of 445,899 tons in 1895 ; 453,290 tons 
in 1894; 485,021 tons in 1893; and 479,008 tons in 
1892. Two Belgian steel works were inactive during 
1896, while 12 steel works were in operation during 
the year. These 12 steel works comprised 9 Martin 
furnaces, and 16 converters, and they produced 
598,974 tons of steel ingots, of the value of 2,020,498/. 
The production of finished steel in Belgium in 1896 
was 519,511 tons; in this total steel rails figured 
for 147,183 tons; and miscellaneous rolled steel for 
268,009 tons. The total of 519,311 tons, representing 
the production of finished steel in Belgium in 1896, 
compared with a corresponding production of 367,947 
tons in 1895; 341,318 tons in 1894; 224,922 tons in 
1893; and 208,281 tons in 1892. The greatest pro- 
gress has occurred in rolled steel, of which only 40,478 
tons were turned out in 1892. The consumption of 
coal in Belgian steel and ironworks in 1896 amounted 
to 1,226,483 tons, as compared with 1,088,070 tons in 
1895. Notwithstanding the great increase in the 
production of steel in Belgium, the average price 
obtained advanced from 4/. 12s. 1d. per ton in 1895 
to 4/. 17s. 2d. per ton in 1896; the quotations current 
in 1896 were, however, still appreciably below those 
ruling in 1892. 





THE NORTHERN SOCIETY OF ELECTRICAL 
ENGINEERS. 


Presidential Address by Mr. Joun S. RAwortu, 
M. Inst. C.E., Member of the Institution of Electrical 
Engineers. 


GENTLEMEN,—My first impulse is to acknowledge with 
my best thanks the spontaneous and almost embarrassingly 
sudden invitation to accept the presidency of this Society, 
which your good nature has forced upon me. 

As at the time of its receipt I was not even a member 
of Council, I had no expectation of receiving such an 
honour ; nor am I yet satisfied, knowing as I do from my 
experience on the Council of the Institution of Electrical 
Engineers, how onerous are the duties of a President, 
that I shall be able to fulfil them to your satisfaction. 

Especially do I feel that in following Mr. Dorman, I 
am placed somewhat at a disadvantage. Your meetings 
have been constantly enlivened by his wit, and the only 
solatium which I can find to offer for the change—the in- 
evitable change—is that whereas it is well to be sometimes 
gay, it is also well to be somtimes grave. 

There are many things in this world we would fain have 
more of : 

The busy want more hours per day ; 

The lazy want more per night ; 

The municipal engineer wants more machinery ; 

The consumer wants more volts ; 

Woman wants more money ; 

And man wants more of everything ; 
with this exception, that I never yet heard of any one 
who felt a craving for more presidential addresses. 

This is rather unfortunate, seeing that the only intel- 
lectual refreshment I am permitted to offer to you this 
evening is one of those same unwanted addresses. 

My task is rendered all the more difficult by the fact 
that we are only just outside the Jubilee year, in the 
course of which we have had a surfeit of retrospects, em- 
bracing every possible source of national self-congratula- 
tion, profusely illustrated with figures, some plain, some 
coloured, but all running into millions of this, and mil- 
lions of the other; all tending to cultivate in us that re- 
prehensible frame of mind in which Nebuchadnezzar 
said: ‘‘Is not this great Babylon that I have built ?” 

You know the sequel and the moral: you know that if 
we rest on our laurels, or, in the contemplation of our 
own prowess, forget or despise our competitors, Darius 
will march up the very bed of the river of our commerce 
and sack the city without firing a shot or blowing a bugle. 

This is no fancy picture ; we have forts at Sheerness, 
the heights of Dover bristle with guns, Portsmouth is 
impregnable, and Liverpool can laugh at any invader 
who shows fight ; but if he comes in the shape of surplus 
American machinery or cheap German gimcracks, there 
is no barrier in either Thames or Mersey that will keep 
him out. 

The war of the future will be an industrial war, in which 
the resource and dogged perseverance of the English race 
will be as much in request as they were at Waterloo. We 
are up to our ankles in it already; and yet our engi- 
neers, the advanced guard of our industrial forces, having 
heard so much about the might, majesty, and magnificence 
of the British Empire, have thought it a small matter to 
desert the trenches for six months, vainly to discuss the 
breadth of the proposition contained in the declaration of 
the centurion of old: ‘‘I say to this man ‘go’ and he 
goeth, and to another ‘come’ and he cometh, and to my 
servant ‘do this’ and he doeth it.” 

But, we know that the muscle and sinew of the engi- 
neering trade is true at heart; we know that we have 
the right stuff at our backs, and that when the specious 
agitator shall have descended to his proper place, 
and when danger shall have become apparent even to 








those who do not sit in the conning tower, then there 
will be no desertion, then every man will do his duty, 
and noone will dare to speak to the man at the wheel. 

The history of electrical engineering, apart from tele- 
graphy, is so short that we have probably no member who 
does not carry the whole of it in his memory; it is, 
therefore, quite unnecesary for me to break out into remi- 
niscences. I cannot, however, refrain from reminding 
you that when I started electrical engineering in Man- 
chester 20 years ago, there existed in Mill-street, Ancoats, 
a factory devoted entirely to the production of dynamos, 
arc =P and projectors; we have every reason to be 
proud of our townsman, Mr. Henry Wilde, whose fame, 
though world-wide, is surpassed by his modesty ; and it 
must be a source of satisfaction to every member of this 
Society to know that Mr. Wilde’s genius and foresight 
brought him a substantial fortune. 

After the era of Mr. Wilde’s activity, Manchester in 
matters electric moved but slowly ; now, however, under 
the inspiring influence of Mr. aidetanen Higginbottom’s 
faith and fervour, it is rising to an appreciation of its 
possibilities, and in all probability will very soon again 
set the pace for the rest of the world. 

The one thing we want is faith—it is 
portant in mechanics as in religion; for as 
walls of Jericho fell down, so will the walls a prejudice 
and incredulity, which at present bar your path to the 
— land of fame and fortune, collapse at the first 

rush with the dynamics of faith. 

It is true we have had a bad time: we have had to fight 
and conquer innumerable difficulties ; our new horse has 
been as to train to harness as a zebra ; but, thanks to 
your indomitable pluck and perseverance under most 
trying conditions, our steed is now as tame as a coster’s 
donkey, and it behoves us to consider what we can make 
of him. The time for hesitation and half-heartedness is 
past, money is plentiful, and the investor has full confi- 
dence in ‘‘ Electrics.” I propose, therefore, to look ahead 
a little, in the hope that I may at least succeed in stimu- 
— you to apply your minds most seriously to the 
problem that lies before us. 

The problem is—How can we possibly supply the 
demand that is about to break upon us? 

When we entered upon this business we had practically 
only one commercial outlet—viz., lieing oust we were 
unable by any amount of sophistry to make the public 
believe that electric light was cheaper than gas ; now the 
conditions are po ndon and Mr. Arthur Wright informs 
me that in Brighton the working man and the fried fish 
shop are his best customers. Heis actually realising Mr. 
Preece’s oft-derided statement that the electric light is 
the poor man’s light. 

Ten years ago I was responsible for the electric light- 
ing of the town of Temesvar, in Hungary ; the plant was 
atilicted with all the usual diseases, and a few others of 
which you have probably had no experience ; but in spite 
of these ailments the light was cheaper than gas, and the 
result was as electric as the light. In a very few years 
the gas works had to shut up, and now electricity owns 
the whole field. Weare gradually getting into a similar 
position ; our costs are coming down, and I beg you to 
think what the result will be so soon as the great British 
public shall awaken to the fact that electricity, with its 
enormous advantages, can be bought for actually less 
money than its equivalent in gas ; and it may awake any 
moment ; se your next President may be in the 
happy position of having to congratulate you thereon. 

nfortunately, I, living in London, do not enjoy Man- 
chester privileges, but when my visitors inquire whether 
I pay more for electricity than I used to pay for gas, I 
feel inclined to throw them out of the window; but I 
refrain, and, after lighting the gas, turn off the switch and 
smile while they groan. I have one room fitted with a 
Welsbach burner. I still keep it in working order to 
expose its nakedness, 

fear many of our customers do not live up to their 
aa ge arg they are satisfied with the equivalent of gas- 
ight, but I go in for daylight all over the house—better 
daylight than you ordinarily enjoy in Manchester-—and I 
have my reward and am satisfied. I see things in their 
true bse: Hemagy: terrible ‘‘ blues” have disappeared en- 
tirely ; Ican even smile when I pay the bill. The pre- 
scription is: Use 95-volt lamps on a, 100-volt circuit, and 
change them frequently ; it is good for the consumer, 
good for the lamp-maker, good for the undertaker (not 
the man in black). 

Such is the prospect in electric lighting ; at any moment 
the tide may come in, and when it comes, this year or 
next year, it will swamp the whole electrical industry. 

I said, a moment ago, that when we entered upon this 
business we had practically only one commercial outlet ; 
even to-day that same outlet is our mainstay, but other 
developments are growing so rapidly that one finds it 
impossible to keep pace with them. Take, for instance, 
electro-chemistry. Old in conception, new in economic 
application, it is now showing such vitality that the hope 
od | may even say the assurance—is rising within us that 
Widnes and St. Helens may soon cast out the ‘devils ” 
which “ possess” them, and so far as it may be possible 
for them, atone for the sins of their youth, by re-digesting 
their waste heaps. Then, “‘in the habitation of dragons, 
where each lay, shall be grass with reeds and rushes.” _ 

This great work has begun ; who can tell when it will 
end, or what demand it will make on our national capa- 
city of production ? ! : 

Again, the melting and welding processes are being 
gradually introduced into engineering workshops ; intrin- 
sically expensive, they justify their existence by electrify. 
ing into life most costly corpses—an almost infinitesimal 
deficiency is made good, a blow-hole is filled, a crack is 
welded up, hundreds of pounds are saved by the expendi- 
ture of a few shillings. At present none but the en- 
lightened use this process, but it is only a matter of two 
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or three years before every engineering establishment in 
Great Britain shall be so provided. 

I have now to call your attention to the subject of loco- 
motion, and in so doing I do not intend to discuss the 
question of electrical transmission of power for main lines 
of railways. I leave that to my successors. I would 
rather direct your thoughts tothe more pressing question 
of tramways and light railways. Hitherto, we have done 
next to nothing, and the small experiments which have 
been undertaken have been carricd out almost entirely 
with American machinery. Even under these conditions 
the results have been satisfactory. We must not, how- 
ever, lose sight of the fact that we possess several home- 
made electric tramways, including Mr. Holroyd Smith’s 
Blackpool line, which, although constructed 12 years ago 
in the face of difficulties not encountered in the case of 
any other electrical tramway in England, has neverthe- 
less given satisfaction and paid its shareholders. We 
have also the Liverpool Overhead Railway, the Isle of 
Man tramways, and the South Staffordshire lines, as 
standing proofs of our native ability to deal with pro- 
blems o the most varied and exacting character. : 

The total mileage of electrically-worked tramways in 
Great Britain is now 93. The projected lines, however, 
amount to no less than 340 miles in length, and the capital 
required for their equipment will certainly not be less 
than 3,006,000/. ? ; 

But even this large amount of prospective business re- 
oresents only the beginning of the demand. Very soon 
1orse traction will be superseded by electricity on the 
whole 1000 miles of tramway now existing; and in addi- 
tion to this, London will be honeycombed with subter- 
ranean electric railways, and provincial towns will adopt 
systems of surface tramways far more elaborate and ex- 
tensive than those which now exist, even if they have to 
widen their streets to accomodate them. ‘ ; 

There is already sufficient indication of what is comin 
in the attitude of Manchester, Leeds, Sheffield, an 
Glasgow. The fact is, that electric trams pay both the 
owner and the user ; wherever they run no one can afford 
to walk, except for exercise, for the saving of time is 
enormous. Even in England, where the eight-miles-an- 
hour rule is in force, there does not (yn to be any 
difficulty in getting over the ground. cannot explain 
this in detail ; you must see it for yourselves. 

What we want is to get rid of the horse in cities. He 
s all right in the country, but in town he is a nuisance. 
Consider for one moment what we could do if we here 
kept him outside. Firstly, we should make our streets of 
hard asphalte as smooth as a billiard table ; secondly, we 
should keep them quite clean ; thirdly, our electric-motor 
carriages would run with so little friction that even our 
present batteries would fulfil all the conditions, 

The only difficulty arises out of the time necessary for 
making the change; if it could be made in a night, then 
Manchester might start on the new system to-morrow, 
and even Alderman Higginbottom would not recognise 
his native city, so delightful would it appear. But 
although it cannot be done in a night it will be done by a 
long and painful process, in which the electrical engineer 
will have to overcome the obstruction of bad roads and 
supplant the horse on his own ground ; then, ultimately, 
the civic authorities will alter their roads to suit the new 
conditions. ; 

What a pity it is that we electrical people cannot start 
afresh and build a new city, embodying all the latest im- 
provements ! ae Meath ; 

I fear, however, our electric city is a long way off, so in 
the meantime we must make the best of those we have, 
and no one will deny that there is room for improvement. 

In the first place, we must abolish smoke. ; 

Which idea brings me at one step right into the middle 
of a subject—the most pressing and important subject 
with which it is possible to engage the attention of a 
Lancashire audience. I refer to the driving of machinery 
for manufacturing purposes by electrical distribution of 
power, including the total abolition of line shafts, counter- 
shafts, wheels, ropes, pulleys, and belts. 

The day for tinkering with this problem is now over ; 
every man in this room knows that it can be carried 
through with absolute certainty, with satisfaction to the 
manufacturer, and with an enormous saving both to him- 
self and the community. But the manufacturer does not 
yet know that the shaft of his machine can be fitted with 
a three-phase motor without commutator or brushes, and 
less complicated than his present double pulley and strap 
fork. When you have succeeded in impressing him with 
this fact, the remainder of your task will be an easy 
matter, but it must be undertaken methodically. The 
first step is to appoint a commission to settle uniform 
periodicity and voltage ; the second is to equip an elec- 
trical manufactory capable of turning out 500 cheap 
motors per week; the third is for machine makers to 
attach the motor in place of their present pulleys, so that 
when a manufacturer buys a machine, he buys it all ready 
for attachment to his power “ircuit. 

Having reached this point, it is obvious that the manu- 
facturer will no longer des‘re to buy coal; he will be 
quite satisfied with watts, which may be produced at the 
pit’s mouth and sold retail for less than they can now be 
supplied mechanically to the machine axis. 

The whole question of external supply of some turns 
on this question of economics. Your manutacturer will 
not care two straws for your electrical development or for 
the annihilation of the smoke-cloud which he interposes 
between the sun, the source of all our joys, and the dismal 
streets of Manchester; but his eyes will gieam with 
rapture if you can prove that you can save him a thou- 
sand a year. 

Happily your task is an easy one so far as argument is 
concerned ; and if illustration be required, I am not sure 
that we members of this Society could spend our savings 
to better advantage than by taking a representative depu- 








tation of Lancashire and Yorkshire manufacturers through 
Switzerland and Germany, to show them how the old 
order is giving place to the new; how the millwright is 
disappearing in favour of the electrician; how 25,000 
mechanics are struggling to keep pace with the demand 
for electrical machinery, of which about three-fourths is 
required for power purposes. 

Some of it, of course, is for the transmission of water 
power, but even in Switzerland water power is seldom so 
well placed that it can produce electrical horse-power 
cheaper than we can produce it by steam at the pit’s 
mouth: that is to say, at about 4/. per annum—constant 
service, or 38s. for factory hours. 

When we consider that the present cost of steam power 
for a cotton mill is about 3/. per annum per indicated 
horse-power, and that the electrical horse-power required 
in its stead would not be more than 65 per cent., you 
can easily see what a large margin there is for profit 
to the producer and for saving to the consumer; for it 
must be remembered that the load curve would be practi- 
cally a parallelogram, or rather two parallelograms, one 
for the day and a smaller one for the night. 

But great as would be the saving to the spinner, 
and the large manufacturer whose steam power costs 
him 3/. per horse-power, it would be vastly greater to 
those thousands who employ small steam engines which 
run up the cost of power to 10/. or 12/. per annum. The 
aggregate annual saving to Manchester and Salford alone 
would be immense, quite beyond my power of calculation ; 
but you must not suppose that because our imagination 
fails to grasp the figures involved, that the change which is 
coming will be long delayed on that account. Some 
friends of mine who har lately visited the Continent of 
Europe report as follows: ‘‘ Evidence was afforded us 
that not only are new factories all over the Continent lay- 
ing down electric power throughout, but that works 
already equipped with steam power are pulling it out and 
substituting electric.” 

In America the same process is going on, so it follows 
as a matter of course that we must either quicken our pace 
or drop out of the running altogether. 

Happily the coal pits around Manchester are so close to 
the city that there will be no new difficulties in trans- 
mission, and a very moderate voltage will suffice. 

It is obviously outside our vrovince to discuss the 
various possible methods of raising the capital. My own 
impression is, that when the profitable nature of the in- 
vestment comes to be understood, there will be no diffi- 
culty in raising a million to put down a pioneer plant of 
50,000 horse-power, with an earning capacity of close on 
200,0002. per annum. 

When [I look round this room and appreciate the fact 
that you are the men who must carry out all these great 
works, then I understand the honour that is placed upon 
me in being called to be your President; then I feel 
thankful that you are all young and eager for work—there 
is plenty of it waiting for you; but I am not so pleased 
that we are few in number, for it is not possible to manu- 
facture an electrical engineer either in five minutes or in 
five years; so in the very nature of things our ranks will 
swell but slowly. 

Many of you doubtless wonder, and wonder in sorrow, 
why our progress in this country has been so slow com- 
pared with the rapid strides which have been made on 
the Continent. I have seen and heard many explana- 
tions, all partially true, but the real and predominating 
reason is the low price of gas in this country ; whereas on 
the Continent gas is usually so high in price that the 
investor did not feel any hesitation in backing electric 
light to beat it. Consequently, supply works and manu- 
facturing works were developed at a great rate, and are 
still increasing in size and output at a speed which would 
frighten us in this country ; and yet I have no hesitation 
in saying that if all our makers of dynamo-electric machi- 
nery were forthwith to proceed to double their capacity, 
they would not be in time to cope with the demand which 
will come upon them. 

I have indicated to you several sources, of which three 
are principal ones, from any one of which sufficient de- 
mand may arise to swamp all our works; I say may 
arise, but the whole three may with almost equal pro- 
bability be tapped at the same time, and then where shall 
we be’ Already large quantities of machinery are being 
imported from the Continent and from America, simply 
because we are not prepared to make them here, and 
yet the blind leaders of the blind think this is a fit time 
to restrict,the output of our machinery! It is like shut- 
ting up the gun factories in the middle of a war. Our 
only hope is that the six months’ discipline may atone for 
the six months’ loss. 

This brings me to the consideration of a subject which, 
though not strictly electrical, is nevertheless very inti- 
mately bound up with our lives and fortunes ; I refer to 
the steam engine. 

Our electrical brethren in Switzerland and in some 
parts of America can get along well enough without the 
steam engine, but it is not so with us; it is fortunate, 
therefore, that we have plenty of coal with which to feed 
it. But this abundance of coal has tended to make 
us less careful of it than our less fortunate neigh- 
bours. The result is, that although we make good steam 
engines, in spite of American comments to the contrary, 
we have not made economy our first consideration ; we 
have, moreover, been confirmed in this practice by the 
belief that economy of coal could only be obtained by in- 
creased capital expenditure and troublesome complica- 
tions. But that view is totally and fundamentally erro- 
neous. I have already proved in my paper on the gene- 
ration of electrical energy for tramways, read before the 
Institution of Electrical Engineers in 1897, that a high 
mean pressure is not uneconomical per electrical horse- 
power; and consequently that the gain by using large 
engines with very early cut-off is only apparent when the 











indicated horse-power is taken as the basis of comparison. 
Further, I can is you this solid fact: that the large en- 
gines at the Wandsworth electricity station are produc- 
ing an electrical horse-power at practically the same 
steam consumption at full load as at half load; thus show- 
ing that, taking all the losses into account, the saving 
effected by extreme expansion is cancelled out. 

Therefore we arrive at this fact, that existing engines 
might easily drive more spindles without increasing the 
cost per spindle, although there would be an increased 
cost per indicated horse-power. This seeming paradox 
will not cause you any trouble, though it may puzzle the 
cotton spinner. But, Gentlemen, our friends on the 
Continent have gone a step further: they have improved 
their engine aa improved their steam by superheating 
to such an extent that I have actually seen a 500 horse- 

ower engine pe | an average of 300 horse-power, fed 

a single-flued boiler 5 ft. 9 in. diameter by 26 ft. long. 

his impressed me more than the professorial tests, which 

gave 8.8 lb. of steam per indicated horse-power. To the 

saving in coal we must add the saving in boilers and 
other subsidiary apparatus. 

My firm belief is that the economy now being realised 
in Germany by Wilhelm Schmidt and Co. is obtained at 
a lower capital cost, and with less complication, than we 
find in our Lancashire engines. 

Gentlemen, you are fully aware by bitter experience 
that the demand for steam engines in this country alto- 
gether exceeds the supply, and that in consequence of this 
state of affairs engines are being introduced from America, 
which, although well built, will not comply with English 
specifications as to economy ; and consequently we are in 
the position that, however we may exert ourselves to fill 
the coming demand for electrical plant, we shall be either 
without the means of driving it, or dependent on Ameri- 
can engineers for our steam engines. 

This is not a delightful prospect, but we must face it, 
even if it be to the tune of two or three millions of addi- 
tional capital in engineering works. 

Gentlemen,—The keynote of the few words which I 
have had the honour of addressing to you this evening is 
faith—faith in yourselves, faith in electricity, faith in the 
new dispensation which is dawning on the world. 

The picture which I have presented to your minds is 
made up of many details, each of which is more fully 
understood by some of our number than by me; for we 
hold in our ranks men of the highest attainment and 
widest experience in electrical and mechanical science. 
Your faith, therefore, will be faith founded on knowledge ; 
and exactly in proportion as you turn it to account by 
making preparation to gather in the harvest ripening under 
your eyes, so will be your share of the fruit. You must 
copy the example of the capitalist and financier, and 
obtain some monetary interest in every good scheme you 
may be connected with. You will find it will pay you 
better than working, though happily it will not produce, 
and never can produce, that sense of satisfaction which 
the village blacksmith enjoyed under his spreading chest- 
nut tree—the same tree which now flourishes by the side 
of an electric lighting station. 

There remains for me nothing but to congratulate you 
on the fact that, after years of hard work, quite inade- 
quately remunerated, the goal of your ambition is glitter- 
ing before you. Ina few months you will be in the posi- 
tion of our forefathers, the mechanical engineers, who 
reaped their reward almost before they had earned it. It 
behoves you, then, to be ready; be constantly on the 
watch for the little cloud no bigger than a man’s hand, 
and wait not for the prophet to say to you: ‘‘Prepare thy 
chariot and get thee down, that the rain stop thee not.” 








Tron MINERALSIN FRANCE.—Theimports of iron minerals 
into France in the first 11 months of last year amounted 
to 1,973,399 tons, as compared with 1,692,218 tons in the 
corresponding period of 1896, and 1,495,098 tons in the 
corresponding period of 1895. In these totals the imports 
from Germany figured for 1,345,306 tons, 1,152,857 tons, 
and 1,108,734 tons respectively ; and those from Spain, 
for — tons, 406,187 tons, and 309,318 tons respec- 
tively. 





GOLD-MINING IN THE TRANSVAAL. — We have now 
complete information as to the yield of gold in the famous 
Witwatersrandt district last year. The total output is 
returned at 3,034,672 0z., as compared with 2,281,874 oz. 
in 1896, 2,277,635 oz. in 1895, 2,024,159 oz. in 1894, and 
1,478,473 oz. in 1893, It will be seen that the yield has 
more than doubled during the last four years. The in- 
crease in the extraction last year was no less than 
752,798 oz., a rate of progress which is altogether unpre- 
cedented. In 1896 the production remained almost sta- 
tionary, the troubles incident to the Jameson raid of 
January, 1896, having exerted a depressing influence 
upon affairs. Since July, 1897, however, the output has 
been making great and continuous progress. The pro- 
duction of January, 1897, amounted to 209,832 0z., as 
compared with 148,178 oz. in January, 1896 ; of February, 
to 211,000 0z., as compared with 167,018 oz. ; of March, 
to 232,067 oz., as compared with 173,952 oz. ; of April, to 
235,698 0z., as compared with 176,707 0z.; of May, to 
268,305 oz., as compared with 195,008 oz. ; of June, to 
251,529 oz., as compared with 193,640 oz.; of July, to 
242,479 oz., as compared with 203,873 oz.; of August, 
to 259,603 0z., as compared with 213,418 oz. ; of Septem- 
ber, to 262,150 oz., as compared with 202,561 oz. ; of 
October, to 274,175 ox., as compared with 199,889 07. ; 
of November, to 297,124 oz., as compared with 201,143 
oz.; and of December, to 310,712 0z., as compared with 
206,517 oz. The value of the gold production last year 
in the Transvaal may be estimated, in round figures, at 
11,500, 0007, 
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CompPiLteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883-1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specisication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the t f a ip 
specification is, in each case, given after the abstract, unless 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


11,714. H. C. Gover and C, F. Proctor, London. 
Holders for Electric Glow Lamps. [3 Figs.) May 11, 
1897.—In this improved holder the insulator 7 with the contact 
plungers P is of the usual construction with a vertical groove i 
along each side. The socket S has as usual bayonet-catch notches 
s,and it has a shoulder on which the insulator rests. The socket 
is externally screw-threaded, and has screwed upon it the cap C 
internally coned to receive the conical pieces W of wood or other 


Jot, 


the 





nee oO 





insulating material between which the wires L are clamped. 
The two sides of the socket are intended so as to form internal 
protuberances p engaging in the grooves i of the insulator to pre- 
vent it from turning. A ring R is screwed on the socket to hold 
a globe or the like. The holder consists of only two parts—the 
socket S and the cap C to retain the insulator and the wood cone, 
the construction being thus greatly simplified. The cap C may be 
thinner than shown, being stamped from sheet metal. (Accepted 
December 8, 1897.) 

23,418. T. B. Murray and G. Johnston, Glasgow. 
Electromotors and Dynamos. [5 Figs.) October 12, 
1897.—This invention has for its object to construct an electro- 
motor which may be economically and efficiently worked at 
widely varying speeds and loads whilst being supplied with con- 
tinuous current at approximately constant pressure, and one in 
which no adjustment of the brushes is required for different 
speeds and loads, The improved motor is constructed with two 
armatures on the shaft, and each armature is provided with one 
or more separate and distinct windings connected up to their re- 
spective commutators. These windings may be of any suitable 
ring or drum type ; and by connecting up the armature windings 
in series or in parallel combinations lower or higher speeds can 
be obtained. By varying the strength of the magnetic field by 
means of suitable resistances the speed of the armatures can be 
varied within wide limits, a separate field being provided for re- 
versing or commutating ; such field being practically indepen- 
dent of the main magnetic field, upon which the speed of the 
motor depends. In the example shown in Figs, 1, 2, and 3 the 

















shaft A has two armatures B, C, and there are two main field 
magnets D, E, each of which acts by its opposite poles N, S on 
the two armatures, being arranged so that the N pole of each 
magnet is on the side of the armature opposite to that acted on 
by the S pole of the other magnet. These main field magnets D, 
E are not shown in Fig. 1. Separate comparatively small electro- 
magnets F, G are placed so that their poles may act in the spaces 
through which the parts of the armatures successively pass from the 
pole of one magnet to that of the other, the N and S poles of these 
Separate magnets being placed as shown in the diagrams to suit 
the direction of rotation indicated by the arrows. The separate 
magnets F, G are preferably energised by coils through which 
current passes to the armatures. With ring armature winding 
two reversing magnets F, G are required ; but with drum winding 
itis only necessary to use one. The improvements are also ap- 
plicable to multipolar machines. Fig. 4 shows the application to 
an electromotor with four main field magnets. The additional 
small magnets F, G may also be applied toa dynamo to insure 
Sparkless reversal. (Accepted December 1, 1897.) 


GUNS AND EXPLOSIVES. 


2442. Vickers, Sons, and Co., Limited, and F. W. 
Hawkins, Sheffield. Apparatus for Charging 
Heavy Breechloa Guns. [2 Figs.] January 29, 1897. 
—This invention has for its object to enable the supply of ammu- 
nition to be controlled from the gun platform. a is the upper 
part of an ammunition trunk or lift which branches out into two 
trunks at its lower end and in which are two cages or carriers, 
of which one b is shown elevated, the other being supposed to be 
at the bottom of the trunk. The cages are raised by mean of 
Tropes or chains ¢, cl, which are wound in opposite directions on 
two barrels d, d! on the shaft ¢ of the winch f, and are so arranged 
that when the one cage is in the position } the other is at the 
base of one branch of the lift in position to be charged from the 
magazines and shell rooms. The cage or carrier b is in ready 
Position below the gun platform g, and has only to be raised a 
short distance to the position 1 to bring the charge in line with 
‘the bore of the gun h when the gun has to be charged. This farther 
elevation of the cage is effected in the following manner: The 





lifting rope or chain ¢ from the winch f passes over pulleys k, kl 
before being attached to the cage b, and one of these pulleys kl 
can be moved laterally to the position k4 by means of the winch 
m, which is on the gun platform g. The lifting rope ¢ is then 
drawn into a loop, and the cage is raised to the loading position 
b. When the gun is charged the movable pulley x! is returned 


ki LI 


Fig.1. 









from the position 4, the cage descending to the position b. By 
operating the winch f the empty cagecan then be sent to the base 
of one branch of the lift to receive a fresh charge, while by the 
same operation a charged cage is raised from the other branch 
of the lift to the ready position b. (Accepted November 10, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


2376. W. Bright, Sheffield. Machine for “ Stri; 
ping” File B (8 Figs.) January 29, 1897.—The 
object of this invention is by mechanical means to accomplish the 
result known technically as ‘‘ stripping ” file blanks. The process 
is intermediate between the grinding and the cutting of teeth in 
the soft steel blanks of the better qualities of files, and is at pre- 
sent done by hand labour expended upon each file singly. The 
improved machine for effecting this object is constructed with 
the shafts, cranks, slides, and other accessories necessary to give 
a longitudinal adjustable motion to the reciprocating file or 
scraper holders. These holders may be provided with elastic 
blocks, springs, or other means to allow of vertical adjustment 
and also to regulate the amount of pressure in the application of 
the scraper file to the soft blanks. In addition to the longitudinal 
reciprocating motion so given to the holders, there are provided 
devices whereby a transverse motion in alternate directions is im- 
parted to the file at each end of its stroke or to the bed upon 
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which the blanks are secured for the purpose of cleaning the file 
of the dust and filings produced on the previous stroke, by making 
the file pass in contact with brushes. The stroke of the atripper 
file 11 is adjusted by means of the crankpins 5, to suit the length 
of file blanks. The blanks 19 are laid — the elastic bed. The 
stripper file 11 and the bearers 17 are adjusted vertically to obtain 
the requisite pressure and cutting action on the passage of the 
file over the blanks. So soon as the file has passed over the blanks, 
the projecting piece 26 coming into contact with one of the dogs 
22, pushes the bar 21 along and through the bell-cranks 23, the 
tray 15 is carried across about the breadth of a blank, so that 
the portions of the stripping file working upon the blanks in one 
direction are alternately exposed to the action of the brushes 
fixed in the spaces 20. To assist in clearing the stripper file, a 
sort of hammer is hinged to the machine in such position that as 
the file reaches the end of its stroke it releases the hammer which 
by its fall causes a corresponding jar. (Accepted December 1, 
1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


7392. H. C. Werner, Kiel, Germany. Devices for 
Preventing the S or Capsizing of Ships. 
(2 Figs.) March 22, 1897.—These improved devices for preventing 
the sinking or capsizing of ships, and for raising the latter in the 
water, consist of airand water-tight bags b or the like, adapted 
to be stowed away when not in use in suitable recesses a of the 
hull of the vessel, and to be inflated in times of danger with air or 











gas from suitable reservoirs ¢ in the interior of the vessel. The 
said bags are carried by endless ropes or chains 8, passed over 
suitable guides and operated by a windlass or the like, in order to 
hold the said bags reliably in the recesses of the hull or to draw 
them out of the latter in a age more adapted to raise the 
whole vessel in the water. en a vessel has run aground this 


lifted up into the position shown by Fig. 2 by means of tackles z 
or the like, the supporting cables g are se or loosened from 
the doors and stowed away in the respective channels g!, and con- 
necting hoses / of suitable length are placed between the pipes d 
and th- bags b, if such connecting hoses were not already provided 


rmanently. Upon this the bags }, still in folded condition, are 
rawn out of the recesses @ and brought down into the position 
shown in Fig. 2 by means of the endless ropes s operated by the 


windlass or drum w. If now the — bags b are inflated 
they will raise, in consequence of their buoyancy, the vessel in 
the water so that the vessel may be floated back to deeper water 
or assisted in its passage over a shoal or bar or enabled to be navi- 
gated in shoal water. (Accepted December 1, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27,573. E.A. Sandford and H. Sandford, Graves- 
end, Kent. Construction of Water-Tube Boilers. 
{6 Figs.] December 3, 1896.—This invention relates to a boiler 
having a number of water tubes extending from one side pocket 
to the other side pocket, these pockets being made with doors in 
the outside plates, or with the said outside plates themselves re- 
movable, and having a steam dome communicating with the two 
pockets. The space about the tubes between the pockets is in- 
closed by plates to form a fire chamber with a grate under or at 
one end thereof and a smoke stack. In the vertical form of boiler 


shown in Figs. 1 and 2, A, A are the tubes, one end of each being 
fixed in the plate B, the other end in plate C. Plates B and Blare 
riveted together to form a pocket ; plates C and Cl! are similarly 
connected to form the other pocket. D, D! are doors bolted over 
E, E represent stays. 


holes in plates B!, Cl. F is the steam 




















dome reaching from one pocket to the other, and covering in the 
most part of the space G about the tubes A. H is the hole by 
which steam passes from the pockets into the steam dome. The 
space G is closed in by the cast-iron front L, back K, and sides J. 
In the front is the door M. The lowermost part within the 
casing forms the ashpit N, above which are the firegrate bars O. 
P is the smoke stack. Fig. 3 shows a horizontal form in which 
the fire gases pass under the fire tile division Q and back over 
the same and under the division Q! to the smoke stack. The 
space G is here inclosed with iron plates lined with firebrick. By 
unbolting the doors D or D' the tubes may be cleaned, and by re- 
moving one side or pocket after loosening the tubes from the 
same or from the other pocket, the pocket may be removed, 
leaving the tubes or together with the tubes, as the case may be. 
(Accepted December 8, 1897.) 


3525. E. Makin, Jun., Manchester, and D. Speirs, 
Breightmet, Lancs. Fluid Pressure Reducing 
Valve. [1 Fig.) February 10, 1897.—In the figure a is the pipe 
or passage leading from the steam generator to the steam vessel 
such as a kier; b is the valve casing, and ¢ the pipe or passage 
leading from the valve casing to the kier. In the casing b 
there is fitted a valve d arranged to open under any desired 
steam pressure from the generator. The spindle e of this valve 
passes out of the casing ) through a gland, and is connected to 
one end of a lever g which is fulcrumed on a bracket secured to 
the casing b. The lever g has a weight 7 secured to it, and at the 
other end is connected to the spindle j of a piston k of larger 
area than the valve d, and fitted in the steam eres, leading to 
the kier or other vessel on the delivery side of the first valve d, 








the piston k being exposed to the atmosphere on the outside and 
acted on by steam pressure on the inside. The steam when it 
has reached the desired pressure in the generator lifts the valve 
d and flows through it from the pipe a, and through the steam 

e cto the kier or other vessel. But when the steam pres- 
sure in the latter exceeds the prescribed limit, the steam con- 
tinuing to flow through the open valve d, and acting on the 
piston & of larger area than the valve d forces the said piston 
outward, and through its spindle j the lever g and spindle e closes 
the valve d@ and shuts off the supply of steam until the pressure 
in the kier or other vessel has been reduced below the normal 
limit. Then the steam from the generator will again lift the 





improved safety device may be used in the following manner in 
order to get the vessel again afloat. The doors care opened and 


valve d and admit more steam to the kier or other vessel. The 
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lift of the valve d is controlled by a screw and handwheel m, 
so that the valve can be screwed down when required. (Accepted 
December 15, 1897.) 


TEXTILE MACHINERY. 


148. J. Barbour, Belfast. Drawing Frames _ for 
Flax, Hemp, Jute, and Similar Fibres. [3 Figs.) 
January 4, 1897.—This invention has for its object, by a novel 
arrangement and combination of drawing rollers and guides or 
conductors therefor, to insure the sliver under operation being de- 
livered in a vertical direction into the sliver cans, and so afford 
greater facility to the operative attending to the machine. The 
invention also simplifies the construction of the drawing head by 
dispensing with the large pressing rollers, with their supporting 
horns, and the fixed conductors for guiding the sliver to the ‘‘ nip” 
of the rollers. The invention consists of an additional delivery 
roller gearing into and revolving with the ordinary delivery 
roller, between which rollers the fibre is passed, and on one of the 
rollers are flanges, which serve as guides and obviate the necessity 





of the use of the fixed conductors heretofore employed. 1 is the 
drawing roller of the drawing head, 2 being the delivery roller 
which occupies the same relative position to the drawing roller 1 
as hitherto. At 3 is an additional delivery roller carried level, or 
nearly so, with the roller 2, and geared with it by means of 
wheels 4and 5. The roller 3 is pressed against the roller 2 by 
means of spiral springs 6. The position of the rollers 2 and 3 
insures the sliver 7 under operation being delivered in a vertical 
manner, as indicated by the arrow, into the sliver can. The de- 
livery roller 2 is provided with adjustable flanges 8, which are set to 
suit the required width of the sliver 7, and secured by set screw or 
like device. These flanges 8 revolve with the roller 2 to guide the 
sliver 7 to the point of pressure and “nip” between the rollers 2 
and 2, and dispense with the fixed conductors heretofore neces- 
sary. (Accepted December 8, 1897.) 


2271. J. R. Tetlow and A. Blackburn, Cleck- 
heaton, Yorks. Card-Setting Machines. [2 Figs.] 
January 28, 1897.—Upon the main driving shaft A of the machine, 
preferably at the driving end, adjacent to the ordinary driving 
pulleys for operating the said shaft A is fixed the ordinary taking- 
up tappet B for operating the mechanism for lifting the jaws 
holding the material during the operation of setting. The tappet 
B operates upon the lever C at intervals, that is, upon the revers- 
ing of the traverse of the card-setting mechanism, this lever C by 
means of catch D, moves the catch-wheel E, which operates the 
ordinary mechanism for lifting the jaws. Also pivotted upon the 
machine frame F, is a bell-crank lever G, upon which is a spring 
catch H, engaging with and operating a catch-wheel J upon the 
same shaft K as the twill orcam wheel L. This catch-wheel J 
operates upon the cam-wheel L, which operates upon a projection 
or stud M moving the jaws laterally for forming the twill. The 
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cam-wheel by this arrangement operates upon the projection orstud 
M of the jaws in such a manner that when the twill is completed, 
the said stud moves up a quick incline L! on the cam-wheel L, 
moving the jaws into position for the next twill ; whereas in the 
old method the stud descended the incline, causing a lot of vibra- 
tion of the jaws and material, consequently irregular setting of 
the twill. When the card-setting mechanism has arrived at the 
end of its traverse, and is reversed in the ordinary way, that is 
by the cam upon the side of the frame of the card-setting me- 
chanism coming in contact with and depressing the fingers upon 
the reversing shaft A which operates the ordinary reversing me- 
chanism, the cam B operates upon the lever C, for operating the 
taking-up mechanism for lifting the oo: simultaneously with 
this operation the lever C moves the bell-crank lever G and this 
lever, in conjunction with the catch H and catch-wheel J, operates 
upon the cam-wheel L, which moves the jaws laterally for the 
purposes above stated. (Accepted December 15, 1897.) 


VEHICLES. 


29,144. J. Woodhead, Farnley, and J. Cooke, Keigh- 
ley, Yorks. Construction of Friction Clutches appli- 
cable to Cycles, Autocars, and the like. [2 Figs.) - 
cember 19, 1896.—The outside casing or collar A is secured to a 
eycle axle B, or other shaft to be driven, and in the said casing 
are formed a number of pockets C, each of which contains a ball 








D. Within the outside casing or collar A, and upon the axle or 
shaft B, is mounted a compound cam E, attached to or forming 
& part of the sprocket wheel F, which may be arranged for 
receiving the driving chain of a cycle. The sprocket wheel F 
may be replaced by a spurwheel when the clutch is required for 
other purposes than driving a cycle. A cover plate G is secured 





to the outside casing A for keeping the compound cam E in posi- | the mine adjoining the rails R for trucks T. On the drum is 
tion. The pockets C are so constructed that when the compound | wound the hose pipe H which is attached to the compressed air 


cam E is driven in the direction of the arrow, one or more curves | 


at H will press the respective balls D against the side of the 
pockets C in which they are placed, thus ensuring a perfect grip 
between the two surfaces, the ball or balls forming the contact or 
support between them, thus imparting the motion of the sprocket 
wheel F orspurwheel, as the case may be, to the outer casing A 
and axle or shaft B. The sprocket wheel F or spurwheel is 
mounted loose on the axle or shaft B, so that the sprocket wheel 
or the like may be held stationary on the axle or shaft, and the 
latter allowed to rotate ; as, for example, in the case when the 
clutch is applied to a cycle. On the stoppage of the pedals of the 
machine, the balls D will recede within the pockets C, being 
raised therein by the curved inclines E! of the compound cam E. 
Thus by fitting the clutch to a cycle on descending hills, the 
rider has no need to operate the pedals; they remain stationary 
and the machine continues its course. (Accepted December 8, 


1897.) 
858. J. T. Trench, Kenmare, Kerry, Ireland. 
Pneumatic es. (2 Figs.) January 12, 1897.—This inven- 


tion relates to an improved construction of ‘‘ tubeless” pneu- 
matic tyre and wheel rim therefor. On the outer face of the rim 
A is mounted or fixed a band B of rubber or like material, which 
is so shaped that it engages with and encloses the edges of the 
rim. The projecting edges or margins of the band form flaps or 
tongues b adapted to engage with the inner surface of the tyre 
C when it is mounted on the wheel rim, by which a seal or an 
air-tight joint is made between the edges of the tyre, thus com- 
pleting its tubular form. The tyre C, which is formed of rubber 





reinforced with canvas or other fabric in the well-known 
manner, is lined with rubber so as to be air-proof, and its edges 
c are enlarged to engage with circumferential recesses a on the 
inner face of the wheel rim A with which they are kept engaged 
bs means of hoops, bands, or equivalent devices D. The hoops 
or bands may either be of the collapsible type, or of the endless 
band type. In this construction of tyre an initial seal or air-tight 
joint is obtained both mechanically by means of the attachment 
or fixing of the tyre to the wheel rim, and also automatically by 
means of the flaps or tongues at the edges of the flexible band 
on the wheel rim. (Accepted December 8, 1897.) 


2507. F.J. Burrell, Thetford, Norfolk. Road Loco- 
motives. [3 Figs.) January 30, 1897.—The object of this in- 
vention is to provide a means whereby road locomotives of the 
usual construction and height from the ground may, without 
prejudicing their efficiency in other respects, be fitted with an 
arrangement so as to enable them to pass through shallow rivers 
or watercourses without putting the fire out, even though the 
water shall be considerably above the furnace ; and also whereby 
the fuel can be added to the furnace and steam pressure main- 
tained in the boiler whilst passing through the said waters. The 
arrangement for this agp opet comprises a water-tight ashpan com- 
bined with a downtake or air conductor of sufficient depth to 
reach above the surface of the water in the river. In the figure, 
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ais the boiler of the locomotive having a firebox b of the usual 
construction, ¢ is the water-tight ashpan combined with the 
downtake d for conducting air to the underside of the firebars 
and extended upwards to the point e where it is fitted with a 
door for regulating the draught. The door is placed sufficiently 
high to reach above the surface of the water in the river or 
stream through which the locomotive may be caused to pass. 
In place of the ordinary firedoor a watertight hopper g is also 
carried up to the necessary height and is fitted with a deor h 
through which fuel is fed to the firebox b. The smokebox j and 
its door k are also made water-tight, and thus all the interior 
heating surface of the boiler is protected from direct contact 
with the water in the river. (Accepted December 1, 1897.) 


5260. W. Walker, Saltburn-by-the-Sea, Yorks. A 
Method of Propelling Vehicles over Moderate Dis- 
tances, [4 Figs.) February 26, 1897.—This invention relates to 
means of propelling trucks, cars, or other vehicles over moderate 
distances, such as a few hundred yards ; as, for example, in con- 
veying coals or minerals in mines, or in carrying goods or pas- 
sengers over short tramway lines. For this purpose the vehicle 
is propelled by an engine worked by compressed air conveyed to 
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it by a flexible pipe which is coiled off and on a drum as the 
vehicle travels. This drum is mounted preferably about midway 
of the course, on a tubular axis which is supplied with compressed 
air and communicates with the flexible pipe. The drum has 
attached to it a rope loaded by a weight. As the flexible pipe is 
unwound from the drum by the pull of the travelling vehicle the 
rope is wound on it raising the weight, and as the vehicle gives 
out slack of the pipe, the weight descending coils the pipe again 
onthe drum. The drum D is mounted in any convenient part of 





engine E on the truck. On the axis of the drum isa barrel B on 
which is wound a rope connected to a weight W having wheels 
running on inclined rails. The axis of the drum is tubular, being 
connected by a union U with a pipe supplying compressed air, 
and having communication with the end of the hose pipe. As 
the truck moves away from the drum it unwinds the hose pipe 
from the drum, causing it to revolve, drawing up the weight W, 
and when the truck moves towards the drum, the weight W de- 
scending turns the drum winding the pipe hose on it. Guide 
pullies P are mounted beside the drum to give direction to the 
hose pipe which is supported on rollers Q mounted at intervals 
along the track. The drum may be mounted on the vehicle itself, 
the pipe being in that case led to a stationary union preferably 
about midway of the course where the compressed air is supplied. 
In this case the drum would be connected by a clutch to the 
engine shaft, and provided with a brake, so that when the truck 
moves towards the stationary union the drum is driven by the 
engine winding on the hose pipe, and when the truck moves 
away from the union the drum is caused to revolve by the un- 
winding of the hose pipe at a speed controlled by the brake. 
(Accepted December 8, 1897.) 


MISCELLANEOUS. 


4317. F. Spencer, London. Buffer and other 
Springs constructed with India-rubber. [6 Figs.) 
February 17, 1897.—According to this invention a spring is con- 
structed with any suitable number of concentrically arranged 
loose india-rubber rings located between plates. One or both of 
the adjacent plate faces (between which a set of concentric india- 
rubber rings is sandwiched) are formed or provided with annular 
projections so arranged as to form for each india-rubber ring an 
annular groove whose walls are or may be inclined to the axis of 
the ring so that the bed of the groove is narrower than its mouth. 
The form in cross-section may resemble a section of afrustum of 
acone. The bed of the groove is made of a width (measured 
radially) equal or thereabouts to that of the india rubber ring it 
is to hold, and the inclined walls of the groove form an abutment 
or backing adapted to support and receive the thrust of the india- 
rubber ring. Springs according to this invention may be variously 
constructed, the forms of the a annular projections, grooves 
and india-rubber rings depending on circumstances. An advan- 
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tage of such springs is that the component parts are interchange- 
able, and that any of them can be readily removed from the re- 
mainder and replaced. The spring in the example shown com- 
prises two separate india-rubber rings 1 of different diameters 
arranged concentrically one within the other and between two 
circular plates 2 of suitable rigid material; for example, malleable 
cast iron, the adjacent faces of which are formed with concentri- 
cally arranged annular grooves 3 for the reception of the india- 
rubber rings. The rings are of square section and at their ends 
fit, or approximately so, the bottoms of the grooves which have 
inclined sides.or walls 3a that serve, as hereinbefore stated, to 
support and receive the thrust of the india-rubber rings, when 
the same are compressed, and prevent them from coming in con- 
tact with each other and with the buffer, guide, draw or other 
rod4 that passes centrally through the plates and along which 
~ capable of moving endways. (Accepted December 8, 
1897. 


16,072. A. Featherstone, Newport, Salop. Means 
for Operating Disc and like Valves. (3 Fiys.] July 6, 
1897.—According to this invention, the valve proper A is carried 
on a spindle B, which has a screw b engaging with a short length 
of screw in a sleeve C, on the outside of which sleeve is a coarser 
screw C2, in which engage studs D, or the like, in the standard E 
which guides and supports the spindle and sleeve. The end of 
the spindle B is squared to receive aspanner or key F, and the 
sleeve C has secured to it a wheel, or the like, G, for rotating it. 
When the valve is in its fully closed or fully open position, it 
can be locked in position by turning the spindle B by means of 
the key F, so as to jam the thread on the spindle forcibly against 





the thread in the sleeve C, and also the thread on the sleeve 

ainst the studs D, and so prevent the valve from being moved 
without first turning the spindle B, so as to relieve the pressure 
between the threads. When the valve A is to be opened or closed, 
as the case may be, the key F is — to the squared end of the 
spindle B, and the spindle B thereby turned to relieve the pres- 
sure from between the threads. Then the handwheel G can be 
turned and the valve be quickly moved to the extent allowed by 
the screw C2 on the sleeve C, and the valve can be secured In 
— by operating the screwed spindle B. The valve is thus 
ocked in position, and if the key F be removed from the end of 
the spindle B the valve cannot be moved by means of the hand- 
wheel. (Accepted December 1, 1897.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in > 
United States of America from 1847 to the present time, an 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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ELECTRIC GENERATORS. 


By H. F. Parsnatt, M. Inst. C.E., 
AND H. M. Hosart, S.B. 
(Continued from page 66.) 
ForGInes. 
Forerncs of wrought iron are, in practice, found 
to be of uniform quality and of high magnetic per- 
meability. In curves A and B of Fig. 22 are 
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shown the magnetic properties of wrought iron, 
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nearly pure, and as generally obtained, respec- 
tively. The former is made by the steel process 
at the Elswick Works of Messrs. Sir W. G. Arm- 
strong and Co., Limited, but owing to its exces- 
sively high melting point, it is only manufactured 
for exceptional purposes. Curve D illustrates an 
inferior grade of wrought iron, its low permeability 
being attributable to the excess of phosphorus and 
sulphur, Curve C shows the properties of a forging 





| of Swedish iron, in the analysis of which it is some- 


to choose between the best specimens of unforged 


what remarkable to find a small percentage of| steel castings, and the best specimens of forged 


| graphite. 


ingot metal. The five curves of Fig. 24 relate to 


| For the wrought-iron forgings and for the sheet | results of his own tests regarding samples of com- 


‘iron and sheet steel generally used, 


tions, although the composition of the sheets will 
not be that given by the analysis. 


should preferably be taken as a_ basis for calcula- | 


| 
| 
| 


curve B/! mercial iron and steel. Of these curves A refers to 


a sample of Lowmoor bar, forged into a ring, 
annealed, and turned ; B to a steel forging fur- 


The composition | nished by Mr. R. Jenkins as a sample of forged 


of sheet iron and sheet steel is given in a Table on | ingot metal for dynamo magnets ; C to an unforged 
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to large variations, due much more to treatment 
than to composition. 

In comparing wrought-iron forgings with un- 
forged steel castings, Professor Ewing notes* that 
the former excel in permeability at low densities, 
and the latter at high densities. This he illustrates 
by the curves reproduced in Fig. 23, in which are 
given results for Swedish wrought iron and for a 
favourable example of unforged dynamo steel by an 
English maker. He states that annealed Lowmoor 
iron would almost coincide with the curves for 
Swedish iron. 

Professor Ewing further states that there is little 


Q 
greene 








* Proc. Inst. of Civil Engineers, May 19, 1896. 
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Edgar Allen and Co. by a special pneumatic pro- 
cess ; D to an unforged steel casting for dynamo 
magnets made by Messrs. Samuel Osborne and 
Co. by the Siemens process ; E to an unforged steel 
casting for dynamo magnets made by Messrs. 
Friedrich Krupp, of Essen.* 


Enercy Losses 1n SHeet Iron. 

The energy loss in sheet iron in an alternating or 
rotating magnetic field, consists of two distinct 
quantities, the first being that by hysteresis or 
inter-molecular magnetic friction, and the second 
that by eddy currents. The loss by hysteresis is 





* Proc. Inst. of Civil Engineers, May 19, 1896, 
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proportional to the frequency of the reversal of the 
magnetism, but is entirely independent of the thick- 
ness of the iron, and increases with the magnetisa- 
tion. There is no exact law of the increase of the 
hysteresis with the magnetisation, but within the 
limits of magnetisation obtaining in practice, and 
those in which such material can be produced to 
give uniform results, the energy loss by hysteresis 
may be taken to increase approximately with the 
1.6 power of the magnetisation, as was first pointed 
out by Mr. C. P. Steinmetz.* 

Professor Ewing and Miss Klaassen,t however, 
from a large number of tests, found the 1.48 power 
to be better representative at the densities generally 
met in transformers. Other extensive tests point 
to the 1.5 power as the average. } 

The hysteresis loss is independent of the tem- 
perature at ordinary working temperatures, but 
from 200 deg. Cent. upward the loss decreases as 
the temperature increases, until at 700 deg. Cent. 
it has fallen to as low as from 10 per cent. to 20 per 
cent. of its initial value. Obviously this decrease 
at very high temperatures is of no commercial im- 
portance at the present time.§ 

The magnitude of the hysteresis loss is somewhat 
dependent upon the chemical composition of the 
iron, but to a far greater degree upon the physical 
processes to which the iron is subjected. 

Ainealing of Sheet Iron.—The temperature at 
which sheet iron is annealed has a preponderating 
influence upon the nature of the results obtained. 
Extended experiments concerning the relation of 
hysteresis loss to temperature of annealing show 
that the higher the temperature the lower the 
hysteresis loss up to about 950 deg. Cent.|| Beyond 
this temperature deleterious actions take place ; 
the surface of the sheets becomes scaled, and the 
sheets stick together badly. <A slight sticking 
together is desirable, as it insures the iron having 
been brought to the desired high temperature, and 
the sheets are easily separated, but soon after 
passing this temperature (950 deg. Cent.), the 
danger of injuring the iron becomes great. 

Curves A and B of Fig. 25 show the improvement 
effected in two different grades of iron, by annealing 
at high temperatures. 

Deterioration of Sheet Ivon.—-It has been found 
that the hysteresis loss in iron increases by con- 
tinued heating.** No satisfactory explanation of the 
cause of this deterioration has yet been given. Its 
amount depends upon the composition of the iron 
and upon the temperature at which it has been 
annealed, The best grades of charcoal iron, giving 
an exceedingly low initial loss, are particularly sub- 
ject to deterioration through so-called ‘‘ ageing.” 
Tron annealed at a high temperature, although 
more subject to loss by ‘‘ageing,” generally re- 
mains superior to the same grade of iron annealed 
at a lower temperature. This was the case in the 
tests corresponding to Figs. 26 and 27, but there 
are many exceptions. 

The annexed Table shows the results of 
‘ageing’ tests at 60 deg. Cent. on several dif- 
ferent brands of iron. It will be noticed that 
in the case of those brands subject to increase 

of hysteresis by ‘t ageing,” the percentage rise of 
the annealed sample is invariably greater than that 
of the unannealed sample, and that often the 
annealed sample ultimately becomes worse than 
the unannealed samples. 

Brands Ill. and IV. are the same irons whose 
‘‘ageing” records are plotted in Figs. 28 and 29 
respectively. 

From these investigations it appears that iron 


can be obtained which will not deteriorate at 
60 deg. Cent., but that some irons deteriorate 


rapidly even at this temperature ; and that at a 
temperature of 90 deg. Cent. even the more stable 
brands of iron deteriorate gradually. Consequently, 


so far as relates to avoidance of deterioration 


* Elec. Eng., New York, vol. 
+ Electrician, April 13, 1894. 
* Elec. World, June 15, 1895. 
§ Tech. Quarterly, July, 1895; also Elek. Zett., April 5, 
1894; also Phil. Mag., September, 1897. 

This temperature depends somewhat upon the com- 
position of the iron, being higher, the more pure the iron. 

“| In this and much of the following work on hysteresis 
and on the properties of insulating materials, the authors 
are indebted to Mr, Jesse Coater, of Lynn, Mass., and to 
Messrs. R. C. Clinker and C. C. Wharton, of London, for 
valuable assistance in the carrying out of tests. 

** “On Slow Changes in the Magnetic Permeability of 
Tron,” by William M. Mordey, Proceedings of the Royal 
Society, January 17, 1895; also Electrician, December 
7, 1804, to Jannary 11, 1805. 


X., page 677. 








through ‘‘ageing,” apparatus, even when con- 
structed with selected irons, should not be allowed 
to reach a temperature much above 60 deg. Cent. 

An examination of the results indicates that a 
rather impure iron gives the most stable result. 
It is believed that by annealing from a sufficiently 
high temperature such impure iron may be made 
to have as low an initial hysteresis loss as can be 
obtained with the purest iron. The lower melting 
point of impure iron, however, imposes a limit ; 
for such iron cannot, in order to anneal it, be 
brought to so high a temperature as pure iron, 
because the surface softens and the plates stick 
together at comparatively low temperatures. 

The curves of Figs. 30, 31, and 32 represent the 
results of interesting ‘‘ageing” tests. In Fig. 30 the 
effect of a higher temperature upon the annealed 
sample is clearly shown. 

Table of Analysis of Samples. 
| 











Brand. Silicon. Phosphorus., Manganese. | Sulphur. Carbon. 
f Not ) {| Not Was 
I. 019) determined | { *49° \ | determined y-120 
| Not ’ P iB No 1 og: 
HI. | 007 \ determined | f -420 \ | determined y 062 
III. O29 .083 510 | -026 -056 
r af vot 1 gp |. Not \ 
IV. -093 determined | | O60 | determined | J “Ore 
ws trace 29 920 trace -050 
Vi. 005 59 590 048 .010 
VII. | 
Vil. 003 -018 499 -O14 -052 
xs 
‘a 
Table of Results of Testson Ageing of Iron. (From Tests 


by R. C. Clinker, London, 1896-7.) 
Temperature of ageing = 60 deg. Cent., except where otherwise 
1 














stated. 
Hysteresis Loss in Watts per Poundat £ 
100 Cycles per Second, and 24,000 Lines 6 
per Square Inch. = 
te a es ae 
Brand of Iron. % After Ageing for & 
an pet oe -| 
3 l | 2 
4 200 400 600 800 | 1090 o 
 /|Hours Hours Hours)Hours|Hours  & 
I. | p. ¢. 
Unannealed 1.00 ; 1.00 1.00 1.00 | 1.00 | 1.00 0 
Annealed .. %41 | 0.43 | 0.43 .43 | 0.43 | 0.43 5 
Il. 
Unannealed 0.46 | 0.46 | 0.46 0.46 | 0.46 | 0.46 0 
Annealed 0.39 | 0.39 | 0.40 , 0.41 | 0.42 | 0.43 10 
III. 
Unannealed 0.38 0.38 | 0.38 | 0.38 . 0.38 | 0.38 0 
Annealed. . 0.33 «60.33 (0.33 | (0.33 | 0.37 | 0.39 18* 
IV. 
Unannealed 0.86 0.90 0.94 0.97 1.01 | 1.04 21 
Annealed. . 0.42 0.50 | 0.58 0.66 | 0.74 | 0.83 98 
¥, | 
Unannealed 0.35 «40.40 0.43 045 | 0.47 | 0.49 40 
Annealed.. 0.36 0.40 0.45 05) | 0.63 | 0.55 53 
VA | 
Unannealed 0.65 0.71 0.83 1.00 | 1.09 | 1.19 8&8 
Annealed. . 0.39 «0.41 | 0.49 0.62 | 0.78 | 0.90 180 
VII. | 
Unannealed 0.80 . 0.82 , 0.82 , 0.82 | 0.82 | 0.82 3 
Annealed... 0.43 044 0.45 0.45 0.45 | 0.45 (i 
VIL. | | 
Unannealed 10.36 036 0.36 0.36 | 037 | 0.37 3 
Annealed .. 0.31 0.32 | 0.34 0.35 | 0.35 035 13 
x. 058 0.58 | 0.58 | 058 | 0.€0 | 0.64 let 
. 0.42 0.42 | 042 | 0.43 | 0.47 | 0.56 33; 


* Teraperature raised to 90 deg. after 600 hours. + Temperature 
raised to 90 deg. after 650 hours. { Temperature raised to 
90 deg. after 670 hours. 

Effect of Pressure.—Pressure and all mechanical 
strains are injurious even when of no great magni- 
tude, as they decrease the permeability and increase 
the hysteretic loss. Even after release from pres- 
sure the iron only partly regains its former good 
qualities. In the curves of Fig. 33 is shown the 
effect of applying pressure to two different grades 
of iron, the measurements having been made after 
the removal of the pressure. 

Another interesting case is that shown in the 
curves I., I1., and IIL., of Fig. 34. These show the 
results of tests upon a certain sample of sheet iron, 
as it was received from the makers, after it had been 
annealed, and after being subjected to a pressure of 
40,000 lb. per square inch, respectively. It will be 
seen that the annealing in this case materially in- 
creased the permeability, but that subjecting the 
sample to pressure diminished the permeability 
below its original value. 

The value of the hysteresis losses while the iron 
is still under pressure is probably much greater. 
Mr. Mordey refers to a case in which a pressure of 
1500 Ib. per square inch was accompanied by an 





increase of 21 per cent. in the core loss. Upon 





‘removing the pressure, the core loss fell tv its 
g p ’ 


original value.* Re-annealing restores iron which 
has been injured by pressure to its original con- 
dition. 

This matter of injury by pressure, particularly so 
far as relates to the increase while the iron remains 
under pressure, is one of considerable importance, 
and in assembling armature and transformer sheets, 
no more temporary or permanent pressure should 
be used than is essential to good mechanical con- 
struction. 

Hysteresis Loss.—The curves of Fig. 35 give 
values for the hysteresis losses that can be obtained 
in actual practice. Curve B is for sheet steel such 
as should be used for transformer construction, and 
all iron used in transformer work should be required 
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to comply with these values. For transformer 
work iron of .014 in. thickness is generally used. 

For armature iron there is no occasion for such 
exacting requirements, and curve A is representa- 
tive of the armature iron generally used. Iron for 
armatures is usually .025 in. or .036 in. in thick- 
ness. Curve C gives the best result yet secured 
by Professor Ewing. It was from a strip of trans- 
former plate .013 in. thick, rolled from Swedish 
iron.t Its analysis was : 


Per Cent. 
Carbon... 3 .02 
Silicon ... ee 032 
Manganese trace only 
Phosphorus .020 
Sulphur e a .003 
Tron (by difference) ... 99.925 


This iron ages very rapidly. The iron of Fig. 28 
is only 6 per cent. worse initially when annealed, 
and at 60 deg. Cent. it does not deteriorate. Its 
analysis has already been given. 


Eppy Current Losses. 


In sheet iron the eddy current losses should 
theoretically conform to the formula :t 


W = 1.50 x @ x N2 x B? x 10-1 
in which 
W = watts per pound at 0 deg. Cent. 
t = thickness in inches. 
N = periodicity in cycles per second. 
B = density in lines per square inch. 

The loss decreases .5 per cent. per degree Cen- 
tigrade increase of temperature. The formula holds 
for iron, whose specific resistance is 10 microhms 
per centimetre cube, at 0 deg. Cent., and which 





* “On Slow Charges in the Magnetic Permeability 
of Tron,” by William M. Mordey, Proceedings of the 
Royal Society, January 17, 1895. +S ae 

+ Proceedings of the Institution of Civil Engineers, 
May 19, 1896. ; . 

+ For thicknesses greater than .025 in., magnetic 
screening greatly modifies the result. Regarding om 
see Professor J. J. Thomson, London Electrician, Apt! 
8, 1892. Professor Ewing, London Electrician, April 19, 
1892, 
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Preece’s Tests OF ANNEALED IRON WIRE. 

















Number of Sample i. 2. 3. | 4. 5. | 6. 7 8. 
Carbon 0.09 0.10 0.15 010 0.10 0.14 | 0.44 0.62 
Silicon trace trace 0.018 trace 0.09 0.018 | 0.08 0.06 
Sulphur 9 0.022 | 0.019 0.035 0.03 0.092 0.126 0.074 
Phosphorus .. 0.012 0.045 0.058 0.034 0.218 0.077 0.103 0.051 
Manganese .. 0.06 0.03 0.234 0.324 0.234 0.72 1.296 1.584 
Copper trace trace trace trace 0.015 trace trace trace 
Iron .. ‘6 . a te 99.69 99.70 | 99.44 99.60 99.11 98.74 98.20 97.41 
Ohm mile at 60 deg. Fahr. an +. . 4546 4502 | 4820 5308 5974 6163 7468 8033 
Specific resistance (Microhms per cubic centi- 

metre at 0 deg. Cent.) .. nae e es 9.65 9.60 102 11.3 12.7 13.1 15.9 17.1 
Specific resistance in microhms per cubic inch 

at 0 deg. Cent.) .. ee ee ta 3.80 3.78 4.02 4.45 5.00 5.15 6.25 6.75 
Resistance wire 1 ft. long and .001 in. in dia- | 

meter, at 0 deg. Cent. .. oe oe ‘o| Bee 57.5 | 61.2 67.7 76.2 78.5 95.5 103.0 


Swedish charcoal iron, very soft and pure. 


No. 1. 
— 9 -* good for P.O. specification. 
a “* ee not suited for P.O. specification. ee 
4. Swedish Siemens-Martin steel 0.10 carbon. 


has a weight of .282 lb. per cubic inch. These are 
representative values for the grades used, except 
that in sheet steel the specific resistance is apt to 
be considerably higher. 

Curves giving values for various thicknesses of 
iron are shown in Fig. 36. 

Owing possibly to the uneven distribution of the 
flux, particularly at the joints, the observed eddy 
current losses are, in transformer iron, from 50 to 
100 per cent. in excess of these values, even when 
the sheets are insulated by Japan varnish or other- 
wise. 

Estimation of Armature Core Losses.— With regard 
to the use of curve A in the estimation of armature 
core losses, the values obtained from curve A may 
for practical purposes be considered to represent 
the hysteresis component of the total loss. To 
allow for other components of the total core loss, 
the values obtained from curve A should be multi- 
plied by from 1.3 to 2.5, according to the likeli- 
hood of additional losses. Briefly, this large allow- 
ance for eddy current losses in armature iron is 
rendered necessary owing to the effect of machine 
work, such as turning down, filing, &c., these pro- 
cesses being destructive to the isolation of the 
plates from each other. 

The curves in Fig. 36 are chiefly useful for 
transformer work, and are of little use in arma- 
ture calculation, as they refer only to the eddy 
current losses due to eddy currents set up in 
the individual isolated sheets, and in armatures 
this often constitutes but a small part of the total 
loss. 

The irons used for magnetic purposes have 
approximately the resistance and density constants 
given in the following Table, in which are also 
given, for comparison, the corresponding values for 
very pure iron and for commercial copper : 





Specific Re- 


| sistance at —— _. | Pounds 
ss 0 Deg. Cent. ‘ance per Specific; per 
| Microhms , De ba Gravity.| Cubic 
per Centi- Onut Inch. 
metre Cube. . 
per cent. 
Cast iron 100 1 7.20 -260 
» Steel Me 20 .4 7.80 -282 
Wrought iron and 
_Yery mild steel 10 5 7.80 -282 
Nearly pureiron.. 9 6 
Commercial copper .. 1.6 388 8.90 322 


Mr. W. H. Preece gives the Table, reproduced 
above, of values (Munroe and Jameson Pocket-Book), 
which shows in a striking manner the dependence of 
the specific resistance of iron upon the chemical 
composition. Although prepared in connection with 
telegraph and telephone work, it is of much signi- 
ficance to transformer builders, and points to the 
desirability of using as impure iron as can, by an- 
nealing, have its hysteresis loss reduced to a low 
value, since the higher specific resistance will pro- 
portionately decrease the eddy current loss. Such 
comparatively impure iron will also be nearly free 
from deterioration through prolonged heating. Of 
course its lower melting point renders it somewhat 
troublesome through the plates tending to stick to- 
gether when heated to a sufficiently high tempera- 
ture to secure good results from annealing. Trans- 
former builders in this country have generally 
used iron of some such quality as that of sample 
No. 1, and have been much troubled by ‘‘ageing.” 
Most transformers in America have been built from 
material whose chemical composition is more like 
Samples 4, 5, and 6, and the transformers have 


No. 5. Best puddled iron. 

», 6. Bessemer steel, special soft quality. 
a ‘a ‘a hard quality. 

», 8. Best cast steel. 


of manganese should be present, owing to its pro- 
perty of raising the specitic resistance. 
(To be continued.) 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. IV. 
Tron Mines. 

The Mazenay and Change Mines.—These form 
two distinct concessions : (1) that of Mazenay, and 
(2) that of Change. As will be seen from 
Fig. 29, both concessions are very near together ; 
and they are about 19 miles from Creusdt, to 
which they are connected by the Paris, Lyons, 
and Mediterranean Railway, and by a line 
belonging to MM. Schneider and Co. The ore 
actually worked is in a deposit 5 miles long and 
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Scale 23500 
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3 mile wide, the depth varying from 20 in. to 
8 ft. Gin. The depth of the working shafts does 
not exceed 130 ft. The concession of Mazenay 
comprises 2700 acres ; that of Change 2630 acres. 
The product of these mines is an oolitic cal- 
careous ironstone. The beds are interrupted by 
dislocation, but the general direction has not been 
shifted. The St. Eugéne pit at Mazenay has an 
annual output of 50,000 tons of ore; that of St. 
Charles at Change is 60,000 tons. 

At St. Charles, where the bed is of the greatest 
thickness, the analysis of dry ore shows a per- 
centage of 30.90 of metallic iron, which is equiva- 
lent to 28.5 per cent. at the blast-furnace. The 
various iron ores mined in France contain widely 
variable percentages of phosphorus, and a remark- 
able feature of the Mazenay ore is that phosphorus 
is in constant proportion with the percentage of 
iron; so that as samples become poorer in iron, and, 





been very free from ‘ ageing. At least .4 per cent. 





therefore, richer in calcareous-matter, the percent- 


age of phosphorus decreases regularly, notwith- 
standing the increasing number of fossil shells. 
The phosphorus, therefore, is not combined with the 
lime, but with the iron itself, forming a phospho- 
carbonate. A few years ago the ore was worked on 
the long-pitch system; now it is worked on the 
long wall method, some of the faces of workings 
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being 1000 ft. inlength. This is found to be much 
more economical, especially where the bed is not 
very deep. 

On leaving the mine the trucks are tipped direct 
into 10-ton wagons, and the ore is brought to the 
Creus6t blast-furnaces by the railway belonging to 
the company. 

The references on Fig. 29, plan of the Mazenay, 
and Change mines, are as follow : 
A. St. Charles shaft. 
B. St. Francois incline. 
C. St. Eugéne shaft. 
D. Railway station. 
E. Incline. 
The Allevord Mines.—These consist of a group 
of 17 concessions which were acquired by MM. 








Schneider in 1874 from MM. Charriére et Cie., 
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and from the Marquis de Marcieu. They have 
been worked at a great number of points since 
the beginning of the century, but it is only 
since their acquisition by the company that 
their development has been carried on in a satis- 
factory manner. They are connected with the 
Paris, Lyons, and Mediterranean Railway by a 
local line conceded to the company in 1875. This 
line ends with four inclined planes. It leaves the 
concession at Taillat, at an elevation of 3650 ft., 
and runs to the Cheylas station on the Paris, 
Lyons, and Mediterranean Railway at an altitude 
of 813 ft. The three first inclines are, together, 
4920 ft. long, and the fourth is 1640 ft. long. 
These planes account for a difference in level 
of 2840 ft. between the mines and Cheylas station. 
The ore brought from Taillat by the first inclines 
is for the greater part roasted, six furnaces 
being installed for this purpose at Champ Sappey, 
at the foot of the incline. 

The concessions collectively cover 6330 acres. 
The ore is a carbonate of iron contained in numerous 
veins on the west side of the Belledone chain of 
mountains, and especially in the vicinity of Allevard. 
They are, asa rule, contained in crystalline slate 
and in triasic quartz rock, which covers the slate. 
The furnaces which reduced the ore raised from 
these mines at the beginning of the century have 
long since disappeared, and when Messrs. Schneider 
and Co. purchased the concessions in 1874 they 
put down entirely new plant. 

The annual output at the present time is 50,000 
tons. The most important part of the mine is 
that known as Taillat, in which two principal veins 
are worked ; these are cut by the Ste. Madeleine 
heading, at a height of 3340 ft. In 1893 a new 
heading called St. Henri, at a height of 2700 ft., 
one mile in length, was driven by means of drills 
worked by compressed air. This gallery also cuts 
the two veins, and will facilitate the work of ex- 
traction for many years to come. The first vein 
intersected is 18 ft. to 25 ft. deep; it yields a 
foliated ore, largely crystallised, and known as 
‘‘maillat” ore. his quality gives the finest 
samples from a mineralogical point of view, but 
it is not the best for practical purposes, as it is not 
sufticiently rich in manganese, does not roast easily, 
and yields a certain quantity of dust. The second 
vein, the finest of the whole region, is equal in 
depth to the ‘‘maillat” vein. The ore it yields 
shows smaller scales, and is richer in manganese. 
The gangue is chiefly quartz; in some cases it is 
found to be dolomite and multiple carbonates of 
iron, of manganese, and of lime. The mode of 
working is by galleries, which divide the veins into 
a series of levels, one above the other. These 
levels are reached by shafts, and the veins are 
worked by inclined cuttings, the excavation being 
filled up as the ore is taken out. 

On leaving the mine the trucks are carried, four 
at a time, on frames which descend the inclined 
planes as far as Champ Sappey, near St. Pierre 
d’Allevard. There the ore is thrown on screens 
and washed by means of jets of water; it is then 
sorted, the largest pieces being broken with the 
hammer. After washing the ore is roasted. Three 
furnaces of an ordinary type serve for this purpose, 
and three others built specially are used for roast- 
ing the fine ore. The furnaces are heated by gas, 
which is produced in separate generators. The ore 
loses 25 per cent. of its weight in roasting, and 
after this operation, it contains from 46 to 48 per 
cent. of metallic iron and manganese. The pro- 
portion of crude fine ore being rather large, a 
special plant has been put down for mechanical 
preparation and washing. The largest pieces are 
crushed between rolls, and the whole is then 
screened. The product is divided into five classes, 
and is carried to continuous washing machines 
provided with lateral pistons and sieves. The ore 
gradually falls to the bottom of the tank, and the 
waste stone is carried away by the stream from the 
washers. The finer portion is treated in another 
type of washing machine. Classification into dif- 
ferent sizes is carried on only to facilitate the 
washing process, and the washed products from 
the various screens are afterwards brought together 
to the roasting furnaces. Fig. 30 is a general plan 
of the district of Champ Sappey, and subjoined is 
a list of the various installations for treatment of 
the ores. 

A. Weighing machine. 

B. Sorting and washing small ore. 

C. Magnetic screens for treating refuse of the 
heavy roasted ore. 
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elevator, which distributes the crushed, mixed, and 
sifted products into separate bins. A crushing 
machine with revolving trough ; a complete series 
of other machines for crushing, mixing, and pre- 
paring clay ; for pressing bricks, tuyeres, plugs, 
&c., of the various sizes and shapes used in the 
manufacture of iron and steel. 

There are two circular continuous gas_ kilns, 
illustrated by Figs. 32 to 34, each divided into 14 
compartments ; there are also two ordinary kilns, 
one burning coal, the other gas ; one reverberatory 
kilns and a series of eight Perret kilns in three 
stories, which burn coke dust. These last serve, 
with numerous other kilns, to heat the drying 
rooms and closed shops, thus enabling the work to 
be carried on in winter. 

The circular kilns are used for baking the bricks 
of special form ; the other kilns are used for pre- 
liminary roasting of the raw material. The total 
area occupied by the works is 35,000 square yards. 

The raw material used consists of aluminous, 
silicious, and porcelain clay, quartz, bauxite, ores, 
carbonate of lime, &c. Nearly all this material 
comes from the Department of Sadne et Loire, or 
from other departments bordering upon it. The 
silicious and porcelain clay are either stored in the 
open or under cover, where they remain as long as 
possible ; they thus gain in plasticity. The alumi- 
nous clay is kept in blocks under cover, so as to 
dry as far as possible before it is roasted in order 
to drive out the remaining water. It is afterwards 
used as a mixture with softer clay. 

At these works are manufactured refractory pro- 
ducts of all kinds and shapes for metallurgical pur- 
poses, foundries, gas works, glass works, stove 
manufacture, &c. The chief products may be classi- 
fied as follow, according to the various uses to 
which they are put : 

A. Quality.—For puddling furnaces, re-heating 
furnaces, coke ovens, boiler bricks. 

B. Quality.—For tuyeres, valve seats, ladles for 
Bessemer and Siemens- Martin steel. 

C. Quality.—Cupola bricks, which have to with- 
stand sudden and great variations in temperature. 

D. Quality.—For the various parts of blast-fur- 
naces, pieces for steel casting moulds, various 
parts of foundry cupolas, supports inside re-heating 
furnaces, coke ovens, heating stoves. 

Silicious Quality. — For the construction of 
Siemens-Martin furnaces. 

Bauxite Quality.—Aluminous isolating bricks for 
basic Siemens-Martin furnaces, flame bridges for 
puddling and re-heating furnaces. 

Ore Quality.—For inside lining of rotary pudd- 
ling furnaces. 

The circular kiln (Figs. 32 to 34) is 65 ft. in 
diameter. The chimney is in the centre, and is 
98 ft. high. The compartments are 14 in number ; 
they are 9 ft. G6 in. deep, 8 ft. 6 in. high, and their 
average width is 8 ft. 3 in. They communicate 
with each other by means of three openings in the 
walls, and at the bottom the gases arrive below the 
floor through three vertical openings. Combus- 
tion begins near the separating walls, and spreads 
through the flues, which are arranged by placing 
the bricks in the compartments. The baked bricks 
in course of cooling serve to heat the air necessary 
for the combustion of the gases. The air passes 
through five or six compartments, each hotter 
than the other, before arriving in contact with the 
gases, in the compartment where the kilning is 
in progress. 

The products ot combustion (gases and smoke) 
flow through the compartments following the one in 
which the kilning goes on, and heat them before 
escaping through the chimney in such a manner that 
the cell neighbouring the one in operation is already 
red hot when the gases are introduced. 

The temperature in the kiln can be raised to 
2732 deg. Fahr.; notwithstanding this it requires 
but very little repair. It is built of sand bricks 
outside, and fire bricks inside. The gas gene- 
rators, hoppers, valves, and general mechanism, 
are of the simplest kind. The annual output is 
about as follows ; 


Tons. 

Bricks of all kinds ... = ne ... 14,700 
Tuyeres and special pieces for the steel 

works is ioe me 800 

Fire-clay mortar 2500 

18,000 


GENERAL PLAN OF THE Works at CREUSOT. 


In subsequent articles we shall describe in detail 
the yarious manufacturing departments of the 





Creusét Works, and this may be found a con- 
venient place to say a few words about their general 
arrangement with the assistance of the plan 
(Fig. 36), which we publish on page 103. As may 
be seen, the works may be roughly divided into 
three sections; the first comprising the blast- 
furnace and steel plant, with the machine and con- 
struction shops; the second, the rolling mills, 
steam hammers, &c. ; and the third, the electrical 
works, the gun-making shops, and the firing 
grounds of Villedieu. Included in this vast area 
are the coal mines already described (see page 72, 
ante), worked by the St. Pierre and St. Paul shafts, 
as wellas the St. Laurent shaft, not far distant. 
It will be seen that railway lines run around three 
sides of the works, and that branches and sidings 
are laid down to accommodate every shop. The 
figures given on the plan correspond to the dif- 
ferent parts of the works as follow : 

1. General ottices. 

2. Coal mines (St. Pierre and St. Paul shafts). 

3. Steel works. 

4, Steel Foundry. 

5. Rotary puddling furnaces. 

6. Blast-furnaces. 

7. Coke ovens. 

8. Machine shops. 

9, Carpenters’ shop, pattern-makers, &c. 
. Auxiliary shop. 
. Locomotive shed. 
2. Steel tyre works. 
. Rolling mills and forge. 
. Iron stores. 
. St. Laurent shaft. 

16. Steam hammer shop. 

17. Electrical shops. 

18. Gun-making shops. 

19. Open space attached to gun shops. 

20. Firing ground. 

21. Pond. 

22. Gas works. 

23. Creusét railway station (see Fig. 7 
page plate of January 14). 

In our next article we shall deal with the blast- 
furnace plant. 


LITERATURE. 


Science Hand - Books for Laboratory and Class-Room. 
Elementary Physics, Practical and Theoretical. (First 
Year.) By John G. Kerr, M.A., Headmaster of Allan 
Glen’s School, Glasgow. London: Blackie and Son, 
Limited, 50, Old Bailey, E.C. [Price 1s. 6d.] 

THE modern elementary student of physics is 

certainly a fortunate individual compared with his 

predecessors. There may be, it is true, still no 

Royal road to knowledge ; but certainly much has 

been done to ease the grades and macadamise the 

surface of the route in question. In our time the 
teaching of elementary physics was usually con- 
fided to a not very competent teacher, who, if not 
too lazy, made a few qualitative experiments at 
which the class stared. Nowadays it is the student 
himself who makes the experiments, and not only 
those of an elementary nature, but as he progresses 
carries out research work under the direction of 
his professor. It is true that some excellent men 
were produced by—or, perhaps, in spite of—the old 
system ; but these few were those who had peculiar 
powers of abstract reasoning, a gift quite as un- 
usual as any other special talent. The average 
student, we fear, benefited little by the old method 
of science teaching. A complaint is sometimes 
made as to the expense of the present system, and 
it is true that now science generally has become so 
largely a matter of measurement, expensive and 
accurate instruments are needed in important 
original work. 

But as is markedly shown by this little book on 

‘* Elementary Physics,” by Mr. John G. Kerr, the 

Headmaster of Allan Glen’s School, Glasgow, it is 

quite possible to do an immense amount in the way 

of giving elementary students correct ideas of the 
fundamental truths of physical science with appa- 
ratus of the simplest and cheapest description.* 

Almost the only expensive instrument used by 

Mr. Kerr is a balance which may be considered 

the one indispensable piece of costly apparatus. 

For the rest, by means of strips of india- 

rubber used as springs and calibrated by the 

students themselves, he contrives to establish, 
in an interesting and sufticiently adequate manner, 
the principal propositions in statics. For ex- 
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* See ENGINEERING, vol. Ix., page 805. 








ample, the student, by observing the tensions 
of two strips of rubber supporting a weight, 
perceives the truth of the triangle of forces, 
Of course such measurements, unless repeated on 
the most extensive and elaborate scale, can hardly 
be said to prove the truth of the above theorem, 
but the average beginner certainly finds them much 
more convincing than the so-called rigid proofs 
which have been advanced at different times by 
mathematicians. Similarly, Mr. Kerr exhibits the 
truth of many propositions in mensuration by 
direct weighings — a method, it must be remem- 
bered, which has the sanction of Galileo, though, 
as before, such exercises, it must be admitted, are 
not proofs in the strict sense of the word. 
Nevertheless they satisfy the student as to the 
correctness of relations enumerated, a condition 
of mind to which he could otherwise only 
attain by accepting the mere ipse dixit of his 
teacher or by a long training in the calculus. The 
so-called simple (save the mark!) geometrical 
proofs that used to be offered for his acceptance in 
the old days were actually worse than useless, and 
must have given many a bright lad an utter dis- 
taste for mathematics. 

Coming back to Mr. Kerr’s little book, which is 
the first of a series of which he is general editor, 
one can only be astonished at the manifold uses the 
author finds for his strips of rubber. Their appli- 
cation to the triangle of forces has already been men- 
tioned, but they serve equally well to illustrate the 
principle of the lever, the equilibrium of a body on 
an incline, the position of the centre of gravity of a 
triangle, and the determination of the specific gravity 
of solids. Another simple device used by Mr. Kerr 
he calls a Eureka can. This consists of a tin cy- 
linder 6 in. high by 3 in. in diameter, having an 
overflow about 1 in. below the brim, and is used in 
many of the experiments on relative volumes al- 
ready referred to, as well as for specific gravity de- 
terminations. Like other old pupils of Lord Kelvin, 
Mr. Kerr has evidently an adequate appreciation 
of the great value of section paper, the import- 
ance of which in connection with an experimental 
course of physics can hardly be over-rated ; not 
only. in that the graphic record of the observed 
results thus obtained is much more instructive 
than a series of columns of figures, but, further, the 
lad who has a thorough knowledge of curve plotting 
has already overcome half the difficulties to be 
met with in commencing the study of the calculus. 
In all we can give nothing but praise to Mr. Kerr's 
little book, though we should like to see a chapter 
added dealing with the use of the slide-rule ; but 
perhaps this is reserved for one of the companion 
volumes. 








YEAR-BOOKS AND ANNUALS. 

The Post Office London Directory for 1898. London: 
Kelly’s Directories, Limited, 182, 183, and 184, High 
Holborn, W.C. [Price 32s.] ‘ 

We give this publication first place because it is 
not only the largest of the annual publications 
which we welcome at this time of the year, but is 
the one most frequently referred to and most relied 
upon, and that, too, with confidence, for many 
years’ experience has taught the public that abso- 
lute accuracy is assured. Next year the directory 
will attain its century, and the publishers propose 
to mark the occasion by extending the area 
covered. Probably they will next provide a motor 
car to convey it about in the office. 

The Stock Exchange Year- Book, 1898, By THomas 
Skinner. London: 1, Royal Exchange-buildings, 
E.C. [Price 25s.] 

This is the twenty-fourth year of this publication, 

and it grows in size and usefulness in view of the 

wide extension of the Limited Liability Act. There 
are about 24,000 companies, with a paid-up capital 
of about 1300 million sterling, and while Mr. 

Skinner does not profess to publish the record of 

them all, every company in which the public 1s 

interested has its financial status and history re- 
corded. 


The ‘‘ Mechanical World” Pocket Diary and Year-Book 
for 1898. Manchester: The ‘‘ Mechanical W orld 
Office. [Price 6d.] 

The eleventh year of publication of this excellent 

little engineering year-book is marked by a c msider- 

able increase in the contents, and the adoption of 4 

somewhat stouter binding, the price of the volume, 

however, remaining unchanged. Amongst the new 
matter we note a more extended treatment of valve 
diagrams, and a long note on the design of beams 
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and girders contributed by Mr. W. H. Atherton, 
B.Sc. The section on rope gearing has also been 
extended, but still contains no reference to the 
gingle-rope system of driving, which in many cases 
has decided advantages. he best method of 
splicing gear ropes is described in considerable de- 
tail. As enlarged, the handbook now contains 176 
pages of reading matter, but a smaller type being 
uscd, the increase in size is even greater than would 
appear on this showing. The engravings are numer- 
ous, and though lacking in boldness are clear. 


Lockwood’s Builders’, Architects’, Contractors’, and Engi- 
neers’ Price-Book for 1898. Edited by Francis T. W. 
Miuter, Associate of the Royal Institute of British 
Architects. London: Crosby Lockwood and Son, 7, 
Stationers’ Hall-court, Ludgate-hill. [Price 4s.] 

This book is all the title claims for it, and to the 
400 odd pages of prices there is a copious index, so 
that the lists can be readily consulted, while many 
valuable hints are given. It contains draft con- 
tracts; the Acts applying to building are given ; 
and altogether the work is a fit vade mecum for the 
contractor, builder, or architect. 

Automotor and Horseless Vehicle Pocket-Book of Auto- 
motive Formule and Commercial Intelligence for 1898. 
London: F. King and Co., Limited. 

Under the above title a new addition to the 

already extensive series of technical pocket-books 

has been issued. The new arrival, being, we 
believe, the first in its particular field, should 
prove extremely useful to those engaged in the 
design and construction of motor cars. Of course 
many of the tables and formulas given are 
common to all pocket-books dealing with engineer- 
ing, but there is still a large quantity of the letter- 
press quite special to the subject of mechanical 
traction on the high road. Very full extracts are 
given from the Acts by which this industry is now 
controlled. These, in addition to specifying limits 
of weight, speed, and other details of construction, 
also restrict the use of the lighter petroleums, 
save under such conditions as will prevent serious 
danger to the general public. In the section of 
the book dealing with traction we note an interest- 
ing curve setting forth through what extreme limits 
the resistance of a wheeled vehicle to motion 
ranges with the character of the roadway. Thus, 
on asphalte, the resistance is shown to be about 

20 lb. per ton, whilst on dry and loose sand it runs 

up to no less than 560 Ib. per ton. Other traction 

curves are given, embodying the results obtained 
with cycles by Mr. Louis Barrow, of Edgbaston. 

On the increasingly important subject of ball bear- 

ings but little information is given, and that little 

is not accurate, since the recommendation given to 
run the balls on V-shaped races has been shown by 
experiment to be badly based. In such races the 
ball must bear on at least three points, whereas for 
proper working it is essential that it should rest on 
two only. The information as to gear chains is 
equally meagre, and no reference whatever is made 
to Mr. Hans Renolds’ new type, which has been 
adopted for the electric cabs. Much better is the 
section on liquid fuel burners, of which many 
types are illustrated and described, as well as a 
number of the boilers with which such fuels have 
been employed. The principal arrangements of 
oil engines, as used on many of the more success- 
ful motor cars, are also explained, and there is 
further ona section dealing with electro - motors. 

The pocket-book concludes with a directory of 

English and foreign manufacturers of cars. 

The Cyclist’s Pocket-Book. Published for the Proprietors 


by Archibald Constable and Co., 2, Whitehall-gardens, 
Westminster. 


This is a handy-sized and useful book, with many 
hints for the cyclist as to riding, touring, keeping 
his machine in condition, repairing the machine and 
the rider in the event of damage, while there is a 
diary for recording each day’s performances. This 
latter, to many, is of doubtful utility, for, after all 
1s said, it is better to depend on recollection, since 
the distance cycled on particular days grows with 


the lapse of time. 
apes Mechanics’ Almanack. Compiled and Edited 
oy JosePH Nasmiru, M.I.M.E. Manchester: John 
Heywood. [Price 4d.] 
This unpretentious little volume has now reached 
its 25th year of publication, and, as usual, con- 
tains a considerable amount of information likely 
to prove useful to the skilled artisan and the class 
generally for which it is intended. This informa- 
tion is not confined to purely technical matters, as 


there are numerous hints on gardening, which, 
however, we are unequal to the task of criticising. 
The engineering notes include articles on the speed 
of machine tools, gearing, both toothed and belt, 
engine and boiler testing, and hints in design. 
These are followed by others on lubricants, electri- 
cal terms, heating, screw-cutting, &c., and some 
information as to the properties of aluminium. The 
almanack concludes with a collection of workshop 
recipes. 
The Railway Diary and Officials’ Directory for 1898. 
Published by McCorquodale and Co., Limited, Card- 
ington-street, Euston-square, London, N.W. [Price 1s. ] 
This very useful annual scarcely needs com- 
mendation ; it is so well-known and largely used by 
all connected with railways. The ‘‘ Railway 
Almanac,” which accompanies it, is as often in the 
signal-cabin as a telegraph instrument. 





Hazell’s Annual for 1898. A Cyclopedic Record of Men 
and Topics of the Day. Edited > W. Pacmer, B.A., 
Lond. London: Hazell, Watson, and Viney, Limited. 
1, Creed-lane, Ludgate-hill. [Price 3s. 6d.] 

This is the thirteenth year of this publication, which 

has 690 pages of closely printed articles on almost 

every outstanding event of the past year, and on 
subjects of prospective interest. At a time when 
international sensations succeed each other so 
rapidly, such a publication is especially valuable, as 
it enables the newspaper reader to understand the 
past bearings of a subject. Foreign affairs as well 
as colonial affairs are carefully recorded. For in- 
stance, as regards Kiaochou, one finds the negotia- 
tions between China and Russia in March last for 
the construction by Russia of a fortified harbour 
there, but evidently they did not regard the pro- 
posal as beneficial ; with Germany it seems other- 
wise. This is only one of many cases which might be 
quoted, for the book is an indispensable companion. 


The ‘‘Practical Engineer” Pocket-Book for 1898, Tech- 
— Company, Limited, Manchester. [Price 


1s. 6d. 

Whilst perhaps it is only just to admit that none 
of our engineers’ pocket-books quite reach the 
standard set by the somewhat expensive American 
works due to Trautwine and Kent, yet of late 
years some excellent aides memoire of a less pre- 
tentious nature have been published on this side 
of the Atlantic, and amongst these that issued 
annually from the offices of the Practical Engineer 
takes a deservedly high place. The plan of pub- 
lishing such books as annuals has the great advan- 
tage of enabling typographical and other errors 
to be corrected, and, moreover, facilitates the 
addition of new matter from time to time. The 
present is the ninth year of publication, and the 
new book embodies several additions and improve- 
ments, not the least valuable of which is an en- 
tirely new index. The subject matter has further 
been re-arranged, allied subjects being grouped 
together. The section dealing with steam engines 
is, as fitting, the longest, and contains a large 
variety of useful information as to boiler and 
engine design. We think, however, that the para- 
graph on superheated steam may be misleading, 
as a careless reader would be likely to assume that 
superheating steam necessarily raised its pressure, 
whereas in actual practice nothing of the kind takes 
place, the superheating being in general effected at 
constant pressure. Further, were saturated steam 
at 70 ib. pressure superheated in a closed vessel, it 
is pretty certain that its rise of pressure would not 
correspond to the gas equation as assumed. This 
matter of superheating and that of the use of very 
high pressure steam is likely to become of increas- 
ing importance in the future ; and we hope shortly 
to deal pretty fully with the subject ourselves. 

As regards the methods of estimating the wetness 
of steam, we note that in the pocket-book the 
method recommended is based on the determina- 
tion of the saltness of the boiler water before and 
after a trial. This method is extremely simple, 
but has been proved by experiment to be utterly 
unreliable, and should be omitted from the next 
edition of the book. The throttling calorimeter, 
when intelligently used, is by far the best, and by 
means of a recent modification can be used even 
with extremely wet steam. The main difficulty in 
applying it is to obtain a fair sample of the mix- 
ture of steam and water to be tested. Possibly the 
difficulty might be overcome by causing the nozzle 
leading to the calorimeter to revolve continuously 
round the steam pipe from which it takes its supply, 
or to oscillate across a diameter inside it. 








In the next section of the pocket-book, dealing 





with ball bearings, we again find the recommenda- 
tions to run the balls in V-grooves, a system which 
is utterly wrong. An examination of any bicycle 
shows at once that the races are so designed that 
the balls bear on two points only. Any departure 
from this leads to excessive friction and wear. 

In the preface it is stated that an attempt has 
been made to remove the difficulties that in many 
minds surround the subject of inertia. Personally, 
we find the opening paragraphs only intelligible 
with difficulty ; and having at length grasped the 
writer’s meaning, we find he is guilty of the most 
serious error in the book. Thus he states that 
practical engineers understand by inertia the resis- 
tance to communication of motion, and by momen- 
tum, resistance to extinction of motion. We claim 
to be practical engineers ourselves, but we certainly 
never confused the two quantities in question in 
this extraordinary fashion. The term ‘‘ momentum,” 
as used by all engineering writers of any authority, 
is simply the mass of a moving body multiplied into 
its velocity, and no definition can be simpler or 
clearer than this. The importance of the matter 
arises from the fact that half the errors of this 
class arise from inaccurate or incomplete under- 
standing of the technical terms used by scientific 
men. We may instance the common confusion in 
some minds between force and energy, or the 
equally stupid blunder not infrequently made that 
Carnot’s theorem does not apply to a steam engine. 
Thus any attempt to use well-established techni- 
cal terms in a new sense cannot be too strongly 
deprecated. Sections on electrical engineering, 
mining machinery, and patents conclude the 
volume, all of which appear to be carefully com- 
piled, as, indeed, is the pocket-book as a whole ; 
the few minor points we have had occasion to 
criticise being no fair sample of the whole, but in 
a work of this character the detection of errors is 
of special importance. The value of the publica- 
tion has already been established by nine years 
of success, and the new edition will still further 
enhance its usefulness. 

The Hardware Trade Diary and Cash Book for 1898. 
Offices of the Hardware Trade Jounal, 1, Creed-lane, 
London, E.C. 

Many forms of ready-reckoning tables, and other 

data, with a diary giving a page to two days 

with Cr. and Dr. entries, and other features, are 
certain to make this book of great utility in the 
storekeeper’s, or any ironmonger’s department. 

The Indian and Eastern Engineer Diary, 1898. Offices : 
137, Canning-street, Calcutta; and 50, Fenchurch- 
street, London, E.C. 

The translation of Indian vernacular trade phrases 

and terms, and of the money, and weights, and 

measures tables, apart altogether from the Indian 

directory and the diary, makes this a commendable 

publication. The blotting inter-leaves are more 

useful for advertisement than for their usual func- 

tion ; the blots made will but vex a neat diarist, 
Calendars. 

We have received a number of calendars, and 
reference may be made to the following, where 
neatness or utility have been considered a little 
more than the advertisement: The Magnolia 
Anti-Friction Metal Company of Great Britain, 
Limited, 49, Queen Victoria-street, London, E.C. ; 
Atlas Anti-Friction Metal Company, Limited, 75, 
Queen Victoria-street, London, E.C.; Partridge and 
Cooper, 191 and 192, Fleet-street, E.C. ; Verity’s, 
Limited, 31, King-street, Covent Garden, London ; 
J. Halden and Co., 8, Great Chapel-street, Vic- 
toria-street, Westminster ; John Rogerson and Co., 
Limited, Walsingham, co. Durham, &c. 

BOOKS RECEIVED. 

Monographs of the United States Geological Survey. 
Vol. XXV. The Glacial Lake Agassiz. By WARREN 
Urnuam. Washington: Government Printing Office. 

Monographs of the United States Geological . Survey. 
Vol. XXVL The Flora of the Amboy Clays. By 
JouN Stronc NewBerry. A posthumous work edited 
by ArTHuUR HOLLICK. Washington : Government 
Printing Office. 

Monographs of the United States Geological Survey. 
Vol. KXVIL. Geology of the Denver Basin in 
Colorado. By SaAmuEL FRANKLIN Emmons, WHITMAN 
Cross, and Grorcr Homans ELpripce: Washington: 
Government Printing Office. 

Monographs of the United States Geological Survey. 
Vol. XXVI I. The Marquette Iron-bearing District 
of Michigan, with Atlas. By CHARLES RICHARD VAN 
Hisk and Wiiuiam Suirizy Bayiey. Including a 
Chapter on the Republic Trough. By Henry Lioyp 
SmytH. Washington: Government biiating Office. 
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7 ‘ ‘ T 
ee ree THE LUNDY ISLAND LIGHTHOUSES. 
4 . 
(Continued from page 20.) 

Next to being visible all over the navigable area 
of the neighbouring waters, and in most conditions 
of the atmosphere, the most important require- 
ments in a lighthouse are, first, to be readily dis- 
tinguishable from all other lights, and, next, to be 
visible to the greatest useful distance ; and it may 
happen that visibility in thick weather may be 
sacrificed to the last requirement. An interesting 
example of this is furnished by the old lighthouse 
on Lundy Island, as we pointed out in our last 
article* ; for this light, with a luminous inten- 
sity 79,500 candles less than that of the new 
Northern light, was visible 12 miles farther off. 
This greater range of visibility was obtained by its 
greater elevation above the sea level, thereby en- 
suring a more distant horizon; but it was obtained 
at the expense of the first desideratum in a light- 
house, namely, its maximum independence of fog. 
Mr. Matthews has, therefore, in designing these 
lighthouses, first fixed their focal planes at a lower 
level than that of the old lighthouse which they 
have displaced, so that their lights are least ob- 
scured by fog ; and, to compensate for their nearer 
horizon, he has given them greater initial illumina- 
ting intensity, and, in the case of the northern 
lighthouse, has further intensified the beam by the 
most efficient optical apparatus that has yet been 
introduced into lighthouse construction. 

We have seen that the distinguishing feature of 
this light is that it gives two flashes in quick suc- 
cession every 20 seconds. These two flashes are 
obtained by the employment of the ‘‘ group-flash- 
ing ” system which was invented by Dr. John Hop- 
kinson some years ago, and which we illustrated 
and described in these columns at the time.t We| 
need only remind our readers that it consists of a| 
dioptric apparatus in which the axes of the lenses 
and prisms are placed at unequal angular distances 
in azimuth, so that the flashes and eclipses suc- 
ceed one another at long or short intervals, or in 
groups, with a uniform speed of rotation of the 
apparatus. 

The general appearance of the optical apparatus 
of the North Lundy light is shown in Fig. 2, which 
is a reproduction of a photograph taken on the 
works of MM. Barbier and Benard, of Paris, by | 
whom the apparatus was constructed ; while Fig. 3 
is a horizontal cross-section taken on the focal 
plane, Fig. 4 is a vertical section, and Fig. 5| 
is a horizontal section on the plane A B. From 
these illustrations the original character of this 
optical system will be at once apparent. It con- 
sists of a first-order apparatus built up of two 
curved panels having a pair of group-flashing 
Fresnel lenses in the centre of each, of 920 milli- 
metres focal radius, and a series of 15 reflecting 266E ieee we as (eowe ge ere Sige || 
side prisms on each side of the lenses, and curved 7 es Se 
concentrically with them. 

This beautiful apparatus, with its framework, 
and weighing over 3} tons, is entirely supported 
by flotation in a trough of mercury, by which fric- 
tion is so much reduced that by a mere touch of 
the finger the whole system can be set into rota- 
tion, and will continue to rotate through several 
revolutions by its own inertia. 

Referring to the figures (especially Fig. 4), it 
will be seen that F is the optical apparatus, to the 
base of which is attached by brackets the annular | 
float H, H which is immersed in and floats upon 
mercury contained in the annular trough G, G ; and | 
it will further be noticed that it is only that part of | 
the apparatus which it is necessary to be rotated | 
that floats on the mercury and is turned by the re- | 
volving mechanism. The platform which supports | 
the burner as well as the keepers, whose duty it is to | 
attend to the light, is as much a fixture as is the | 
lighthouse tower, and thereby economy both in| 
construction and in motive power, as well as com- | 
fort for the light-keeper are insured. 

In this respect the Lundy lighthouse differs from | 
previous revolving lights in which the apparatus is | 
floated in mercury, as in the French lighthouse at | 
Bourdelles, where the whole lighthouse head, ex- | 
cept the outer lantern, floats in a cistern of mercury | 
and carries with it not only the optical apparatus, | 
but also the lamp and burners as well as the at- | 
tendants who have to look after the light, thus | 
putting a large amount of unnecessary work on to the 
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+ Ibid., vol. xxii., page 355, 
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clockwork driving apparatus, and involving the use | 
of more material throughout. 

At Lundy the total weight of the apparatus with 
pedestal, as shown in Fig. 2, and including the 


mercury, is only 7 tons 17 ewt. 2 qrs., while the | 
total weight of the revolving system is 3 tons 12 cwt, | 





DIOPTRIC APPARATUS; NORTHERN LIGHTHOUSE, LUNDY 


ISLAND, 
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3 qrs. 7 lb., and the mer- 
cury required to float it is 
only 7 cwt. 2 qrs. 10 Ib. 
It will be seen from Fig. 4 
that the float almost fits 
the trough, having a clear- 
ance of only ;%; in., but it 
is maintained in a central 
position by a series of 
rollers whose axes are ver- 
tica] and which bear against 
avertical path. The appa- 
ratus is maintained in its 
upright position by a ring 
of horizontally - revolving 
rollers shown in Fig. 2. 
It must, however, be un- 
derstood that these rollers 
have no supporting work 
to do, as they come into 
action only occasionally 
when the apparatus is tem- 
porarily displaced, for there 
is a clearance between the 
rollers and the moving part 
of about »\; in. 

The whole apparatus is driven round with a velo- 
city of one revolution in 40 seconds, and, as the two 
optical panels are alike in every particular, it follows 
that with one revolution of the apparatus the cycle 
of flashes and intervals is twice repeated, and is 
therefore exhibited once every 20 seconds. The 

















motive power is a clock shown at K, Fig. 4, driven 
by chains and weights, and controlled by a Slight’s 
governor, in which more or less friction is thrown 
into the apparatus by cork rubbers which are made 
to rub with greater or less pressure on the inside 
of a fixed cylinder under the influence of varying 
centrifugal force. This motion is transmitted from 
the clock to the rotating system by means of bevel 
gearing and a vertical shaft to which is attached 
the pinion (shown in Figs. 4 and 6, which is a plan 
of the lantern); this pinion engages in an inside 
gun-metal toothed wheel or circular rack shown in 
the drawings. 

In cases of emergency the apparatus can be dis- 
connected with the clock by a clutch on the ver- 
tical shaft and can then be rotated by hand by a 
winch handle attached to a shaft shown at L, 
Fig. 4. The winding of the clock is effected by 
turning the little shaft shown below it in Figs. 4 
and 6. 

The mercury trough is carried on six hydraulic 
rams, one in each of the supporting pillars, and 
which are controlled by suitable valves. It is thus 
possible to lower the trough away from the float to 
a position indicated in Fig. 4 by dotted lines. 

In the basement of both towers are large storage 
tanks for petroleum of a capacity large enough to 
keep a fifteen months’ supply of oil for the lamps, 
and for the oil engines by which the fog-signalling 
apparatus is driven. 

The only landing-place on the Island of Lundy 
is at the south-east corner, and it will be seen, on 
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reference to the map (see page 20 ante), that the 
Northern lighthouse is some three miles from the 
spot, and over considerably hilly ground. Mr. Mat- 
thews determined, therefore, to land all the mate- 
rials for the lighthouse and buildings at the north 
end by a wire-rope ‘‘tramway ” near that spot. A 
wire cable was stretched from the top of the cliff to 
an outlying rock on the sea, some 800 ft. away, and 
with a difference of level at the two ends of about 
200 ft. The land attachment of the cable is shown 
in Fig. 7, which also gives a fair idea of the nature 
of the island at that part. From this point to the 
lighthouse the materials were carried by a tempo- 
rary road tram-line about half-a-mile in length. 

For the South lighthouse a similar plan was 
adopted, the lower end of the rope being attached 
to a sunk chain cable moored, at each end and in 
the middle, by strong mushroom anchors. 

We shall in our next article describe the very in- 
teresting fog signalling apparatus, which is equal in 
originality of design and in high-class efficiency to 
the hardly less important optical arrangements at 
Lundy. 


(To be continued.) 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From ovr New York CoRRESPONDENT.) 
(Continued from page 71.) 

Tests oF PumprnG MACHINERY. 

THE next paper was ‘‘ Test of Centrifugal Pump 
and Calibration of Weir at the Bridgeport Pump- 
ing Station, Chicago, Ill.,” by Mr. R. C. Carpenter. 
The test was conducted by that careful firm of in- 
vestigators, Messrs. R. W. Hunt and Co., of 
Chicago, and was for the purpose of determining 
the efficiency and capacity of the various pumps 
in use. 

The plant was constructed for the purpose of 
delivering a suflicient amount of water from the 
Chicago river into the Illinois and Michigan Canal 
to induce a current to flow from Lake Michigan 
towards the pumping station and into the Illinois 
and Michigan Canal, so as to prevent the discharge 
of sewerage into Lake Michigan. The Illinois and 
Michigan Canal connects Lake Michigan with a 
tributary of the Mississippi and descends to the 
level of the Chicago river by a lock which has a 
lift of about 8 ft. in times of low water and 3 ft. 
to 5 ft. in times of high water. The pumps at 
the pumping station are required to raise the water 
from the Chicago river sufticiently high to be dis- 
charged into the canal. Two centrifugal pumps 
not being thought of sufficient capacity, had been 
removed, and two undulating pumps substituted. 
It was the latter which were now being tested. 
The pump is illustrated in Fig. 1 with the working 
parts shown by dotted lines, and may be described 
as follows: 

Tt consists of three rectangular pistons which are so 
constructed as to have partly an rectilinear and partly an 
oscillatory motion. This peculiar motion was produced by 
connecting each rectangular piston to a revolving crank 
by a perpendicular arm and also joining it with a pivotted 
connection to a sliding crosshead, arranged to move per- 
pendicularly across the case. The cranks to which 
the pistons are connected are joined by connecting-rods 
and set at angles of 120 deg. to each other, which causes 
the reciprocating and tilting movements of the pistons to 
take place alternately, producing a wave-like motion, the 
effect of which is to propel forward, with considerable 
force, any water which may enter the pump. The pump 
is double-acting and delivers water both on the down and 
up strokes of the pistons, and, except for the leakage 
which takes place between the pistons and the sides of 
the case and under the ends of the piston, is positive in 
its action. It had no valves in the in-take or in the dis- 
charge pipe. Power for driving the pump was obtained 
by a geared connection to the main shaft of engine No. 1, 
the gearing being so proportioned that 100 revolutions of 
the engine would drive the pump shafts at a speed of 
80 revolutions. The case of the pump was set at an 
inclination of about 18 degrees to the horizontal and 
sufficiently low to be entirely submerged at its lower 
end. The dimensions of each undulating pump were as 
follow : 

Rectangular section of cast-iron case, 4 ft. 38 in. by 
2 ft. 8} in. high. 

Length of case, built of (3) sections, 24 ft. 
ig dimensions in horizontal section, 8 ft. 08 in. by 
4 ft. 3 in. 

Distance from crank centre to guide centre on piston, 
2 ft. 6 in. 

Throw of crank, 8 in. 

Length of stroke, 16 in. 


Sq. Ft. 
Sides of pistons, 48 ft. by fy in... ... 1.25 
Top and bottom of case, 13 ft. 107 in. by 


iy in. 


End of paddles, 8 ft. 6 in. by gin. (ave- Sq. Ft. 
rage)... ay a ve ve en 25 
Total ... ae coh = 1.86 
Area of clearance space on sides of case... 3.72 
Capacity of single pump calculated from piston dis- 


revolution, 190.56 cubic feet; per 80 revolutions (one 
minute), rated capacity, 15,245.6 cubic feet; per 41.4 
revolutions (one minute), 7889.2 cubic feet. 

The methods of testing was described at length, 
and the following Table deduced : 


Table of Efticiencies of Pumping Machinery. 














Professor Carpenter then detailed the experi- 
ments on the calibration of the weirs, and the 





placement, when in horizontal position, without allow- | 
ance for leakage or slip, per stroke, 95.28 cubic feet ; per | 


z| Seis is iv (3. ibe lB 
“lt ee eae oS |sk loa 
€/3| Kind of | 39 =. ° = es ag 2 
2) Pump. os Ss Ps 5 is uoe. 
=»! —-2 Sea ios | SO | ott Phew & 
c\° —e-) on Bo == 24 Swedie Hs 
ec) = | of SS 1 =? lOs£8 ES 
PAPAL x 2 x= | a= 5 |S Se 
1 1| Undulating | 270.7 41.4 | 1.405 | 5.645 10,538] 112.9) 41.7 
2,2 Centrifugal | 412.2 100.8 | 1.925 | 6.108 15,680) 182.1| 44.2 
3} 2) > | 240.6 86.4 | 1.523 | 5.80 11,898! 131.3) 54.5 
4; 2 eh 136.1 70.02, 1.064 | 5.18 6,764 | 668, 49.1 
5 2 = | 72.1 56.01 0.320/4.41 | 1,421/ 11.9/ 16.5 
6 ss 344.6 99.7 | 1.824| 5.98 14,969! 170.8! 51.2 
7 3! os 203.9 84.4 | 1.416) 5.62 10,606; 1435) 51.3 
§| 4 wx 212.9 82.4 | 1.322|5.37 | 9,440) 96.0 45.3 
Probable Work | 

No. of | No. of Kind of Delivered of Pump- To oe ea 
Test. Engine. Pump. Horse- ing Horse- f eee 
Power. Power. | eae 

1 1 Undulating 243 112.9 | 45.4 

2 2 Centrifugal 371 182.1 49.1 

3 2 Pm 218.5 131.3 61.1 

4 2 1225 66.8 54.4 

5 2 - 64.9 11.9 18.4 

6 3 ne 310.2 170.8 55.2 

7 3 a 188 113.5 69.0 

8 4 192 96.0 50.0 


under all conditions than one with end contraction, and 
is recommended for universal use. 

4, That Weisbach’s formula gave results differing but 
| slightly more than 1 per cent. from the extreme values 
of the calibration, and but a fraction of 1 per cent. from 
the values used throughout the test. 

Some 13 additional Tables accompanied this 
| elaborate report, and as a record of tests on a large 
‘scale, it is probably unsurpassed. Professor Car- 


| penter was considered by some of those who dis- 


‘cussed his report to have established a series of 
| coeflicients which should be used in place of those 
considered as standard previous to this series of 
tests. Certain it is that his hearers expressed great 
confidence in his work, which was not at all sur- 
| prising to those who know his care and accuracy in 


|such undertakings. 








A Water-PuriryIne PLant. 


‘*A Water-Purifying Plant,” by Mr. Howard Still. 
man, was the next paper. The object of the plant 
described was to purify water for boiler use by the 
removal of scaling matter. The water at Port Los 
Angeles, where the plant was located, required 
double treatment because of bicarbonate of lime 
contained, together with a large amount of sul- 
phates of lime and magnesia. The water was 
treated cold. 

The following is a description of the appliance : 


Fig. 2 shows a section elevation, and Fig. 7 a plan of 
the purifying addition and pumping station. As the 
system is independent of the action of the pump, ex- 
cept as a constant source of supply, that machine does 
not_necessarily form part of our description. Referring 
to Fig. 2, the water main a, a is intercepted in its 
passage from the pump to supply tanks (Fig. 3) by 
the circulating tanks, Nos. 1 and 2 (Fig. 2). Detail of 


construction of these tanks is shown in Fig. 4. They are 
alike, each about 44 ft. in diameter by 8 ft. high, and the 
space inside is divided up by partial diaphragms, alter- 
nately placed, allowing the water in its course to circulate 
upward, under and over, and check its motion, allowing 
time for chemical action to take place within them, 








values obtained for the coefticients of discharge as 
compared with that of Weisbach, ¢ being the co- 
efticient of discharge. 

Table of Coefficients of Weir. 





Without Reduction. Value of c Reduced. 




















Head in | | 
Feet. — ee es 
l pis ormula. ‘ormula, 
Value of c. | Value of C. Velocity | Imperfect 
| | Approach. | Contraction. 
2.0 0.646 3.456 0.637 | 0.617 
1.9 0.647 3.461 | 0.688 | 0.617 
1.8 0.648 3.465 | 0.642 | 0.618 
ey 0.649 3.470 | 0.643 | 0.619 
1.6 0.649 3.475 0.644 0.620 
1.5 0.651 3.481 | 0.646 | 0.621 
1.4 0.652 3.488 | 0.648 0.623 
1.3 0.653 3.496 | 0.€49 0.625 
1.2 0.654 | 3.505 0.650 0.626 
1.1 0.654 | 3.515 0 651 0.626 
1.0 0.655 | 3.525 0.652 0.627 
0.9 0.655 | 3.536 0.653 0.627 
0.8 0.655 3.551 | 0.653 } 0.627 
0.7 0.655 3.568 | 0.654 | 0.628 
0.6 0.656 | 3.586 | 0.655 0.628 
0.5 0.656 3.606 | 0.656 0.629 
0.4 0.657 3.630 | 0.658 | 0.629 
0.3 0.657 3.660 | 0.656 | 0.630 
0.2 0.658 3.700 | 0.657 0.631 


He stated the conclusions as follow : 

The general conclusions to be drawn from the results of 
the test and a study of previous experiments are briefly 
as follows : 
| 1. The length of an overfall, if great in proportion to 
| the width of the stream, has considerable effect on the 
results. This effect is not considered in the ordinary for- 
mula nor in that of Francis, and hence both fail to give 
accurate results for these conditions. 

2. When the width of overfall is nearly equal to that of 
the undammed stream, as in the case considered, the end 
contractions have little effect on the discharge, and the 
results correspond to weirs with imperfect end con- 
traction. 

3. A weir constructed without end contraction is better 








Their size is such as to allow the water about five 
minutes in passing through, and the tanks serve virtually 
as an enlargement of the water main at that point; the 
arrangement of the diaphragm or baffle-plates is not 
essential to the process, and the circulating tanks are not 
intended to deposit or dispose of the sediment. The 
water main enters tank No.1 at the bottom and dis- 
charges at the top, thence to bottom of No. 2, again dis- 
arene at top, and on to the supply and settling tank 

ig. 3). 

Just before entering each of these circulating tanks 
the water main is tapped by a }-in. pipe, conveying in 
a steady stream, when in operation, a solution of desired 
chemical reagent from the chemical tanks at b,c. These 
chemical tanks are shown in detail at Fig. 5, and the 
“ge feed - pipes leading from them, ¢, are controlled 

y plug-cocks. These smaller tanks are also of like di- 
mension, and hold 100 gallons when charged with solu- 
tion, which suffices for four hours’ continuous operation 
of the pump, or asupply of about 44,000 gallons of water. 
As shown in Fig. 5, the tanks are air-tight when all 
cocks are closed, and ane filled through the 1}-in. pipe 
and screened funnel when the cock g is open. The top 
is tapped by a }-in. pipe leading from an_ air reservoir 
supplied with compressed air from an 8-in. Westinghouse 
pump. Just before entering the tanks, the small dl 
p is intercepted by a pressure-regulating valve v, whereby 
the air pressure within the chemical tanks is kept at a 
desired pressure, just overbalancing the hydraulic pressure 
in the water main, and allowing the solution to flow 
through the 4-in. feed pipe when the cocks f are open. 
These cocks are always operated wide open to prevent 
possible clogging up of the pipe by a casual obstruction, 
and the air pressure is allowed entirely to control the 
flow of solution to mingle with the water flowing through 
the circulating tanks to the reservoir. The pressure- 
regulating valves are controlled in the usual manner by 
wrench and screw at bottom, so that the operator can 
occasionally adjust the feed of solution. Each chemical 
tank is about 4 ft. high, and is provided with a long-sight 
feed glass so that the contents can also be noted. They 
are gauged to feed out 11 in. per hour, and when pressures 
are adjusted do not ordinarily vary. Occasional atten- 
tion to the pressure valve during pumping hours, such as 
an engineer gives his sight-f lubricators to steam 
engine or pump, is sufficient, inasmuch as the hydraulic 





pressure during pumping hours does not vary more than 
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the head varies in a gravity supply. It has been found 
that the air pressure on the chemical tanks is about an 
atmosphere less than hydraulic pressure in the main, so 
that, as would be expected, the pneumatic action is to 
hold back the solution from flowing out too fast. As re- 
ferred to above, this feed could have been regulated 
from the cock ¢, or the pipe made smaller, but it was 
desired that at no time should the operation ‘‘hang fire’ 
by clogging of a small opening. Vhen the pumping 
ceases the cocks e in feed pipes are immediately closed, 
and when again pumping is renewed the cocks are opened. 
‘At Port Los Angeles the hydraulic pressure is about {2 lb. 
gauge, and the ischarge of the pump a little over 11,000 
gallons an hour. 

The chemical tanks are filled as required from the 
mixing vats, on the floor directly overhead, which is on 


we have 4 x 11 x 1,%4 or 72 lb. of lime to be slacked 
with water to a depth of 12 in. (100 galJons) in the mixing 
vat. When slacked and mixed the liquid is a cream of 
lime, which is run off into the chemical tank when 
desired, as before stated. 

The tank, containing cream of lime, has an up- 
right revolving shaft with paddles (Fig. 5), which, 
slowly revolving, stir up the mixture, and prevent 
settling. The salts in the water required treat- 
ment in a second tank. Had the cream of lime 
and carbonate of soda been injected into the 
supply main, a series of indescribable chemical 
reactions would have resulted. The soda tank is 
like Fig. 5, but without the stirring device, the 


















































Pa 


























-4.- Air 
Reservoir 










































Fig 6. 


Air Motor 





a level with the track, as shown in Fig. 2. These vats 
rod open, and have 1}-in. pipe connection at bottom, 
weninating in plug cocks opening downward through 
oles in the floor directly into the screened chemical 
tank funnels, for convenience in filling. The vats are 
cee in form, and of such size that a 12-in. depth 
= yen fills a chemical tank for four hours’ continuous 
rs a ~~ The weight of chemical material per 12-in. 
Pm “" : iquid in the open vat gives a standard solution, 
rr . —= on the — of the water and its hourly 
th ow through the main to the reservoir, which data 
. . t le key to the situation ; as, for instance, 
i - ox and tests of the water show that it will require 
ia he of unslacked lime to absorb the carbonic acid 
call gallons. The flow through the main being 11,000 
gations per hour, and the charge to last four hours, then 
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amount of soda ash required to convert the sulphates 
being 2,3, lb. per 1000 gallons. After this the 
water passes through circulating tank No. 2, where 
carbonate of soda effects its reaction, and thence to 
the storage and settling tanks. The deposit is 
drawn off at the bottom. Reliable analyses at 
various times are shown in the Table above. 

The author stated that while the water was not 
‘‘ purified” in the proper sense, yet it was made 
into fairly good boiler water. The paper closed 
with discussion of the treatment and rules which 
the author thought advantageous. There was con- 


Source of Supply, Well in Bed of Santa Monica Caiton, 
about 100 Yards from Pacific Ocean Beach. 





-_— Before. After. 


Date of Analysis. .| March, 1896. | December, 1896 





Lime, 1%; Lb. 


0 Ss. 
Treatment per 1000 Gallons. Soda Ash: 2, Lb, 





Contained in the water in solu- 
tion in grains per United 
States gallon : 











Carbonate lime. . 14.29 .69 
Sulphate lime .. fe 5.07 -29 
Carbonate magnesia .. 1.22 7.15 
Sulphate magnesia 17.15 1.63 
Silica ¥e 1.34 ll 
Alumina .. e 17 17 
Sulphate soda .. 3.56 27.92 
Chloride soda .. 8.75 5.71 

Total “s a 51.55 | 43.67 
Incrustating matter .. 39.24 | 10.04 
Non-incrustating matter 12.81 33.63 


| 
~~ Cost per 1000 gallons to treat, 4 cents. 


author was absent. One speaker approved of the 
method, but desired more facilities for cleaning 
and more mechanical stirrers. It was stated, also, 
that in the case of water carrying less than 25 
grains of solid matter per gallon, the boilers could 
be more economically treated by the use of carbo- 
nate of soda and systematic blowing. The Solway 
Company had, according to the statement of one of 
their officers, used soda ash in tanks for treating 
the water for 12,000 horse-power boilers. The 
water after this treatment was put through sand 
filters to. separate the precipitate. It contained 
sulphate of soda, which does not form scale, but, if 
allowed to concentrate, would cause foaming ; this 
was prevented by blowing down from time to time. 
The patent electric purifier came in for praise and 
condemnation, according to the speaker. 
(To be contenued.) 











BraprorD TRAMWAYs.—At a meeting of the gas and 
electricity committee of the Bradford Town Council on 
Friday, it was decided to commence at once the laying of 
cables for new Corporation electric tramways to Great 
Horton and Bolton Wood. The work of construction 
will, it is understood, be pushed forward with all possible 
expedition. 


TORONTO AND THE YUKON. — Four, and | sagem six, 
river boats are to be built in Toronto yards for the Cana- 
dian Pacific Railway Company, the vessels being intended 
for use on the Stickeen river portion of the route to the 
Yukon. The boats are to be een sternwheel, 





poton ge craft, 150 ft. long and 30 ft. wide, providing 
ample freight room and accommodation for several hun- 
dred passengers. They are to be ready for delivery at 


Vancouver towards the end of April. At least two of 
the boats will be built by the Bertrams, and the rest will 
be built in the yards of the Polson Iron Works and Ship- 
building Company. The Polson Company is now engaged 
on one of these steamers, and on the machinery for a 
second one. The company has on hand machinery out- 
fits for two other large steamers for British Columbian 
waters. 


Exports or STEAM Encines.—The value of the agri- 
cultural steam engines exported from the United Kingdom 
in December was 25,705/., as compared with 24,9972. in 
December, 1896, and 23,8507. in December, 1895. The 
value of the gop steam engines exported — 
the whole of last year was 524,872/., as — wit 

541,4372. in 1896, and 646,562/. in 1895. e@ exports 
were made principally to European countries, the total 
for last year coming out at 402,056/., as compared with 
381,0097. in 1896, and 400,139/. in 1895. British agricul- 
tural steam engines are exported to a moderate extent to 
South America, but this branch of business has been 
rather falling off of late. The value of the other descrip- 
tions of steam engines peg from the United Kingdom 
in December was 113,168/., as compared with 180,027/. in 
December, 1896, and 126,636/. in December, 1895. It 
will be seen that this description of exports experienced 
considerable contraction in December, while the exports 
of agricultural steam engines remained at about the ordi- 
nary level. An ——- of this is probably found in 
the fact that agricultural steam engines are made princi- 
pally in districts which are not much affected by labour 
troubles, while the great strike in the engineering trade 
has told heavily of late upon the production of ordinary 
steam engines. The value of the steam engines, other 
than agricultural, exported last year was 1,502,814/., as 
compared with 1,667,093/. in 1896, and _1,338,453/. in 1895. 
The largest exports were made to British India, the 
value of the engines shipped in that direction having 
been 295,181/. last year, as compared with 297,700. in 
1896, and 286,243/. in 1895. Ordinary steam engines 
were exported to Russia last year to the value of 158,722/., 


as compared with 226,609/. and 119,820/. in 1896 and 1895 
respectively ; while Germany im 
engines last year to the value of 110,604/., as compared 
with 91,4697. and 64,7987. The exports to British 
Africa last year were valued at 104,537/., as compared 
with 182,1547. and 180,256/. respectively ; and those to 
Australasia, at 102,284/., as compared with 142,432/. and 


British steam 
uth 





siderable discussion on this paper, although its 


72,2661. respectively. 
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TRAVELLING GANTRY AT MESSRS. HARLAND AND WOLFF'S SHIPYARD, BELFAST. 


CONSTRUCTED BY MESSRS. FIELDING AND PLATT, LIMITED, ENGINEERS, GLOUCESTER. 


(For Description, see opposite Page.) 
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For months past the universal topic of conversation | level at which the machines are worked. They are 


in engineering circles has been the reduction of the 
cost of manufacture by the more liberal employment of 
machinery. We have been told again and again that 
in this respect we are being out-distanced by German 
and American firms, and there is truth in the state- 
ment. Fortunately the truth is only partial, and we 


mancuvred by means of chains depending from 
sprocket wheels, and the great length of these chains is 
found to be no disadvantage, but rather the contrary. 
These cranes are generally used for supporting port- 
able riveting machines, which are carried upon hy- 
draulic lifts suspended from the travelling carriages of 


can point with pride to the engravings on the present | the cranes by chains of flat steel links, so arranged that 
and opposite pages to show that there are firms in the | the links can easily be put in or taken out according to 
United Kingdom who are as fully alive to the value of | the height at which the machines are being worked. 

labour-saving appliances as any foreigner, and have | 
the necessary courage and enterprise to put their|on both sides of the berth. These rails consist on 


opinions into practice on a very large scale. The 
gantry illustrated above, by far the biggest thing of 
the kind in existence, has been erected at the ship- 
building yard of Messrs. Harland and Wolff to facili- 
tate the building of such immense vessels as the White 
Star ‘‘ Oceanic,” now in course of construction. The 
clear height from the rail level to the under-side of the 
cross-girders is 98 ft., and the clear space between the 
vertical legs is 95ft. These dimensions will not only 
admit the largest vessel now building, but they pro- 
vide for the future requirements for a long period. 

The object of the gantry is to facilitate the lifting of 


plates and sections into position, and also to support | 


riveting machines when at work, many of them being 
exceedingly heavy. The lifting is done mainly by the 
four jib cranes’ situated respectively at the four 
corners of the structure. 1 


Ori Each of them is capable of | 
se 4 tons through a height of 80 ft., at a rake of | 


0 ft. It swings through an angle of 180 deg., and | 


can thus cover a space of about 80 ft. at each side of 
the centre line of the ship. The hydraulic cylinders 
and valves for each crane are placed on the corre- 
sponding leg of the gantry near the ground, steel 
Wire ropes passing over guide pulleys controlling the 
several motions for lifting, racking, and slewing. 
There are three hydraulic travelling cranes on the 
Cross-girders, two being on the upper boom and one 
on the lower, to enable them to work very closely to- 
gether, These cranes are controlled by hand from the 





The entire gantry runs on double rails laid down 


each side of a pair of strong steel {-section bars, with 
flat steel bars riveted upon the upper surface. The 
two H-sections are braced together by cross-pieces, 
and are bedded upon continuous blocks of concrete 
carried on piles; the total length of the rails is about 
650 ft., and the double rails are 100 ft. apart, centre 
to centre. As the berth is on an incline of gradually 
increasing declivity, Messrs. Harland and Wolff sug- 
gested laying the rail path to a vertical curve of very 
large radius, This avoids the use of high embank- 
ments or deep cuttings. It, of course, causes the 
gantry to be inclined slightly out of the vertical to one 
side at one end of its travel, and slightly to the other 
side at the opposite end ; but this variation is of no 
practical importance, and does not interfere with the 
proper working of the cranes. 

The gantry is propelled along the double rails by 
two bnyeiraaiiio engines, actuating worm gear upon the 
travelling wheels. These engines are of the three- 
cylinder single-acting type, with externally hemp- 
packed rams, all parts being easily accessible. There 
is one engine at each side, but these are connected 
together by vertical and horizontal shafts, carried up 
the legs and along the main girders. These shafts 
insure that the two sides of the gantry shall advance 
equally, and work very satisfactorily. As each side 
has its own engine, there is very little power trans- 
mitted through the shafts. 

The construction of the gantry is clearly shown in 
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the engravings. It is of steel, and is securely braced 
together. At the four corners the girders are plated 
to increase the stiffness. Hydraulic pressure and 
return piping is carried up each of the four legs and 
across the top of the gantry, suitable branch pieces 
and hydrants being provided where necessary for use, 
coupling to riveting machines in whatever positions 
— may be required, and pressure is taken from an 
hydraulic main running along the end of the berth, 
the connection being made by large flexible armoured 
hose. The exhaust water is also returned to the 
pump station through suitable mains, so that the same 
water is used over and over again. 

Rivet-heating furnaces have been placed by Messrs. 
Harland and Wolff at different levels on each side of 
the gantry, in such positions as will enable the ma- 
chines to be readily supplied with rivets at any part 
of the ship. Staging and ladders are fitted to enable 
all parts of the gantry and machinery to be easily 
accessible for examination. 

As shown by the engravings, the riveting machines 
are being used for riveting up the double bottom of 
the ship, but, as the construction of the ship advances, 
links will be taken out of the carrying chain, and the 
machines brought to bear upon the tow and other 
parts of the ship. The three machines shown on 
the lower figure on the opposite page are of the well- 
known Fielding type, which was originally designed 
for riveting up the double bottoms of ships, its special 
advantage being great lateral rigidity when working 
with very long gaps. 

In addition to the machines shown on the engravings 
of the gantry, others of a different type have also 
been supplied. These are of the direct-acting type, 
and have a gap of 7 ft., and are capable of dealing 
effectively with 1}-in. rivets. The Fielding type 
machines shown on the figure above referred to have a 
gap of 6 ft., and are of the same power. 

Messrs. Fielding and Platt have also in construction, 
for work in conjunction with the gantry, a powerful 
hydraulic portable punch, capable of punching 14-in, 
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holes in plates 14 in. thick. It will be used for punch- 
ing the plates in the top strakes of the ship, the plates 
being fixed against others which have been previously 
drilled or punched, the portable machine using the latter 
as a template, thus insuring exact fairing of holes. : 

The general design for this gantry was suggested by 
Messrs. Harland and Wolff. The entire contract for 
the structure and machinery was placed in the hands 
of Messrs. Fielding and Platt, Limited, of Gloucester, 
who are responsible for the details and for its efficiency; 
the building of the structure was sub-let by them to 
Messrs. Arrol’s Bridge and Roofing Company, Germis- 
ton Works, Glasgow, who have performed their por- 
tion of the work with their usual ability. 

The gantry has been found to be an entire success, 
and no accident to life or limb has been met with, 
which is highly satisfactory considering the magnitude 
of the job, am | the difficulties to be encountered when 
working at such a height, and often in heavy weather. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 21, 1898. 

Tue point of interest in the iron trade now is to 
what extent pig-iron production can be increased above 
the present production of one million tons per month. 
With the greatest pig-iron production ever reached, 
we are solemnly sald by brokers and some iron papers 
that the pig-iron market is extremely dull, and that 
buyers are still holding off in hopes that they may do 
better later along. And yet, during December, with 
the production of 1,000,000 tons, the accumula- 
tion of stock was only 10,000 tons, and _ this 
in the dead of winter. If the truth is told in 
the above, what may we expect prices to be when 
the heavy spring demand sets in, with our productive 
capacity practically at its maximum point? The fact 
is there is considerable feverishness in some quarters 
over the situation. But the possibility of a heavier 
demand and capacity already swore f does not in- 
duce much forward buying beyond April 1, nor does it 
help to strengthen our prices. The only thing is 
most furnace people do not care to sell much iron 
now that is to be made after April 1. If we can 
squeeze production up to 250,000 tons a week, it is 
figured out we can keep the buying wolves at a safe 
distance. The competition of billet makers is keen 
enough to keep prices from hardening. The small 
buyers of platesand shapes who need stock within 60 
or 90 days had to pay about 2 dols. or more for it this 
week, but the big concerns who contract by the 
thousand tons do not fear, as yet, at least, any 
general advance. The volume of business is increasing, 
and a few big orders would likely enable manufacturers 
to notch prices up on the big concerns. Sheets, mer- 
chant steel rods, and pipe are strong. Much business 
has been declined because of prices named. All the 
railroad companies are spending more or less money 
on — Should this policy be extended the 
iron trade will be greatly benetited. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—About 10,000 tons of iron 
were dealt in last Thursday forenoon. Prices were very 
firm, and the close was good at advances of 1d. in Scotch 
and hematite iron, and 4d. per ton in Cleveland. In the 
afternoon Scotch warrants had a smart rise in price on it 
becoming known that a large local steel company had 
accepted tenders for some 40,000 or 50,000 tons of makers’ 
hematite steel. Scotch and hematite iron left off 5d. per 
ton up on the day, and Cleveland 44d. per ton. Makers of 
special brands were all stiffer in their prices, some of them 
being reported as having put them up 1s. per ton. The 
turnover in the afternoon would be at least 25,000 tons, 
and the market closed with a healthier appearance than 
for a considerable time past. At the close the settlement 
prices were : Scotch iron, 46s. 44d. per ton; Cleveland, 
41s. 3d.; Cumberland and Middlesbrough hematite iron, 
493. 44d. and 493. 9d. respectively. Business was active 
on Friday forenoon, when a great amount of short cover- 
ing was engaged in, especially in Scotch and hema- 
tite iron, some 50,000 tons changing hands. At the close 
Scotch remained unchanged at 46s. 5d. per ton sellers. 
In the afternoon the market was quieter, prices giving 
way from 4d. to 14d. per ton. The sales again reached 
25,000 tons, and the settlement prices were 46s. 44d., 
41s. 3d., 41s. 44d., and 50s. per ton. On Monday forenoon 
business was very quiet, when some 15,000 tons were dealt 
in. Prices flattened, and at the close Scotch was down 
1d. perton. The market continued flat in the afternoon, 
Scotch dropping another _ per ton, and the sales 
reached 20,000 tons. The settlement prices were 46s. 14d., 
4is. 1}d., 49s. 3d., and 50s. per ton. Only some 10,050 
tons were dealt in on Tuesday forenoon. The tone was 
flat, and at the last Scotch was back 1d., and Cleveland 
4d. per ton. In the afternoon the market was very 
firm in sympathy with the course of prices on the 
stock exchanges. The settlement prices were 46s, 3d. 
41s., 49s, 3d., and 49s. 104d. per ton. This forenoon 
20,000 tons of iron were dealt in, but the tone of the 
market was flat. Scotch fell 14d. per ton. In the after- 





noon there was much realising, 20,000 tons being the sales | M: 


again. Prives fell from 1d. to 2d., and the settlement 
ee were 46s., 40s. 10}d., 49s., and 49s. 104d. per ton. 
he following are the prices current for No. 1 special brands 





of makers’ iron: Clyde, 50s. 6d. per ton; Gartsherrie, Sum- 
merlee, and Calder, 51s. 6d. ; Coltness, 52s. 6d.—the fore- 
going all shipped at Glasgow ; Glengarnock (shi at 
Ardrossan), 50s.; Shotts (shipped at Leith), 52s. ; arron 
(shipped at Grangemouth), 52s. per ton. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
4264 tons, against 4317 tons in the corresponding week 
of last year. They included 100 tons for the United States, 
160 tons for South America, 200 tons for India, 100 
tons for Holland, 240 tons for Spain and Portugal, 
smaller quantities for other countries, and 3204 tons 
coastwise. During the week two furnaces making ordi- 
nary iron have been damped down, while at the Gart- 
sherrie Iron Works one ordinary and one hematite fur- 
naze have been blown in. There are still 82 furnaces 
blowing—six basic, 37 hematite, and 39 ordinary—as 
compared with 80 at this time last year. There has 
been a little speculative buying of warrants by out- 
siders, but so far not to any great extent, though 
it is probable that more interest will, in the near 
future, begin to be taken in_ warrants than has 
been the case for a long time. Warrants of all kinds 
are now cheaper than the price at which makers’ iron 
of the same classes can be bought. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 335,810 tons yesterday afternoon, as against 
336,154 tons yesterday week, thus showing a decrease for 
the past week amounting to 344 tons. 


Finished Iron and Steel.—The business doing in finished 
iron is fair, with a little more inquiry. The steel market 
is reported to be very firm. Angle bars are up to 5J. 5s. 
per ton, while plates are quoted at 5/. 103., and bars 
(flat, round, and square), from 6/. 2s. 6d. to 6/. 5s. per 
ton. Business is brisk, and it is said that much more 
could be done if makers would only shade the nominal 

rices. This, however, they display no eagerness to do, 
ae busy at present and having their books well filled 
with orders for a considerable time to come. 


Sulphate of Ammonia.—Business in this is reported 
strong, being done up to 9. 17s. 6d. per ton for prompt 
delivery f.o.b. Leith. A week ago the shipments for 
the year amounted to 4643 tons, as compared with 5771 
tons for the corresponding period of last year. 


Glasgow Copper Market.—Though no business was done 
in copper last Thursday forenoon, the price was strong at 
a rise of 7s. 6d. per ton. In the afternoon 50 tons were 
suld, and the price gave way 2s. 6d. per ton. At 
Friday’s forenoon market 150 tons were bought, and 
the price rose ls. 3d. per ton, and in the after- 
noon 25 tons were sold, the price falling 2s. 6d. 
per ton. On Monday forenoon some 50 tons of the 
metal changed hands, when the price fell 2s. 6d. per ton. 
The price fell other 1s. 3d. per ton in the afternoon with- 
out any business passing. Nothing was done yesterday 
forenoon, but the price was marked down 3s, 9d. per ton. 
In the afternoon, however, 100 tons were sold, and the 
tone was flat. The selling came from London. Nothing 
was done in copper in the forenoon, but the price was ad- 
vanced 1s. 3d. per ton. In the afternoon 50 tons were 
sold, and prices gave 1s. 3d. The afternoon prices were 
481. 16s. 3d. per ton buyers, and 48/. 17s. 3d. sellers. 


Acetylene.—The fifth meeting of the winter session of 
the Royal Scottish Society of Arts was held last Monday 
night in the Society’s Hall, George-street, Edinburgh. 
Mr. A. Beaton Bell, the president, occupied the chair. 
Mr. D. Bruce Peebles read a paper on ‘‘ Acetylene Gas.” 
He traced the history of acetylene, which was discovered 
in 1836 by a man named Davy, a relative of Sir Hum- 
phrey Davy, and mentioned the experiments made by 
various Continental chemists. He claimed for Wilson, 
the American scientist, the honour of discovering carbide 
of calcium, and of being the first to make practical use 
of the illuminant. Mr. Bruce Peebles described a simple 
generator for producing acetylene, and gave an exhibition 
of its commercial use in lighting up the hall, as well as 
apparatus suitable for bicycle and carriage lamps. In 
each case the experiment gave a most brilliant light, and, 
as showing its actinic power, photographs were taken. 

New Shipbuilding Contracts.—Messrs. Murdoch and 
Murray, shipbuilders, Port Plasgow, have contracted to 
build a steel cargo steamer of 700 tons register for 
Dublin owners. Compound surface-condensing engines 
will be supplied by Messrs. Lees, Anderson, and Co., 
Glasgow. This steamer will be employed in cross- 
channel traffic, and will be similar in pe to several 
already built by Messrs. Murdoch and Murray.—The 
Grangemouth Dockyard Company have secured an order 
for a 3000-ton steamer for English owners. The machinery 
will be supplied by Messrs. Hutson andSon, Glasgow. The 
Grangemouth Company have also secured contracts from 
two Helsingfors firms, the engines for which will be 
supplied by Messrs. Cooper and Greig, Dundee. — Messrs. 
Russell and Co., Port Glasgow, have just taken an order 
for the making and supply of six sets of spars for that 
number of sailing vessels building on the Continent for a 
French owner. This is said to be probably the largest 
order of its kind ever given to a British shipbuilding firm. 

Institution of Engineers and Shipbuilders in Scotland.— 
The fourth general meeting of the forty-first session of the 
Institution of Engineers and Shipbuilders in Scotland 
was held last night, Mr. George Russell, president, in 
the chair. This was the largest meeting of the Institu- 
tion ever held, the hall being quite crowded. Professor 
W. H. Watkinson, of the Glasgow and West of Scotland 
Technical College, and Mr. Francis E. Rainey gave 
exhibitions of models of water-tube boilers illustrating 
the circulation of the water. The adjourned discussion of 
r. F. J. Rowan’s paper on water-tube boilers followed. 
Afterwards the = by Mr. C._E. Stromeyer, chief 
engineer of the Manchester Steam Users’ Association, on 
‘* Basic Refined Steel on the Continent” was discussed. 





The Glasgow Tramway Rail Contract.—This question 
has of late been in a sort of muddle. First the contract 
was awarded to a London firm acting on behalf of a 
German firm of makers. After the matter was settled 
the London firm withdrew the offer, and now the Ger- 
man firm say that their London representatives had no 
right to withdraw, and they press their claim to the 
order. The second tender, which was that of a Leeds 
firm, was some 17001. above that of the German firm, and 
the Tramways Committee passed the order on to them. 
There are some 18,0002. involved in the matter in dispute. 


Institution of Civil Engineers: Glasgow Association of 
Students.—The third general meeting of session 1897-8 
was held on Monday evening, 24th inst., in the Institu- 
tion Rooms, 207, Bath-street, Glasgow, Mr. A. B. 
McDonald, M. Inst. C.E., president, in the chair, when 
Professor Archibald Barr, D.Sc., M.Inst. C.E., de- 
livered a most interesting and instructive lecture on 
oe Comparisons of Similar Structures, Large and 
Small.” Professor Barr compared similar structures 
as to (a) strength, (b) deformations, (c) capability to 
bear their own weights, and (d) stability. He also 
compared similar engines as to maximum speeds and 
powers, with special bearing on the flying machine pro- 
blem. In many cases illustrating his remarks by means 
of lantern slides and models, the lecturer demonstrated 
the applications of the comparisons to such structures as 
bridges, beams, shafts, &c. The usual votes of thanks 
were passed at the conclusion. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Midland Railway Company at Sheffield.—It has 
already been stated in this column that the Midland 
Railway Company had decided to go to Parliament for 
powers to enable them to carry out important alterations 
and extensions at their passenger station at Sheffield. 
It is not only most inconveniently situated, but is alto- 

ether inadequate to the increasing traffic. The Sheffield 
Ciemsoniiten are now advised by the Improvement Com- 
mittee to appeal to the ee, to withdraw their 
present scheme, so that plans might be prepared better 
suited to the requirements of the city, and by which the 
station will be brought to a more convenient and 
central situation. It is also intended toask Sir Benjamin 
Baker, K.C.M.G., to advise the Corporation upon the 
subject. It is believed that at comparatively little more 
cost the station might be brought several hundred yards 
nearer the centre of the city. 


Sheffield Chamber of Commerce.—The Council of this 
Chamber in their annual report say the number of mem- 
bers for the past year has been 176, of whom 84 were 
firms and 92 single members. The treasurer’s account 
shows a balance in favour of the Chamber at the end of 
the year of 1677. 7s. The report alludes to the efforts of 
the Council to obtain an amendment of the Workmen’s 
Compensation for Accidents Bill when it was before Par- 
liament, and say that the alterations made effected no 
change in their views. ‘They still regard the Bill as one 
going much further than there was any necessity for, and 
as striking a blow at the independence of workmen who 
have been accustomed hitherto to contribute, at all events, 
some share of the necessary premiums for their insurance 
against accident, instead of looking to their employers 
alone for compensation for every accident arising from 
whatever cause. The Council have also had under con- 
sideration the present system of granting patents to any 
one who applies for them without reference to any ques- 
tion of whether the en invention is novel or not. ‘They 
say such a system is unfair both to the inventor and to 
traders generally ; and that it is not worthy of a great 
country that it should take, by means of its patent 
office, heavy fees, as is frequently the case, from two or 
more persons for precisely the same invention, each, in 
many cases, being ignorant of the other’s patent. There 
should be an official branch for novelty. Alluding to the 
engineers’ dispute, the Council are of opinion ‘‘'That if 
this country is to continue to progress, and to hold its 
own with the nations of the world, there must be per- 
fect freedom for manufacturers to utilise the means placed 
in their hands and to adopt all new machinery and labour- 
saving appliances without let or hindrance.” 


Deaths.—One of the very old school of Sheffield manu- 
facturers has passed away by the death of Mr. Henry 
Hutchinson, which occurred on Sunday at the age of 89. 
In early manhood he and his brother, William Hutchin- 
son, succeeded to their father’s business of scissor manu- 
facturers, and they were largely the means of starting 
the surgical instrument trade here. Both brothers gained 
a competency, and retired from business some years ago. 
—The death occurred on Monday of Mr. a Esk- 
holme, J.P., of Rotherham, at the age of 79. e was 
born at Whitehaven, and at 14 entered a mechanics 
shop at Doncaster. At the end of three years, 80 
expert had he become, he started a condensing engine 
entirely the work of his own hands. In 1844 he 
entered the service of Mr. Edward Chrime, brass 
manufacturer, of Rotherham, and one of his earliest 
efforts was to introduce steam for driving the machinery. 
With remarkable rapidity he perfected and inven 
articles which quai beh to make the name of Guest 
and Chrime known in the world. Mr. Eskholme sub- 
sequently became a partner in the firm, and took a 
leading share in the management. He occupied a pro 
minent place in the social and public life of Rotherham, 
and was a generous contributo: to its charities and other 
organisations. 

South Yorkshire Coal Trade.—There is little change to 
note in the coal trade. The continued mild weather 1s 
checking the demand for house coal, and merchants ay 
showing no disposition to add to stocks. Hard 0 
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moves off as fast as it can be brought to bank, the sales 
alike on home account and for export being very good, 
and prices rather higher. The market for all kinds of 
slacks is well maintained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but the market was 
rather quiet, and the amount of business done was not 
very large. This was largely accounted for by the fact 
that buyers have purchased somewhat freely of late, and 
consequently have satisfied their wants for the time 
being. The political state of affairs also had rather a 
depressing influence on the market. At the same time, 
however, there was an undertone of firmness, and a strong 
conviction prevailed that the present year is likely to be 
one of considerable activity. No. 3 g.m.b. Cleveland 
pig iron was quoted 41s. for prompt f.o.b. delivery, at 
which figure business was done, but several sellers ad- 
hered firmly to 41s. 3d. For forward delivery 41s. 6d. was 
generally named, and there were buyers quite ready to pay 
that price for delivery over the first half of the year. The 
other qualities were steady. No. 1 Cleveland pig was 
42s, 6d., No. 4 foundry 40s. 3d., and grey forge 39s. 44d. 
to 39s. 6d.—all for early delivery. Middlesbrough war- 
rants were rather dull, and they eased to 403. 11d. cash 
buyers. East coast hematite pig iron was in pretty good 
request, and prices were firm, buying in prospect of 
the engineers’ difficulty being at an end being more 
active than of late. For early delivery of Nos. 1, 2, 
and 3 sales were recorded at 50s., but purchasers 
were fortunate to be able to buy at that figure, for 
there were numerous sellers who would not quote below 
50s. 6d. and some producers were in no hurry at all to 
do business. Rubio ore was about 14s. 9d. ex-ship Tees. 
To-day the only change in the market was in Middles- 
brough warrants, which eased to 40s. 103 cash buyers. 


Manufactured Iron and Steel.—Little or nothing new 
can be said of the manufactured iron and steel trades. 
With the final settlement of the dispute in the engineer- 
ing industry improvement in demand is anticipated, 
but the serious effects of the strike are bound to be felt 
for some time to come. Prices are pretty much the 
same as those last quoted. Common iron bars are 5/1. 5s.; 
best bars, 5/. 15s.; iron ship-plates, 5/. 5s.; steel ship- 
plates, 5/. 7s. 6d.; iron ship-angles,. 5/. 2s. 6d. ; -and steel 
ship-angles, 5/. 5s.—all less the customary 2) per cent. 
discount for cash. Heavy sections of steel rails keep at 
41, 10s. net at works. 


Consett Iron Company's Dividend.—The directors of 
the Consett Iron Company, Limited, have resolved to 
p2y an interim dividend of 7s. 6d. per share on the 
ordinary shares, and of 4s. per share on the 8 per cent. 
preference shares, on the 15th proximo to the members 
registered in the company’s books on the 4th proximo. 
An interim dividend of 3s. 9d. per share will also be paid 
. the —- of the Consett Spanish Ore Company, 

imuted. 


Advance in Manufactured Iron Workers’ Wages.—The 
certificate of the accountant to the Board of Conciliation 
and Arbitration for the manufactured iron and steel 
trade of the North of England, shows the net average 
selling price of manufactured iron for the two pone 
ending December 31 last to have been 5/. 2s. 8.96d., and 
according with sliding scale arrangements, this will give 
an advance of 3d. per ton on puddling and 24 per cent. on 
allother forge and mill wages, to take effect from the 31st 
inst. The previous return gave theaverage net selling price 
at 5/. 2s. 5,15d., and the production of the four classes 
of iron at 24,527 tons. It will thus be seen that the pre- 
sent return, although more favourable as regards prices, 
does not show so well as the previous one in point of pro- 
duction, and, in fact, it is the smallest output for the two 
months of any similar period during last year. The 
whole of the last half of the year showed some decline as 
compared with the first half, there being a reduction of 
11,000 tons. This may be put down to the effects of the 
engineers’ strike limiting requirements for manufactured 
iron. The total production of rails, plates, bars, and 
angles for the year just ended was 151,301 tons, which is 
rather below the output for 1896. The present rise in 
wages is the first advance for 14 months. 


NOTES FROM THE SOUTH-WEST. 

Devonport Dockyard.—The chief engineer at Devonport 
Dockyard has, during the past week, entered the whale 
of 00 engine-fitters and 20 labourers, specially authorised 
y the Admiralty. Over 500 applications for work were 
are from engine-fitters living in almost every ship- 
building district in the country, as soon as it became 
known that the engineering staff at Keyham was to be 

Increased, 
Pte Swing Bridac at Swansea.—On Thursday the 
jransee Harbour Trust formally opened a new swing 
bridge to connect Swansea with St. Thomas, and pass- 
ing over the New Cut and the Tawe. Lady Jenkins 
performed the opening ceremony. The bridge, the swing 
pier weighs over 410 tons, and which has been 
re . at a cost of 27,000/., replaces a drawbridge which 
lind ecome too small for the town’s requirements. Cy- 
a ere sunk 25 ft. into the bed of the river, and the 
pec me 18 carried on a turntable resting on the sunk 
y - ers. The bridge rovides for two lines for foot- 
rasa two for vehicles, and one for trains. Its total 
6 ag r 1s 164 ft. Gin., the swing being 72 ft. and 92 ft. 
as rom the centre of rotation. There is a fixed portion 
€ eastern side of 70 ft., which makes the total length 











234 ft. 6 in. The width of the bridge is 45 ft. It is 
worked by hydraulic power. It was designed by Mr. 
A. O. Schenk, and was constructed by Messrs. Handy- 
sides, of Derby. 


Last Year's Curdiff Trade.—Statistics relating to the 
trade of Cardiff during 1897 show that the foreign im- 
ports amounted to 12,183,546 tons, coastwise 2,243,621 
tons, bunkers (foreign) 1,955,411 tons, and bunkers (coast- 
wise) 460,000 tons, making a total of 16,842,578 tons. 
This total was apportioned as follows: Bute Docks, 
7,722,955 tons; Barry, 5,854,920 tons; and Penarth, 
3,264,663 tons. The increases were as follows: Bute 
Docks, 32,790 tons; Barry, 575,688 tons ; and Penarth, 
446,395 tons; making a total increase for the port of 
1,054,873 tons. The total representing the bunkers 
shipped at Penarth was estimated. 


River Pollution.—A meeting of the Joint Committee of 
the Glamorganshire and Monmouthshire County Councils, 
appointed under the provisions of the Rivers Pollution 
Act, 1876, was held on Saturday at Cardiff. Mr. W. 
Fraser (inspector) submitted a report as to the pollution 
of the Rhymney at certain points, and the improvements 
which have taken place in some instances. Letters were 
read from the Bedwellty Urban District Council, the 
Caerphilly Urban District Council, the Gelligaer and 
Rhigos District Council, and other public bodies, under- 
taking to give their best attention to the proper distribu- 
tion of sewerage at points where pollution had been com- 
plained of. It was decided to ask the County Councils 
of Monmouth and Glamorgan to invite an inquiry by the 
Local Government Board under the Public Health Act, 
into the sanitation of the Gelligaer and Bedwellty dis- 
tricts. 


The Bute Docks.—The business of the Bute docks 
shows no signs of falling off, the movement for 1897 not 
only maintaining the increase shown in former years, but 
in spite of all surrounding competition, showing in some 
particulars a larger increase than usual. During 1897 
nearly 10,000 vessels cleared from the Bute docks of an 
aggregate burden of 4,500,000 tons. Over 700 of these 
vessels were steamers. The imports for the year reached 
1,879,211 tons, as compared with 1,758,366 tons for 1896, 
an increase of about 8 per cent., while the imports for 
1895 were only 1,570,341 tons. The total exports of coal 
from Cardiff as cargo coal in 1897 were 12,116,100 tons, 
and the Bute docks, including bunkers, shipped nearly 
8,000,000 tons of coal. This is a good increase, as the 
quantity of coal shipped from the Bute docks in 1896 was 
7,690,205 tons. The quantity of iron and steel rails 
shipped from the Bute p rram in 1897 was 110,000 tons, the 
quantity shipped during 1896 having been 82,673 tons. 
The total exports from the Bute docks for 1897 were over 
10,000,000 tons. 


Cardiff.—The demand for steam coal has been good ; the 
best descriptions have made 11s. 6d. to 11s. 9d. per ton, 
while secondary qualities have brought 9s. 6d. to 10s. 3d. 
yer ton. Tiew es been a fair demand for house coal ; 
No. 3 Rhondda large has made 10s. 9d. per ton. Both 
foundry and furnace coke have been in good request; 
foundry qualities have made 17s. 3d. to 17s. 6d. per ton, 
and furnace ditto, 15s. 6d. to 17s. per ton. The imports of 
iron ore have been large ; the best rubio has ranged from 
14s, 3d. to 14s. 6d. per ton. Pig iron has been hardening 
rather than otherwise. The manufactured iron and steel 
trades are pretty well employed; and with the close of 
the engineering strike, an increased demand for finished 
iron and steel is anticipated. 








MISCELLANEA. 

Tue Council of the Sanitary Institute have accepted an 
invitation from the Lord Mayor and City Council of Bir- 
mingham to hold its seventeenth congress and exhibition 
in that city in September next. 


The Liverpool, London, and Globe Insurance Company 
have issued a new edition of their copyright rules for 
electric light installations, which contains some new con- 
ditions dealing with lead-covered twin wires, and pro- 
tecting the lighting of premises from tramway plant. 


The Post Office have this week started an electric mail 
van, in addition to the steam motor van with which 
Messrs. Julius Harvey and Co. have been conveying the 
mails between London and Redhill for the past six weeks. 
This latter van commenced running on December 16, 
leaving the Mount Pleasant Post Office at 10.30 p.m. 
and being timed to reach the Redhill office at 1.42 a.m., 
and getting back to London at 4.45. In practice, how- 
ever, this time-table is much improved on, the van being 
usually 15 to 39 minutes beforetime on its arrival at either 
terminus. 


We learn that the Union Bridge Company, of Athens, 
Pa., U.S.A., and 26, Victoria-street, Westminster, are 
constructing 26 steel bridges of various spans for the 
Orange Free State Government railways; and that the 
Jackson and Sharp Company, Wilmington, Del., U.S.A., 
and 26, Victoria-street, Westminster, are building four 
dining-cars, 100 low-sided wagons with bogies, and 12 
brake vans for the same Government. The whole of the 
above work is being carried out under the superintendence 
of Mr. F. Cruttwell, consulting engineer for the Govern- 
ment railways. 


The question of refuse destruction on a large scale has 
long been occupying the attention,of municipal engineers 
and others, and we now note that Messrs. J. B. B. Petter 
and Sons, of 73, Queen Victoria-street, are introducing 
an arrangement into kitchen grates with a view to doing 
the same thing in a small way, each house thus being able 
to destroy its own garbage. The refuse is first dried in 
the ashpit, which is closed, and during this stage all fatty 
matter is melted and absorbed by the ash falling from the 





grate above. When dessicated in this way the refuse 
1s shovelled into the fire and burnt. The draught arrange- 
ments are such that it is claimed no odour can escape into 
the kitchen. 


The Canadian Government have made a contract with 
Messrs. Mackenzie, Mann, and Co., of Toronto, for the 
construction of a line of railway from Telegraph Creek, 
on the Stickeen River, to Teslin Lake, thus giving com- 
munication with Dawson City and the Yukon goldfields. 
The Stickeen River enters the Pacific through Alaska, 
and is navigable for about 140 miles from its mouth. By 
treaty the navigation of the stream, even where flowing 
through United States territory, is free to British steamers. 
From the end of the navigation the line will run a dis-, 
tance of 130 to 150 miles to Teslin Lake, from which 
there is good water connection with Klondike and all 
points in the Yukon gold district. The new line is to be 
completed before September, and will reduce the journey 
between the Pacific and the gold district to five or six 
days only. 


The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Chargé d’Affaires at 
Madrid, inclosing copy of a Royal decree announcing 
that a public auction for the contract for repairing the 
National Submarine Telegraph cables during the next 
five years will be held at Madrid on February 22. Fur- 
ther particulars as to the cables in question may be in- 
spected at the Commercial Department of the Foreign 
Office any time between the hours of 11 and 5.—The Sec- 
retary of State for Foreign Affairs has also received a 
despatch from Her Majesty’s Consul-General at Chris- 
tiania, stating that tenders are invited by the Norwegian 
State Railways administration for the delivery of 74,900 
railway plates (‘‘ Underlagsplader”). Tenders will be 
received up to7 p.m. on We nesday, the 9th prox., and 
should be marked ‘* Underlagsplader,” and addressed to 
‘*Styrelsen’s Expeditionskontor, Statsbauerne, Chris- 
tiania.” Further particulars with regard to the condi- 
tions of tender may be obtained on application at the 
Commercial Department of the Foreign Office between 
the hours of 11 and 5. 


The terms have been finally agreed upon, which Par- 
liament will be asked next session to sanction, for the 
purchase by the Great Eastern Railway Company of the 
undertakings of the Ely and St. Ives Kailway Company, 
the Ely and Newmarket Railway Company, the Col- 
chester, Stour Valley, Sudbury, and Halstead Railway 
Company, and the Mellis and Eye Railway Company. 
The cost of acquiring these undertakings will involve 
the creation during the present year of 517,844/. Great 
Eastern 4 per cent. debenture stock, and 15,000/. new 
ordinary stock. In addition to the issue of these 
stocks a sum of 8000/. will have to be provided to 
pay off some 3 per cent. terminable debentures of 
the Ely and St. Ives Railway Company which fall 
due next July. The 517,8447. new 4 per cent. deben- 
ture stock will be distributed among the purchased 
companies upon the following basis: 127,706/. of the stock 
will acquire the undertaking of the Ely and St. Ives Rail- 
way Company, whose existing share and loan capital (ex- 
clusive of the terminable debentures) amounts to 109,706U.; 
154,166. of the stock will purchase the undertaking of 
the Ely and Newmarket Company, whose existing share 
and loan capital amounts to 133,333/. ; and 235,972/. of the 
stock will purchase the undertaking of the Colchester, 
Stour Valley, Sudbury, and Halstead Railway Company, 
whose capital now amounts to 258,905/. The 15,000/. 
ordinary stock is the only sum required to purchase the 
undertaking of the Mellis and Eye Company. Theacqui- 
sition of these companies is, in each case, to be completed 
within three months of Parliament confirming the neces- 
sary agreements. 








PrersonaL.—Mr. H. White, of the firm of Richard 
White and Sons, light railway engineers and merchants, 
of Widnes, Lancashire, sailed for South Africa last week 
per s.s. Moor, to push the business of his firm in the 
Transvaal. Mr. White expects to be some months away, 
and he will make his headquarters at the office of his 
firm’s agents, Messrs. Blicock and O’Flaherty, P. O. 
Box 738, at 14, Brown’s- buildings, Loveday - street, 
Johannesburg, S. A. R.—Messrs. Beanland, Perkin, and 
Co., of Leeds, are the agents for Burnley’s rozinal solder- 
ing paste.—The Davis and Egan Machine-Tool Compan 
have bought the works of the Universal Radial Drill 
Company at Covington, and will have 300 men there in a 
short time.—Mr. A. R. Brown, A.M. Inst. C.E., asks us 
to state that he has moved his offices from 75, Mark-lane, 
to 13, Lime-street, E.C.—The managing committee of 
University College, Nottingham, have appoin Pro- 
fessor Clowes to the honorar ition of Emeritus Pro- 
fessor of the Institution.—Messrs. Smith and Grace, 
of the Nene Side Iron Works, Thrapston, announce that 
for family reasons their business has been converted into 
a private limited liability company, under the style of 
Smith and Grace, Screw Boss Pulley Company, 
Limited.—Mr. T. W. Westmoreland, F.I.C., who has 
been for the last five years an assistant analyst with Mr. 
Edward Riley, has opened a laboratory and assay 
office at 3, Love-lane, Eastcheap, E.C., and is prepared 
to undertake the sampling, assay, and analysis of ores, 
minerals, metals, and metallurgical products generally.— 
Messrs. F. Hutchings and Co., experimental engineers, 
13, Victoria-street, Westminster, announce that they have 
lately taken new premises at Gray-street, Blackfriars, 
which are now fully —— for carrying out experi- 
mental work, Besides workshops for the manufacture of 
technical apparatus and inventors’ models of all kinds, 
they have private rooms which can be placed at the dis- 
posal of patentees and others, with engine-power, use of 
tools and instruments, supply of electric current, &c. 
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EXECUTIVE RANK IN THE UNITED 
STATES NAVY. 

THE question of executive rank in the United 
States Navy, with which which we dealt in a recent 
article,* is assuming important dimensions, and it 
appears likely that the extremely thorny problem 
of the status held by engineer officers will be de- 
cided by the simple expedient of fusing the two 
branches into one. When we say that fusion is a 
simple expedient, we speak of it only as an ex- 
pedient ; as a policy to carry out it will be, perhaps, 
as complex a task as any military reformer ever 
attempted. We have recently received the draft 
of a Bill which is to be introduced in the American 
Senate and House of Representatives. Its purpose 
is: ‘‘To combine the line and Engineer Corps of 
the Navy, and to increase the efficiency of the naval 
service.” As we have remarked on a previous 
occasion, there is so much in common between 
our own Navy and that of the United States, that 
anything which is of importance to one must neces- 
sarily be of interest to the other. It will be, there- 
fore, profitable if we notice briefly the proposed 
legislation and the inquiry by which the drafting of 
the Bill was preceded. 

The measure in question was prepared by a 
Board appointed by the Secretary of the United 
States Navy, and of which Mr. Theodore Roose- 
velt, Assistant-Secretary of the United States 
Navy, was the President. Mr. Roosevelt, it may 
be pertinent to say here, is an American politician 
of that description, which, it may be hoped, is 
likely to be more often met with in the future than 
it has been in the past. He is a comparatively 
young man, but has recently made a somewhat 
striking figure in American politics, and being a 
gentleman of wealth and culture, has devoted him- 
self to legislative work from a feeling cf duty and 
the interest he takes in public affairs, and not for 
the sake of the money that can be made in the poli- 
tical arena. He has paid considerable attention to 
naval matters, having written a history of the 
United States Navy. We mention these facts in 
order that our readers may attach more weight to 
the report of his Board than they would be likely 
to give to a document emanating from an assistant- 
secretary appointed according to usual methods ; 
one who might be merely a politician, with no more 
than electioneering interest to recommend him, 
possibly having hardly heard of the Navy until he 
came into office. 

Mr. Roosevelt’s report covering the Bill is a very 
long one, and discusses the whole question of the 
position of naval officers both of the line or execu- 





* See ENGINEERING, vol. lxiv., page 595. 





tive, and of the engineering branches. We can 
only touch on some of the chief points. It may be 
said at once that, with the exception of one member, 
the Board was unanimous in favour of the amalga- 
mation of the line and engineer officers. The Board 
recommended ‘‘ that the line officers and the engi- 
neers be amalgamated; that when the number of 
officers to be promoted is so far in excess of the 
vacanoies as to cause stagnation in the service, the 
requisite number of vacancies shall be caused by 
weeding out the men who are the least fit to meet 
the heavy requirements of modern naval duty ; that 
the enlisted‘men on board ship be given the same 
award of pension and retirement enjoyed by their 
brethren ashore, while the uppermost machinists are 
made warrant officers to rank with the gunners and 
carpenters.” 

The report itself is an interesting historical 
paper. It points out that within the lifetime of a 
generation steam machinery has become the motive 
power for war vessels. This has produced a re- 
volution in the organisation of the personnel. There 
will always be ‘‘ need for men with the sea-habit, 
who are accustomed to take care of a boat or handle 
themselves aboard ship. Sea mechanics, have, 
however, steadily grown in importance, and even 
among those of the crew who are not technically 
mechanics there is a need for a good degree of 
mechanical capacity.” The suddenness with which 
the change has had to be made has created the 
difficulty. As the report says: ‘* At the outset of 
the (American) Civil War sailing ships were still 
employed as part of the fighting force ; at its end 
they had passed away almost completely. . . . But 
even at this time steam was chiefly an auxiliary. 
The New Ironsides, the most powerful battleship 
in the American Navy at the close of the war, had 
but three cylinders ; the Iowa has 152.” 

It is, of course, necessary that the supreme ofticer 
on board a war vessel should be a man trained to 
put the ship to its ultimate use in the hour of 
battle. But when steam engines were first placed 
in naval vessels, there were no men who understood 
both fighting and steam machinery. Therefore, 
engineers had to be engaged as a separate and non- 
executive class. The precedent thus created has 
been carried forward, but it has resulted in the 
evolution of two separate corps. This produced 
jealousies, Mr. Roosevelt tells us ; and to remedy 
the evil ‘‘it is needful that the line officer and the 
engineer should be the same man . . . to do away 
with the engineers as a separate corps by requiring 
all line officers hereafter to possess that know- 
ledge, both theoretical and practical, of steam 
engineering and mechanics which is absolutely in- 
dispensable for the thoroughly efficient modern 
line officer to know.” ‘‘We are not making a 
revolution,” adds the report later ; ‘* we are merely 
recognising and giving shape to an evolution.” 

The proposal is one upon which we have fre- 
quently commented in times past, and we can only 
repeat what we have said before. No doubt execu- 
tive officers would be far better fitted for their 
combatant duties, both in regard to strategy and 
tactics, if they possessed a thorough knowledge of 
engineering. The question that is open to discus- 
sion is whether time can be found for them to 
acquire this knowledge without encroaching: on 
studies that are even more essential. A smattering 
would be, for the majority of men, worse than 
ignorance ; for it takes a very strong head to carry 
the dangerous little knowledge. Mr. Roosevelt 
and the other members of his Board—including 
several line officers, as well as engineers—are evi- 
dently of opinion that it is possible for a man to be 
a good engineer and an efficient commander in 
battle. The Bill they have drafted bears evidence 
of this. 

On reading the Bill it becomes apparent that its 
authors anticipate that engineers who desire to 
become line ofticers will be able to qualify for such 
positions and pass the necessary examinations ; but 
nothing is said definitely about existing line officers 
fitting themselves for engineering duties. Possibly 
this is due to the fact that at present the United 
States Navy regulations prescribe an examination 
in engineering for all line officers. This examina- 
tion has been hitherto of a somewhat perfunctory 
and superficial character, and would certainly 
be no guarantee that those who have passed 
are qualified for duty in the machinery branch. 
It would, however, not be absolutely necessary 
that legislative provision should be made for in- 
creasing the stringency of an examination already 
existing, and should the proposals of the Buard 


o) 


eee ireveie ibe aneoerars 





116 


ENGINEERING. 





[Jan. 28, 1898. 








become law, it would be a mere question of de- 
partmental discretion to bring the examination test 
up to the needful standard. British naval officers 
may, perhaps, think there need be little expecta- 
tion that executive, or line, officers will want to leave 
the quarter-deck for the floor-plates of the engine- 
room. In the American Navy, however, the engi- 
neers receive higher pay than the line. If the 
Bill is passed this inequality of reward will natur- 
ally pass away, as the two ranks are to be merged 
intoone. The proposal is that the rate of pay shall 
be brought up to that now received by the engi- 
neering branch. 

In the American Navy, as it would be in our 
own, one of the chief advantages that would follow 
the carrying out of the plans suggested would be 
the simplification of discipline. In the Royal Navy 
it is becoming more and more recognised that the 
regulations at present in force with regard to the 
control an engineer officer has over his men, and 
also the manner in which he may become subject 
to the orders of those greatly inferior to him in all 
essential matters, cannot much longer remain as 
they are. Mr. Roosevelt’s report says: ‘‘ At pre- 
sent it is inevitable that there should be more or 
less clashing and grumbling about the work of the 
machinists im connection with the work of the rest 
of the ship’s crew. This must always accompany a 
divided command and the conflict of uncertain 
rights.”” The problem is a difficult one to solve. 
The captain must have supreme control, and the 
chief combatant officer must be the captain, but 
every one who has seen much of the working of 
war vessels at sea knows how difficult it is for engi- 
neer officers to enforce discipline in the engine- 
room ; that is to say, discipline in its comprehen- 
sive sense, extending beyond the execution of 
technical details. No doubt the majority of cap- 
tains in the Royal Navy are sensible men and 
will support their chief engineer; but unfortu- 
nately there are many with an exaggerated idea of 
the importance of their class, and not at all averse 
to ‘‘putting the engineer in his proper place.” 
At any rate, the men of the engine-room branch 
know that engineer officers have no executive power, 
and look to the executive branch as their true 
superiors. How disastrous this might be in battle 
it would be well to consider. We could not put 
the question better than it was expressed in a 
recent letter written to a service paper by an engi- 
neer : 

‘**Few would question the fact that in time of action a 
lapse of discipline in the engine-room department would 
entail far more serious consequences to the ship as a whole 
than would be a similar — in any other department. 
The conditions under which the engine-room department 
has to carry out its duties would in time of action test the 
disciplinary powers of the engineers to their utmost 
extent ; anything approaching a scare or a panic on the 
part of even a few of those shut in below in engine-rooms 
and stokeholds might easily cause the loss of the ship. 
Even without the aid of various late object-lessons, we can 
imagine circumstances easily arising when none but men 
with iron nerves could be kept coolly at their work below. 
There will be occasions when the vital importance of im- 

licit obedience to and confidence in the engineer officers 
»y their men will demonstrate itself.” 

Discipline is the result of habit ; it cannot be 
created in an hour by edict. It is a matter of slow 
growth, and those who think it will be time enough 
to give the engineer control in his own department 
when war comes, because the present system works 
well enough in peace (which is by no means true), 
are but blind reasoners. The engineer's duties are 
largely executive. This is necessarily the case 
when he has to control a department of which he 
alone has knowledge of the working. But ‘he 
must,” to borrow again from the authority just 
quoted, ‘‘ steer clear of any action which might in 
the slightest degree be regarded as an executive 
function.” 

The proposal to give real control to the engi- 
neering branch is not so much a modern aspiration 
as many persons with short memories appear to 
imagine. Over 22 years ago a committee, presided 
over by Admiral Cooper-Key—one of the most 
widely experienced and far-sighted naval chiefs that 
the country has had—reported that ‘‘ the engineer 
branch of the Navy is at present classed with the 
civil branch of the service as distinguished from 
the military or executive branch. This distinction 
appears to be no longer necessary. We are, there- 
fore, of opinion that engineer officers should in 
future be classed with the military or executive 
branch of the profession among those who would 
not on any occasion succeed to command.” The 


correspondent already quoted remin’s us that 





Admiral Fellowes gave the strongest evidence in 
favour of the change. 

There would be many real difficulties to overcome 
in carrying out the proposals of the committee, 
and unhappily those who have been willing to 
place the interests of a class before the welfare of 
the Navy at large, and therefore that of the 
country, have succeeded in using these difficulties— 
and others more or less imaginary which have been 
created for the purpose—as a means of obstruct- 
ing wholesome reform. The American proposals 
would cut the knot by fusion, and to us it 
seems that the only practical question remaining is 
whether life is long enough for a man to learn to 
be, at the same time, a good executive officer and a 
good engineer. For our own part we think such a 
combination is quite within the compass of an 
average man without unduly prolonging the time 
of pupilage ; but he must be caught quite young, 
and much of the medieval lumber of learning that 
encumbers the educational systems of this prece- 
dent-ridden country must be replaced by subjects 
at once more stimulating to the intellectual facul- 
ties and more practically useful to the future naval 
ofticer. If the Americans pass their Bill we shall 
have some guide for future policy. 

We have received a good many examples of 
conduct from America in time past, though the 
naturally conservative fibre of the British character, 
and a little, too, of national pride, have often pre- 
vented these from being converted into prece- 
dents. That this exclusiveness works to our 
disadvantage is apparent, and that it is alto- 
gether irrational a little reflection will show. The 
British and the American people of to-day have a 
common origin. Practically it was little more 
than a hundred years ago that the race was split 
into two branches. American laws, customs, and 
morals are the outcome of 700 years of English 
history, almost, if not quite, as much as are our 
own. When Great Britain and America started each 
on its own account, they divided the inheritance ; 
and all the great volume of what we should call 
‘foreign blood” that has poured into America since, 
has done little to modify the race characteristics of 
native-born Americans. The fact but illustrates 
the well-known ethnological law that a stronger 
race absorbs a weaker when the two intermingle. 
But though in their aims and aspirations the two 
people may be fundamentally alike, yet the dif- 
ference in environment may cause questions of 
policy to be viewed from different standpoints, 
and it is inevitable that sometimes one and some- 
times another should see clearer. This condition 
will bea great source of strength to English-speak- 
ing people in all parts of the world, if they have the 
sense to use it. Great Britain, North America, 
and Australasia can study each others’ contempo- 
rary history, taking example or warning as may 
be needful. Each nation affordsa pregnant object- 
lesson to the others. The people of no other 
tongue have the same advantages. 

It may, therefore, be worth while for us to watch 
closely the progress of this suggested new departure 
inthe administration of the American Navy. 








THE ENGINEERING DISPUTE. 

Tue time does not appear yet to have come when 
we may say that the dispute in the engineering trade 
has come toan end. Last week there was every ap- 
pearance that work would be speedily resumed, 
and that unionists would be seen applying at 
the gates of works for employment. The latest 
returns at the time of writing throw some doubt 
as to a peaceful solution of the trouble being 
so speedily reached. The men at many of the 
provincial centres show a strong disposition to 
resent the terms now agreed upon by the prin- 
cipals, and a desire to prolong the dispute. In 
the earlier part of the week the reports indicated 
a disposition on the part of the men to come to 
terms. Mr. Barnes addressed meetings of the 
men, and though no reports of his speeches have 
appeared, it was generally understood that he had 
counselled submission, for the present, to the terms 
of the masters. In part of the provinces the signs 
were all for a resumption of work. In Glasgow 
the union ofticials advised acceptance of the terms 
submitted by the Federation, and a meeting was 
held, the result being, it was stated, that work 
would be continued by those on strike or locked out 
on Monday next. Even bellicose Sheffield, where 
the ped of ‘‘never surrender” was so confi- 
dently preached last week, had decided, so it was 





officially reported, to accept what are called 


‘‘the amended terms of settlement.” The Man- 
chester men held a meeting on Wednesday even- 
ing, and, though the result of this has not been 
officially announced at the time of writing, it is 
generally recognised that the union has no choice 
but to submit to ‘‘the amended terms.” In the 
meantime the employers, who have acted with 
commendable moderation throughout, have sus- 
pended the lock-out notices that were about to be 
issued. 

More recent developments show, however, that 
the decision of the men is likely to be, to 
use Mr. Barnes’ expression, ‘‘a very close thing.” 
One of the most notable features about the 
voting in the districts from which returns have 
been received, is the small number of men 
who have exercised their rights to ballot. It 
may, probably be taken that this is largely 
due to the fact that the men, as a body, are 
thoroughly disgusted with the whole business, 
and are determined to pursue their own course 
irrespective of any decisions that may be arrived 
at. This presumption is strengthened by the 
circumstance that the leaders are advising modera- 
tion, now that they are at the end of their re- 
sources, and exposure of the helplessness of 
their position is inevitable if the war be 
continued. Both at Woolwich and Lambeth Mr. 
Barnes visited the branches for the purpose, it is 
said, of inducing the men to accept the terms, but 
in the former district a majority of 87 only was 
obtained for resuming work, whilst at Lambeth 
the majority was but 50, only 114 men of both 
sides taking sufficient interest in the matter to 
record their votes. At Paisley, Mr. Ferguson, 
the district secretary of the Amalgamated Society 
of Engineers, addressed a meeting of the men on 
strike, strongly urging them to declare unanimously 
in favour of the terms, in spite of which only 51 
men voted for the acceptance of the proposals, 
whilst 239 were against it. In other walks of life 
this would be construed as a vote of want of con- 
fidence, and the resignation of Mr. Ferguson, at 
any rate, might be expected to arrive forthwith. 
At Blackburn the voting was unanimously against 
the acceptance of the terms ; North Leeds, one of 
the strongholds of militant unionism, has cast only 
10 votes against and 79 for acceptance of terms ; 
Dundee is against the proposals by a majority of 
160 on a fairly full poll; at Wigan only six men 
thought it worth while to record their votes in favour 
of resuming work, so that the ‘‘noes” carried it 
by a majority of 110. Blaydon had a majority of 
24 in favour of the terms, the total poll being 38 ; 
the Hull decision was against the terms being ac- 
cepted by a majority of 120; at Bolton the men 
were for the proposals ; at Blackburn and Keighley 
against ; at Bury one branch of the society was 
against and one for the proposals ; whilst at Sheftield 
there was a slight majority in favour of acceptance. 

By the time these remarks are in the hands of 
our readers, the fuller returns will be known, but 
whichever way the men vote the result is of 
small importance: to employers; it is essentially 
a matter for the men themselves. The strike 
has had one good effect, in showing most 
conclusively that the engineering industry of 
the country can be carried on without the 
assistance of the Amalgamated Society of Engi- 
neers. No doubt a large number of the best men 
were members of the society, but they were mem- 
bers rather with a ‘‘benefit” object than for 
‘militant ” purposes. Naturally a good man prefers 
free trade in labour, for he can always command 
a high price. It is the inferior men who benefit 
by the fighting element in the constitution of the 
union. Now that the funds of the society have 
been brought to so low an ebb, there is still less 
object for the steady and really skilled worker to 
remain a member, and it will not be long before 
even those employers who want skilled men will 
find an ample supply, however the decision of 
the unions may go. As a matter of fact, how- 
ever, the need for skilled men—that is, men of 
superior ability and long practised in their craft— 
is found to be very much less than was anticipated. 
Apprentices and labourers have been doing work, 
and doing it well, which has hitherto, in this 
country, been supposed to be only within the com- 
pass of men who had been trained for years 10 
their trade. Even in the early days of the dis- 
pute the majority of employers with whom we 
came in contact only wanted one or two special 
men in a department, and were perfectly con- 
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tent in other respects to go on with the labour 
they had. Naturally the places of these one or two 
men have heen more and more filled, either by ope- 
ratives of special natural aptitude learning the work, 
or by some of the old men coming in. Perhaps me- 
chanical handicraft is as much a matter of natural 
aptitude as of long practice. During the strike 
one well-known firm tinished two difficult steamers 
by apprentices alone. These vessels went through 
their trials with success, and were passed as being 
quite up to standard in all respects. In fact, pro- 
fitable engineering is now as much a matter of 
system and tools as of labour. 

The ‘‘amended terms,” to which reference has 
been made, are in effect the original terms with 
the ‘‘ explanatory notes,” issued by the Federation, 
formally incorporated. If the union leaders can 
find consolation in calling this recognition of the 
notes a concession on the part of employers, the 
latter will not be inclined to grudge them such 
relief to their feelings. The translation of the 
notes into a concession has, however, a more 
subtle meaning than this; it is intended as a 
blind to the men in order to make them believe 
that they have gained something after all by the 
sacrifices they have made. It will, no doubt, 
occur to the majority of the strikers—for work- 
ing men are not lacking in quickness to grasp 
a plain issue—that if the notes include such sub- 
stantial differences from the original terms as now 
claimed, then the unionist leaders were very lax in 
not securing these advantages before. The explana- 
tions were issued by the Federation. They con- 
tained the masters’ own interpretation of the word- 
ing of the proposals that were agreed to be sub- 
mitted by the Conference, and the employers could 
not have repudiated them without stultifying them- 
selves before the country, and, indeed, laying 
themselves open to something that might reason- 
ably have been described as an instance of bad faith. 
As we have previously said, it looks very like 
hitting a man when he is down now to attack the 
union leaders ; but that is a matter of sentiment— 


of false sentiment—that ought not to influence any- | 


one at the present time. The leaders of the unions 
that have been concerned in the strike have ad- 
vised the men most disastrously, both for the men 
themselves and for the country at large. They 
may have thought they were acting justly; as a 
matter of fact they have done incalculable harm, 
not so much by the strike as by the general policy, 
extending over many years, which led up to the 
strike. ‘They have brought what should have been 
a great and beneficial society to the verge of ruin, 
and have swallowed up the savings of a lifetime of 
hundreds of working men. It is stated, by those 
who should be in a position to form a just esti- 
mate, that the dispute has cost over 2$ million 
pounds sterling for the labour side alone; and 
though some of this came from abroad, it is a fact 
in which we can take no comfort, for it shows how 
determined some of our rivals are to take every 
advantage to secure our trade. What has been the 
loss to employers in the matter of escaped profits 
it would be difficult to say, but doubtless this is not 
so serious a matter as many suppose, for profits 
have been a decreasing feature in many branches 
of engineering during recent years. 

Whatever may have been the loss, however, it is 
adead loss ; there is no set-off. The money wasted 
would probably have been sufficient to purchase 
three line-of-battle ships, and these might easily 
turn the tide of victory in a great naval war. 
The actual money loss, however, is by no means 
the only evil of a labour dispute. Had three of our 
battleships been wrecked—of course, without loss 
of life—or had a large number of the public build- 
ings in London been burnt, the country would have 
been better off, in the respect that in replacing them 
men would have been in work—their wives and 
children being fed and clothed—in place of their 
time being spent in profitless inactivity. Natur- 
ally, in the case of shipwreck or fire, such as we 
have supposed, the money loss would none the less 
fall on some part of the community, and the 
gross economic result would be the same to the 
nation ; but the burden would not have been borne 
in so concentrated a fashion exclusively by a class 
ill prepared for such a sacrifice. The unionist 
leaders, however, show no regret for the course 
they have followed, and already there is talk of the 
closer strategy that is to be observed at the next 
attempt. It is for this reason that the present 
defeat should be emphasiseil; and how much the 
men and their families have suffered unavailingly 





should be made absolutely clear. That the 
Socialistic leaders can never succeed in their en- 
deavours to destroy existing industrial conditions, 
and then set up their own fantastic ideals on the 
ruins, may be abundantly clear to all level-headed 
persons ; for by the time the first part of the pro- 
gramme had been carried out there would be no 
industry left to further operate upon. Even if 
there were, it would soon disappear in the work- 
ing out of a scheme which ignores one of the 
most potent and universal characteristics of human 
nature, a desire for ease. It is, however, idle to 
discuss such a subject in the present connection ; 
it is enough for us to know that important organisa- 
tions, such as some of the trade unions, have been 
captured by those who have avowed themselves 
willing to submit the industry of the country to 
any danger in order to give substance to their own 
visionary schemes and theories. The engineering 
dispute has been a phase of this movement ; it has 
shown what harm can be done in one field of in- 
dustry, and it is well public opinion—not the least 
that of the rank-and-file of the trade unions them- 
selves—should be made to see how futile it is to 
fight against sound economic laws. This is the 
more necessary as the war is to be carried to Par- 
liament, where too often those who shout loudest 
gain most. 








THE CONDITION OF TRADE WITH 
JAPAN. 

Some months ago (see ENGINEERING, July 9, 
1897, vol. lxiv., page 45) we directed the attention 
of our readers to an interesting and valuable re- 
port, by Mr. Bryan Brenan, the British Consul at 
Chefoo, on the condition of trade with China. 
That report received so much praise from all who 
were interested in trade with China that the Foreign 
Office evidently felt justified in sending Mr. Brenan 
to Japan for the purpose of making out a similar 
one for that country. It would be too much to 
expect that he has been as successful with the one 
as with the other. Reports on the affairs of any 
country in the Far East, to be of any value, must 
be written by men who have been long resident in 
the country and who have studied all the various 
aspects of the problems involved. A stranger, how- 
ever intelligent he may be, has to depend on the 
opinions of others, and if he undertakes to give his 
impressions they are really not his own, but simply, 
to a very large degree at any rate, reflections of the 
set with whom he has associated. Mr. Brenan has 
been resident in China for a good many years, and, 
therefore, was well qualified to give his opinions 
from the result of direct observation; but the condi- 
tions in Japan are very different, and it was im- 
possible for him to grasp them in the thorough 
manner which he did those of China. While, 
therefore, his report on Japan contains much 
that is of great value, and on the whole 
presents the most complete view of the present 
commercial and industrial conditions of that 
country, which has been published by the 
British Foreign Office, still we must say that in 
some cases the opinions which he expresses seem 
to be somewhat biassed and unduly harsh to the 
Japanese. If he had been more thoroughly ac- 
quainted with the conditions under which Japanese 
industry and commerce have been evolved, and if 
he had tried to do what is always a very useful 
thing, when judging the actions of other people, 
that is to say, if he had put himself in the place of 
the Japanese he was criticising, he would have been 
more charitable than he has shown himself to be in 
his report. At the same time, we do not wish to 
deny that in the past there has been considerable 
ground for the criticism which he offers. 

Mr. Brenan seems to have been greatly struck 
with the contrast between China and Japan, and, 
indeed, he says that no two countries could, in their 
commercial aspects, be more entirely unlike each 
other than are these two at the present day. In 
his report on China he stated, as a general prin- 
ciple, that in considering what piel be done to 
promote British trade in that country, that ques- 
tion practically amounted to asking what steps could 
be taken to improve the condition of the people ; 
for the capacity of the country for buying pro- 
gresses with the development of its material re- 
sources, and this development is at present strug- 
gling against every obstacle that bad government 
can put in the way. Japan, he admits, affords us 
the exact converse in every sense of the last propo- 
sition. Not only do the people enjoy a constitu- 





tional Government, more or less responsible to the 
people in general, but in all branches of the 
Administration the keenest attention appears to be 
given to the promotion and publication of every 
measure that can tend directly or indirectly towards 
the advancement of the industrial capacity of the 
people, and to the development of foreign trade. 

In order to mark the importance which they 
attach to trade, one of the great departments of 
Government, presided over by a Cabinet Minister, 
is specially charged with all matters relating to agri- 
culture and commerce. In addition to this almost 
all others, incidentally to their special functions, 
give close attention to the best markets of the 
world for the supply of their requirements. The 
Department of Foreign Affairs publishes numerous 
consular reports; the appointment of commercial 
attachés to the missions abroad is constantly advo- 
cated ; experts in various trades and sciences are 
frequently sent abroad for purposes of investigation 
under Government protection, if not wholly at 
Government expense ; Chambers of Commerce, 
fostered by the Government, exist in every city, 
and substantial pecuniary assistance can generally 
be obtained by any company venturing into new 
fields of industry. Public addresses on the part of 
Cabinet Ministers, prominent officials, and public 
men notin the service of the Government, are fre- 
quently founded on the text : ‘‘ It is by commercial 
development that Japan’s name must be made 
great in the world, and to secure that development 
the first step is the advancement of her own ma- 
terial and industrial capacity.” 

In the matter of the conduct of trade the con- 
trast with China is very striking. It is hampered 
by no internal, and by but few and trifling export 
duties ; no official has any power or scope for illegal 
exactions ; flourishing banks, with abundant capital, 
have agencies in every town, and advances are 
made by them on what, from the Japanese point of 
view, is very moderate interest ; facilities of trans- 
port have already been largely provided both by 
rail and water, and are yearly growing, and postal 
and telegraph facilities are abundant, cheap and 
fairly efficient. Industrial exhibitions, both national 
and local, are frequently organised, and meet with 
great support from the Government ; and by them 
not only are the producers enabled to see and ex- 
amine the best specimens of each manufacture or 
national product, but the liberal bestowal of medals 
and diplomas adds a keen incentive to the improve- 
ment of what each can already do. Nothing, in 
fact, that Government patronage and interest can 
do to encourage legitimately the commercial and 
industrial tendencies of the people is left undone ; 
and if the Japanese fail to attain the high position 
among the trading nations which now appears to be 
a national ambition as strong, as mastering as that 
for military glory, it will be only the fault of the 
people themselves, and not that of their rulers. 
Mr. Brenan states that ‘‘The observer, whose ex- 
perience of trade has been principally acquired in 
China, is conscious of a pleasing sense of un- 
limited freedom as he contemplates the conditions 
under which trade is conducted in Japan. It is 
like emerging from a dense jungle on to clear 
ground, like passing from a prison yard to the open 
fields. The sensations of the Dartmoor Prison 
chaplain, who, at the end of 20 years, finds himself 
transferred to a rural vicarage, must be akin to those 
of the British Consul who passes from China to 
Japan.” 

He, however, admits that everything is not to 
the liking of the foreign merchant, who has his 
complaints both against the officials and the native 
dealers, but, speaking generally, trade is unfettered; 
buyer and seller have free access to each other, and 
in all his operations the British merchant is able 
to work in broad daylight. If things do not go 
well he has but his want of prudence, or his ill-luck, 
to blame, and he believes that in spite of all the 
British merchant in Japan may have to say against 
official methods, the British manufacturer would 
indeed be fortunate if China would adopt the 
economic principles by which the Japanese Govern- 
ment is mainly guided in so successfully assisting 
the nation’s material progress. This praise to the 
Government is all the more to be noted when we 
compare it with the criticism which Mr. Brenan 
gives to Japanese merchants, the chief points of 
which we will consider a little further on. 


He has, however, no doubt that the result of the. 


encouragement given by the Government has been 
most marked. In 26 years, the period which may 
be said to have elapsed since the final overthrow of 
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Tokio, and it is by working in association with 
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the last relics of feudalism, and the firm establish- 
ment of the centralised Imperial Government, the 
value of the foreign trade of Japan has grown from 
48,000,000 dols. to 288,000,000 dols. The greatest 
development during the last 10 years is shown in 
the above Table, which also exhibits the share 
of the trade taken by the different countries that 
have large dealings with Japan. 

We cannot reproduce all the Fables in Mr. 
Brenan’s report, but the following, showing in what 
articles of importation different countries have 
made a notable advance, is specially interesting : 

Value. 
Articles. 1890. 1896. 
Yen. Yen. 
Great Britain: 
Machinery 2,361,090 4,586,00) 
Locomotives 475,000 1,054,000 
Pumps ; dg 31,C00 151,000 
Steam boilers and engines 254,000 717,000 
Steamships ; 616,000 1,315,000 
Printing paper. 198,090 375,000 
Chlorate of potash ° 376,000 
aint ; ; 106,000 257,000 
Pig iron 86,000 633,000 
Rails 894,000 2,029,000 
Manufactured iron 1,140,000 2,633,000 
Steel 162,000 634,000 
Lead 240,000 474,000 
Cotton yarn 6,374,000 11,093,000 
Cotton manufactures 4,076,000 11,610,000 
Woollen manufactures .. ; 3,510,00) 7,923,000 
Flax and hemp manufactures. . 205,000 683,000 
Germany 
Clocks, and parts of 21,000 336,000 
Microscopes 4,800 121,000 | 
Paper 280,000 681,000 
Alcohol “ 479,00 
Dyes 330,000 1,355,000 
fron nails . 356,000 930,000 
Steel - 4,000 117,C00 
Zinc sheets 141,000 279,000 
Sugar 7. , ‘ 700 1,£ 65,000 
Woollen manufactures 1,830,009 5,239,000 
France 
Logwood extract 54,000 213,000 
Mousseline de laine 2,451,000 5,677,000) 
Wines and spirits 171,00) 422,020 
Switzerland : 
Watches .. 662,000 1,661,000 
Mousseline de laine 645 341,000 
United States 
Locomotives 48,0°0 416,000 
Machinery 364,000 688,000 
Watches 52,000 183,000 
Leather 224,000 815,000 
Iron nails 1,300 232,000 
Flour 227,000 980,000 
Kerosene oil 4,214,000 - 5 
Raw cotton 352,000 : 
Cigarettes. . 73,000 37,000 
Timber 5,800 113,000 
China: 
Eggs . 31,000 299,000 
Beans and peas 513,000 1,940,090 
Rice 320,000 1,356,000 
Hlides 60,000 280,000 
Raw cotton 2,665,000 8,158,000 
Raw silk 35,000 366,000 
Flax, hem, and jute 54,000 876,000 
Wool 33,009 185,090 
Oil-cake 189,000 3,212,000 
Hong Kong : 
Sugar 5,360,009 8,759,000 
India 
Leather 215,00 534,000 
Raw cotton 1,114,000 19,245,000 
Indigo - 155,000 1,067,000 
* Too small to be recorded. 

Mr. Brenan gives an interesting account of the 
manner in which trade is conducted and of the 
nature of the business at the different treaty ports, 
but for details we must refer to the report itself. 
The dispersion of foreign merchandise rests with the 
native dealer, and the foreign importer’s interest 
ceases at the port of entry. He is, however, of 
opinion that the system under which the goods pass 


from the foreign importer to the native consumer 
is very unsatisfactory, and the foreign merchant in 
the disposal of his merchandise is very much at the | 
mercy of his native clerk, or banto, as he is known 
in Japan. This banto is the go-between through | 


whom all transactions are negotiated, and in many 
cases the principal whom he professes to represent is 
never seen, and in not a few instances is suspected 
to have no existence at all. Contracts are made on 
the strength of this banto’s assurances, and if 
the market keeps up all will go well ; butif prices 
fall, the foreign merchant frequently finds himself 
with the goods left on his hands. It thus happened 
that early last year the foreign merchants had their 
warehouses overflowing with merchandise under 
contract to Japanese, who could not be induced to 
take delivery. 

Mr. Brenan, however, makes too sweeping a 
charge when he says it seems a hopeless task to keep 
the ordinary Japanese to the terms of a contract. It 
is well known that under the feudal system those 
engaged in trade were looked down upon, and con- 
sequently they were very often of a low class and 
very unprincipled, and it has taken a long time for 
matters to improve ; but both public men and the 
journals are continually insisting on the necessity 
for honesty and straightforwardness in trade, and 
there can be no doubt that the leading Japanese 
merchants are men who can be thoroughly trusted. 
But in Japan, as in every other country, there are 
large numbers of unprincipled men, and the foreign 
merchants should satisfy themselves of the good 
faith and business standing of their customers 
before they enter into extensive transactions. They 
ought, above all, to come into direct contact with 
them, for at present there is very little intercourse 
between foreigners and natives even in the matter 
of business. Amongst the foreign merchants but 
few have any knowledge at all of the language, 
have no acquaintances amongst Japanese business 
men of good position, and all are very much at the 
mercy of the aforesaid banto. Mr. Brenan evi- 
dently does not seem to think that the British mer- 
chants in Japan are very efficient agents for look- 
ing after the interests of the manufacturers at 
home. He admits that in certain well-known 
staples the manufacturer cannot do better than 
leave the extension of trade to the resident mer- 
chant, who, in his own interest, will push the 
business as much as he can ; but there are certain 
kinds of goods which might be profitably intro- 
duced, or be made more widely known than they 
already are. It is here, Mr. Brenan thinks, that 
the British merchant in Japan, in the pursuit of 
his own immediate business, does not adequately 
watch the interest of the manufacturer in England. 
He is largely a commission agent, and to him it is 
a matter of indifference what may be the origin of 
the goods he handles, and whether he deals in 
British-made or German or American-made goods. 

Mr. Brenan thinks that the Germans have 
better methods of pushing business than the 
British. In the Far East generally our mercan- 
tile houses, as a rule, have a_ well-established 
business, and are not anxious to venture into new 
fields, and, moreover, British mercantile men come 
of a class with a different training from their Ger- 
man confréres. When it comes to taking trouble 
and putting up with disagreeable experiences, the 
young German does so with more readiness than 
the Englishman. It is a subject of remark, if not 
precisely of complaint, that, notwithstanding the 
large share of the trade of Japan which they 
have hitherto been able to obtain, the English 
makers take less trouble to secure orders than their 
Continental or American rivals, and Mr. Brenan 
gives some striking illustrations of the manner in 
which the latter are able to obtain orders. He 
strongly recommends that makers of machinery 
should be represented in Japan by experts. The 
greater part of the Government business has fallen 
into the hands of the great Japanese firms in 





business the struggling and active firm of good 
repute is preferably a firm to whom business will 
not come without exertion. The old-established 
firm already engaged in a prosperous business has 
traditions and old-established ways, and as long as 
success attends its methods, it will keep to them, 
and refuse to strike out in new directions. 

_ As we have already indicated, Mr. Brenan seems 
to be too severe in his remarks on the want of 
honesty on the part of the Japanese. His per- 
sonal experience of Japan has been small, and he 
must have obtained his information from biassed 
sources. Of course, it must be admitted that in 
the past there have been some grounds for the 
charges which he makes ; but now that the best men 
in Japan are taking an active part in industry, 
and trade matters are improving, if foreign manu- 
facturers and merchants take those precautions in 
conducting their business which are recognised as 
necessary, to a greater or less degree, wherever 
trade is carried on, they are not likely to suffer to a 
greater extent from want of honesty on the part of 
the Japanese than they would in their dealings 
with the people of any other nationality. Mr. 
Brenan gives a great deal of interesting informa- 
tion regarding recent industrial developments in 
Japan, but a notice of some of the chief points of 
these must be reserved for another occasion. 








THE CRIPPLEGATE FIRE AND ITS 
LESSONS. 

Ow1ne to its having become evident that if a 
repetition of the Cripplegate catastrophe is to be 
avoided, the thoroughfares on the area affected by 
the conflagration must be laid out on different lines 
than has hitherto been the case, a special com- 
mittee of local residents and members of the ward 
of that district has been formed to inquire into the 
possibilities of improvements, and to use their in- 
fluence with the Corporation and the County 
Council as regards to effecting them. This com- 
mittee has now had several meetings, and last week 
reported the result of its investigations to a gather- 
ing of the ratepayers who were assembled under 
the chairmanship of Alderman Sir Henry Knight. 
It appears that the widening of Jewin-street (see 
map of the district on page 716 of our last volume) 
to about 60 ft. is strongly recommended ; further, 
that the two thoroughfares of Wells-street and 
Hamsell-street should be re-arranged in such a 
manner that there will henceforward be only one new 
broad thoroughfare in their place. This Committee 
has also been considering the advisability of asking 
for further protection in the form of a fire brigade 
station, and is strongly advocating the formation 
of a central fire dépdt on the site which lies 
between Jewin-crescent and Jewin-street. The 
recommendations as regards the street improve- 
ments are practical, and should be carried out im- 
mediately before any of the various lessees of the 
Goldsmiths’ Company have commenced rebuilding 
their premises. The authorities will have the 
advantage of dealing with one ground landlord 
only, i.e., the Goldsmiths’ Company, who seem 
quite ready to consider any rearrangement of this 
description. As regards the recommendation of 
the Committee for a central fire station, we think 
that the erection of an ordinary fire station in this 
neighbourhood would suffice, the locality being 
most unpractical for placing any large head-quarter 
station. It is pleasant to see that for once the in- 
habitants of the district have woke up to the fact that 
the happy-go-lucky method of neglecting questions 
of fire prevention must cease, and it is fortunate 
that this Committee will not only have the assist- 
ance of many prominent residents of the district, 
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but also is sure of the support of the technical pro- 
fessions, who fully appreciate the value of their 
demands. 

Material aid to the systematic development 
of means for fire prevention appears likely to be 
rendered by the British Fire Prevention Com- 
mittee, which, since we last referred to it, seems 
to have made considerable progress in respect 
to its organisation, for we now hear of a mem- 
bership of over 300 professional men, the for- 
mation of a library, a reading-room, and a regular 
issue of publications. At a time when public 
meetings and the like seem all too popular, it 
seems to be a wise policy of the Committee to take 
up thorough practical work, and leave what we 
would term popular methods to others. Be- 
sides collecting data as to what has been done 
in countries where more attention is given 
to fire prevention than in ours, and _ issuing 
papers representing the opinions of the various 
experts interested, we hear the question of inde- 
pendent tests of fire-resisting materials is under 
consideration. Professor Aitchison, R.A., the 
President of the Royal Institute of British Archi- 
tects, who is one of the original members, even 
goes so far as to advocate Government tests. 
There have hence already been some conferences 
with the representatives of the various trades 
particularly interested in the testing of their systems 
or materials, with the result that a special com- 
mercial section has been formed. Some 40 firms 
immediately joined this section, the chairman of 
which, by-the-bye, will be elected from outside, 
and must be a member of the architectural or 
engineering professions. He alone will represent 
the section on the Committee. Among the Com- 
mittee we notice that all branches of engineering are 
well represented, not forgetting the electrical depart- 
ments and our technical laboratories. We believe 
we have already noticed the names of Professors 
Ewing and Barr, Sir Douglas Fox, and Sir Alexander 
Binnie. We now also observe that Sir Henry 
Bailey, Major-General Festing, Sir Norman Lock- 
yer, are on the Committee; and, further, Mr. Alex- 
ander Siemens and Mr. Preece, with a number of 
prominent members of the Council of the Institute of 
Electrical Engineers. It goes without saying that 
the Council of the Royal Institute of British Archi- 
tects is similarly strongly represented, as also the 
Surveyors’ Institution, the District Surveyors’ As- 
sociation (with its president and 30 members), our 
municipal and county council engineers. Our great 
railways, docks, and works, however, do not yet 
seem to have taken up the matter, though the 
question of fire protection should be of serious 
importance to them; in fact, we only observe 
Messrs. Vickers so far represented. The prelimi- 
nary arrangements now seem to have been com- 
pleted under the guidance of Mr. Edwin O. Sachs 
and a small executive. For the purposes of 
general business the Committee should hencefor- 
ward be addressed through its assistant secretary 
at its office (No. 1, Waterloo-place). 

The scheme for the improvement for the Metro- 
politan Fire Brigade is also now before us, and as we 
have so often had occasion to point out the defects 
of that force, it affords us particular pleasure to 
congratulate Commander Wells on some of the 
ideas embodied in his suggestions to the Committee 
of the London County Council. Let it be premised 
that we are not dealing with any large scheme of 
reform or thorough re-organisation of the fire 
brigade, but with certain improvements based on 
the existing state of affairs. There is no question 
of radical change in the strength or the working 
hours of the brigade, no radical change in its orga- 
nisation or equipment, its officers or its staff; but 
we are to have more men, more stations, a fuller 
complement to each section, more horses, better 
distribution, and, above all, better facilities for 
life-saving. Given the existing circumstances, 
these improvements are all practical and compara- 
tively inexpensive. There has been, we are glad 
to see, no pandering to the hysterical outcry for 
chemical engines, water towers, or other such 
appliances. 

But it should also be remembered that the improve- 
ments, to our mind, do not so much affect the safety 
of property as the saving of life. We have so far 
primarily dealt with property, and have not referred 
to the fact that we have been losing nearly 100 
lives per annum from fire, which is indeed a large 
figure compared, say, with the loss of life ina year’s 
travelling on the railways of the British Isles. To 
acertain extent, this loss of life must have been 








due to the insufficient equipment and unpractical 
distribution of our life-saving appliances, and 
as a matter of fact largely due to the ante- 
diluvian manual fire escape, which is, to a great 
extent, a relic from the times of the old Life- 
saving Society which existed prior to the forma- 
tion of the Metropolitan Fire Brigade. Now Com- 
mander Wells has had the strength to break off 
from precedent and the principles of his prede- 
cessors, and we are at last to have the horsed 
fire escape which can rapidly reach the scene of an 
outbreak with a crew fresh for the arduous 
duties they so often have to undertake. The 
endless out - duties with escapes which have 
so long harrassed the brigade will thus also be 
limited, and the existing staff can be used to a 
greater advantage. Greater areas can be protected 
by individual appliances, and the concentration of 
such appliances comes feasible. But without wish- 
ing to disparage Commander Wells’ idea of the 
horsed escape, we think the scaling ladder of the 
Continental and American fire brigades also de- 
serves a trial in the Metropolis, and that ladder- 
truck sections might be formed on the same lines 
as the horsed fire-escape sections. It is only too 
evident that there is a considerable amount of pro- 
perty, particularly in the suburbs, for which the 
escape, or any appliance of that description is quite 
unsuited ; we refer to the villa residence, the semi- 
detached houses standing some 20 ft. back from the 
road ; alsothe suburban shop property where the 
shops are built out in front of the main building. 
We must not forget that there are also many courts 
and alleys into which escapes cannot be taken. But 
the horsed fire escape is already a vast improve- 
ment on the manual escape, and perhaps for the 
present we may be content with Commander Wells’ 
proposals, 

urning to some of the principles of organisa- 
tion, as indicated by Commander Wells’ letters to 
the County Council Committee, we find that he 
advocates a system of ordinary stations and sub- 
stations ; the former to be equipped with one steam 
fire engine, one horsed escape, one hose cart, and 
one manual escape, the complement being one non- 
commissioned officer and nine men, two coachmen, 
and four horses ; whilst the latter is to have only a 
horsed escape, and a hose cart, life-manual escape, 
with one non-commissioned officer, five men, one 
coachman, and two horses. In the ordinary station 
this complement is to man both horsed appliances, 
allow for the duty at the station, two night duties, 
and ordinary leave. At the sub-station the comple- 
ment only undertakes one night duty. Weare, how- 
ever, afraid that these complements are still much 
too weak, though, comparatively speaking, the re- 
distribution with less outdoor duties will make it 
possible to concentrate a far larger number of men 
than was formerly the case. These principles 
of organisation, by-the-bye, are expressed in a 
letter of September 29, prior to the Cripplegate 
fire, whilst on October 27 some further principles 
of distribution were also laid down. 

Since the Cripplegate conflagration the County 
Council Committee has naturally given Commander 
Wells’ proposals serious consideration, and we are 
pleased to see that one of the theories laid down 
as a basis for strengthening the brigade is to the 
effect that we should be able to concentrate 100 
men in 15 minutes in any dangerous area. It 
would, perhaps, be premature to deal with the Com- 
mittee’s recommendation for strengthening the bri- 
gade as distinct from Commander Wells’ proposals 
for life-saving and distribution. They will be subject 
to discussion at the full meeting of the Council. We 
would only emphasise, however, though the recom- 
mendations in no way deal with a thorough re- 
organisation of the Fire Brigade, which we consider 
so essential. As minor improvements to the exist- 
ing organisation, the Committee’s programme never- 
theless deserves the full support of all concerned ; 
and Commander Wells, in advising the Committee 
has certainly shown a broader grasp of the situation 
in respect to life-saving and greater strength in 
breaking with the old escape than was to be antici- 
pated from an officer so recently connected with the 
force. 








TRIALS OF H.M.S. “ DIADEM.” 
(Continued from page 84.) 

Tue Diadem completed on Saturday evening at 
sunset her second official trial, which was of 30 
hours’ duration at about 80 per cent. of her full 
power—12,500 indicated horse-power—with very 





satisfactory results. Here more distinctly than on 
the preceding trial was the efficiency of the new 
arrangement of boiler established, for the coal con- 
sumption worked out at a mean of 1.59 Ib. per indi- 
cated horse-power hour. This was for 24 hours—the 
usual practice being to exclude the first and last 
hours, so as to eliminate irregularities consequent 
on the beginning and terminating of the trial ; but, 
as it was, the mean for all 30 hours was 1.61 Ib. 
This, it must be accepted, is very satisfactory ; but 
it would have been still more so had it not been for 
the frequency with which the fusible plugs blew 
out. This is the first occasion of a trial at 280 Ib. 
to 300 lb. boiler pressure, and it was found that the 
method of fitting the plugs was hardly as satisfac- 
tory as could be » eral The plugs were cast, proba- 
bly rolled metal will be better ; and it is under con- 
templation to adopt some system introducing modi- 
fication to obviate the blowing out. Meanwhile the 
480 plugs in the Diadem have been renewed, and 
their inside edges are being hammered up to pre- 
vent them if possible blowing out at subsequent 
trials ; while, at the same time, their use as fusible 
plugs would not be interfered with. The effect of 
the plugs failing was the loss not only of much steam, 
but during the run some 67 tons of water had to be 
made by the distillers, and this quantity, it will 
be recognised, is abnormal. It is probable that some 
considerable part of the loss of water, however, 
may be attributed to a leaky joint on the delivery 
from one of the main feed pumps. This was not 
discovered till fairly late in the trial, and was then 
remedied by using an auxiliary instead of this main 
feed pump. Again, with the economiser and its 
combustion chamber there was more latitude in 
the thickness of fire, without risk of incomplete com- 
bustion ; but, at the same time, some regularity was 
observed in stoking. There was little smoke, no 
live sparks, and generally the boilers worked satis- 
factorily. No air was injected into the combustion 
chamber, and the flame there was intermittent. 
In the first 30 hours’ trial—at 3300 indicated horse- 
power, such air supply was tried but discontinued, 
being found unnecessary. The chamber, it may 
be said, is divided by a baffle-plate which brings 
the gases to the front at the bottom and forces them 
to impinge on the whole length of the lowest row 
of tubes in the economiser. The injected air mixes 
with the gases at the middle of the combustion 
chamber. There are seven pairs of tubes in the 
elements in the generator and a similar number in 
the economiser ; but the latter, in addition to being 
smaller in diameter, are shorter; so that in width 
the four economisers athwartship occupy about 
60 per cent. of the width given to the four gene- 
rators, and the smokebox or uptake is so formed 
that the funnel comes right down on the top of 
the economisers. On the full-power trial the air 
supply was constant, with favourable results. Not 
only was there more latitude in stoking, but the 
temperature in the stokeholds was lower than in 
the other ships, no fans being used, and, as a rule, 
the ashpit doors were only slightly open. There 
was a plentiful supply of steam, effort being made 
to keep it at 280 lb., and it only varied about 3 lb, 
throughout the 30 hours. 

The jackets were used on the high-pressure cy- 
linders; this course was decided upon after an 
examination of the inside of the cylinder on the 
termination of the previous 30 hours’ trial, which 
showed that the steam was specially dry, and in 
the other cylinders the jacket pressures were 
arranged to equal those in the receivers. 

A point of interest, although of little import- 
ance in connection with the working of the 
engines, was that the intermediate cylinder of the 
port engine gave much less power than the high- 
pressure cylinder, due largely to the fact that 
a slight alteration had to be made to the valve to 
this cylinder prior to the trials, and probably it 
was not exactly of the same adjustment as origi- 
nally. But before the trial had gone far a slight 
alteration in the intermediate independent linking 
put this right, and for the great part of the time 
the engines ran without the links or the regu- 
lating valves being touched. The cuts-offt of the 
high - pressure cylinders were approximately 58 
per cent. of the stroke in the case of the port 
engine, and 60 per cent. in the case of the star 
board. With the exceptions we have indicated, 
the high-pressure and intermediate cylinders worked 
uniformly at the same power. In some cases the 
difference was as low as 10 indicated horse-power, 


and it was never an important percentage of the 


power except once or twice in the port engine. 
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Similarly, with the two low-pressure cylinders there 
was even greater uniformity—the variation being 
about 3 per cent. at most. The advantage, of 
course, of the equality of power is in reducing the 
vibration of the ship. Generally the vessel was 
very steady, and, apparently, it was only at 110 to 
112 revolutions that the synchronising period of 
ship and engine was reached. Even then the 
vibration was but slight. In the Powerful and 
Terrible this was 93 revolutions. The port engine, 
as a rule, gave rather less power, partly due to the 
valve setting already referred to, and also possibly 
to a difference in the pitch of the screw. 

It is scarcely worth while referring to the varia- 
tions in the coal consumption, for the rate recorded 
hourly depends on the amount taken out of the 

Report of 30 Hours’ Steam Trial of H.M.S. ‘* Diadem,” 

in the English Channel, January 21 and 22. 


Forward. Aft. 
Draught of water 24 ft. 4 in. 26 ft. 5 in, 
Steam in boilers “* 280 
Starboard. Port. 
Vacuum a = 27 in. 26} in. 
Revolutions per minute ‘ 107.8 107.4 
(re n 79.65 Ib. 78.05 Ib. 
Intermediate 29.54 ,, 26 65 ,, 
Mean pressure, Forward low 16.28 ,, 16.41 ,, 
late low 16.40 ,, 16.34 ,, 
High io 1890 1843 
Indicated f Intermediate 1868 1678 
horse-power ) Forward low 1371 1375 
(Att low 1380 1371 
Total indicated horse-power 6509 6267 


Collective indicated horse- 
power oe 

Mean air pressure 

Speed of vessel .. 


12,77 
aut 
19.79 mean of three deep- 
sea runs 
Coal consumption per indi- 
cated horse-power per hour 1.59 1b. 


bunkers, and thus the amount on the stokehold 
plates at the end of the hour varied; but if we ex- 
cept the first and second hours—respectively 2.5 lb. 
and 1.4 lb., we find that only twice did the record 
show 1.7 lb.; asa matter of fact 1.5 1b. and 1.6 lb. 
were most frequently recorded. The mean, as we 
have said, was 1.59lb., and seldom has the rate for 
ordinary boilers been so low. There is every pro- 
spect of a still lower rate in subsequent trials when 
the cause of the loss in steam and water to which 
we have referred has been overcome. 

On Saturday morning three runs were made 
over the deep-sea course between Dodman Point 
and Rame Head, cross bearings being, as usual, 
taken, to determine the distance steamed. The 
weather was most suitable for such a trial of speed. 
There was no wind and the sea was calm. The 
first run was made from Dodman Point to Rame 
Head, with a slight current against the ship, and 
the speed was 19.20 knots, on the second run it 
was 20.35 knots, and on the third 19.25 knots. 
The mean of means were thus : 


Speed ... es 19.79 knots. 
Revolutions ... 109.8 per min. 
Power 13,000 I.H.P. 


We annex the results of the engine perforin- 
ance during these three runs, and these may be 
taken as fairly representative of the great majority 
of the 30 hours. The ship during the 30-hours’ run 
steamed right down the English Channel as far as 
the Scilly Isles, and afterwards cruised in the 


Report of Eight Hours’ Steam Trial H.M.S. ‘ Diadem ” 
in the English Channel, January 26, 1898. 


Forward. Aft. 
Draught of water 24 ft. 3 in. 23 ft. 4 in, 
Steam in boilers = 2g 
Starboard. Port. 
Vacuum es 27 in. 264 in. 
Revolutions per minute 119.3 118.9 
High.. me: 913 Ib 84.63 Ib. 
Intermediat * 34.78 ,, $2.72 ,, 
Mean pressure) Forward low 21.81 i 20.22 #2 
Aft low 21.76 ,, 20.80 ,, 
High. es 2393 2213 
Indicated} Intermediat 2431 2231 
horse-power | Forward low 2032 1860 
Aft low 2027 1946 
Total indicated horse-power. . 88s 8300 


Collective 

power +. 
Mean air pressure 
Speed of vessel .. 


indicated horse- 
R a 17,188 


ne 
20.6 mean of three deep- 
sea runs 
Coal consumption per indi- 
cated horse-power per hour 


1.77 


Results of Three Speed Runs on Deep-Sea Course. 





Revolutions, Power. Speed. 

First run 118.1 17,155 20.72 
Second run 119 17,053 20.72 
Third run 119.1 17,053 20.20 
Mean of means .. 119 17,079 20.6 


The log, it may be added, 


vicinity of Plymouth. 
There was fog in 


showed a speed of 19.53 knots. 


some places—in the eastern parts of the Channel ; 
but to the west the wind varied between force 2 and 
The draught of the ship was forward 24 ft. 4 in., 





3. 


aft 26 ft. 5 in., so that she was down to full-load 
displacement when her speed was realised. 

The vessel went out again on Wednesday on a 
full-power trial, returning to Portsmouth late in 
the evening. We give in a Table the mean re- 
sults and the speed got on the three runs on the 
deep-sea course ; but we reserve our comments on 
this trial until the supplementary trial, which is to 
be made on Saturday, to determine whether the 
same power can be developed, using only 24 (having 
78 per cent. of the total heating surface) of the 
30 boilers in the ship. The comparison should be 
of great interest. 

H.M.S. ‘‘ Diadem’s” Speed Trials on the Deep-Sea Course, 
January 22, 1898. 














First Run. |Second Run. Third Run. 
W. to E. | E. to W. W. to E. 
--——- acca 7 — — 
= s Is 
tar- tar- Star- 
hoard! Port. bined Port. ee Port. 
Mean steam in boilers .. 280} — | 280 ear ~ 280, — 
ue atengines.. 265 | 273 | 266 270 280 268 
Mean air pressure io 
stokeholds -o| = _ = = = 
Mean cut-off in high- res. 
pressure cylinder p.c. 60 58 | 60 58 60 58 
Mean vacuum .. in.| 27 2% | 27 263 | 27} 26} 
» revolutions ..| 109.5] 110.0; 109.0 | 109.4 111.7 (110.6 
High, lb; 77.7 | 75.2 | 79.6 | 75.4 | 81.2 | 77.2 
Inter. ,, 304 | 259 29.6 266 29.9 26.4 
Mean pressure } Low for- 
in cylinders on 16.3 | 15.9 163 16.4 16.6 | 15.8 
40W 
aft Ib. 166 | 17.1 165 16.5 16.7 | 16.4 
High 1872 | 1820 1909 | 1815 | 1995 | 1878 
Inter. ... 1951 | 1670 1891 | 1705 | 1957 | 1711 
L.H.P... .-> Low for- | | 
| ward ..' 1392 | 1364 1386 | 1399 | 1446 1363 
Low aft 1418 | 1467 1403 1408 | 1455 | 1415 
Total 1.H.P. . 6633 | 6321 6589 | 6227 | 6853 6367. 
Gross total I.H.P. 12,954 12,916 13,220 
Speed, first run .. 19.20 knots — 
»» second run 2035 ,, 
> eee ae se 19.25 ,, 
Meanwhile, it may be mentioned that the 


anchor gear on board the Diadem has been sub- 
jected to interesting trials. The bower anchors 
are 55 tons each, and the cable 22 in.; the stern 
anchor cable is 13 in., and the cat chain 1} in. 
The anchor gear was required to heave in either 
one or both bower chains at the rate of 75 ft. in 
three minutes ; this was done in both cases at the 
rate of 75 ft. in 2 minutes 15 seconds. The slack 
of the cat chain was run in at the rate of 40 ft. in 
50 seconds, and the taut of the cat chain, with the 
weight of the anchor on it, at the rate of 20 ft. 
in 44 seconds; everything worked satisfactorily. 
The capstan engines and gear, with riding bitts, 
&c., both forward and aft, were made by the 
Messrs. Napier Brothers, Limited, of Glasgow, and 
are very similar in construction to the gears fitted 
hy the same firm in the Powerful and Terrible and 
others of H.M. ships, and illustrated in our issue 
of August 23, 1895. The forward capstan engines 
have cylinders 13} in. in diameter and 10 in. stroke, 
and are geared to the capstans in such a manner 
that each of the three cable-holders, as well as the 
capstan on the forecastle deck, may be worked in- 
dependently or in conjunction with any of the 
others, veering or heaving as may be required. 
The wormwheels, as well as the spur and_ bevel 
gearing, have machine-cut teeth, as is the usual 
practice in all gears fitted in H.M. ships. A fea- 
ture in the gear is the powerful brakes, one for each 
cable-holder. These brakes are entirely separate 
from the hoisting purchases, and are powerful 
enough to hold the cables against the greatest stress 
that may be brought upon them. At the same 
time, they give control over the cables, and can be 
handled by the attendant with ease, veering or 
stopping the cables instantly as required. 
(To be continued.) 


NOTES. 
ACETYLENE EXHIsition AT BERLIN. 

ATHoUGH very few of the various acetylene and 
calcium carbide companies have entered upon the 
manufacturing stage, one must admit that if there 
be still unbelievers in the great future of calcium 
carbide and acetylene, it is not the fault of those 
interested in the industry. We are to have an 
acetylene exhibition within a few weeks, combined 
with a congress on cognate scientific and technical 
problems. The exhibition is to be held in Berlin, 
on the Kurfiirsten Damm, during the two weeks 
from March 6 to March 20, under the auspices of 
the German Association for Acetylene and Calcium 











Carbide. The idea originated at Cannstadt, but 
there are various points in favour of Berlin, one of 
them being, in our opinion—the papers sent to us 
do not say anything about this point —the near- 
ness of Pintsch’s Gas Works at Fiirstenwalde, 
where some exceedingly interesting practical experi- 
ments on the dangers of acetylene have been con- 
ducted. The Berlin police will take care that no 
premature explosion shall terminate the proceed- 
ings. In accordance with the regulations of No- 
vember, 1897, no apparatus containing more than 
250 grammes (a little more than 3 lb.) of calcium 
carbide will be tolerated in the public hall. All 
such apparatus, in working order, will be placed 
behind a massive wall, each in a separate compart- 
ment, affording ample space, and divided from the 
adjoining room by a wooden partition. Lamps, 
&c., of small capacity may be shown in the hall 
open to the public. But they must all be lighted 
between nine and ten in the morning, and then 
burn continuously as long as the gas will last. 
Apparatus fed with pure compressed or liquefied 
acetylene will be forbidden. The pressure for 
acetylene mixtures is limited to 120 lb. maximum. 
The exhibits will be in four groups, comprising 
acetylene generators, lamps, purifiers, and mixing 
apparatus ; acetylene burners, motors, and solder- 
ing tools; calcium carbide electric furnaces, and 
electrodes ; and, finally, various machinery used 
in this branch of manufacture. All exhibits should 
be sent by the beginning of February ; this rule 
does not apply to foreign articles, however. 
During the period, acetylene and carbide will be 
for sale, the latter at the price of 50s. for 100 kilo- 
grammes (about 2 cwt). The secretary of the com- 
mittee is Mr. Armin Tenner, of Schoeneberg- 
Berlin. The conference is to meet during the first 
exhibition week. 


Tue TRANS-SIBERIAN RAILWAY. 


An important item of news comes from St. Peters- 
burg in connection with the construction of the 
Trans-Siberian Railway now in progress. An article 
from the pen of M. Bogdanowitch has lately appeared 
in a leading journal of the Russian capital ; in this 
the writer most strenuously insists on the neces- 
sity for giving a southerly direction to the said 
railway. In support of this suggestion great 
stress is laid upon the fact that two Governors- 
General of Western Siberia, and also Prince Dol- 
gorouki, Governor-General of Moscow, have con- 
tinually reported in its favour ; and the opinion of 
these practical men has been endorsed in scientific 
circles in St. Petersburg, and, in fact, throughout 
Russia generally. So far back as 1870 the Govern- 
ment Commission, appointed for the purposes of 
scientific research in the Ural region, embodied in its 
report the suggestion now brought prominently for- 
ward by M. Bogdanowitch. For more than 10 years 
public opinion in Russia has endorsed this suggestion, 
and numerous deputations from various districts, 
towns, and commercial centres have given utterance 
to their support of it. Furthermore, the Emperor 
Alexander II. on two occasions acknowledged the 
advantages to be gained by giving a more southerly 
direction to the new line of railway, and the matter 
became for a time one of great interest in Govern- 
ment circles. The opinion of M. Katkows may 
certainly be quoted in further illustration of the 
soundness of the suggestion : ‘‘Since the Imperial 
will with regard to this matter was publicly made 
known on August 30, 1880, at the height of the 
season of the yearly fairs, namely, that the initiatory 
steps should be immediately taken for the construc- 
tion of the projected Siberian Railway, the whole 
district has eagerly echoed this evidence of the 
Imperial sanction of a great commercial under- 
taking. A new activity sprang into life along 
the whole line of the proposed railway; the 
value of landed property rose rapidly ; new in- 
dustrial enterprises sprang up in every direction, 
and all this activity was due to the expected 
railway that was to traverse the awakening districts. 
But now all this outlay of capital trembles in the 
balance.” The writer thus quoted closes his re- 
marks with the following words: ‘‘ The economic 
interests of a country are not thus to be trifled 
with, and the resolutions of to-day cannot be re- 
scinded to-morrow.” In the light of the present 
unsettled state of political affairs in the Far East, 
one can easily understand Russia’s keen desire to 
possess as direct and speedy a line of communica- 
tion as is possible between the seat of Govern- 
ment and the port of Vladivostock. Russia has 
taken to heart one of the chief causes of her 
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defeat in the Crimean War. The Central Asian 
Railway already runs in a north-easterly direc- 
tion from Merv to a point near Chardjin, on 
the River Amu Daria, and this line is parallel to 
the Afghan frontier at a uniform distance of about 
165 English miles. A loop line from Samarcand 
joins the Trans-Siberian Railways at Omsk in 
Vestern Siberia. Military men have been entrusted 
with the development of this great undertaking 
from its earliest stages ; it is, therefore, scarcely to 
be expected that they will allow, at least, to any 
great extent, industrial and economic claims to 


override their ideas of what is necessary from a| 
| . 
| stopped work from the following day. They were 


strategic point of view. 


Tue STRENGTH OF Brickwork. 


A very interesting series of tests have been 
carried out by the Royal Institute of British 
Architects with a view to determining the actual 
crushing load of brickwork, as built into walls or 
piers. The first set of experiments was commenced 
in the latter half of 1895 ; eight piers, 18 in. square 
and 6 ft. high being built in pairs of London stocks, 
Gault, Leicester red, and Staffordshire blues laid, 
as to one of each pair, in lime mortar, the other 
in cement, and tested to destruction by means of 
hydraulic power. Intentionally the piers were 
somewhat carelessly built, and in consequence 
the results obtained were not very concordant 
inter se. At the same time specimens of the mortar 
used and individual bricks were tested by Pro- 
fessor Unwin, who found that the lime mortar, 
which consisted of 2 parts sand to 1 of lime, had a 
crushing strength of 6.08 tons per square foot when 
4 weeks old, 8.37 tons per square foot when 12 
weeks old, and 15.72 tons per square foot when 24 
weeks old. The cement briquettes, on the other hand, 
had a tensile strength of 31.45 tons per square foot 
at 4 weeks, 48.52 tons at 13.7 weeks, and 56.15 tons 
per square foot at 24 weeks. The experiments on 
individual bricks gave the following results : London 
stocks, crushed at 84 tons: Gault at 189 tons; 
Fletton at 221 tons; Leicester red at 362 tons ; 
and Staffordshire blue at 780 tons per square foot. 
The crushing strengths of the piers were, however, 
very much less. Thus London stocks in a lime mortar 
consisting of 1 part lime to 2 of sand, crushed at 
10.4 tons per square foot when 33 months old, and 
at 12.5 tons per square foot when 10 months old. 
The corresponding figures for Gault bricks were 
21.9 and 21.6 tons per square foot ; for Leicester 
red, 30.7 and 34.1 tons; and for blue bricks 74.3 
and 73.7 tons per square foot. The same bricks in 
4to 1 cement mortar, gave the following results : 
Stocks, when 35 months old, crushed at 14.9 tons 
per square foot, and when 10 months old at 19.7 
tons per square foot. The corresponding figures 
for the other bricks were : Gault, 17.8 and 30 tons ; 
Leicester reds, 58.5 and 50.4 ; Staffordshire blue, 
72.8 and 82.5 tons per square foot respectively. 
As a comparison, a pier was built of Leicester 
reds laid on sand, and this failed at a crushing 
load of 15 tons per square foot. In a second 
series of tests more care was taken in build- 
ing the piers, and a better quality of sand was used 
in the mortar, with the result that a pier of London 
stocks laid in 2 to 1 lime mortar failed at 18.3 tons 
per square foot when 34 months old, whilst a Gault 
pier in cement of the same age failed at 49.6 tons, 
one of Leicester reds at 86.4, and of Staffordshire 
blues at 103.1. Finally, a third series of tests have 
been made the results of which have recently been 
published. In this the sand used was of the same ex- 
cellent quality as in the second set of experiments, 
but instead of square piers, the brickwork tested 
wasa prism 6 ft. high by 27 in. long by 18 in. 
wide. Tested when five months old, the London 
stocks gave, when laid on 2 to 1 lime mortar, a 
crushing strength of 18.6 tons per square foot, and 
when laid on cement one of 39.3 tons per square 
foot. The corresponding figures for the other 
bricks were as follow: Gault, 31.1 and 51.3 tons; 


Fletton, 30.7 and 56.3 tons ; Leicester reds, 45.4 | 7, 


and 83.0 tons ; Staffordshire blues, 114.3 and 135.4 
tons per square foot respectively. 


JAPANESE Rattway Notes. 


_The Japanese, with their advances in Western 
civilisation, are being brought face to face with 
many of the labour troubles with which we are 
only too familiar in this country. Wages are rising 
rapidly in all the skilled industries, and in the 
process strikes are becoming common. From the 
latest papers from Japan we learn that the workers 
in the railway workshop at Shinbashi, Tokyo, to 





the number of 1300, have come out on strike, and 
are causing not only loss to the Railway Depart- 
ment, but also, on account of their riotous conduct, 
considerable trouble to the civic authorities. The 
difficulty arose in the lacquering and painting 
section, in which a number of men suddenly ap- 
plied for an increase of wages. This class of artisans 
now numbers 130, receiving pay from 80 to 90 sen 
per day (100 sen = 1 yen = 2s. approximately), and 
their average is above that of other skilled work- 
men. The director, for this reason, refused at 
once to make any further increase to their wages, 
whereupon they tendered their resignation and 


joined by the rest of the workers, and held meet- 
ings at which they discussed their grievances. 
Moreover, they threatened to kill any of their 
companions accepting work until their demands 
are granted. Three or four of them, armed with 
swords or clubs, kept watch near the Railway 
Bureau, and carried on their picketing in a most 
effective manner. From a table published in one 
of the native papers we learn that wages have in 
many trades advanced as much as 50 per cent. 
during the past two years, the average being about 
30 per cent. The prices of commodities have 
risen to almost the same éxtent, so that the 
position of the workers is little better than for- 
merly. The average wage for pattern-makers, 
fitters, and blacksmiths is about 60 sens per day. 
The Nippon Railway Company, which is the most 
important in the country, proposes to double the 
present capacity of its lines, and to spend nearly 
18,000,000 yens on the work ; so that there ought 
to be opportunities for large orders coming to our 
rail manufacturers and locomotive and car con- 
structors. The Americans are obtaining a good 
hold on the rail market, and have imported con- 
siderable quantities. It is stated that the Imperial 
Railway Department has placed a contract for 
24,515 tons of rails and accessories with the Illinois 
Steel Works, through the China and Japan Trading 
Company, of Yokohama, at a price of 166,665/., to 
be delivered in two lots at Yokohama and Kobe. 
In the last consular report on the subject it was 
stated that, probably owing to English makers 
finding it difficult to adhere to a special date of 
delivery, which, in view of the rate at which rail- 
ways have been developing in Japan, is rather 
short, orders for locomotives are now going to 
America. Some 60 or 70 locomotives have recently 
been ordered in America by the Government rail- 
ways and the Japan Railway Company. More 
recently, orders were given for other thirty loco- 
motives, twenty through Takatu and Co., from the 
Brooks Locomotive Works, and ten through the 
Mitsui Bussan Kwaisha, from the Schenectady 
Locomotive Works. British locomotive engineers, 
however, will have themselves to blame if this 
trade with America continues after the present 
push is over; for it is stated, on what seems to be 
very good authority, that the American locomotives 
are often found very unsatisfactory, and require to 
be overhauled after a very short time of service, 
whereas British locomotives run for many years 


with only slight repairs. The Sanyo Railway has | P® 


now been carried as far as Tokuyamu, the distance 
of which place, across the Smoo Nada, is only 
40 miles, and as a line of steamers has been estab- 
lished between Tokuyama and Moji, it may almost 
be said that through railway communication over- 
land exists between Tokyo and Nagasaki, and if 
the connections are carried out as laid down in the 
time-tables, the whole journey would occupy 55 
hours. This fact in itself very well illustrates the 
progress which has been made in railway con- 
struction in Japan within the past few years, and 
evidently the Japanese are ambitious of doing very 
much more. 








THE SuEz CANAL.—The transit revenue collected by the 
Suez Canal Company last year amounted to 2,943,473/. 
e corresponding collection in 1896 was 3,182,800/. ; and 
in 1895, 3,124,149. The number of vessels which passed 
through the canal during the last three years was as 
follows : 1897, 2986 ; 1896, 3409 ; and 1895, 3434. 





Care Town Harsour Works.—Mr. Thwaits, resident 
engineer of the Cape Town Harbour Board, who has 

nm in personal consultation with Messrs. Coode, Son, 
and Matthews in England, returned to the Cape by 
the Briton. He takes with him designs for an outer 
harbour, an extension of the breakwater, a scheme for 
the conversion of the quarry into a basin, increased 
graving dock accommodation, and the removal of the 
Knuckle of the North Quay. 





THE LATE MR. JOHN LAIRD. 


THE regretted death of Mr. John Laird, which took 
place at his residence, Claughton, naturally calls to 
memory the famous Alabama, which was constructed 
at the works of his firm at Birkenhead in 1862, and 
which managed, in the short interval between her 
launch and destruction in 1864, to effect so much 
injury to the mercantile marine of the Federal States. 
Mr. Laird was born in 1834, and was the third son of 
Mr. John Laird, the first M.P. for Birkenhead, who 
was himself the son of William Laird, the founder 
of the firm now known as Messrs. Laird Brothers. 
The deceased gentleman’s early training appears to 
have been mainly commercial rather than technical, 
and the fact that he never became a member 
of either the Institution of Naval Architects or 
that of the Civil Engineers, points to his early pre- 
ference for the commercial side of engineering business 
being retained in after life. After leaving Cheltenham 
College he spent five years in the office of Mr. William 
Moon, Brazilian and general merchant of Liverpool, 
and then spent 12 months in France, where he is 
stated to have acquired special knowledge which 
ultimately proved of great value to his firm. This was 
the period of the Crimean War, on the completion of 
which Mr. Laird proceeded on a visit to Russia, and 
on his return home entered his father’s business, being 
admitted with his brother a member of the firm in 
1860. In this connection his great business acumen 
proved most valuable, a fact to which the present 
prosperity of the firm forms the most eloquent 
testimony. He took great interest in indus- 
trial matters, a practice which is less common 
amongst the partners of large firms than it 
ae be, and thus took a leading part in the forma- 
tion, 25 years ago, of the Iron Trade Employers’ 
Association of Great Britain. This association has 
now, perhaps, received its full development in the 
recent constitution of the Employers’ Federation, the 
brilliant success of which is likely to have a most 
beneficial influence on our national trade and on the 
prosperity of the community as a whole. In this 
Federation Mr. Laird has taken a leading part, and 
was a member of the committee. In fact, it is thought 
that he somewhat overwrought himself in these 
matters, and the resultant anxiety told much on his 
strength. Mr. Laird also took great interest in 
local affairs, being for several years chairman of 
the Finance and Ferry Committees of the Birken- 
head Commissioners, and afterwards chairman of the 
whole body, a position which he retained until the 
abolition of the board on the conversion of Birkenhead 
into a municipality. He then became the first mayor 
of the town, a position to which he was afterwards 
twice elected, the third occasion being in 1885. In 
addition to these duties, the deceased , I gave 
both time and money to many of the local charities, 
being for many years treasurer to the hospital. He 
was made a borough magistrate in 1878. He married 
in 1863 Miss Josephine Gordon, who, with a family 
of three sons and three daughters, survives him. 








RESERVOIRS WITH HIGH EARTHEN 
DAMS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 25, Sir John Wolfe 
Barry, K.C.B., F.R.S., the President, in the chair, the 
per read was on “ Reservoirs with High Earthen Dams 
in Western India,” by Mr. W. L. Strange, Assoc. M. 
Inst. C.E. 

Reservoirs were required in India for irrigation, as well 
as for the supply of towns. The storage capacity neces- 
sary for the former pur greatly exceeded that for the 
latter, and hence the dams for irrigation reservoirs, or 
‘‘tanks,” were usually much larger than those for town- 
supply works. The author dealt first with the general 
conditions of rainfall, geology, material, labour, &c., in- 
fluencing the construction of such dams, and pi ed 
to describe the modern construction of Indian reservoirs, 
considering separately each principal section of the work. 

The puddle trench was excavated along the centre line 
of the dam, to a depth of not more than 30 ft. It should 
have a broad base, drained at the downstream side, and 
as steep side-slopes as the soils would permit to be exca- 
vated without timbering. It should extend to the high- 
flood margin of the reservoir and should be bounded 
throughout by slopes. The filling should be the most 
compact clay procurable, free from the admixture of 
stones, and consolidated as dry as ible. It should be 
carried up quickly in layers rolled down to 3 in. in thick- 
ness, as little water as practicable being used, and it 
should be allowed to consolidate under the weight of the 
dam as long as possible before it was exposed to the in- 
filtration of water from the reservoir. . 

In the foundations of a dam every precaution should 
be taken on the upstream side of the puddle trench to 
prevent the creep of water between the ground and the 
embankment. On the downstream side the base should 
be drained, and all percolation should be passed off (pre- 
ferably by underground drystone drains) to the natural 
drainage lines. The whole base of the dam should be 
benched so as to give the embankment a tendency to slip 
towards the centre rather than outwards. Owing to the 
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nature of the materials used, and the methods of construc- 
tion, puddle walls were not introduced in Indian dams. 

The material of the dam should be homogeneous 
throughout, save for thin protective casings on each slope, 
and should be formed of an intimate mixture approxi- 
mating to two parts clay to one part grit. As little 
water should be used in construction as possible ; the 
maximum amount of artificial consolidation should be 
given; the earthwork should not be raised more than 
30 ft. vertically in one season, and should, when com- 
pleted, be allowed one season before the water was allowed 
to rise against it. The object of these precautions was to 
prevent infiltration of water. 

The closure of the dam gave the Indian engineer the 
greatest anxiety, asa poy aged passage for an immense 
quantity of water had to be provided until the beginning 
of the last season’s work, when the last gap had to be 
completed within seven months, as no considerable 
amount of work could be carried on during the monsoon, 
and the reservoir was liable to be filled within a few days 
after its commencement. During all this time a very 
large body of labourers must be kept constantly at work. 
The fear of cholera, an outbreak of which would effec- 
tually stop all progress, was also ever present. In the 
usual aebel of closure, the flanks were first constructed, 
leaving the narrowest possible gap in the river bed for 
the passage of the monsoon discharge. The central part 
had then to be completed during the last season of work. 
The author described a new method of closure he had 
adopted at the Hubli Water Works, Dhirwdr Col- 
lectorate, and pointed out several advantages it afforded. 
The application of the method to Maélddivi and Tarla 
dams were also described and illustrated. 

In comparing the different classes of dams the author 
showed that the ordinary earthen dam was the cheapest 
form of construction. For heights up to 60 ft. it was 
quite safe, but its closure was difficult, and if this were 
not carried out in the way he had described, it was likel 
to prove dangerous to stability. It did not require such 
expensive and solid foundations as were necessary for 
masonry dams. As all materials for its construction were 
obtainable close at hand, labour on it could be concen- 
trated and easily supervised. This rendered it the best 
class of work for famine labour; and, under the present 
financial conditions of India, it was likely that such large 
constructions would be sanctioned only as “famine relief 
works.” It had the great advantage that it could be 
raised from time to time to meet the demands for more 
water, or to restore the deficiency of storage produced by 
the silting-up of the reservoir. Its construction would 
generally be the quickest, thus enabling the work to be 
put in operation at the earliest date. For it the bulk of 
the labour required was unskilled, and could thus be 
most easily obtained. 

The author also described a ‘Compound Dam,” which 
shared all the advantages of the ordinary earthen dam, 
but, in addition, could be safely raised to a considerably 
greater height, and its closure was safe and comparatively 
easy. It was, however, somewhat more expensive. 

The occurrence and repair of slips in earthen banks was 
next dealt with, and the paper concluded with a descrip- 
tion of various forms of reservoir outlets. 








PrerNAMBuCcO.—The Brazilian Government is inviting 
tenders for the improvement of the port of Pernambuco. 
Works are contemplated upon an extensive scale. 





Avtomatic CourLers.—The New York State Railway 
Commissioners have decided to extend the time for the 
equipment of freight cars on the railroads in that State 
with automatic couplers to December 31, 1899. This 
gives the railroad companies two additional years in which 
to comply with the law upon the subject. 





Wess TestIMoniAL.—The presentation dinner to Mr. 
and Mrs. Webb has been postponed to Monday, Feb- 
ruary 21, owing to the rooms of the Hotel Metropole 
being required on the 14th (the date originally fixed) for 
a dinner at which the Prince of Wales is to be present. 
Early application for tickets should be made to Mr. H. 
Edmunds. 





GREAT YARMOUTH.—The Great Yarmouth Town Coun- 
cil has under consideration a scheme for a new corpora- 
tion pier, which will involve an outlay of 70,000/. The 
pier will be erected on the site of the old jetty. From 
time immemorial the jetty has been a free promenade, 
and a large sum was receatly expended in lengthening 
and widening it and in erecting shelters upon it. It is 
now proposed, however, to entirely demolish the whole 
structure, in order to make way for the new pier. 





Tue Waite AND MippietTon Gas ENGINE: ERRATUM. 
—By a printer’s error the stroke of the piston in this 
engine was stated last week (page 76) to be 18 in. instead 
of 15in. In the following sentence: ‘A trial made by 
Mr. Perry F. Nursey in London, in June, 1897, gives 
17.5 cubic feet, 19.25 cubic feet, and 40.2 cubic feet per 
B.H.-P. respectively at full load, half load, and light 
load.” The reference to brake horse-power at light load 
was evidently superfluous, as the engine was merely 
driving itself. 

Dvurir_ex Packinc.—Duriflex packing, manufactured 
by Messrs. David Moseley and Sons, of Chapel Field 
Works, Ardwick, Manchester, is composed of wire gauze 
and asbestos or other fibrous material. The two are laid 
in alternate layers, and are made up into cylindrical or 
rectangular form. The packing is designed specially for 
engines using steam of high pressure, and experience 
shows that it answers its purpose very fully. On several 
steamers the packing of the piston-rods has lasted six 


months without needing any attention. 








THE MELTING POINT OF ALUMINIUM. 
To THE Eprror oF ENGINEERING. 

Sir,—I am diffident about criticising Mr. Roman’s 
statement as to the melting point of this solid and its 
equivalent mark Fahrenheit and Centigrade ; but some- 
how I fancy he is in error when he says that the melting 

int of aluminium, as observed by him in degrees Fahren- 

eit, is exactly equal to 626 deg. Cent., his experience 
being that the melting point was 1160 deg. Fahr. 

I may be wrong, but I think that 1160 deg. Fahr. 
— —82, or 612.4 deg. Cent. 

As is well known, the melting point of the denser solids 
above a certain temperature is to a great extent conjec- 
tural, but the equivalent temperatures governing the elas- 
ticity of a perfect gas are — by Professor Rankine in 
his “Rules and Tables.” There an absolute temperature 
(Fahrenheit) measured from absolute zero—1159.2 (the 
nearest I can get to 1160) is given as equivalent to an 
absolute temperature (Centigrade) measured from absolute 
zero of 644, which less 32 = 612. 


JAMES GRAHAME, 








MR. RAWORTH AND ELECTRICITY. 
To THE Eprror oF ENGINEERING. 

Srzk,—On page 96, column 2 (January 21, 1898), you 
report Mr. Raworth as saying, ‘‘ When we consider that 
the present cost of steam power for a cotton mill is about 
3l. per indicated horse-power, and that the electrical 
horse-power required in its stead would not be more than 
65 per cent., you can easily see what a large margin there 
is ie profit.” That is a startling proposition. Does Mr. 
Raworth mean to say that if I have a steam engine de- 
veloping 100 horse-power indicated, and that engine is 
driving 100 small machines, each of which requires one in- 
dicated horse-power to drive it, I could, if I put my 
engine to produce electrical power, actually drive more 
than 150 of my little machines? Will Mr. Raworth 
kindly answer ‘lis ? 

Yours, &c., 
ENQUIRER. 


ELECTRIC GENERATORS. 
To THE EprtorR OF ENGINEERING. 

Sir, — Without wishing to depreciate the excellent 
series of articles by Mr. Parshall and Mr. Hobart, now 
being published in your journal, as an English engineer 
may I be allowed to protest against the system of units 
used, namely, kilolines per square inch and ampere turns 
per inch of length ? 

There is not the slightest difficulty in working from the 
curves which have been published by Dr. Hopkinson, 
Professor Ewing, and others, in which the C.G.S. system 
is used, namely, B and H, owing to the fact that 2 H is 
ere exactly equal to the ampere turns per inch of 
length. 

In comparing Messrs. Parshall and Hobart’s figures 
with those above-mentioned, and with the tests made by 
such institutions as the Electrical Standardising Institu- 
tion, a great deal of trouble would have been saved if the 
C.G.S. system had been used in all cases ; in fact, almost 
all the makers of sheet iron and steel castings use this 
system in specifying material they propose to supply. 

In Mr. Parshall’s paper at the Institution of Civil 
Engineers in May, 1896, he used the C.G.S. system. 

Yours faithfully, 
Henry W. RAvENSHAW, Assoc. Mem. Inst. C.E. 

110, Cannon-street, London, E,C., January 24, 1898. 








A “BALANCED” LOCOMOTIVE. 
To THE EprTorR OF ENGINEERING. 

Srr,—Replying to Mr. J. Parry, I wish to point out 
that my statement was to the effect that the fore-and-aft 
motion, and not, as he quotes it, its suppression, is likely to 
increase the difficulty of attaining high speeds; and that 
the following may suggest reasons for supporting that 
opinion. 

If a locomotive, with reciprocating parts pnbalanced, 
were rotated at speed with the driving wheels packed up, 
the momentum of those parts at any instant must be equal 
and opposite to the momentum of the remainder of the 
engine. Considering a single line of moving parts for 
the sake of simplicity, the maximum velocity of the fore- 
and-aft oscillation bears the same ratio to the maximum 
piston speed, as does the weight of the reciprocating parts 
to the weight of the engine, or 
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and since the velocity of oscillation passes through a posi- 
tive and negative maximum during each revolution, the 
total change of the velocity of the engine is 
a2». 
M 

When running under normal conditions the rectilineal 
velocity tends to diminish and increase alternately by this 
amount, under the influence of the force of pecs: Mec Bro ; 
now this force may in practice approach the value of the 
tractive effort at the crankpin, in which case it will 
largely exceed that effort at the wheel-tread or drawbar, 
because it experiences no reduction through the leverage 
of crank-arm to wheel radius. If the wheels maintain a 
constant angular velocity by virtue of their mass, the 
treads will a subjected to sliding friction, though the 
total progress 
length of the tyre. Ifa heavy train is tightly coupled to 
the engine, the increased mass secures an equivalent re- 
duction of the oscillatory velocity, at the expense of 
rapidly varying drawbar strains, and some variation of 


te 


per revolution will equal the roc gal 





the velocity, with probable tread friction, still remains. 


If we balance a part only, say, 60 per cent., of the re- 
ciprocating weights, we may find that with not abnormal 
speeds and proportions of parts the alternate push and 
pull, which it would be necessary to apply to the wheel 
tread or drawbar, in order to constrain uniform velocity, 
will exceed the tractive force. 

Incidentally, consideration of the foregoing would pos- 
sibly throw some light on the unequal wear observed on 
the treads of many engine tyres. The couples tending 
towards sinuous motion have no effect on the linear 
velocity ; they act, moreover, on the mass of the engine at 

eat mechanical disadvantage, the radius of gyration 

ing probably eight times the length of the arm of the 
couple ; before they cause sinuous motion they must over- 
come, at still greater disadvantage, the frictional resist- 
ance of the extreme wheels to lateral displacement ; the 
rotating wheels have also some gyrostatic stability, re- 
sisting rapid alteration of their plane of rotation, whilst 
the force rises from zero to its maximum and sinks in 
to zero in, say, one-tenth second, and is then reversed in 
direction. ' 

American engineers appear to consider any advantage 
likely to result from displacing the centre line of the 
counterweight through the small —_ needed with out- 
side cylinders to be mainly academical ; but by distribut- 
ing the reciprocating counterweights equally among the 
coupled wheels, they balance double the amount of re- 
ciprocating weight in a four-coupled engine for the same 
amount of vertical disturbance per axle, as would result 
from adherence to the practice of this country. 

Yours, &c., 
oD: T. 








Tue INSTITUTION OF JUNIOR ENGINEERS.—A_ very 
numerously attended meeting of this Institution was held 
at the Westminster Palace Hotel on Friday, 21st inst., 
the chairman, Mr. H. B. Vorley, presiding, when a 
lecture on ‘‘Laboratory Testing Machines, and _ the 
Latest Example” was delivered by Professor A. C. Elliott, 
M. Inst. CE. Hon. M. Inst. J.E. of the University 
College, Cardiff. The lecturer in his introductory remarks 
made reference to considerations affecting the question of 
pe Design, he said, an attribute of the highest 
intelligence, was in a special sense no small part of the 
science and practice of engineering; and high achieve- 
ment in engineering design demanded, among other 
things, knowledge of mathematical and mechanical 
analysis. But abstract analysis was by itself entirely 
useless to the enginecer; to serviceable it must be 
based on experimental data, and developed with, and by 
experimental investigation. The testing machine was an 
engine for the production of a certain class of such data ; 
a tool from the results of which the engineer might secure 
the realisation of his design in exact conformity with a 
skilfully drawn specification. To him the chief interest 
of the machine, perhaps, arose from the circumstance of its 
being an instrument of research, The engineering speci- 
fication was a grand and wholesome thing when kept 
well up to date. The technical term ‘ testing” was no 
doubt derived from the “‘testing clauses,” though 
originally it meant what is now called ‘ proving”— 
a view more than sustained by the fact that the 
phrase ‘‘tested to destruction” still survives. From 
the educational and research points of view it was 
desirable to cover experimentally the entire field of 
strength of materials. Financial considerations dictated 
that if this was to be accomplished immediately a com- 
pound or universal machine was requisite. The 100-ton 
machine at University College, Cardiff, answered to this 
description ; it had the extraordinary — capacity in 
tension, compression, and bending of 10 ft. ; could twist 
to fracture a steel shaft 2} in. in diameter, and shear a 
mild steel bar 34 in. by 14 in. section. The peculiarity of 
the machine was, so to speak, its mobility and con- 
venience. All the different forms of tests could be made 
in any order, with a maximum interval of four minutes. 
The machine was of the horizontal type; the specimens 
always remained at the exact height above the floor most 
suitable for observation of general behaviour, callipering, 
and noting of deflection. Messrs. Buckton, of 8, 
were the makers; they had produced most of the 
testing machines in this country. All of those, how- 
ever, were vertical, with the exception of the 50- 
ton machine, built to the order of Professor Kennedy, 
which might justly be regarded the prototype of the 
Cardiff machine, a trial on which latter had revealed 
a ible error of the order of 45th per cent. Sensi- 
bikty was a quality that should distinguished from 
accuracy. Probably the Emery machines were the most 
sensitive ; the lecturer’s experience was that, worked up 
to the full load, they were too delicate to stand the severe 
work of ordinary testing. In the matter of extensometers, 
Professor Elliott spoke well of the mechanical multiplying 


system, which could be trusted to ani in. He evinced 


a strong preference for recorders absolutely automatic, 
wholly independent of the poise-weight, and the dexterity 
of the operator. As a _— example of the Buckton 
vertical machine, that at Bradford Technical College was 
selected and described. The laboratory machines at 
Edinburgh, Manchester, Liverpool, London Central 
Technical College, Sydney, Madras, &c., were illustrated 
by a comprehensive set of lantern slides, and finally some 
American and Continental machines were similarly dealt 
with. The lecture concluded with a reference to the g 
results that had followed the extension of facilities for 
= to experiment, both in respect to the training 
of young me ee and the interests of the profession 
enerally. vote of thanks to the lecturer, pro by 
ae ne D. A. Low, seconded by Mr. Basil Joy, sup- 
ported by Mr. J. Hartley Wicksteed, brought the pro- 
ceedings to a close, 
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CAMVPBELL’S PRISMATIC PISTON 


Fig.1. : 
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Ix 1896 Mr. J. Jennings Campbell, of 67, Warwick- | 
road, Earl’s Court-Road, London, brought out a pris- | 
matic piston valve. He has recently made some modi- | 
fications and improvements in this valve, which now, 
has the construction shown in the engravings on the | 
present page. From these it will be seen that the | 
valve is a hexagon in cross-section, and works in a_ 
liner of similar form. The valve is made in three 
parts (Fig. 2), and between the adjacent surfaces 
light springs are placed (Fig. 6) to press the 
sections against the liner. fi is, however, only 
when the valve is being adjusted that these 
springs come into action. Normally, the three 
sections of the valve are tightly locked, the whole 
working as if in one piece. o this end the valve is 
held between two collars on the valve-rod ; the lower 
collar (Fig. 1) is solid with the rod, while the upper is 
at the end of a sleeve which passes through the 
stuffing-box, and can be tightened down by a nut. 
The method of adjustment is to slacken the nut and 
























































allow the springs to push out the sections against the 
liner. The nut is then tightened, and the valve again 
made solid. This adjustment is best done when the steam 
is at atmospheric pressure and the engine stationary. 

The liner and the three valve sections can be 
arranged together on the table of a slotting machine 
in such a way that all the faces can be tooled at one 
setting. Then the valve sections are wedged into the 
liner, and the ends of the valve on the outside of 
the liner turned. The liner is then fitted into a 
chamber prepared for it in connection with the cylin- 
| der, and provided with steam and exhaust passages 
|(Fig. 1). In addition to the usual transverse bars 
| between and outside of the ports, there are in the 
| liner, and also in the valve, Cogivelian! bars at the 
angles of the hexagon. Those bars in the liner which 
are opposite the divisions between the valve sections 
are indispensable, as they prevent the escape of steam 
from between the sections. These valves can also be 
made double-ported, as shown in Figs. 4 and 5, 








THE RUSSIAN IMPERIAL YACHT 
‘““STANDART.” 


On December 26, 1896, the new Russian Imperial 
yacht Standart left the shipyard of Messrs. Bur- 
meister and Wain, Copenhagen, bound for Libau. 
A description of this boat, which constitutes the most 
important order yet executed by this yard, will be of 
interest, and we have therefore pleasure in giving 
elevations and plans of the ship in our two-page plate, 
and some further views of the interior arrangements 
on page 114. The vessel was commenced in 1893, 
when the first rivet was driven by the late Tsar 
Alexander III., and the launch took place on March 10, 
1895. The vessel was designed and built under the 
inspection of Chief -Constructor Dolgoroukow and 
Chief-Engineer Pastouchoff, of the Russian Imperial 
Navy. The Standart is a twin-screw vessel 370 ft. 
between perpendiculars ; her breadth is 50 ft. 8 in. ; 
her depth moulded, 36 ft. ; the load draught is 20 ft. ; 
and the displacement 5255 tons. As shown in 
Figs. 1 and 2, she is rigged as a three-masted fore- 
and-aft schooner, and has three decks, two funnels, 
and a clipper stem. The longitudinal section, 
Fig. 3, and the plans, Figs. 4 to 9, show the internal 
arrangements very clearly. The vessel is built 
of mild steel on the longitudinal cellular bottom 
principle, the water-ballast compartments containing 
460 tons of water. The 24 Belleville water-tube 
boilers are placed in two rows back to back in two 
boiler spaces separated by a water-tight transverse 
bulkhead, 12 boilers in each space. The coal bunkers 
are arranged partially at the sides of the boiler spaces, 
partially forward of these, their capacity being about 
850 tous. The length of machinery space is 168 ft., 
125 ft. being occupied by the boilers, and 43 ft. by the 
engines. The communication between the boiler and 
engine-rooms is established by means of water-tight 
doors. As to the construction of the hull the following 
data may be of interest. The framing consists of Z- 
bars, the frame spacing being 35 in. amidships and 30 in. 
at ends. The stem, sternpost, and propeller brackets 
are of cast steel. Large bosses are constructed round 
the propeller shaft, but the shell plating is formed as 
if the bosses did not exist, and a special plating is car- 
ried over these bosses outside, as shown in Fig. 8. In 
this way the tunnel can be kept free from water in 
case of any injury to the plating of the bosses. The 
rudder is constructed in the ordinary way with a 
frame of forged steel. The hull is divided into a large 
number of water-tight compartments, whilst to reduce 
rolling large bilge keels are fitted running nearly half 
the length of the ship. The polemasts are of steel 
with topmasts of Oregon pine. Two out of the three 
decks are of steel, covered with pitch pine and teak on 
all parts exposed to weather. The windlass, which 
has cylinders 9 in. in diameter by 9 in. stroke, has 
been supplied by Messrs. Harfield and Co. The an- 
chors are of ordinary type with stock. The Standart 
has 12 boats, of which four are steam launches about 
40 ft. long. The boat davits are worked by worm 
gearing. The armament consists of eight 47-millimetre 
quick-firing Hotchkiss guns, intended for saluting ; 
these were made in Russia, and are nickel-plated 
all over. 

As above-mentioned, the Standart was built as a 
yacht for the Russian Emperor, a fact which neces- 
sarily had much influence in selecting the different 
fittings. The Imperial apartments are situated on the 
main deck abaft the engine space, where, as shown 
by the plan of the main deck, are placed rooms 
for the Emperor and Empress, as well as for the 
Dowager-Empress. For each of these three rooms are 
arranged, viz., a sitting-room, a bedroom, and a bath- 
room. Here also are to be found the Imperial draw- 
ing and dining-rooms. Further aft the rooms for four 
Grand Dukes and Grand Duchesses are situated. On 
both sides of the boiler space are situated the state- 
rooms for the officers. ‘The great mess-room for the 
officers will be found forward of the boiler space. 
The Imperial kitchen is situated between the two 
funnel casings. Weillustrate on page 114 some of the 
principal cabins provided, and show also (Fig. 10) a 
view along the promenade-deck. The dining-saloon is 
shown on Fig. 11, the sitting-room for the Emperor 
on Fig. 12, and the Emperor’s deck-cabin on Fig. 13. 
In a future issue we shall give further illustrations. 

On the lower deck aft there are rooms for the Im- 
perial children and the suite. On both sides of the 
engine-boiler space, the artificers and the servants are 
berthed, and forward of these rooms the crew space 
is situated. On this deck also the rooms for the dy- 
namos and bath-rooms for the crew are located. On 
the platform deck there are rooms for the petty officers 
and servants, as well as a workshop for the engineers, 
luggage-room, cable-room, and pantry. The hold be- 
tween the shaft-passages is arranged to store provisions 
and wine, and can be kept cool by means of a com- 
plete refrigerating plant, the walls being isolated by 
charcoal. In the forehold there are also store-rooms 
for provisions, a powder magazine, and the chain 
lockers. On the upper deck aft a large deckhouse, 
about 100 ft. long, is erected, the top of which forms 
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a fine promenade-deck. The galley for the officers and | tories are supplied. The fresh-water pipes are fed 


the crew is situated between the funnels. 


Forward of | by two duplex 6-in. Worthington pumps, the overflow 


the foremost funnel we find the chart-house, contain-| being collected by a tank on the upper deck. A 
ing everything necessary for the navigation of the ship, | branch from the fresh-water main goes through a steam 


and two deck-cabins for the chief commander. 


On top | heating apparatus, from which it distributes hot water 


of this are placed the wheel-house and the flying bridge. | to all parts of the ship. Besides these a salt-water 
By means of the following Table the positions of all | system supplies the baths, wash-rooms, and w.c., 


the principal cabins, &c., shown on our two-page 
plate, will easily be made out. 


Upper Deck. Lower Deck.—continued. 


1. Lobby. 105-106. Rooms for suite. 
2. Imperial dining-hall. 108. Tiller compartment. 
3. Imperial lobby. 109. Lockers. 
4. Imperial day-cabin. 110. Bath-room for suite. 
5. Bakery. 111-112. 
6. Lighting-trunk. 113-115. 
7 Issue-room. men). 
8. Crew’s galley. 116-119, Empress’ spare cabins. 
9, Officers’ galley. 120. Lobby. 
30. Entrance to main deck. 121. Corridor. 
11 Commanders dressing- 2. ws. 
room. 123-124. Corridor. 
12. Commander's cabin. 125-126. Pantry. 
13. Chart-room. 127. Corridor. 
14. Steering-room. 128. Lockers. 
15. Wheel-house. oes — 
30-1 s. 
Main Deck. gas oy 
Imperial dining-room. 134-135. Rooms for 
Imperial! drawing-room. giveer. 
20, Empress-Dowager. 136. Fan engines. 

3. Czarwitch. 137. Mess-rooms for servants 

Emperor's valet. 138. Corridor. 
Corridor. ; 139. Dynamo room. 
Empress’s maid. 140-141. Artificers. 
2 . Grand Duke. 142-143. Sailors. 
29-30. Grand Duchess. 144. Sail-room. 
33. Emperor. 145. 
4-36. Empress. jectile hoist. 

9, Corridor. 146. Engineer assistants. 
Portable church. 147. Boatswain. 
Corridor. 148. Hospital. 

. General-Admiral. 149. Dispensary. 
. Rooms for suite. 150. Electric stores. 


Lavatory for suite. 
Accumulator room. 
2. Commander. 


Platform Deck and Hold. 
151. 


Stores. 








5. Marine-Minister. 152. Luggage-room. 
Room for suite. 153-165. Rooms for servants. 
Pantry. 166, Corridor. 
Accumulator room. 167. Fresh-water tanks. 

59. Imperial kitchen, 168-171. Workshop and engine 

60-63. Corridor. stores. 

64. Imperial pantry. 172-177. Rooms for petty officers. 

65-75. Officers’ cabins. 173. Petty 
76. Corridor, room. 

77-84. Officers’ cabins. 179. Pantry. 

85. Officers’ pantry. 180. wW.c. 
$6. Officers’ bath. 181. Office. 
87. Officers’ lavatory. 182. Corridor. 

88-90. Stewards and cook. 183. Sail-room. 
91. Lavatory. 184-185. Stores. 
92. Officers’ mess-room. 186. Paints. 
93. Entrance tolower deck. 187-188. Tunnel. 

91-95, Crew's closets. 189. Provisions and wine. 
96. Steam anchor windlass, 190-191. Refrigerating-rooms. 
97. Room for lanterns. 192. Refrigerating engine. 
9s. Arrest. 193-194. Engine stores, 

195. Fresh-water tanks. 
Lower Deck. 196-198. Provisions. 
99. Imperial pantry. 199. Ammunition. 
100, Dining-room for suite. 200. Provisions. 
101-103. Rooms for suite. 201. Chain-locker. 
104. w.c. and bath for suite. 202. Cable-room. 


The ship is lighted by electricity, about 1070 lamps 
being fixed in the various rooms and corridors. The 
top and side lights are also electric, the lamps being 
doubled in such a way that if one breaks, another will 
begin to glow, and at the same time a lamp in the 
chart - room automatically shows which lamp is 
broken. The completeness of the electric fittings is 
well shown by the fact that the total length of copper 
wires on board is about 18 miles. The Janene with 
their engines are placed on the lower deck. The total 
effective horse-power is 250, distributed as follows : 
Two triple-expansion engines of 100 horse-power each, 
and one compound engine of 50 horse-power, the two 
larger engines having cylinders of 10 in., 16 in., and 
2245 in. in diameter by 8 in. stroke, and running at 
220 revolutions per minute ; the smaller one has cylin- 
ders 8} in. and 13}in. in diameter by 8 in. stroke, 
and runs at 250 revolutions per minute. Besides 
the dynamos two smell accumulator batteries are 
arranged, which can supply a special set of lamps 
all over the ship in case of damage to the dynamos. 
For the joiner-work in cabins the most costly woods 
have been used. For the Imperial rooms, for instance, 
solid cherry; for the Empress- Dowager’s rooms, 
birch; in the Grand Duke’s compartments, birch ; 
in the drawing-room, walnut ; in the Imperial dining- 
room, ash; in the corridors, oak, bird’s-eye maple, 
white beech. In the crew space the joiner-work is 
made of oak and pine, the ‘atter painted with white 
enamel. In the Imperial rooms the walls are covered 
with pressed leather, cretonne, and silk. No gildin 
whatever is used, on account cf a special wish expresse¢ 
by the late Emperor. A few words ought to be said 
about the windows on the main deck. These are con- 
structed with two round lights, which, together with 
the plates in which they are set, swing open horizon- 
tally ; the inner window is formed of two thick plate- 
glass panes in gun-metal frames, hinged like French 
windows, the whole being nickel-plated. A most 
elaborate system of copper piping, tinned inside, sup- 
— all parts of the ship with fresh water, the tanks 
veing placed abaft the engine space and in the forward 
hold. From this system washstands, baths, and lava- 


and at the same time the fire hoses. The heating 


lof the ship is carried out by means of hot water. 


|This water is raised to a temperature of about 


Rooms for suite (ladies). | tank being placed in the chart-room. 
Rooms for suite (gentle- | tion has been paid to the matter of ventilation. Besides 
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125 deg. Cent., partly by steam from the boilers, and 
partly by the waste steam from the Worthington 
pumps, used to circulate the hot water, an expansion 
Special atten- 


ordinary cowls, 13 electromotors are used to circulate 
air in the ventilating trunks. 

The boilers are of Belleville’s 1894 model. Their 
total grate area is 1116 square feet, and the heating 
surface 35,250 square feet. Each boiler contains 10 
elements with 10 rows of tubes in each. The tubes 
are of solid-drawn steel 6 ft. 95 in. long. The pres- 
sure in the boilers is 245 lb. per square inch, and 
the working pressure 165 lb., the lowering being 


chief en- | effected by means of two reducing valves for the 


main engines, and four others for the auxiliaries. The 
feed pumps alone make use of the full boiler pressure. 
Eight double-sided fans of 6 ft. 3 in. diameter, with 


engines having cylinders 84 in. in diameter by 6 in. 


stroke, are fitted for supplying forced draught to the 
boilers. The draught is led below the stokehold flat, 


Lighting trunk and pro- | and here it can be passed either into the stokehold, or, 


if desired, directly to the ashpits by means of shutters 
in front of the boilers. The air pressure used is 1 in. of 
water and the fans can give 320 tons of air per hour. 
The weight of the boilers is 680tons; this includes pipes, 
spare gear, and all fittings in the boiler-room. The 
two funnels are of 11 ft. internal and 13 ft. 6 in. ex- 
ternal diameter, their tops being about 68 ft. above 
the furnace bars. The space between the outer and 
inner funnel serves to ventilate not only the boiler 
space, but also the crew space, and gives room for the 
four waste-steam pipes. Each boiler space is furnished 
with four feed pumps. These pumps are special ones 


officers’ mess- | of the Belleville type, and have 16}-in. steam cylinders, 


the stroke being 10} in. To remove the ashes from 
the boiler spaces four See’s 6-in. ash-ejectors are 
placed in the stokeholds. The water is supplied by 
two duplex pumps of 5 in. diameter with steam 
cylinders of 8 in. diameter by 8 in. stroke. In 
harbours where the ash-ejectors would be objection- 
able, four ash-hoisting engines are used, the ash- 
buckets running between guides in the boiler-room 
ventilators. 

The propelling engines, which we will illustrate 
in a future issue, are twin and of the _triple- 
expansion type. The diameters of the cylinders 
are 414 in., 654 in., 1054 in. in diameter and the 
stroke 54in. The high-pressure and intermediate 
cylinders are fitted with piston valves, the latter 
having two valves, and the low-pressure cylinder 
is fitted with a double-ported Trick slide valve, with 
relief rings on the back. The slides are worked by 
eccentrics in the ordinary way, the two intermediate 
slides having acommon crosshead. The slide valve of 
each cylinder can be notched upseparately. The starting 
engines, which have an all-round motion, are placed at 
the forward end of the main engines, and have two cylin- 
ders 8 in. in diameter by 6 in. stroke. The turning en- 
gines have the same dimensions as the starting engines; 
they swing on two trunnions, the live steam entering 
on one side and the waste steam leaving on the other. 
These engines turn the main engines once round in 
about 24 minutes. The main-engine cylinders are 
jacketted on the sides, as well as on top and bottom, 
the steam pressure in the jacket being 165 lb. for 
the high-pressure cylinder, 75 lb. for the interme- 
diate, and 15 1b. for the low-pressure cylinder. The 
drainage from the steam jackets is collected by an 
automatic steam trap. 

The front columns and the high-pressure back 
columns form oil reservoirs. The crankshaft is of 
steel, and is built up of three interchangeable pieces. 
The shafts have got an 8-in. hole all through them, 
the outside diameters being 174 in. and 18 in. The 
main condensers are made of cast iron, being cast in 
one with the back standards of the intermediate and 
low-pressure cylinders. Two centrifugal pumps supply 
the condensers with cooling water. These are run by 
vertical compound engines, having cylinders 9} in. and 
14} in. in diameter by 8} in. stroke. Their crankshafts 
are coupled direct to the fan shafts of the cen- 
trifugal pumps. The fans are 3 ft. 6 in. in dia- 
meter, and each pump can deliver 1000 tons per hour. 
The suctions can be arranged to draw from the engine 
and boiler-rooms in case they are flooded. An auxi- 
liary condenser, entirely of brass, is placed in the 
engine-room for the purpose of condensing the steam 
used by the auxiliary engines through the ship ; it is 
fitted with a compound engine working pumps for 
delivering the condensed steam into the feed-tanks 
and circulating the cooling water. The cooling area 


of each of the two main condensers is 9000 square feet, 





that of the auxiliary condenser 1500 square feet. The 
condenser tubes are of solid-drawn brass. The air- 
pumps are worked by levers from the crossheads of 
the high-pressure cylinders, which also work the bilge 
pumps and oil-pumps which draw the waste oil from 
the save-alls, sending it to the oil filters. The pro- 
pellers have three blades each, and are 16 ft. 
in diameter, with 27 ft. pitch. This pitch can 
be varied 2 ft. either way. The blades and 
bosses are made of Delta metal, and the studs of 
phosphor-bronze. Two bilge pumps are fitted in the 
engine-room, and can draw from all the water tanks, 
the holds, and the sea. They deliver the water to the 
bath-rooms, to the deck, and to the tanks for the feed 
pumps, and can act also as fire pumps. The steam 
cylinders are 6 in. in diameter by 6 in. stroke, the 

ump cylinder being 4 in. in diameter. Two 7-in. 
bilge centrifugal pumps of 1 ft. 8 in. in diameter, in- 
tended for use in case of a serious damage to the vessel, 
are placed below the engine-room floor. The shafts, 
about 20 ft. long, are vertical and reach to the upper 
engine gallery, where the engines, which have cylin- 
ders of 5-in. diameter by 6-in. stroke, are placed, so 
that the water-level in the engine-room may be very 
high before the action of the pumps is interfered with. 
Besides these pumps, which may be used as fire pumps, 
two other pumps are provided specially for this pur- 
pose, and have a total capacity of 60 tons per hour. 

In the double bottom the Standart carries 154 tons of 
fresh water, but this not being sufficient for the boilers, 
the ship has been furnished with a distilling apparatus. 
The water is circulated through the condensers by two 
vertical duplex pumps, each of which has two auxiliary 
plungers fitted, of which the one sends salt water to 
the evaporator, and the other one the fresh water 
from the condensers to the fresh-water tanks. The 
steam from the evaporators can also be sent direct to 
the main and auxiliary condensers. The capacity of 
this plant is about 60 tons of fresh water in 24 hours. 

The hydraulic steering gear of Messrs. Brown 
Brothers has been adopted, and consists of their well- 
known telemoter combined with a compound engine, 
having cylinders 9 in. and 154 in. in diameter by 12 in. 
stroke, working the hydraulic pumps, with an accumu- 
lator, the working pressure being 50 atmospheres. 

The contract for the Standart stipulated that she 
should be able to maintain an average speed of 20 
knots for 12 consecutive hours, the mean draught of the 
ship being 20 ft. On actual trial her speed, on a 12- 
hours’ run, was 21.5 knots on an average, and during 
this time her performance over a measured distance 
of 27.5 nautical miles showed a speed of 21.75 knots, 
the runs being made both ways in order to eliminate 
the influence of currents and tides. The dynamos and 
other auxiliary machinery were running all the time ; 
the main engines averaged 12,000 indicated horse-power 
throughout the trial. 








INDUSTRIAL NOTES. 

Tue Labour Department of the Board of Trade have 
promptly given the figures with respect to the labour 
disputes of 1897, subject to some revision at a later 
date. But as they are sufficiently exact for compara- 
tive purposes, it may be interesting to tabulate and 
compare the figures with those of the five previous 
years. The following Table gives the number of work- 
people affected by labour disputes from 1892 to 1897 
inclusive, together with the ascertained causes of such 
disputes, yearly : 





Numbers of Workpeople Affected in Each Year. 














Causes of | 
Labour Dis-|— —— ———— 
putes. 1892, | 1893. | 1894. | 1895. | 1896. | 1897. 
Wages —_..| 207,034 567,480 | 234,903 | 143,198 115,817 96,000 
Hours of | | 
labour ..| 2,756 1,191 6,105 2,858 3,658 | 57,(00 
Othercauses 147,009 67,735 , 83,287 | 117,702 | 79,212 80,000 
Totals. .| 356,799 263,758 | 198,687 233,000 





636,384 , 324,245 


The net gain in wages in 1897 was slightly greater 
than in 1896, being 28,750/., as compared wit 
26,592/. in the latter year. The proportion of persons 
who gained the advance in wages was also consider- 
ably higher in 1897 than in 1896. For example, nearly 
94 per cent. of those whose wages were affected ob- 
tained a net increase, as compared with 63 oy cent, 
in 1896; and in 1895 the proportion was only 18 per 
cent., indicating an increasing activity in trade since 
1895. The Table on the next page enables a compar!- 
son to be made as regards the number and magnitude 
of disputes, and results during the last six years. 

Of the disputes commencing in 1897 there were 23 
unsettled at the close of the year, involving 54,: 
workpeople. The most important dispute unsettled 
was that in the engineering trades, but the 54,500 
do not fully account for all the persons affected by 
that dispute. Of the 936 disputes begun and ended 
in 1897, disputes affecting 30.5 per cent. of the aggre- 
gate number involved, were settled in favour of the 
workpeople ; 29 per cent. in favour of employers, and 
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39.7 per cent. were i: And last year 
was one of almost universal activity in all industries. 


Percentages of Work- 
people affected, how Dis- 
putes were Settled, and 
General Results. 


Number of Disputes, of 
Workers Involved, and Aggre- 
gate Number of Days Lost. 











Years. | Total 
| ota 
Total eutes Number of In In C 
Number; Working Favour Favour a 
. Involved ie " promise 
of Dis- in the Days Lost of of Em- Effected 
putes. p; sputes by such | Workers ployers. 
" * Disputes. | 
1892 700 356,799 | 17,381,936 | 27.5 19.9 51.4 
1893 783 | 636,386 | 31,205,062 | 62.9 19:1 21.7 
1894 1061 324,245 | 9,322,096 | 22.1 42.1 34,2 
1895 876 | 263,758 5,542,652 24.1 27.9 47.1 
1896 1021 198,6:7 3,748,525 39.5 33.4 26.9 
1897 965 | 233,090 | 10,4C0,000 | 30.5 29.0 39.7 


The following Table gives the total number of work- 
people affected by changes in the hours of labour in 
1897, by groups of trades, together with the net 
aggregate reduction in time worked per week : 





Total Number of Work- 
people whose Hours of 


























Labour were Reduced —— 
or Increased at End of  guotion of 
Groups of Trades. Year, and in Former Time in 
Years. Hours per 
, Week, 
An Increase.' A Decrease. 
The building trades os 80 14,000 15,000 
Mining and quarrying .. 59 | 27 92 
Metal, engineering, and | 
shipbuilding ; ad 70 =| 82,000 221,000 
Textile industries .. mF or 303 1,000 
Printing trades... “? 150 8,05) 16,000 
Wood-working trades... * 3,350 11,0 0 
Miscellaneous industries .. “s | 5,000 25,0 0 
Public authorities .. hy 100) | 2, 00 11,000 
Totals and averages, 1897 * 409 61,727 300,092 
- a : 1836 76,616 | 34,655 78,533 
: wn EO] RSF 21,448 44,105 
- . a 1894 128 | 77,030 311,545 





| 
j 


” ” ” 1893 1,530 33,119 63,937 
* The figures for 1897 do not include those who obtained ‘the 
eight hours, or 48 hours per week, and did not subsequently re- 
vert to the longer hours. 


The actual number of workpeople whose working 
hours were reduced in 1897 exceeded those of any 
year in the series, except 1894, when the Government 
gave the 48 hours in Government establishments. The 
net result has been a decrease of over 300,000 working 
hours per week, 





The January report of the Boilermakers and Iron 
Ship Builders reviews very briefly the labour events 
of last year, in so far as they had affected the mem- 
bers of the society, and in p so especially refers 
to the engineers’ dispute. It says: ‘‘ We never re- 
member a year so fraught with danger to our society 
as the past year has been, and we think there is much 
cause for congratulation that we find ourselves in as 
good a position as we are.” It continues: ‘‘ The dis- 
pute is still unsettled. and the future is full of un- 
certainty and forebodings of trouble. Our advice to 
you all is to keep steadily to the straight and safe 
path of conciliation. There is no reason why labour 
and capital shall be continually at war. They are 
evil advisers, either workmen or employers, who re- 
commend that peace should be sought by means of 
war.” Few executives could rightfully speak thus, 
but Mr. R. Knight, J.P., has a right thus to speak. 
He goes on to say that ‘‘Continuity of employment 
is what workmen need ; strikes and lask-ouhs are the 
most fruitful means of irregularity of employment.” 
He further speaks of the disasters of industrial war, 
which prevents the investors of to-day being able to 
count upon a steady remuneration for their capital. 
There is plenty of work on hand, the report states, 
and yet there are thousands of families almost starving 
—the very thought of the position is enough to make 
one angry. The total number of men on the funds 
was 9165, of whom 7481 were unemployed, 1244 on 
sick benefit, and 440 on superannuation allowance. 
The total expenditure for the past month was 17,269/., 
most of which could have been saved. Some of the 
London members still complain of the action of the 
executive, and the branches have voted upon it ; but 
only 65 of such branches voted out of 263, so that 
even if there had been a justifiable doubt about the 
action of the executive, the votes would not have 
affected it, but the requisite one-half did not vote. 
The report gives a summary of the case known as 
Allen v. Flood, which the society took to the House of 
Lords, when they won the appeal. The cost was nearly 
3000/., the case having been argued no fewer than four 
times. The matter and tone of this month’s report is 


well worthy of the reputation of a body whose record 
is so clean a one in trade unionism. 





Last week dragged along towards the end of the 
engineers’ strike without any definite arrangement as 
to the resumption of work, hesitation continually dog- 
gingtheway. The hesitation on the part of the men, 
and the firmness on the part of the employers, have 
brought about results still more unfavourable to the 
former. More firms have given lock-out notices, and 
some have dismissed the 25 per cent. without the 
remaining 75 per cent. leaving work—an acknowledg- 
ment of weakness which is in strange contrast with 
the delay of the men to accept the inevitable. If they 
needed any stronger evidence of the victory of the 
employers, it is to be found in the application of the 
Thames Iron Works and Shipbuilding Company 
to be admitted into the Employers’ Federation, 
an application which was refused until the com- 
pany reverted to the hours for which the employers 
have contended. Yet this was the one large London 
firm which the men relied upon, and played off against 
the Employers’ Federation. Moreover, other large 
concerns, besides the Fairfield Shipbuilding Company, 
have given notices—in districts of Yorkshire and else- 
where—in addition to the extension of the lock-out in 
places where the notices expired months ago. The men 
in several of the great centres of industry are getting 
out of hand. They still shout for a continuance of the 
fight, while their places are being filled. There are 
also murmurs of complaint on the part of some of the 
leaders, so-called, as to the conduct of the contest. 
And no wonder, for the vacillation has been most sur- 
prising. In the proper sense of the term there has 
been no policy ; matters have drifted, and have been 
allowed to drift. The leaders prophesied so easy and 
cheap a victory that they seem dumbfounded at the 
result. But this only shows that they had not calcu- 
lated the forces or realised the gravity of the situa- 
tion. ‘We are winning hands down,” the leaders 
said ; aud added, ‘‘ We only regret that we have not 
a stronger foe.” How queerly all this reads now! 
But there is a real necessity for keeping those facts in 
mind, or some new disaster will arise by similar lan- 
guage and similar conduct to the cause of labour. 
Prudence, foresight, and moderation are as needful as 
pluck and courage. 





The further negotiations between the officials of the 
Engineers and the secretaries of the Employers’ 
Federation ended with a general agreement as to 
terms, but the final terms had again to be submitted 
to the various bodies of engineers and the allied 
trades. It appears that there is no help for it, but 
the method is a clumsy one, and will not advance the 
principle of conciliation. If every point is to be sub- 
mitted to the bodies there will be no end of difficulties. 
The men’s representatives ought to be armed with 
authority and full power to treat and to conclude an 
agreement. The time lost and money wasted in these 
negotiations have been enormous. The leaders are 
able to shirk responsibility, and throw all the blame 
upon the men, who are naturally more or less excited 
by being parties to the fight. It is significant that the 
Employers’ Federation has been growing in strength 
as the dispute has progressed. ‘Ihe total number of 
firms who have posted notices has reached 700. Up- 
wards of 100 firms have joined since the failure of 
the Conference. As late as at the close of last week 
many firms posted notices for the first time, several 
being Lancashire firms. Owing to the further nego- 
tiations the employers decided to postpone opening 
the shops on Monday last, as appears to have been 
contemplated. With the growing weakness of the 
men’s position, that of the employers gains in strength 
and in solidity—doubtless because the question of in- 
ternal management is of far higher importance than 
mere questions of wages, or hours of labour. Reports 
come continually to hand showing that contracts have 

one to foreign firms which might have been placed 
with English firms, had not the disastrous dispute 
been initiated in July last. The great increase 
of non-union workers has been having a disastrous 
effect upon union men as regards continuing the con- 
test. To such an extent has this been the case that 
several batches of men have tried to effect a settle- 
ment with individual employers. This is curious— 
for while the men want collective bargaining for 
themselves, they prefer to deal with employers in- 
dividually. But the principle is the same in all cases : 
therefore the men must not blame employers if they 
prefer to work by and through the Federation, instead 
of by themselves as individual firms, in such disputes. 





The condition of the engineering trades throughout 
Lancashire becomes more and more affected by the 
engineering dispute, by the extension of lock-out 
notices, and by its indirect and incidental effects upon 
the whole group of trades belonging to or allied with 
the engineers. All accounts point to the fact that 
there is plenty uf work on hand, and plenty more 
which is being held back until the dispute is settled. 





Where the lock-out is not in force the firms are busy, 





and where it is in force the number of men engaged is 
increasing. The last returns to the Sabene Eepaet> 
ment of the Board of Trade show that, in various 
industries in the Manchester and Salford district, 
excluding the engineering and metal trades, in branches 
of unions with 12,820 members, only 397, or 3.1 per 
cent., were unemployed, which is only 96 more than 
given in the previous returns. But when we come to 
the engineering branches employment continues to be 
very unsatisfactory. With smiths and strikers it is 
reported to be moderate, with boilermakers, .brass- 
founders, and sheet-metal makers, bad; with the 
ironfounders it is bad in some districts, good in others. 
In the Oldham district the lock-out is severely felt, 
no fewer than 2300 engineers and others being idle. 
But some cognate branches are not so badly off such 
as brassfounders, boilermakers, tinplate workers, and 
gas-meter makers, but the ironfounders were slack. 
In the Bolton district most of the engineers were 
idle through the lock-out, and other industries had 
declined in consequence. In the Wigan district 
things were in a similar condition, including the steel 
and iron trades at the rolling mills, &c. In the 
Blackburn and Burnley districts employment was 
tolerably brisk in the machine-shops in the Accrington 
district, duli elsewhere, except at Colne and ‘l'od- 
morden, where it is described as moderate. The exten- 
sion of lock-out notices and the general uncertainty of 
the situation have had the effect of rendering dealings 
in crude and finished material, both iron and steel, in- 
active, though there seems to be a hopeful tone in anti- 
cipation of the engineers’ dispute coming to an end, in 
spite of protests by the men in some of the districts. 
hat the feeling is growing in favour of the resump- 
tion of work is shown by the fact that the engineers 
have, as mentioned above, tried to negotiate direct 
with the employers in some of the Lancashire centres, 
including Manchester and Salford, but the employers 
declined to negotiate except through the Federation. 





In the Wolverhampton district the anticipations of 
an early settlement of the engineering dispute seem 
to have given some slight fillip to business, combined 
with the fact that there was no change in the list 
prices of either marked or unmarked bars. Makers 
are more open to accept new orders, and consumers 
appear to be anxious to place orders without delay. 
Makers of bars and plates are well situated for orders, 
and new business is being pressed in view of a pos- 
sible early resumption of work. The current prices 
are firm generally, at maximum rates, and for forward 
delivery an advance is asked in some cases. Merchant 
bars sell in good lots ; better offers are made for sheets 
and hoops, and sectional iron is in good request. Gas 
strip is in better demand, and so also are black sheets, 
for galvanising and working a These com- 
mand rather higher prices. e steel trade is very 
active, but keen competition keeps down prices. Pig 
iron is in such active request that the whole output of 
the furnaces seems to have been contracted for to the 
end of the current quarter. So active generally have 
been the iron and steel trades in this district that the 
mills and forges made full time up to the Christmas 
holidays, and then the break was only for a short time. 
Work has continued good with the engineers, moulders, 
boilermakers, bridge and girder makers, and tank 
makers, and some improvement has been felt in the 
cycle trade. 





In the Birmingham district business has been toler- 
ably brisk in the iron trades, especially in the marked 
bars department; unmarked bars also have been in 
fair inquiry. Pig iron is in very active demand, the 
whole output being bespoke. At the date of the last 
reports to the Labour Department, out of 10 branches 
of the engineers two report employment to be good, 
and eight as moderate only. Pattern-makers were 
fairly well employed; smiths, strikers, and general 
tool-makers were well employed. Ironfounders and 
hand-file cutters report employment as moderate, bed- 
stead makers as bad. The iron-plate trade is fairly 
good in Birmingham and in the Dudley district. In 
the brass and copper industries trade continues good, 
many firms working overtime. The cycle trade was 
improving in all the districts. The engineers’ dispute 
has, so far, not touched these districts, exceptindirectly; 
but it was feared that it would extend to them if the 
men did not quickly realise the position, and submit 
tothe terms formulated at the Conferences. But it is 
now hoped that a lock-out will be altogether averted. 
There are no serious labour disputes in Birmingham or 
the adjacent districts, nor are there any looming in 
the near future so far as indications show. 


The Midland Railway Company last week conceded 
an advance of 2s. per week to the passenger guards and 
ticket collectors throughout the whole system. Goods 
warehousemen are paid extra for overtime. The Lan- 
cashire, Yorkshire, and Cheshire Lines Committee 
have met their men, and the latter are hopeful of con- 
cessions advantageous to the several grades. The 
Railway Review states that there is every sign that 





the companies most nearly concerned will advance 
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towards the National Programme, and make laudable 
efforts to live up to the standard pointed to by Sir 
Courtenay Boyle. The Amalgamated Society seem 
to be cooling down in the methods which were so rife 
a short time ago; they are returning to the old lines, 
and therefore their prospects are becoming brighter. 
The companies insist upon dealing with their own men 
in all cases, but the men are dealt with, not individu- 
ally but collectively, through elected representatives of 
the several grades. 





The activity in the Devonport Dockyard is such 
that, it is said, some 2000 men are working over- 
time, some to the extent of half a day daily. There 
is a good deal of discontent over this, many think- 
ing that extra men ought to be put on, for the 
overtime worked is equal, they say, to 600 extra 
men. It is stated that the matter will be brought 
before Parliament as soon as the House meets. 
This was done in 1886, and a stop was put to the 
excessive overtime at Enfield and Woolwich in the 
latter part of 1885 and the early part of 1886 respec- 
tively. Then, however, trade was bad, whereas now, 
by putting on extra men, the Government would be 
indirectly helping the workmen to fight the employers. 





Mr. George Livesey, at the dinner of the London 
Chamber of Commerce, spoke favourably and hopefully 
of the profit-sharing schemes, one of which is in opera- 
tion in connection with the South Metropolitan Gas 
Company. He stated that trade-union leaders were 
unfavourable to it, but this ought to be so far modified 
as to say that the newer leaders are. The older ones 
favoured it, worked for it, were among the first to 
advocate it. A fair system of profit-sharing is profit- 
able to employers and to workmen alike. 


The Operative Plumbers of the United Kindom have 
been endeavouring to arrange a scheme of appren- 
ticeship which shall be acceptable to employers. 
It is not proposed to interfere with the helpers, or 
mates, now in existence, nor to teach apprentices to 
take their place. The proposal is to bind such appren- 
tices either to the employer, or to men in the shop; 
if the latter, with sureties so as to insure continuous 
work, and complete tuition in the trade. The object 
is not monopoly but to insure good crattsmen, and in 
this respect the scheme may have its advantages. 


Although the Miners’ National Federation depre- 
cated any general wages movement at their recent 
conference at Bristol, there appear to be signs of 
unrest in various districts. Some 900 men at the 
Glassbroughton Colliery, West Yorkshire, struck last 
week for an advance upon getting certain kinds of 
coal. As the men brought out their tools, it is feared 
that the struggle will be a prolonged one, some think- 
ing that it may last until Whitsuntide. Three pits 
are thus stopped—two at Hough Moor, and the 
Warren House pit. The strike at Freystone, in the 
same district, continues without signs of settlement. 

The Scotch miners seem to be disinclined to allow 
the season to advance without an attempt to advance 
their wages. Further steps are contemplated, first of 
all, to bring about an arrangement by negotiation, and 
if that fails, to resort to other measures. But the 
unsettled condition of the engineering trades and 
allied industries in Scotland is not favourable to any 
forward movement at the present time. It was this 
fact that influenced the Miners’ Conference. 





The strike of cotton operatives in America against 
a reduction in wages continues, and is extending to all 
the mills. This action shows that competition is so 
keen that with all their advantages in respect of supply 
of cotton, the American manufacturers are closely 
pushed by British competitors. While the Lancashire 
men were able to resist a reduction, it is doubtful if 
the American workers can. 





CENTRAL ARGENTINE Rat.way.—The Central Argen- 
tine Railway Company has just opened an extension to 
Melinene. The extent of the Central Argentine system 
is increased, accordingly, to 845 miles. 





Lreps AND Braprorp Lieut Raitway.—A Conference 
took place on Friday at the Leeds town hall with refer- 
ence to the proposed light railway between Leeds and 
Bradford. It was presided over by the Lord Mayor of 
Leeds (Mr. Alderman Tetley) aid was attended by re- 
sresentatives of the Leeds City Council, the Bradford 
Town Council, and the local authorities of Pudsey, 
Farsley, and Calverley. The proceedings did not result 
in the adoption of any resolution. 





Sea Derences AT ScarporoucuH.—Colonel Smith, re- 
presenting the Local Government Board, has held an 
inquiry at Scarborough with reference to an application 
by the town council for authority to borrow money for 
the erection of sea defences. The proposal is to protect 
the southern portion of the sea wall in the North Bay by 


adding an apron similar to one erected on the northern 
ortion two or three years since. In the course of the 
inquiry the town clerk mentioned that the borough debt 
under the Public Health Act was 166,000/, 





IRRIGATION IN INDIA. 
THE outlay made on revenue account for irrigation 
by the Anglo-Indian Government dnring the ten years 
ending with 1896-7 was as follows: 1886-7, 2,310,654/.; 


1887-8, 2,461,646/.; 1888-9, 2,622,264/.; 1889-90, 
2,652,707/. ; 1890-1, 2,742,128/. ; 1891-2, 2,945,019. ; 
1892-3, 2,940,479/. ; 1893-4, 2,862,567/. ; 1894-5, 


2,952,780/. ; and 1895-6, 2,976,311/. The expenditure 
upon revenue account included the following amounts 
for minor works fairly chargeable to capital: 1886-7, 
691,290/.; 1887-8, 766,497/. ; 1888-9, 860,571/. ; 1889-90, 
864,466/. ; 1890-1, 902,276/.; 1891-2, 1,073,896/. ; 
1892-3, 1,008, 142/. ; 1893-4, 908,052/. ; 1894-5, 958, 906/. ; 
and 1895-6, 966,601/. The expenditure upon re- 
venue account might accordingly be fairly reduced 


to the following sums: 1886-7, 1,619,364/. ; 
1887-8, 1,695,149/. ; 1888-9, 1,762,393/.; 1889-90, 
1,788,235/. ; 1890-1, 1,839,8527. ; 1891-2, 1,871,123/. ; 
1892-3, 1,932,337/. ; 1893-4, 1,854,515/.; 1894-5, 


1,993,874/.; and 1895-6, 2,009,910/. The irrigation 
revenue collected by the Anglo-Indian Government 
during the 10 years ending with 1895-6 was: 1886-7, 
1,656,705/.; 1887-8, 1,714,274/.; 1888-9, 1,900,718/.; 
1889-90, 1,991,078/. ; 1890-1, 2,172,578/. ; 1891-2, 
2,272,040/. ; 1892-3, 2,418,902/.; 1893-4, 2,246,409/. ; 
1894-5, 2,338,815/.; and 1895-6, 2,299,953/. Upon 
this basis, the irrigation revenue attained an aggre- 
gate for the 10 years under review of 21,061,472/., 
while the outlay for working expenses and interest 
on capital during the same period was 18,366,752/., 
showing a surplus of 2,694,720/. It may be objected 
to this line of argument that if the expenditure out of 
revenue for minor works had been charged to capital, 
the annual burden of interest would have been appre- 
ciably increased, and no doubt this would have been 
the case; still, the substantial fact appears to be 
established that if everything which might have 
been charged to capital had been fairly debited 
to it, the irrigation works undertaken by the 
Anglo-Indian Government would be found to 
have been perfectly self-supporting. The area 
under irrigation in 1895-6, excluding Bengal, was as 
follows: By canals, 10,533,854 acres; by tanks, 
5,097,997 acres ; by wells, 9,925,101 acres ; by other 
means, 1,180,131 acres. The total area irrigated was, 
accordingly, 26,737,083 acres. The area devoted to 
crops was: Wheat, 6,280,869 acres ; other cereals and 
pulse, 16,440,145 acres; miscellaneous food crops, 
1,820,767 acres; other crops, 4,309,398 acres. The 
difference between the area irrigated and the areas de- 
voted to crops is due to the inclusion twice of the area 
irrigated at both harvests. 

The figures which we have given show that irrigation 
is practically self-supporting in India, and even if a few 
millions more have to be borrowed to complete the 
Anglo-Indian irrigation system, they can be raised with 
ease. The Anglo-Indian Government has pursued a 
policy of praiseworthy moderation in the rents which it 
has drawn from the cultivators of the public lands under 
its control. In stipulating only for moderate rents, 
the Anglo-Indian authorities had a twofold object in 
view : first, they desired to nake themselves popular 
with the people of India; and, secondly, they wished 
to render Indian production as cheap and easy as pos- 
sible. This is, no doubt, all very well so far as it 
goes, but it is notenough. In a naturally dry country, 
such as India undoubtedly is, you must assist Nature 
by irrigation ; if you do not do so, Nature, through 
her caprices, will land you every now and then in 
serious trouble. Still, there can be no doubt that 
what has been already achieved in the matter of irri- 
— in India has been of the greatest benefit to that 
dependency. If it has not altogether prevented 
periodical famines, it has greatly mitigated their 
horrors; and in favourable years India has now be- 
come a grain-exporting country. The diffusion of a 
large measure of ease and comfort among the natives 
has also increased the popularity and strengthened the 
authority of the British in India. With a further 
sustained and intelligent development of irrigation 
works, still further progress will be made in the right 
direction. The welfare of the growing population of 
India will be promoted in every way, and the danger 
of their being exposed to the horrors of famine will be 
reduced to a minimum. 





we 


LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Danmark, built to the order of Em. Q. Svilgers 
Salvage Company, of Copenhagen, was recently success- 
fully launched at the ne of the Elsinore Iron Shipbuild- 
ing and Engineering Company, Elsinore, Denmark. This 
steamer is built of steel, and her dimensions are 154 ft. by 
25 ft. 105 in. by 13 ft. 3in. depth of hold. The engines 
are of the triple-expansion type, with surface condenser, 
indicating 800 horse-power. 





On Monday the Fairfield Shipbuilding Company, 
Govan, launched H.M. first-class cruiser Argonaut, 
which is one of four at present under construction for 
the British Government. The Argonaut’s dimensions 
are: Length over all, 462 ft. 6 in. ; length between per- 
pendiculars, 435 ft. ; breadth, extreme, 69 ft. ; displace- 





ment, 11,000 tons. The hull is built generally of Siemens- 
Martin steel. Under and above the protective deck, for 
the length of the boiler space, compartments are formed 
by longitudinal bulkheads for stowage of coal, and these 
compartments, with cross-bunkers, form a complete coal 
protection to the boilers. The coal capacity at normal 
draught is 1000 tons, but provision has been made for 
carrying about twice that quantity should occasion re- 
quire. The Argonaut will rigged with two masts, 
each fitted with a platform for working electric search- 
lights, and all the usual signalling appliances. She will 
be fitted with four funnels, and her appearance will 
resemble precisely that of the Diadem, which is now 
undergoing her steam trials. The Argonaut’s engines 
will develop 18,000 horse-power, giving a speed under 
natural draught of 20} knots. er armament will be 
two 6-in. guns in casemates, four 6-in. guns in shields, 
four 12-pounders, three 3-pounders, eight Maxim machine 
guns, and two 18-in, submerged eds tubes. 





H.M.S. Locust, torpedo - boat destroyer, built by 
Messrs. Laird Brothers, Birkenhead, went out on the 
21st inst. for her official full-power coal-consumption 
trial at 30 knots, with very satisfactory results. The 
speed realised on six runs on the measured mile at Skel- 
morlie was 30.26 knots, as follows: 


Time. 

Min. Sec. Speed. 
First mile is oes 2 03 29.90 
Second mile ‘ 2 8 30.00 
Third ,, os a 1 58+ 30.30 
Fourth ,, ee oe 30.35 
Fifth ,, es ae 30.66 
Rit gs 2 OF 29.80 


And for three hours’ continuous steaming, 30.15 knots. 
Her sister ship, the Seal, completed her series of trials on 
the 24th inst., in the presence of the Admiralty repre- 
sentatives. Her official full-speed trial was commenced 
shortly after 10 a.m., and a speed of 30.79 knots was 
obtained as a mean of the six runs on the measured mile. 
The individual results were as follow : 


Time. 

Steam. ein (Gan: Speed. 

First mile 210 2 & 30.09 

Second mile 225 1 53 31.86 

Third ,, 217 1 582 30.46 

Fourth ,, 207 1 553 31.25 

Fifth ,, S ik 204 2h 29.71 

Sixth ,, +s as 203 1 58% 30.46 
The mean speed for the first four miles was 31.03 
knots, equivalent to 36} miles per hour. The speed for the 


three hours’ continuous steaming was 30.15 knots. After 
the completion of this trial the usual steering trials at full 
speed ahead and astern were carried out satisfactorily and 
successfully, and the stopping, starting, and reversing of 
the engines demonstrated their efficiency. On both these 
vessels the Admiralty were represented ae Messrs. Welch, 
Emdin, and Wisnom, Devonport Dockyard, and the Re- 
serve by Messrs. Gregory and Barry. Mr. R. Ratsey 
Bevis, Junr., conducted the trials for the contractors, 
Messrs. Laird Brothers, who were also represented by 
Messrs. J. W. P. and R. M. Laird. 





There was launched from the yard of Messrs. R. Wil- 
liamson and Son, Workington, on the 25th inst., a steel 
barge built especially to carry grain for Liverpool owners. 
On leaving the ways she was named the Thistle. She is 
of the following dimensions : 100 ft. by 23 ft. by 10 ft. 6in. 
moulded depth. 





GeERMAN STEAM NaviGaTion.—The Hamburg- American 
Line is about to commence a monthly steam service to 
Yokohama and Kiogo, the first steamer leaving Ham- 
burg, January 25. The steamers will touch at Penang, 
Singapore, Hong Kong, Shanghai, Yokohama, Kiogo, 
and other points. The steamers placed on the line for 
the present are about 800 tons burthen. The German- 
Australian Steamship Company has announced a divi- 
dend of 8 per cent. per annum for 1897 ; the correspond- 
ing distribution for 1896 was at the rate of 5 per cent. 
per annum. 





PROFESSORSHIP OF NAVAL ARCHITECTURE IN JAPAN.— 
As showing the importance which the Japanese are 
attaching to the development of shipbuilding in their 
own country, it is interesting to note, that on the recom- 
mendation of Dr. Henr yer, of Glasgow, formerly 
Principal of the isapecial Colhegs of Engineering, Tokio, 
Mr. Percy A. Hillhouse, B.Sc., has been appointed to 
the professorship of naval architecture in the Imperial 
University, Tokio. Fora good many yearsa class on the 
subject has been conducted by one of Dr. Dyer’s Japanese 
students, and very good work has been done, but in order 
to obtain the latest results of shipbuilding experience it 
was thought desirable to appoint a professur who had 
been trained in one of our large shipbuilding centres, and 
naturally those who were intrusted with the matter turned 
their attention to the Clyde, and the choice fell on Mr. 
Hillhouse. He was a distinguished student of naval 
architecture under the late Professor Jenkins, of Glasgow 
University, and he is a graduate of that university. He 
received his practical training in the Lage aro | esta- 
blishments of Messrs. A. and J. Inglis, Pointhouse, 
Glasgow, and of the Clydebank Company. He has, 
therefore, had experience in the different departments of 
shipbuilding, and this, combined with his thorough 
theoretical training, fits him for the position to which he 
has been a pulntek It may interest some of our readers 
to know that the new professor is a son of Mr. Archibald 
Hillhouse of the Caledonian Railway, who is so well 
known to a large circle of friends and acquaintances. 
Mr. Hillhouse sails for Japan about the middle of Feb- 
ruary to take up his new duties, 
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INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Inaugural Address.—By Mr. J. W. Sway, F.R.S., 
President. 


(Concluded from page 88.) 


Gold Extraction. — Before the introduction of the 
cyanide process for the treatment of gold ore, various 
electrolytic methods, chiefly based upon the solvent action 
of electrolytic chlorine, had been proposed and worked ; 
but the purely chemical cyanide process has largely, if 
not wholly, superseded these electrolytic methods for the 
yrimary treatment of gold ore. Messrs. Siemens and 
Halsko, however, have patented and successfully intro- 
duced a method for treating the cyanide liquors from the 
tailings, or waste sludges, produced in cyanide gold ex- 
traction, and containing a very small amount of gold. 
Anextremely dilute solution of cyanide is employed to 
dissolve the gold. This is afterwards subjected to electro- 
lysis, with iron anodes and thin lead cathodes, with a 
current-density of one or two-tenths of an ampere per 
square foot. This results in an almost complete recovery 
of the gold in an adherent form upon the lead cathode. 
When the required amount of gold has been deposited, 
the cathodes are removed, and the gold separated by 
cupellation. This process appears to be exactly suited to 
the clean quartzite ore of the Transvaal. Over 1,000,000 
tons a year of tailings, such as were formerly discarded as 
useless, are now profitably treated by this process. 

Zinc Extraction.—The extraction of zine from its ores 
by electrolysis is a problem on the solution of which much 
ingenuity and a considerable amount of money have been 
expended. It is a tempting problem, inasmuch as the 
method in common use of reducing the native sulphide or 
the carbonate of zinc to the state of oxide by calcination, 
mixing this with non-bituminous coal, and distilling in 
clay retorts at an extremely high temperature, is abso- 
lutely barbaric in its primitiveness and its wastefulness. 
The quantity of coal consumed in the smelting of zinc is 
more than five times the weight of the metal produced. 
The cost for smelting involved in the production of a 
single ton of zine, including coal, labour, pottery, and 
stores, is generally not less than 80s. ; and, as about 16 
per cent. of the metal contained in the ore is unextracted, 
the loss of this at the present value of zinc ore makes an 
addition of 56s. to the cost of production, and a total of 
about 7/. 16s. for smelting 1 ton of zinc. These figures 
are, of course, variable with the market value of zinc ore, 
also with the locality of the smelting works, and are based 
on the present value of zinc ore and the present cost of 
material and labour in Kngland. Here would seem to be 
a great opportunity for the introduction of an improved 
method, and it is well worth considering again and again, 
notwithstanding past failures—and they have been many 
—whether this is not a case in which amelioration may be 
obtained by electrolytic methods. 

A step has been recently taken towards this object by 
means of a process (the invention of Dr. Hoepfner) at 
present being worked by Messrs. Brunner and Mond. In 
this process zine chloride is electrolysed ; the products 
are chlorine and zine. Such zinc is purer than ordinary 
commercial zinc, and will no doubt be welcomed by the 
users of zinc in primary batteries. A specimen ingot is 
lying on the table. 

For the electrolytic treatment of that hitherto intract- 
able class of ore such as the Broken Hill Mine produces 
—the mixed sulphides of lead and zinc—two processes 
deserve mention : one, the Ashcroft process, because very 
extensive preparations have been made for carrying it 
out on a large scale; and the other, that of Cowper- 
Coles. This process is in actual operation on a small 
scale, and we have here some of the results. An interest- 
ing feature of these deposits (there is an example on the 
table) is that they have been made on aluminium cathodes 
and stripped off, the film of oxide preventing adhesion. 

These bold attempts in new directions deserve success. 
_ Aluminium Extraction.—One of the largest, the most 
important, and in many respects the most interesting, of 
the electro-chemical industries is that of the production 
of aluminium. In 1855 the price of aluminium was not 
far from the price of silver, when silver was twice its 
present value; now, bulk for bulk, it is the price of 
copper. It is no longer bought by the ounce, but by the 
sound or ton. The full measure of change has been 
brought about by the employment of electrolytic extrac- 
tion. The purely chemical method had been highly 
elaborated before the electrolytic process was brought 
into competition with it, but the lowest price of the 
chemical product was three or four times the present 
price of the metal. It is an instance of an electrolytic 
method displacing a thoroughly elaborated and estab- 
lished chemical method, and of the enormous increase in 
demand that has followed a reduction of price. The 
production at the present time is, I estimate, not less 
than 2000 tons a year. At least 10,000 horse-power is 
absorbed in this industry alone, and power to double 
that amount is about to be applied to it. There is every 
probability that new uses will be found for the metal, 
and that the manufacture will become a much larger one 
than it is at present. Professor Richards, well known as 
the author of the most complete work on aluminium, 
says, in a letter I recently received from him: ‘‘The end 
of the century sees another metal added to the list of 
common metals ; a metal whose ore is as plentiful as that 
of iron, whose cost of production is steadily decreasing, 
and whose uses are just as steadily increasing. It is 
bound to stand next to iron in its production and in its 
usefulness to mankind.” 

_ Although English enterprise was prompt to adopt and 
improve the original chemical process, the production of 
aluminium had wholly departed from us until the British 
Juminium Company re-commenced the manufacture in 








the electrolytic form across the border, attracted there 
by the advantage of cheap water power. 

(Mr. Swan here called attention to a carbon anode and 
a number of most interesting aluminium products illus- 
trating the manufacture, kindly supplied for the occa- 
sion by the British Aluminium Company, through the 
managing director, Mr. Ristori, to whom he tendered his 
thanks. ) 

The process by which aluminium is extracted in 
America, on the Continent, and in Scotland to-day, is 
in principle exactly similar to that by which Davy ex- 
tracted potassium from potash 92 yearsago. The electro- 
lyte is kept in a state of fusion by the electrically-gene- 
rated heat. There are nominally two processes in use, 
but the difference is extremely small—chiefly a slight 
difference in the composition of the electrolyte. That 
known as Hall’s process has, as its distinctive feature, a 
electrolytic bath composed of potassium fluoride in which 
alumina prepared from bauxite is continuously dissolved ; 
while in Heroult’s process the solvent of the alumina 
consists of eryolite, the double fluoride of aluminium and 
sodium. The electrolytic furnace consists of a carbon- 
lined iron box connected with the negative pole of a 
dynamo; this contains the electrolytic bath. Massive 
blocks of carbon are connected with the other terminal of 
the dynamo, and form the positive pole. These are im- 
mersed in the bath of fused material, and nearly reach 
the bottom. 

The carbon used in the manufacture of the anodes and 
for lining the furnace is required to be of great purity and 
hardness. The current-density pratic on is very large— 
about 700 amperes per square foot of cathode surface, 
about 8000 amperes per cell. A difference of potential 
of 5 volts is maintained between the electrodes. In practice 
14 electrical horse-power hours are expended in the pro- 
duction of 1 lb. of aluminium. If a mean pressure of 
5 volts is assumed, the theoretical yield should be nearly 
one-third of a pound more; there is, therefore, some 
secondary and wasteful action, as well as true electrolytic 
action, going on, and room for further economy. 

Sodium Extraction.—The experiment by hil Davy 
set free the few minute globules of metallic potassium in 
the little pool of fused potash has to-day its fruition in 
the electrolytic process of Castner for the extraction of 
sodium. In the Castner sodium process an electrolyte of 
fused caustic soda is employed, with an anode of iron and 
a cathode of copper. The sodium is reduced at a com- 
paratively low temperature, and while in a fused state is 
run off into moulds. By this process there is produced in 
one works 260 tons of sodium a year. 

Sodium is also extracted electrolytically in Germany, 
and, I believe, in America also. The electrolytic process 
of sodium extraction is so much more economical than the 
chemical process as to havealmost completely displaced it. 

Electrolytic Alkali Production.—I now come to perhaps 
the most important of all the applications of electro- 
chemistry at present engaging the attention of chemical 
and electrical engineers, namely, its application to the 
alkali manufacture. 

The manufacture of alkali has undergone a revolu- 
tionary change during the last 25 years; the Le Blanc 
process, which produces carbonate of soda and hydro- 
chloric acid, having been largely superseded by the 
ammonia-soda proccss of Hemming and Solvay—a process 
identified in this country, in its most highl — 
form, with the names of Brunner and Mond. The 
ammonia-soda process yields no hydrochloric acid, and, 
therefore, does not onl itself as easily to the production 
of chlorine for the purpose of making bleaching powder 
as does the process of Le Blanc. Devices to meet the 
want of hydrochloric acid in the ammonia-soda ‘process 
have been many ; most of these have been b: on ordi- 
nary chemical reactions, but some have been electrolytic. 
I have already mentioned one of these—the chloride of 
zine process of Hoepfner. But there are schemes afoot 
for the production of alkali and chloride by the electro- 
lysis of alkaline chlorides which aim at the accomplish- 
ment of another revolution in this industry. 

There are now several processes in commercial opera- 
tion for the production of caustic alkali, and chlorine 
from brine. (Specimens of the products of some of these 
are on the table.) 

In the process of Holland and Richardson brine is 
electrolysed in a tank divided into anode and cathode 
compartments by impermeable partitions reaching 
nearly down to the bottom of the tank. The anode 
compartment is inclosed, and provided with a flue for 
conducting the chlorine to bleaching powder chambers. 
Carbon anodes and iron cathodes are used. During 
electrolysis the caustic alkali formed at the cathode dis- 
solves, sinks down to the bottom of the tank, and is drawn 
off ; this alkaline solution is subsequently evaporated 
and fused. 

A somewhat similar process has been introduced by 
Messrs. Hargreaves pl Bird for the manufacture of 
bleaching powder and alkaline carbonates. 

In the process of Hulin—in which brine is electrolysed 
for the production of soda and chlorine—the anode and 
cathode are both of carbon, but the carbon cathode is in 
the form of athin porous partition. The peculiarity of 
the process is the percolation through the cathode parti- 
tion of the stratum of the electrolyte in contact with it. 
This portion of the electrolyte is most strongly charged 
with alkali, and is forced slowly through the diaphragm 
by slight pressure on the surface of the bath, caused by 
restraining the escape of chlorine. 

_In the processes described, considerable loss and many 
disadvantages arise from imperfect separation of the pro- 
ducts of the electrolytic action at the anode and cathode. 
There have been a number of inventions with a view to 
avoid this defect. The apparatus of Castner and Kellner 
is one that grapples with the difficulty is a most in- 
genious and effective manner, and it is especially entitled 





to notice because it is already in extensive commercial 
use. 10,000 tons of caustic soda and over 20,000 tons of 
bleaching powder will be produced by it this year. 

The elementary apparatus consists of a shallow rect- 
angular slate ‘teoegh, divided into three compartments 
by two partitions. These cross the trough from side to 
side, but do not quite reach the bottom, which is grooved 
to form a shallow gutter under each partition. The par- 
titions dip into the gutters sufficiently deeply to insure 
complete isolation of the three compartments when the 
gutters are filled to the level of the bottom of the trough 
with mercury. During operation the mercury not only 
fills the gutters, but extends in a thin stratum over the 
bottom of the trough. The trough is so mounted that a 
slow and extremely slight oscillatory movement is given 
to it. This results, when one end is tilted up, in the 
stratum of mercury on the bottom running out of the 
upper end compartment into the middle compartment. 
The alternate rise and fall of the ends of the trough is so 
small that the movement is almost imperceptible, but it 
is sufficient to cause the mercury in the compartment at 
the raised end to run into the middle compartment, and 
that from the middle compartment into the lower end 
compartment ; that is to say, there is an alternate flow 
of mercury from end to end, which alternately leaves the 
raised end compartments denuded of mercury, but the 
floor of the middle compartment and of one of the end 
compartments are always covered with mercury. The 
grooves into which the partitions dip always contain 
mercury, and completely prevent the mixing of the 
electrolyte in the three compartments. The twoend com- 
partments contain brine and carbon anodes, and the 
centre compartment an iron and brine cathode and water. 
The anode compartments are covered with glass, and pro- 
vided with pipes for the conveyance away of chlorine 
to bleaching powder chambers. During the working of the 

rocess sodium is deposited upon the mercury, with which 
it instantly amalgamates ; the tank is then tilted until the 
mercury in an anode compartment runs into the cathode 
compartment, where the sodium is oxidised and dissolved 
by the water. The current generated by the oxidation 
and solution of the sodium helps to reduce the power re- 
quired for electrolysis ; for it will be seen that the sheet 
of mercury lying on the floor of the trough, and divided 
by the partition, is always negative in the end compart- 
ments and positive in the middle compartment relatively 


to the o — electrodes, 

The a orine evolved at the anodes is, so far, entirely 
used for the manufacture of bleaching powder. The 
caustic soda produced by this process is of great purity. 

Closely resembling the Castner-Kellner apparatus is 
that lately invented by Rhodin, in which the mercury- 
sealed anode compartments are capable of being rotated, 
and the construction is such that external heating may 
applied, a higher current-density employed, and such 
temperature conditions maintained as are necessary for 
obtaining the best result. 

Electrolytic chlorine is also extensively applied to the 
production of chlorate of potash. The manufacture of 
chlorate of potash by electrolysis is performed in a tank 
divided by a porous partition, with very thin iridio- 
platinum anodes and iron cathodes. The electrolyte in 
the anode compartment is usually a solution of chloride 
of potassium maintained at a temperature of 45 deg. to 
50 deg. Cent. The solution from the cathode compart- 
ment containing caustic potash is continuousl — 
to the anode compartment, where the potash absorbs the 
chlorine, with production of hypochlorite, which is almost 
immediately decomposed, with the formation of chloride 
and chlorate of potassium. The chlorate is removed from 
the electrolyte in crystals. The yield of chlorate of 
potash is about 1 lb. per five electrical horse-power hours 
—nearly 45 per cent. of the theoretical amount. In 
Switzerland and in Sweden chlorate of potash is now 
largely produced electrolytically by water power. I am 
informed on very good authority that preparations are in 
progress for a large increase of production, and that there 
1s no question as to the electrolytic method entirely super- 
seding the purely chemical method. 

Electro-Thermal Processes.—The electro-chemical pro- 
cesses I have so far described or referred to are all of 
them of the electrolytic kind. There are other electro- 
chemical processes which are not electrolytic, but which 
are important, and deserve mention. I refer, in the first 
place, to a group of processes and effects which depend 
on the principle of dissociation and combination at ex- 
tremely high temperatures, and which involve the em- 
ployment of the electric furnace, first suggested and 
applied experimentally by Sir William Siemens. 

n this class is included the electro-thermal manufac- 
ture of phosphorus ; also that most useful and interesting 
polishing and cutting material next in hardness to the 
diamond—carborundum, the invention of Mr. Acheson, 
to whom I am indebted for these most beautiful speci- 
mens lying on the table. 

Mr. (eben has developed the size of the electric fur- 
nace to enormous proportions, and made it yield results 
of great industrial value. Amongst these I must mention 
incidentally—for it is not a chemical, but a physical, 
action—the complete transformation of amorphous carbon 
into. graphite carbon. It is not new to produce this 
transformation on a small scale, but to completely con- 
vert large masses of carbon into graphite is both new and 
of great importance. It is well known that blocks of 
carbon as ordinarily manufactured, when used as anodes 
in an electrolytic cell, rapidly disintegrate ; and until now 
this has been a serious difficulty in the construction of 
electrolytic apparatus like that of Castner-Kellner. This 
difficulty is completely met by the use of graphite anodes, 
into which ordinary amorphous carbon anodes are now 
being transformed by the electric furnace. 

Some idea of the scale of these electric-furnace opera- 
tions may be formed when it is realised that 1000 elec- 
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trical horse-power for 36 hours is expended in one 
heating. 

To the same class of electro-thermal products belong 
carbide of caJcium and a great number of analogous 
products, first obtained by M Moissan by means of the 
electric furnace, employed with the most admirable skill, 
guided by thorough scientific knowledge, and the exercise 
of that kind of imagination which apprehends and realises 
far-off possibilities. I am informed by Mr. Worth, of 
the Acetylene Company—to whom I am indebted for the 
specimen of carbide of calcium on the table—that carbide 
of calcium is now being manufactured at the rate of pro- 
bably 20,000 tons per annum. Considering the value of 
this substance as a means of easily generating the highly 
illuminating gas, acetylene, and other products, there 
appears to be great probability of this manufacture be- 
coming much larger. ; 

Ozone Manufacture.—I must not omit to mention a 
quite different order of electro-chemical effects in which 
alternating or intermittent currents Of high tension are 
employed to induce the formation of ozone. By means of 
ozone secondary chemical effects of great value are 
obtained ; among these I may mention the manufacture of 
vanillin and heliotropine, now established manufactures. 

Ozone has also been applied to wax bleaching and to 
the thickening and ~ of oils, and to a number of 
other important uses. 

Here is a model of an ozone-generating apparatus 
kindly lent by Mr. Andreoli, to whom I am also indebted 
for the specimens showing the effect of ozone on wax and 
oil. There are also on the table specimens of vanillin and 
heliotropine, perhaps at present the most important of 
ozone products. For these, and for much information on 
the akien, I am much obliged to Mr. Salamon. 

Prospects of the Electro-Chemical Industry.—Although I 
have but touched the fringe of this matter, I will not 
weary you with further examples of the value and extent 
of the applications of electricity to chemical manufactures. 
I have aon that already there is a large amount of 
valuable electro-chemical work being done, and that there 
is a limitless prospect of expansion. 

Looking at the immediate future, many interesting 
questions present themselves, which must be considered, 
even though we may not be able to completely answer 
them. Amongst these are the questions: To what extent, 
and in what cases, are electro-chemical methods likely 
to supplant old-established chemical methods? And it is 
not too soon to ask: Where, and by what means, 
will the new electrolytic manufactures be ultimately 
carried on? 

Will the introduction of electro-chemical methods of 
manufacture uproot the old manufactures from their 
ancient habitat? 

Already there are ominous signs. 


The aluminium manufacture, 
The carborundum manufacture, 
The calcium carbide manufacture, 


are entirely located where there is cheap water power. 
But these are all new industries, and of the kind in which 
the power element of cost is large, and the value of the 
med nr is also large. 

In these respects they differ widely from such in- 
dustries as the alkali and the bleaching powder manu- 
factures, and from electrolytic copper refining. 

In these manufactures, carried on in the electrolytic 
manner, the cost of power is comparatively very small ; 
and nearness to the market, cost of the carriage of raw 
material and of product, are even more important 
factors. Consistently with this, we find that caustic 
soda and bleaching powder are being electrolytically 
produced on a large scale in Lancashire by means of steam 
power. 

It remains to be seen how far, in the long run, the 
most economically produced steam power, as the basis 
of electrolytic manufecture, can hold its own against 
water power. 

It seems to me probable that in a number of instances 
steam power can hold its own. 

There is no uniformity in the cost either of water power 
or of steam power. 

In one place water power will be less costly, and in an- 
other place steam power. 

Speaking generally, electro-chemical manufactures de- 
mand cheap electricity ; not all of them with equal im- 
perativeness demand the cheapest, but some of them 
absolutely depend on electric energy developed at its 
cheapest rate. 

It is, perhaps, not entirely superfluous to ask the ques- 
tion whether there is any ground of hope that electric 
energy may be economically generated by other means 
than by the transformation of the energy of the motive 
power. 

It would be rash to say that it is not possible, but it is 
certain that there is no better way at present discernible. 

Any hope once entertained of the possibly economical 
direct conversion of heat energy into electric energy was 
crushed by the result of the investigation Lord Rayleigh 
communicated to the British Ass »ciation meeting of 1885, 

The projects for obtaining voltaic effects by means of 
carbon as the positive element. in a cell have never ap- 
proached within measurable distance of practicability, 
and the prospect of their ever coming within that range 
is all but hopeless. It is quite hopeless so long as the 
general lines of voltaic cell construction are followed, and 
so long as it is contemplated to employ the positive 
carbon in the expensive manufactured forms in which 
hitherto it has been proposed to use it in carbon-consum- 
ing cells, 

It seems to me that if ever the voltaic cell is brought 
into serious competition with the dynamo, its form and 
character must be such that there will be no occasion for 
renewal either of the electrodes or the electrolyte, but 





that it must in these respects approximate, in the condi- 
tions of its working, to the gas battery. 

But when it is remembered how small a steam or water 
engine and dynamo will develop 100 or 1000 electrical 
horse-power, and what a small amount of attendance 
such apparatus requires ; and when this is compared and 
contrasted with the much greater amount of labour in- 
volved in the maintenance of any equivalent voltaic com- 
bination of the ordinary type, it will at once be seen that, 
to supersede the dynamo, something radically different 
from and superior to even the most perfect voltaic combi- 
nation now known would be necessary. 

Any such development as this is at the present moment 
entirely out of sight; meanwhile, in contemplating the 

rospective changes which electrolytic processes of manu- 
acture must bring about, we have to count upon the 
dynamo and motive power as the agency, by means of 
which, in the immediate future, such manufacture will be 
carried out. . 

The conditions under which steam power is used in 
electro-chemical manufacture are extremely favourable to 
economy, where, as would generally be the case, coal is 
cheap, the unit of power large, and the power is used is 
continuously and uniformly. 

It seems to me that there is still plenty of room for the 
steam engine in connection with electro-chemistry, and 
that, though there are certain electro-chemical industries 
which can be most economically carried on by means of 
cheap and not too distant water power, there are other 
industries—and these may grow to be very large—which 
may with great advantage be carried on in the ‘‘black 
country,” or wherever coal is cheap and the market and 
the raw material are near at hand. 

In the time that has passed, Britain has enjoyed in 
chemical manufactures a great advantage in the posses- 
sion of an abundance of coal. 

We are about, in some measure, to lose the benefit 
of this advantage through the innovations of electro- 
chemistry. 

Whether we profit or lose by the change, largely 
depends on our readiness or unreadiness to adapt our- 
selves to the new order of things. 

Whatever happens, nothing can be more certain than 
this—that the electrical engineer who adds to the ordinary 
knowledge of his profession a competent knowledge of 
the principles of electro-chemical practice in manufac- 
turing operations, is thereby making broader and surer 
his path to success.. 

ADDENDUM. 


Ratio of Cost of Power to Production in Electrolytic 
Manufactures. 


Electrical Horse- 
Power Hours 
Consumed in 

the Production 


Cost of Power to 
Produce 1 Lb. with 
1 Electrical Horse-Power 
at 5/. and 10/, a Year. 





of 1 Lb. 
At 5. At 101. 
d. d. 
Aluminium 14 1.75 3.5 
Nickel 1 0.13 0,26 
Sodium .. es “ 3.33 0.41 0.82 
Caustic soda + 2) Ib. 
bleaching powder . 2.7 0.33 0.68 
Chlorate of potash 5 0.62 1.24 
Zine extraction 1 0.13 0.26 
Copper ,, 0.5 0.065 0.18 
- refining 0.25 0.032 0.064 








RAILWAY ACCIDENTS. 

** Fogging” Slotted Distant Signals.—During a fog on 
the evening of December 18, 1897, a down passenger 
train for Chelmsford overran the starting signal at De- 
vonshire-street box (Globe-road Station) and came into 
collision with the tail of a passenger train for Norwich 
as it was moving forward after having been brought to 
a stand at Canal-box home signal. The tail van of the 
Norwich train, which was empty, was destroyed, and a 
guard in another van had his shoulder dislocated, while 
six passsngers complained at the time of injury and 13 
others later, but in no case was any serious personal injury 
sustained. There was no doubt that the driver of the 
Chelmsford train overran the signal in question, and 
Colonel Addison saddles him with the responsibility for 
what occurred, at the same time remarking that the 
man bears an excellent character and was rewarded some 
three years ago for averting a collision. This portion 
of the Great Eastern is ‘‘ blocked” by the well-known 
Sykes’ system, and as the traffic is exceedingly heavy 
on this part of the line, treadles are fixed in some cases 
ahead of the starting signals, which on being actuated 
enable the signalman to ‘‘ plunge” to the cabin in the 
rear and so take on another train. The section between 
Devonshire-street and Canal boxes is under 500 yards in 
length and the treadle is therefore fixed but 160 yards 
beyond the former’s starter, and is actuated by the first 
vehicle passing over it. Further, as the Devonshire- 
street home signal is 404 yards to the rear of the cabin, 
and it is difficult to see anything standing at it, there is a 
rail contact 93 yards outside the signal, and when a 
vehicle passes over or stands upon it a bell is rung in the 
cabin so that when a train has to be stopped at the 
starter, the home signal must not be lowered until the 
bell rings. The second train was therefore rightly taken 
on, as the first train had actuated the “clearing” 
treadle, though owing to having been brought to a 
stand, its rear van was only 147 yards ahead of the 
signal protecting it, and had not cleared the treadle 
even. The driver of the second train was not stopped 
and cautioned at the home signal as he should have 
been, and when he saw the fogman’s red light at the start- 
ing signal (he could not see the arms), he assumed that it 


referred to the position of the slotted distant signal which 
is placed under the starter, and therefore did not pull up. 
Calonel Addison considers that in spite of his not being 
warned at the home signal, the driver had no right to 
assume that the starter was ‘‘ off,” but at the same time 
he thinks that the Clearing House rule relating to the 
‘* fogging” of distant signals where placed under a home 
or starter, viz., that whether only one or both signals are 
‘*on,” two detonators should be placed on the rails and a 
red light shown by the fogman, should be made more 
precise by insisting either that the train must be invari- 
ably brought to a stand whena red hand signal is shown, 
or that the driver must not consider himself “‘ satisfied ” 
that the red light refers only to the distant signal until 
he has actually seen the home or starter ‘‘off.” Again, 
the Great Eastern Railway Company place their ‘‘clear- 
ing” treadles rarely if ever more than 300 yards beyond 
the signal, and this the inspecting officer does not con- 
sider to be enough, except where the sections are not less 
than half a mile in length, and some alteration at Globe- 
road seems to him necessary. Could not this be done by 
placing the treadle never less than 200 yards within the 
signal, but making it inactive until the last vehicle has 
actually cleared it? In the United States this is carried 
out by means of insulated rails, but there should be no 
difficulty in doing it with properly designed treadles. 
Colonel Addison also calls attention to the fact that it 
appears that the rule of bringing trains to a stand at the 
home signal, before drawing it forward to the starting 
signal, when the latter is at danger, has been allowed to 
become a dead letter at Globe-road, and he points out 
that nothing is worse for discipline than a rule, the 
breach of which is tacitly allowed. 





Collision with Vehicle left on Main Line. — From 
time to time, though happily not often, collisions occur 
owing to vehicles Soler eft on the running line and 
there quite forgotten, as, for mstance, the well-known 
disastrous accidents at Watford and Norton-Fitzwarren. 
After both these accidents inventions were brought out to 
minimise, if not entirely abrogate, the chances of such 
forgetfulness, but in no case have they been adopted to 
any extent, owing to the expense attaching to their em- 
ployment. Partial remedies, still relying on a special 
action on the part of the signalman, may prove worse than 
useless, as was the case at Rimington, reported in our 
columns on November 12 last. On November 23 a low- 
sided goods wagon was left on the down line at the 
Haughton station of the London and North-Western 
Railway, and, the weather being foggy, it was forgotten, 
and about half an hour later it was run into by a passenger 
train. The wagon was knocked on one side, and one of its 
wheels became entangled in the machinery of the loco- 
tive, while some part of the wagon caught the left side of 
the train, and did considerable damage to the vehicles, 
especially to the leading van, in which a brakesman was 
travelling. He managed to escape, however, with a few 
bruises, and no passengers were hurt. A goods train had 
left the wagon on the main line, as was the custom, and 
the station-master, who, with the signalman, formed the 
whole station staff, told the guard that he would let it 
into the sidings himself, the gradient being favourable for 
this operation. The signalman could not see the wagon, 
— to the fog, nor had he been informed that one had 
been left on the main line, and so seeing the goods train 
leave and the station master returning with the tailing- 
rope which had been used during the shunting operations, 
he thought all was clear, and so cancelled the obstruc- 
tion signal which he had previously given, and in due 
course he took on the passenger train and pulled off all 
his signals. This train was travelling at about 50 miles 
an hour when the engine struck the wagon, which fortu- 
nately was only lightly loaded, or else the consequences 
of the collision might hon been much more serious than 
they were. 

Colonel Yorke naturally had no alternative but to place 
the onus of the responsibility for this accident on the 
station-master, an old servant of the company, but he 
attributes the error to simple lack of memory rather than 
to negligence. At the same time he thinks that the signal- 
man (who had had some 16 months’ experience of signal- 
ling) should not have cleared the line until he had made 
quite sure by inquiry that no vehicle had been left on the 
main line. Nince the accident the company have issued 
instructions that the goods engine must in all cases remain 
on the main line below the siding points until all wagons 
have been allowed to drop into the sidings so as to prevent 
them running back to the next station in the event of the 
siding points lying in error for the main line. Colonel 
Yorke, however, considers that in addition to this precau- 
tion, catch points should be placed a full train’s length in 
rear of the home signal. 








BELGIAN Coat Exports.—The exports of coal from Bel- 
gium last year amounted to 4,425,591 tons. The corre- 
sponding exports in 1896 were 4,649,799 tons, and in 
1895, 4,661,470 tons. The exportation of coal from Bel- 
gium has accordingly been declining during the last two 
years ; on the other hand, the exports of coks from bel- 
gium last year were 910,352 tons, as compared with 
868,067 tons in 1896, and 870,883 tons in 1895. 





BrazILian Rai.ways.—The Leopoldina system has been 
formally transferred to an En fish company. A recent 
official report showed that the Brazilian Central Railway 
has 233 broad-gauge and 93 narrow-gauge locomotives. Of 
the former, 45 were in good working order, 53 were in a 
fairly serviceable condition, 111 were unserviceable and 
required repairs, and 24 had been condemned. Of the 
narrow-gauge locomotives, 26 were in good working order, 
an equal number were in a fairly serviceable condition, 
38 were unserviceable and required repairs and three had 





been condemned. 
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CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888 - 1888, 

The number of views given in the Specifi ation Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Covies of Specifications may be o'tained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 84, 
The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the adverti. t of the of a plete specification, 
give notice at the Patent ns pd of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 
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ELECTRICAL APPARATUS. 


22,240. J. Brockie, Forest Hill, Kent. Electric Arc 
Lamps. [4 Fiys.] September 28, 1897 —In these lamps the 
base plate and the top plate are connected by a central tube C 
which is about the same length as the positive or upper carbon, 
and has within it a sliding weight W, to which this carbon is 
attached. As the weight W fits the interior of the tube, which 
may be closed at the top, the tube and weight would in that case 
act as a dashpot, preventing sudden movements of the carbon. 
Two smaller tubes D and E, each about twice the length of 
the tube C, are also fixed to the base and top plates, and their 
lower ends, extending below the base plate, are connected by a 
ring F. Within the tube D slides a rod G which is connected by 
a chain passing over a pulley to the weight W, and from the 
lower end of the rod G an arm projects through a long slot in the 
side of the tube D, and carries the negative or lower carbon. 


























Also from the upper end of G an arm projects through a slot in 
the side of D, this arm being made with a fork which embraces 
the tube C, the rod G being thus prevented from turning. The 
space between the base and top plates is enclosed within a 
casing and covered by a dome having two insulated terminals, 
which are connected preferably by screw unions with two corre- 
sponding terminals fixed insulated on the top plate, one of the 
terminals being connected to the positive and the other to the 
negative conductor. On the top of the dome is an insulating 
piece, which may be, as shown, in the form of @ roller, by which 
the lamp is suspended. The casing has at its upper edge a pair of 
bayonet catch slots, which engage on studs projecting from the 
lower edge of the dome. The lower edge of the casing has an in- 
wardly projecting lip which fits under the edge of the base plate 
A. (Accepted December 8, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2039. C. Pettersson. Enkoping, Sweden. Elec- 
trically-Operated Gasburners. [2 Figs.] January 26, 
1897.—Ordinary electrically-operating gasburners have the dis- 
advantage that should the pressure of gas increase so much 
above the average that it is able to overcome the weight of the 
valve, the same will open. . The object of this invention is to pro- 
vide a burner which has no unreliable valve acting by gravita- 
tion, no expensive conical plug, nor any permanent magnet, and 
which, besides, is simple, cheap, and reliable, and which will not 
be opened by a high pressure of the gas. ais the body of the 
burner provided with the opening b, through which the gas 
from the pipe flows to the burner cat the top. d is a piston 
valve preferably of soft iron, being tightly movable in a transverse 





Openiny nthe body of the burner so that it crosses the opening 

The ends of the piston d move in solenoids e and Jf, the outer 
ends of which are closed so as to limit the movement of the piston 
valve. Au opening g is provided in the piston valve in such a 
place that when the piston valve is drawn over to one of its ex- 
treme positions by an electric current in the corresponding 
solenoids ¢, the said opening will provide a communication for the 
gas from the pipe to the burner. When electric current is sent 
through the other solenoid jf the piston will be moved over to its 
other extreme position, and the opening g will move out of com- 
munication with the opening b so that the gas is shut off from the 
burner by the piston valve. When the piston valve is drawn over 


a lever h, the upper end of which is adapted to open an electric 
circuit at its upper end and cause a spark to ignite the gas. 
When the burner is closed a spring ¢ will pull back: the lower 
end - as to close the circuit again. (Accepted December 15, 
1897. 


16,890. R. H. Whiteley and W. Ellis, Chesterfiel 
Derby. Methodand Apparatus for Enriching C 
Gas. [5 Figs.) July 12, 1897.—This invention relates to a 
simple method of enriching coal gas by means of tar, and its 
object is to extract from the tar as large a quantity of the light 
hydrocarbons which it contains as possible, and to add those light 
hydrocarbons to the gas before it passes to the gas-holder. The 
improvements consist in breaking up the tar into spray or other- 
wise dividing it in such a manner as to make the tar present a 
large surface to the gas passing over it. It is preferred to deal 
with the tar while it is still in the hotstate, but the tar may also 
be heated after it has been collected and cooled. In carrying this 
invention into effect according to one method, one or more mecha- 
nical agitators or stirrers are interposed into the foul gas main 
leading from the hydraulic main. These agitators or stirrers are 
rotated at a speed sufficient to break up the tar, which is still 
liquid and hot, into fine spray, or to cause the tar to expose a 
large surface for the evaporation of its hydrocarbons. The gas 
is therefore thoroughly brought into contact with every particle 
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of tar before it reaches the condensers, and it thus carries away 
a large proportion of the light hydrocarbons which greatly increase 
its illuminating power, and also, to some extent, its volume. In 
Fig. 3 isshown a bench of retorts a, delivering the gas by the pipe 
a to the hydraulic main b. The foul main ¢ leads from the 
hydraulic main through theagitator D to the condensers e. The 
form of mechanical agitator preferred is shown in Figs. 1 and 2, 
and consists of a long spindle C?, which spindle carries a consider- 
able number of thin sheet-iron discs C4 bolted upon it, but so 
spaced as to leave room for the passage of the gas between the 
different plates or discs. These discs with their spindle are con- 
tained within a properly shaped metal casing D, so devised that 
the inlet C1 from the hydraulic main passes in at one side and 
the outlet C2 to the condensers at the other. The gas thus passes 
between the sheet-iron discs or plates C4and becomes impregnated 
with the fine tar spray, and so carries off from that spray the 
volatile hydrocarbons or other matters of a volatile nature which 
are capable of increasing its illuminating power. (Accepted De- 
cember 8, 1897.) 


GUNS AND EXPLOSIVES, &c. 


2126. T. J. Tressider, Sheffield. Applying Heat to 
Armour-Plates, &c. [8 Figs.) January 26, 1897.—This in- 
vention relates to a method of and apparatus for applying heat to 
surfaces, and is especially applicable in the manufacture of 
armour-plates if it be desired to heat one side of the plate only 
whilss the other side is kept at a lower temperature. The im- 



























































proved apparatus comprises means for causing flames to issue and 
come into contact with one or both sides of the plate or other ob- 
ject to be heated, the said flames acting after the manner of what 
may be termed a “fire douche.” In combination therewith there 
may or may not be used means for cooling one side of the article 
while the other side is being heated. The figures represent the 





by the solenoid ¢ so as to open to admit the gas, it may actuate 


of the apparatus consists of an inlet @ for gas and air, opening into 
a mixing chamber b beneath which is a water chamber ¢ through 
which water is circulated to keep the apparatus cool. Blow pipes 
d@ are inserted in the plates forming the top and bottom of the 
water chamber c through which pipes the mixture of gas and air 
issues and is ignited and impelled on to the armour-plate. Below 
the water chamber c isa firebrick facing e Pepereg Pome 
in continuation of the tubes d: the firebrick facing being held in 
place by rods f secured at top by a nut and with turned-in ends 
engaging in recesses at the edge of the facing. The circulation 
of water through the chamber c may be effected by flexible inlet 
and outlet pipes (not shown) or in any convenient manner. g is 
the main inlet pipe for gas and air, provided with flanged branches 
to each of which is secured one member of telescopic oeersel 5 
i, by means of a surfaced male and female joint, and acentral bolt 
about which bolt asa centre the pipesiare free to turn. The 
other member of each of the pipesi is provided with a T-piece 
similarly connected at j to the inlets a of two of the elements. & 
are rods passing through eyes on the chamber c to which rods are 
pivotally-connected suspension rods / provided with a screw thread 
at the upper part on which work nuts resting on the top of the 
main framework », and forming points of suspension for the rods 
1, and, therefore, also for the rods k which carry the elements of 
the apparatus. By turning these nuts by means of a ratchet 
spanner the elements can be raised, lowered, or inclined to suit 
different shapes of plates, and the manner of their suspension 
permits also a limited bodily lateral movement of the elements 
towards or from each other. 0 represents an armour-plate to be 
surface-heated. On the left of Fig. 1 this plate is represented as 
flat, and on the right of the same figure it is represented as 
curved, and the elements of the fire douche are shown in corre- 
sponding position for each case. The armour-plate is represented 
as being carried by a bogie so that it can conveniently be intro- 
duced and withdrawn from under the fire douche. (Accepted 
December 15, 1897.) 


PUMPS. 


P, J. Doyle, Memphis, Tennessee, U.S.A., 
Neumann, Hoboken, N.J., U.S.A. Spray 
[3 Figs.) January 19, 1897.—1 represents the tube 
for the solid stream, and 2 the casing for enclosing the tube. The 
tube is supported concentrically within the casing 2 by means of 
lugs which are carried by the tube 1 and works on the screw 
thread formed on the casing 2. By this construction water is 
allowed to pass through the space 5 into the enlarged head 6, 
which is screwed on to the casing 2. The head has an opening for 
the passage of the tube 1, and it is Pesan with the inclined 
openings 10 which spray the water. These openings are opened 
and closed by means of the a portion of the sleeve 12 
which works on the tube 1 through the medium of the screw 
threads. 16 are pivoted arms for operatiug the sleeve, and which 
also serve as a means for holding the nozzle. They may be 
turned down when notin use. The rear eni of the casing 2 is 
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formed with the enlarged portion 17, and with the screw-threaded 
«nd 18 for attachment to a water supply. 19 represents a valve 
which is mounted in the evlarged part 17 so as to be turned 
therein by the handle 20. The valve is formed so as to have a 
passage way, and with thickened parts, either of which when 
turned to the proper position closes the entrance to the tube 
1, and thereby shuts off the water suppiy. 23 represents a re- 
movable cap for the enlarged portion of the casing 2, which, when 
it is desired to take out the valve, is taken off, and when the valve 
is out of the way the tube 1 can be removed by unscrewing it 
from its bearing in the casing, and pushing it out at the supply 
end 18, By turning the valve and sliding back the sleeve a solid 
stream and a spray can be directed where desired, or either the 
spray or solid stream may be used alone as desired, and a change 
frgm one to the other can be easily effected. (Accepted De- 
cember 15, 1897.) 


SHIPS AND NAUTICAL APPLIANCES. 


24,847. L. Yo husband, East Middlesbrough, 
Yorks, and 8S. 8S. Younghusband, Dar m, Dur- 
ham. Lifeboat. [3 Figs.| October 26, 1897.—The boat is 
constructed of a cylindrical shell A of plate iron, with conical 
ends B separated from the cylindrical body of the shell by bulk- 
heads C, so as to form air-tight compartments to which access 
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may be had by air-tight manhole doors C!. The cylindrical body 

rtion of the boat A is encircled externally by cork belts (fenders) 
BD. Hand ropes R are attached to these belts, by which persons 
may climb from the water up the sides of the boat. Access is had 
to the interior of the body portion of the boat by a manhole E in 





general arrangement of the fire-douche apparatus. Each element 


the upper part, provided internally with a water-tight door, and 
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portholes G are provided in each side of the body portion fitted 
with water-tight hinged windows. The portholes are also avail- 
able to act as rowlocks for oars for rowing when the water is 
smooth enough to admit of the ports being opened. Provision 
is made for sailing by means of a mast-holder J stepped on a 
hinge on the floor of the boat, and constructed of two telescopi- 
cally sliding sections, so as to admit of being contracted and 
laid on the floor of the boat, as shown in full lines, when launch- 
ing and of being raised to an erect position, as shown in broken 
lines, by swinging upwards through the manhole E in the top of 
the boat, and of being then extended by raising the telescopically 
sliding section, and securing it in the raised position to form a 
holder for a mast. The boat is provided with an angle-iron keel 
K riveted along the body A and the conical ends B of the boat, or 
formed by flanging the plates of which the body and ends are con- 
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8 
tructed. A rudder L plays in a gap in this keel, and is attached 
to the lower projecting end of a spindle M passing up into the 
body of the boat, and turning in bearings attached to the rear 
bulkhead, and provided with a tiller N. Longitudinal and end 
seats O are provided for passengers, and cross seats for the rowers. 
At the upper part of the body portion of the boat there is also 
provided an aperture from which rises a glazed dome P for con- 
ning purposes, the aperture to the dome being provided with a 
water-tight door to be closed in case of injury tothe dome. A 
headlight is also attached to a vertically sliding staff R!, and 
adapted to be projected upwards through a porthole 8 in the 
body of the boat for signalling purposes, the porthole being at 
other times closed by a water-tight door. (Accepted December 8, 
1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


2636. J.C.R.Okes and A. Stubbs, London. Steam 
Traps. (3 Figs.) February 1, 1897.—By this invention the 
principle of the expansion and contraction of metals is employed 
for the purpose of actuating a valve. By these improvements the 
effect of such expansion and contraction is intensified or multi- 
‘lied by the use of mechanism or levers. The arrangement of 
evers is of acompound nature wherein the expansion and con- 
traction of a tube or tubes, caused by the difference in tempera- 
ture of the steam and the water of condensation, is eer py by 
the first lever and again multiplied by the second, and so on 
according to the number of levers used. The resultant of this is 
that it causes the valve to open and close to a much greater 
extent than when a single lever is employed. A is a rigid frame, 
B is a tube having a high coefficient of expansion, C is the valve 
box D the valve and valve spindle, E the end cover fixed to the 
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frame A upon which are attached the levers, F is the first motion 
lever with opening in it (to allow the valve spindle to pass 
through) and having two knife-edges or projections, G is the 
second motion lever fitted with an adjustable screw, J, H, and H! 
are the fulcra of the levers, K is the inlet to trap, Lis a bend or 
swivel joint connecting the valve box to outlet of trap, M is the 
outlet, N is the point at which the tube B is attached to the frame 
A. The action is as follows: On steam being admitted the tube 
B, which is rigidly attached to the frame A at point N, expands, 
carrying forward the valve box C; this impinges upon the first 
motion lever F, which, in its turn, acts upon the second leverG, 
causing the adjusting screw J to come into contact with the 
valve spindle D, which moves to meet the valve seat, and thus 
closes the valve. On the accumulation of water the tube B con- 
tracts, releasing the lever, and the valve opens. (Accepted 
Dezember 15, 1897.) 

2915. Rose, Downs. and Thompson, Limited, and 
J. H. Hopwood, Hull. Water-Tube Boilers. [1 Fiy.) 


February 3, 1897.— From a central water drum A having a trans- 











verse section consisting of a semi-circle below and two upper flat 
sides, inclined to the vertical at an angle and forming tube- 
plates, two sets of inclined tubes B, C extend, the one set B to 





the right and the other C to the left, to corresponding inclined 
sides forming tube-plates in two side water drums D, E, which 
are of the same shape as the water drum A laid on its side. 
From the other inclined sides of the drums D, E, inclined tubes 
F, G extend to corresponding inclined sides of a central steam 
and water drum H at the top, the drum being, like the water 
drum A, inverted. Thus there are four drums A, D, E, and H of 
similar shape, and four sets of inclined water tubes B, C, F, and 
G connecting them, all inclosed within a suitable casing K 
along with two fires L, M, one on each side of the central 
water drum A. The flames and products of combustion ascend 
on each side in a direction inclined inwards between the two 
lower sets of tubes B and C into a space N in the middle, and 
thence they ascend in a direction inclined outwards between 
the upper sets of tubes F and G, and then pass to a chimney P. 
The construction described is such as to give large heating sur- 
face over the fires to accommodate a large volume of water, and 
thereby insure steady working and economy of fuel. Free access 
is also given for cleaning and repairs, and, when necessary, any 
defective tube can be withdrawn into the drum and a fresh tube 
put in its place. (Accepted December 15, 1897.) 


2989. T. Wilton and G. Wilton, Beckton, Essex. 
Furnaces where Forced Draught is Used. [3 Figs.) 
February 4, 1897.—This invention has for its object to provide 
means for silencing and dening the noise and vibration caused 
by the blast ; and also to provide an efficient guard for protecting 
the blast nozzles from ashes, injury, and so forth. P is the blast 
pipe leading to the distributing pipe P} placed in the furnace, and 
N are the steam blast nozzles. According to this invention, upon 
the ashpit closing plate A there is formed a projecting box B en- 
closing the blast nozzles N, and having preferably an inclined face 
F, upon which a well-fitting covering plate C is fitted. This cover 
plate may be hinged or bolted on to the box B, but it is preferred 
to form a flange b along the top of the box B, and an angle 
piece c on the upper edge of front plate C,so that it may be 


























slidden into position with great ease. Inthe bottom of the box B 
is formed an opening O of somewhat greater area than that of the 
furnace blast-pipe or pipes P for the supply to the nozzles N of air 
forcombustion. Steam is lead to the nozzles by pipes S. A super- 
heating pipe S! is shown in the furnace, the steam pipe passing 
to the nozzles through one side of the box B. The air supply 
pipe Ol may be extended from this opening O simply through the 
stoke plates G into the blow-off pit D as illustrated in full lines. 
But for the purposes of heating the said air the pipe Ol may be 
extended through the flues as shown dotted, or otherwise so 
exposed to the hot furnace gases as to efficiently heat the in- 
coming air. By the above-described arrangement not only is the 
noise of the blast effectually silenced, but the air required for 
combustion may be brought to a high temperature, thereby se- 
curing increased efficiency. (Accepted December 15, 1897.) 


22,645. P. Brotherhood, London. Triple-Cylinder 
Engines. [4 Figs.) October 2, 1897.—This invention relates to 
engines worked by fluid under pressure acting in three cylinders 
which radiate around a central crankshaft, the fluid acting on the 
pistons only in the one direction forcing them successively towards 
the shaft, while their return strokes are effected by the crank. 
The present improvements relate chiefly to the construction and 
action of the connecting-rods in conjunction with recesses in the 














cylinders for discharge of exhaust, and to the construction and 
actuation of the piston valves for admitting the working fluid to 
the cylinders, Each piston P has through it a slot p which, while 
the piston is making its back stroke, coincides witha slot c through 
the rounded outer end C of the connecting-rod. Each cylinder 
has four recesses R which extend some distance along the cy- 
linder from the central cavity A in which the crank B revolves. 
The crankshaft D is tubular, giving passage for exhaust. The 





crankpin E is made with a disc F on which is a cam G against 
which bear three guided rubbers N, one for each valve stem s 
which butts against the rubber. The valve S is of piston form, 
having a hollow stem inclosing a spring which keeps the stem s 
and rubber N pressed against the cam G. The working fluid is 
admitted into an annular passage which communicates with the 
three valve chests K. Each connecting-rod terminates at its 
inner end M in a hollow fitting on the crankpin, and has on each 
side a projecting lip engaged in annular grooves L formed on the 
faces of the crank B and the disc F respectively. The piston 
valve S being in such a position as to uncover the port at the end 
of the cylinder, fluid under pressure passes from the valve chest 
into the cylinder and propels the piston towards the central 
shaft until the cam moves the valve S to the position where it 
covers the port, As the piston approaches the end of its stroke 
it uncovers the recesses R, allowing a large portion of the fluid 
which has acted in the cylinder to escape into the central cavity, 
and thence through the tubular shaft D; soon after the con- 
necting-rod has passed its dead centre, the piston being about to 
cover the recesses R, the slots p and ¢ come into coincidence, so 
that when the recesses R are quite closed agro escape, the 
residuary fluid in the cylinder escapes through these slots until 
the piston completes its stroke. (Accepted December 8, 1897.) 


VEHICLES. 


982. H. Beyer, London. Velocipedes. [4 Figs | 
January 13, 1897.—This invention relates to the construction and 
mode of operation of an attachment for bicycles and the like, con- 
sisting of a combined brake and cycle support, characterised by 
two arms é, suspended in front of the cycle driving wheel, and 
adapted to be moved from their inoperative position by means 
of connected shoes sliding on the arms and operated by suitable 
hand or foot-operated levers, so as to be either raised towards the 
wheel rim and closed against the same, when desired to be used 
as a brake, or separated apart from the wheel rim and lowered 
into contact with the road, when desired to be used as a support. 
The operation of the device is as follows: Assuming the parts to 
be in their normal inoperative position with the arms e lying be- 
side the cycle wheel rim, but with the brake-blocks out of contact 
with the wheel rim. When the cyclist wishes to apply the brake, 
all that he need do is to push th> lever d? forwardly, which causes 
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the shoes 3 to slide down the arms ¢, to close the latter together, 
and to apply the brake-blocks i to the wheel rim. If, on the 
other hand, he wishes to use the attachment as a support to the 
bicycle, all that he need do is to rearwardly pull the lever a?, 
which then causes the shoes 43 to slide up the arms e, and, by the 
aid of the spring f to separate the latter apart, and to release 
the brake-blocks ¢ from the wheel rim ; and also cause the carrier 
to turn on its pivot pin a, and to assume the position represented 
in Fig. 2, when the outwardly bent ends of the arms e will come 
into contact with and rest on the road on opposite sides of the 
plane of the cycle. In the normal position of the hand or foot 
lever d?, the springs g maintain the carrier and its attachments 
in their relative inoperative positions. The road ends of the arms 
e may be fitted with wheels or runners to facilitate such arms 
taking a freeing themselves from the road. (Accepted December 
15, 1897. 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








CANADA AND Cyprus.—The Ontario Wind Engine and 
Pump Company has received an order for six complete 
windmill outfits from the Government of Cyprus. 





AGRICULTURAL MACHINERY IN Russta.—As from Janu- 
ary 1, 1898, agricultural machinery and implements will be 
admitted into Russia free of duty. The duty, which was 
formerly 70 copecks per Russian pood, was reduced some 
time since to 50 copecks per pood. Since June, 1897, a 
committee appointed by the Minister of Finance to 
examine the question has held several sittings and 
examined many witnesses, and, as was to be expected, 
the greatest opposition to any modification or removal of 
the existing duty was exhibited by native implement 
makers, although the great majority of landed proprietors 
used every effort to secure the abolition of the duty. In 
October the Government decided in favour of a policy of 
free imports. 





THE STRAITS OF SHIMONOSEKI. — Japanese engineers 
have been preparing plans for the construction of a bridge 
across the Straits of Shimonoseki, so as to unite the 
main line of the Kin Sun Railway with that of the 
Sanyo Railway from Shimonoseki to Hiogo. The straits 
at the point referred to are about one mile in width, and 
the current through them is very rapid. The bridge, 
moreover, must be constructed sufficiently bigh to 
enable the largest ocean steamers to s beneath it. 
Thus, the undertaking, if successfully carried out, 
would be one of the greatest engineering feats of its 
kind. Should the work be undertaken, it is probable 
that its construction will afford a large amount of 
business in structural iron to foreign firms. The work 
of construction, however, will be undertaken and super- 
vised by Japanese engineers exclusively. 
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MACHINE-MOULDED WHEELS. 
No. XIX. 
By JoserH Horner. 

Fewer mortice-wheels are used now, with, of 
course, fewer pitched and trimmed iron-toothed 
wheels, because more accurate and smooth-running 
gearing can be produced by machine moulding than 
is practicable from patterns. Cases occur in which 
iron and iron wheels are successfully substituted for 
iron and wood wheels, on the understanding that 
if the former should not run quietly and smoothly 
they should be replaced by the latter. 

The making of mortice-wheel castings by machine 





is effected as readily as that of any other class of 


so much on mortice-wheels as on spurs, is that the 
flanges within the rim are not wanted, the rims 
being thicker than those of spurs, and that the 
flanges would interfere with the pinning of the 
teeth. Moreover, where the H-form of arm is 
used, and the internal rim flanges omitted, each 
of the flat arms then interferes with the pinning 
of the three or four teeth which come opposite 
them. This isshown in Figs. 271 and 272, which 
illustrate respectively the terminations of the two 
types of the arms of Hand of the + form. A 
wheel with cross arms + is, therefore, rather more 
convenient for gearing, while it has a lighter appear- 
ance than the other. 


Whichever type is used care should be taken! 
























































gear. The differences are that instead of putting 
teeth on the moulding blocks, core prints for the 
mortices are employed, that the proportions of 
the rims are different, and that while not more 
than two teeth can be conveniently used on bevel- 
blocks and three on spur-blocks, several can be 
put on spur or bevel mortice blocks, the number 
being only limited by the length which it is con- 
venient to give to the block, which again is a ques- 
tion of pitch. Blocks mostly range from 6 in. to 
9 in. in length. Wheels of fine pitch, therefore, 
may have more teeth than those of coarse pitch. 
The prints being shallow and plain, there is little 
risk of crushing, neither would a slight displace- 
ment of sand on the lowering of the block into 
the mould be of so much importance as the crush- 
ing of teeth, or affect the insertion of the cores. 





The reason why arms of H-section are not used 
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that the arm cores are so arranged that the vertical 
ribs do not come opposite a mortice core, in which 
case the connection between arms and rim would be 
severed at that point. This can usually be avoided. 
But if found unavoidable in consequence of the 
number of teeth not being divisible equally, then 
the mortice core or cores, which come opposite the 
arms, must be made shorter than the others, leav- 
ing some metal in the rim, say } in., between the 
arm and the mortice core. The cogs in that case 
are pinned through holes drilled in the rim, as 
must be done in all cases where }-section arms are 
used, at those portions where the arms merge into 
the rim. 

A good deal might be said about the gearing of 
these wheels, but that does not come properly 
within the scope of this series. I will, therefore, 
say nothing about the mechanical work of fitting, 





striking out, and making the cogs ; but offer a few 
remarks only on methods of union, forms of teeth, 
and proportions, preparatory to describing the pat- 
tern-work and moulding. 

Although pinning is the method of fastening 
shown in the figures, wedging is frequently re- 
sorted to, the wedges being of steel about } in. 
thick, driven tightly between the shanks of the 
cogs behind the rim, or wooden wedges as thick as 
the projecting portions of the shanks are used. The 
writer's opinion is that nothing is so simple or more 
effectual than the pins, for which clout nails with 
the heads cut off are most handy. If of sufficient 
length, and driven in hard they never work loose. 














Sometimes a single stout wire is driven right 
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through the shank instead of pins driven from each 
end, as shown in Figs. 273 and 275. But there is 
no advantage in this, because holes have to be 
bored for the wires first, while pins are driven in 
without any preliminary boring. Wedges would be 
as suitable as pins for either of the wheels shown 
in Figs. 271 and 275, supposing there was any 
special advantage in their employment, but in 
Fig. 271 the wedges could not be inserted in the 
shanks of the teeth a, a, a, a, but pins only. 
Looking at Fig. 271, the mortices for the shanks 
a, a, a, a are cored right through to the inside of 
the rim. The advantage of doing so is the facility 
which this affords for fitting the cogs, bse, 
the driving them out from the inside during the 
time of trial fitting ; and as the mortices do not 
break the continuity of the arms in this instance, it 





is better to core through. In Fig. 272 there is 
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some objection to coring to the inside of the rim, 
because the connection of the flat arm with the 
rim is broken at the mortices. Many wheels, how- 
ever, are cored thus ; and it does not seem to be 
of much consequence if arms merge into the rim 
with good radii on flat faces and on edges. But 
any uneasiness on this score can be avoided by 
coring opposite the flat arm to the dotted lines seen 
in the figure, and making the mortices cut through 
to the back of the rim on each side of the flat arm. 
The shanks of the cogs would be recessed to clear 
the flat arm. An alternate plan is to core the mor- 
tices in question only to the depth of the dotted 
lines, and drive pins into the shanks through holes 
drilled in the rim. 

Comparing Figs. 271 and 272 with Fig. 275 a 
difference in the forms of the teeth is notice- 
able. The shapes of the cogs should be struck 
by the odontograph scale. This gives curved 
faces spreading outwards, Fig. 272, in all but the 
smallest wheels. But a frequent practice is to 
ignore these curves, and cut the flanks parallel 
down from the pitch line as in Fig. 275. The 
proper course is to cut the cogs correctly as in the 
former figures, but the latter method saves some 
trouble, and is nearly as good. When fitting cogs, 
portions of the flanks are apt to spall off, partly due 
to the jar of the hammer, and partly to the bed- 
ding down of the shoulders at the terminations of 
the shanks on the wheel rim. It is difticult to avoid 
this altogether, if the cogs are fitted as tightly 
as they should be, and to get a _ perfect ring 
of teeth a goodly percentage of cogs have usually 
to be thrown aside. If the flanks are pared 
parallel, as in Fig. 275, some portions of the frac- 
tured edges can be removed, and for this reason 
partly it is a favourite practice. In working, too, 
the iron and wooden wheels are geared together to 
make a tight fit without clearance, and there is 
not that need to have such perfect rolling contact 
both above and below pitch line as there is in iron 
and iron-toothed wheels having backlash ; for the 
wood is elastic, and there is little shock. In any 
case, it is not any more objectionable than knuckle 
gear in which true contact occurs only on the pitch 
plane, and pin gear in which real contact only occurs 
above the pitch plane of the teeth. 

Figs. 273 to 275 illustrate the proportions given 
to the rims of spur and bevel mortice-wheels re- 
spectively. The proportions drawn represent good 
practice, though wheels are made in which the 
rims are of lighter section. It is never safe to cut 
down metal here, since driving in cogs very hard will 
sometimes fracture a rim properly proportioned, 
particularly when the cogs are fitted tightly end- 
wise. 

Looking at Figs. 273 and 274, and taking the 
pitch p as the unit, the tooth thickness a = 0.6 p, 
the tooth space b = 0.4 p, the depth c from pitch 
line to rim = 0.3 p, from pitch line to point d = 
0.25 p. These are the proportions given by Pro- 
fessor Unwin, and they accord with good average 
practice. The width h of face of the teeth is the 
same as that of the iron wheel with which it 
gears. The width of the rim is equal to e e, 
added to A, minus the amount of shouldering 
given to the teeth. The amount of shouldering at 
each end will vary from } in. to % in. in smaller 
and larger wheels. This amount is not of im- 
— except that a narrow shoulder is less 
ikely to fracture off than a wide one. From 
jy in. to } in. is therefore usually sufficient. 
The thicknesses e, + are usually taken at from 
one-third to one-half the pitch. Professor Unwin 
gives .45 p. The thickness g of the shank is one- 
half the pitch. This is often exceeded, so reduc- 
ing the thickness of the bars and lightening the 
rim, the amount of taper on the shank is about 
that indicated in the figures. It is not desirable to 
have too much nor too little. The illustrations are 
drawn by the eye. From .}; in. to } in. of taper is 
an average generally given to each face of the 
shank, less in small, and more in large cogs. A 
total taper of $ in. per 15 .n. of length is a suitable 
rule. The distance to which the shanks project 
within the rim varies from 1 in. to 1} in. insmaller 
and larger cogs respectively. Thomas Box gives 
rules for proportions of mortice teeth, which in- 
volve the use of two or three simple formule, which 
were based on his very wide experience. 

In Fig. 275 the rim of a bevel mortice is shown 
in section at A. a is the major and } the minor 
pitch radius, c is the major radius projected, and 
dthe minor. B isthe plan view of the rim, and 
teeth on the face ein the plane c; C the view on 





the face f in the planed; y and h are the major 
and minor pitch circles with which the point and 
root circles are concentric. The general methods 
of projection were explained in Article XIV., page 
399 of the last volume, to which reference may be 
made. 

The tooth-blocks for the spur and bevel-wheels 
are shown in Figs. 276 to 279. Figs. 276 to 278 
represent the block for the spur mortice-wheel in 
Figs. 273, 274, and Fig. 279 illustrates that for 
the bevel mortice-wheel in Fig. 275. 

There is no essential difference in the method of 
their moulding and that of wheels with cast teeth, 
and the instructions already given in reference to 
these need not be repeated. Note that ample taper 
is given to the sides of the core prints a, a, a, a, 
Figs. 276 to 278. It does not matter how much 
taper is given; the more the better in reason, say 
} in. on a side in shallow blocks, and jin. in deep 
ones. It lessens risk of the sand tearing up, and of 
the print impression being impaired, and as the 
same taper is put into the core-box the moulder has 
no extra trouble of rubbing the cores. Another 
point is that the prints are carried to the top of the 
block. This is necessary in order to avoid giving 
trouble in striking a cope shouldered down to meet 
the tops of prints cut off at the tops of mortice 
cores. Bringing the prints to the top there is a 
level sand-joint continuous with the upper face of 
the block. 

The prints «a on the bevel-block, Fig. 279, are 
not brought higher than the top of the mortice at 
(compare with Fig. 275), since there would be no 
advantage in doing so. By chamfering off the top 
ends of the prints they will withdraw perpendi- 
cularly, and the same profile is imparted to the 
core-box. From four to half-a-dozen prints will be 
put on this block, as on the spur one. 

The core-box for the spur mortices in Figs. 273, 
the cores of which also fill up the print impressions 
a, a, a, « in Figs. 276 to 278, is shown in Fig. 280, 
and the correspondencies between it and the cast- 
ing and the core-prints are obvious. It fills up the 
tapered sides of the prints, stops up the supple- 
mentary portions of the prints above the termina- 
tions of the mortices, and cores out the latter to 
the internal face of the rim, where they are met 
by the arm cores. Fig. 281 shows a section, and 
Fig. 282 a part plan of a portion of the mould ; 
A, A, A being mortice cores, B a portion of an 
arm core, C sand in the drag, D sand in the cope. 
The black lines in the mortice core in Fig. 281 are 
the vents, the vents being brought against the 
faces of the prints. In order to avoid risk of frac- 
ture of the rim due to hard driving in of the cogs, 
good practice is to rub off the corners of the mor- 
tice cores, not sufticiently to form a sensible radius, 
but just to break the keen edge. This is done 
with a bit of glass paper or a bit of flat board after 
the cores are dried, and previously to blackening 
them. 

No fixing of the mortice cores is necessary. They 
are dropped. vertically into their print impressions 
after the arm cores are put in place. Though the 
print impressions are shallow, and alone would not 
prevent the cores from over-balancing, the arm 
cores support them at the back. Sometimes a 
moulder will prefer to have the mortice cores self- 
supporting. But that requires a print as deep as 
the rim thickness, and leaves weak sand between 
the cores which may have to be nailed, work that 
is quite unnecessary. 

The methods of formation of the arm cores are 
similar to those already described in connection 
with the arms of spurwheels. If the H-section is 
used the internal stiffening ribs within the rim are 
omitted from the core-box. If the + section is 
used then the remarks made in reference to the 
boxes and cores for that section in Article XI., 
page 63 of the last volume, will apply. 

For the making of bevel mortices a striking board 
is necessary, as in the case of ordinary bevels. The 
board for the wheel, Fig. 275, is shown in Fig. 283. 
It strikes by the edge « the sectional outline of the 
prints for the mortice cores. The spaces between 
the prints have therefore to be rammed, as with the 
teeth of bevel-wheels. 

The methods by which the sectional form of the 
bevel-block, Fig. 279, is obtained are similar to 
those described in detail in Article XV., page 485 
of the last volume, to which reference may be 
made. 

In the case of the bevel-block, Fig. 279, the 
prints, as just now noted, are not carried up to the 
top and stopped off, as in the spur, Figs. 276 to 





278 and Fig. 281. This might be done, but would 
be quite unnecessary. The top ends of the prints 
on the block are cut perpendicularly to deliver 
freely, and the core-box is made to correspond, 
Fig. 284. 

The prints on bevel-blocks are generally made 
thinner or shallower than those on spurs, because 
the guidance required is so slight (compare with 
Fig. 285, which shows the cores in place). The 
same taper is given lengthwise to the prints as to 
the mortices, and all is most favourable to delivery. 
The vents from the mortice cores pass down into 
the print faces, as in spurs. These are shown by 
black lines in Fig. 285, in which view A is the mor- 
tice core, B the arm core, C the sand in the drag, 
and D that in the cope. 

There is no difference at all in the arm cores for 
mortice bevels, and those with cast teeth. When 
the flat arms interfere with the pinning of the cogs, 
holes are drilled in the rim for the pins, as already 
instanced in the case of spurs. 

Wide-faced wheels, both spur and mortice, have 
acentral web to stiffen the partitions between the 
mortices, and the cogs are then inserted in two 
lengths. In such cases the mortice-core prints are 
made continuous, the rib is inserted in the core- 
box, the core being stiffened with a wire and made 
in one piece. 

Allowance must always be made for turning the 
faces against which the cogs have to be driven; 
and, as a rule, a similar allowance should be 
made for turning the edges of the rim for good 
appearance. 








ELECTRIC GENERATORS. 


By H. F. Parsnatt, M. Inst. C.E., 
AND H. M. Hosart, S.B. 
(Continued from page 101.) 
InsuLatinG MarterIALs. 

THE insulating materials used in dynamo con- 
struction vary greatly, according to the method of 
use and the conditions to be withstood. The in- 
sulation in one part of a dynamo may be subjected to 
high electrical pressures at moderate temperatures ; 
in another part to high temperatures and mode- 
rate electrical pressures ; in still another part to 
severe mechanical strains. No one material in any 
marked degree possesses all the qualities required. 

Mica, either composite or solid, has been very 
largely used on account of its extremely high insu- 
lating qualities, its property of withstanding high 
temperatures without deterioration, and its free- 
dom from the absorption of moisture. In the con- 
struction of commutators mica is invaluable. The 
use of mica, however, is restricted, on account of 
its lack of flexibility. 

Moulded mica, i.e., mica made of numerous 
small pieces cemented together, and formed while 
hot, has been used to insulate armature coils as 
well as commutators. Its use, however, has not 
been entirely satisfactory, on account of its brittle- 
ness. 

Composite sheets of mica, alternating with sheets 
of paper specially prepared so as to be moisture 
proof, have been found highly suitable for the 
insulation of armature and field-magnet coils. The 
following Table shows roughly the electrical pro- 
perties of composite sheets of white mica : 


Thickness. Puncturing Voltage. 
0.005 3,600 to 5,860 
0.007 7,800 to 10,800 
0.609 8,800 to 11,400 
0.011 11,600 to 14,600 


The other materials that have been found more 
or less satisfactory, according to method of prepara- 
tion and use, are linen soaked with linseed oil and 
dried ; shellaced linen, which is a better insulator 
than oiled linen, but liable to be irregular in quality 
and brittle; oiled bond-paper, which is fairly 
satisfactory when baked; ‘press board,” which 
shows very good qualities, and has been used with 
satisfaction to insulate field-magnet coils. 

Where linseed oil is to be employed, the mate- 
rial should be thoroughly dried before applying 
the oil. 

Red and white vulcanised fibres are made by 
chemically treating paper fibre. They have been 
used as insulators with varying success, the main 
objection to them being their decidedly poor me- 
chanical qualities, so far as warping and shrinking 
are concerned. This is due to their readiness to 
absorb moisture from the air. Baking improves 
the insulating qualities, but renders the substance 
brittle. Whenever it is necessary to use this 
material it should be thoroughly painted to render 
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it waterproof. The insulating quality varies 
according to the thickness, but good vulcanised 
fibre should withstand 10,000 volts in thicknesses 
varying from } in. to 1 in., this puncturing voltage 
not increasing with the thickness, owing to the 
increased difficulty of thoroughly drying the inner 
part of the thick sheets. 

Sheet leatheroid possesses substantially the same 
qualities, and is made according to the same pro- 
cesses as vulcanised fibre. A thickness in this ma- 
terial of ,4 in. should safely withstand 5000 volts, 
and should have a tensile strength of 5000 lb. per 
square inch, 

With such materials as vulcanised fibre and sheet 
leatheroid, increase in thickness is not necessarily 
accompanied by increased insulation resistance 
owing to the difficulty of obtaining uniformity 
throughout the thickness of the sheet. This is 
well shown in the tests of leatheroid sheets of various 
thicknesses, given in the following Table. 


Tests on Sheets of Leatheroid. 
Insulation Strength. 


Thickness. Total Volts. Volts per Mil. 

In. 

< 5,000 320 
he 8,000 256 
as 12,000 53 
a 15,000 240 
i 15,000 120 
1's 6,000 32 
} 6,000 24 


Hard rubber in various forms is sometimes use- 
ful, owing to its high insulating qualities. Its use 
is restricted, however, from the fact that at 70 deg. 
Cent. it becomes quite flexible, and at 80 deg. Cent. 
it softens. 

Hard rubber should stand 500 volts per mil. 
thickness. Sheets and bars of hard rubber should 
stand bending to a radius of 50 times their thick- 
ness, and tubes to a radius of 25 diameters. 

Slate is used for the insulation of the terminals 
of dynamos, &c. Ordinarily good slate will, when 
baked, withstand about 5000 volts per inch in 
thickness, 

The chief objection to slate is its hygroscopic 
quality, and it requires to be kept thoroughly dry ; 
otherwise, even at very moderate voltages, con- 
siderable leakage will take place. Where practic- 
able, itis desirable to boil it in paraftin until it is 
thoroughly impregnated. 

Slate is, moreover, often permeated with metallic 
veins, and in such cases is quite useless as an insu- 
lator. Even in such cases its mechanical and fire- 
proof properties make it useful for switchboard 
and terminal-board work, when re-enforced by 
ebonite bushings. 

Marble has the same faults as slate, though to a 
less extent. 

Kiln-dried maple and other woods are frequently 
used, and will stand from 10,000 to 20,000 volts per 
inch in thickness. The varnishes used for elec- 
trical purposes should, in addition to other insulat- 
ing qualities, withstand baking and not be subject 
to the action of oils. Of the varnishes commonly 
used, shellac is one of the most useful. There are 
a number of varnishes on the market, such as 
insullac, P. and B. paint, &c. 

One of the special insulating materials readily ob- 
tainable that has been found to be of considerable 
value is that known as ‘ vuleabeston,” which will 
withstand as high as 315 deg. Cent. with apparently 
no deterioration. This material is a compound of 
asbestos and rubber, the greater proportion being 
asbestos. Vulcabeston, ordinarily good, will with- 
stand 10,000 volts per 4 in. of thickness. 

As results of tests the following approximate 
values may be taken : 

Red press-board .03 in. thick, should stand 
10,000 volts. It should bend to a radius of five 
times its thickness, and should have a tensile 
strength along the grain of 6000 1b. per square inch. 

Red rope paper .01 in. thick, having a tensile 
strength along the grain of 50 1b. per inch of width, 
should stand 1000 volts. 

Manilla paper .003 in. thick, and having a ten- 
sile strength along the grain of 200 Ib. per inch of 
Width, should stand 400 volts. 
Tests on Oiled Fabrics. 
Oiled cambric .007 in. thick stood from 2500 to 45C0 volts. 


» cotton .003 ,, a »» 6300 ,, 7000 ,, 
» paper .004,, ~ » 3400 ,, 4800 ,, 
» ” -010 ,, 9 5000 volts. 


Composite INsuLATION. 
A number of composite insulations are in use, 
Consisting generally of split mica strips pasted with 
The 


shellac on to sheets of some other material. 
principal ones are : 





1. Insulation consisting of two sheets of .005 in. 
thick red paper, with one thickness of mica be- 
tween them, the whole being shellaced together 
into a compound insulation .015 in. thick. This 
stands on the average 3400 volts. 

2. Combined mica and bond-paper of a thickness 
of .009 in. had a breaking strength of from 2000 to 
3000 volts. 

3. Composition of mica and canvas. Mica strips 
are pasted together with shellac on to a sheet of 
canvas, and covered with another sheet of canvas 
shellaced on. The mica pieces are split to be of 
approximately the same thickness—about .002 in. 
—and lapped over each other for half their width, 
and about jin. beyond, so as to insure a double 
thickness of mica at every point. Each row of 
strips is lapped over the preceding row about 4 in. 

The sheets thus prepared are hung up and baked 
for 24 hours before use. The total thickness should 
be taken at about .048 in., using canvas .013 in. 
This will stand about 3000 R.M.S. volts. 

4, Composition of mica and longcloth, made up 
with shellac in the same manuer as preceding 
material. 

5. White cartridge paper shellaced on both sides, 
and baked for 12 hours at 60 deg. Cent. The total 
thickness is .012 in., and it will stand about 1500 
volts per layer. 

It will doubtless have been observed that the 
quantitative results quoted in this article for 
various materials are not at all consistent. This is 
probably in part due to the different conditions of 
test, such as whether tested by continuous or alter- 
nating current ; and if by alternating current the 
form factor and periodicity would affect the results, 
and it should have been stated whether maximum 
or effective (R.M.S.) voltage was referred to. Con- 
tinuous application of the voltage will, furthermore, 
often effect a breakdown in samples which resist 
the strain for a short interval. It is also of especial 
importance that the material should have been 
thoroughly dried prior to testing ; though, on the 
other hand, if this is accomplished by baking, as 
would generally be the case, the temperature to 
which it is subjected may permanently affect the 
material. It thus appears that to be thoroughly 
valuable, every detail regarding the accompanying 
conditions and the method of test should be stated 
in connection with the results. 

The importance of these points has only gradually 
come to be appreciated, and the preceding results 
are given for what they are worth. It is true that 
some tests have been made which are more 
useful and instructive, and it is desirable that 
various materials should be investigated exhaus- 
tively as soon as practicable. Such tests are neces- 
sarily elaborate and expensive and tedious to carry 
out, but it is believed that no simple method will 
give a good working knowledge of the insulating 
properties of the material. 

Summary of Quality of Insulating Materials. 





peor Elec- | Mecha- Hygro- 
trical, , Thermal. | nical. scopic. 

Mica .. re .| Excellent Excellent| Poor Excellent 
Hard rubber va Poor | G Fair 
Slate .. ..|Very poor Good | pa Poor 
Marble : Good a | - * 
Vulcabeston Fair Excellent ” Good 
Asbestos .. .. Good a Poor - 
Vulcanised fibre .. a Good - Poor 
Oiled linen .. Fair Fair Fair Fair 
Shellaced linen Good oe Poor Poor 


(Zo be continued.) 








FIRE PROTECTION IN EUROPE. 
No. X. 
By Evwin O. Sacus, Architect. 


Fire PRevENTION.—FirE Survey—(continued). 
In the preceding chapter, it will be remembered, 
plans were shown of the sites of several important 
London fires, such as those of St. Mary Axe in 1893, 
Finsbury, Bermondsey, and the Minories, of 1894, 
and of the West India Docks and Bermondsey of 
1895. The official fire brigade reports on these 
fires were added. I would now supplement these 
plans with some illustrations of three other London 
fires, which, though not perhaps as extensive as 
these just named, show certain interesting features, 
and I again have to thank Mr. Goad for extracts 

from his insurance map in order to describe them. 
The first of these additional fire plans, Fig. 57, 
page 134, is in respect to the well-known Charter- 





house-square fire of Christmas Day, 1889, and 





which, though having occurred now nearly 10 
years back, is of interest as affording a curious 
example of how a fire will damage the fronts of 
premises opposite to the scene of the outbreak, 
though separated bya comparatively broad thorough- 
fare. We have to deal here with printers’ premises, 
which belong to the most dangerous class of 
property in the Metropolis. The block had three 
frontages to thoroughfares, and was hence easily 
approached, as far as the fire brigade was concerned. 
Nevertheless, the building was entirely gutted, as 
were also the premises belonging to the publishers 
adjoining. In spite of isolation, the falling walls 
of the printers’ premises had damaged the fronts 
opposite, which were also severely scorched, and 
frequently got alight. 

Next we have, in Fig. 58, page 134, a plan 
of the notable fire of 1893 at Old Bailey, 
not many yards from Newgate Gaol, and which, 
owing to its vicinity to this historical building, is 
still remembered by many who are only too prone 
to forget our conflagrations within a few days of 
their occurrence. Here we again have an instance 
where a fire easily jumped a thoroughfare like 
Fleet-lane, and we also again have the dangerous 
risks of a printer’s establishment. The adjoining 
hazard, as will be seen from the plan, comprised 
several printers’ establishments, with their book- 
binding and publishing departments, and a large 
corset factory. Close by were further risks, such 
as Cassell’s ; but perhaps in this instance it would 
be as well again to quote the official report, which 
we quote below : 


Otp Battery, E.C., NovemMBer 15, 1893. 

This Fire, which was discovered at 10.34 p.m., com- 
menced in a building of six floors, about 120 ft. by 40 ft., 
situated at the corner of Old Bailey and Fleet-lane, and 
occupied partly as a perfumery manufactory. The nature 
of the contents and the area of the premises caused the 
fire to spread very rapidly, whilst the narrowness of 
Fleet-lane and the dangerous state of the walls, rendered 
the task of dealing with it exceedingly difficult. Two 
large printing establishments and several shops on the 
opposite side of Fleet-lane suffered severely, and it was 
only by the most strenuous efforts that the vast premises 
of Messrs. Cassell were saved from destruction. In all 
six buildings were burned out, and 10 others more or less 
severely damaged. Six hydrants and 28 steamers were 
kept at work for nearly three hours. The total force in 
attendance consisted of 218 men, with 41 engines, eight 
hose carts, five vans, one long ladder, and the water 
tower. The cause of the fire was not ascertained. 

But whilst I have so far spoken only of a fire 
‘*jumping a thoroughfare,” I have not called 
attention to the danger of second fires occurring at 
some considerable distance from the first, owing to 
burning embers being carried long distances by ex- 
plosion or by the wind. At large timber fires, also 
at fires of cabinet-makers, light goods warehouse- 
men, forage stores, &c., considerable care has to be 
taken that whilst the efforts of the fire brigade are 
concentrated on preventing the spread to adjoining 
property, this spread does not occur to premises 
some distance away, property in between escaping 
the danger. Perhaps one of the most notable cases 
of this kind occurred at Finsbury on June 10, 1896, 
when a fire which had occurred at some cabinet- 
makers’ whose premises were entirely gutted, 
as well as that of some adjoining property, 
found its continuation at some saw-mills, about 
400 ft. away from the fire. A plan of this fire, or 
these two fires, is also given in Fig. 59, and it will 
be seen how the main fire which occurred in a block 
facing Garden Walk, Charlotte-street, and Riving- 
ton-street, respectively, found its continuation in 
Leonard-street, in a block used as so-called French 
moulding mills, saw mills, and workshops. As a 
rule, we quite overlook the fact that there are possi- 
bilities of this kind, but where fires occur at night, 
and property is left unguarded, the occurrence is 
by no means very rare. The official report on this fire 
is given below, and it will be seen that the authorities 
have treated the matter as two separate conflagra- 
tions. As the official report speaks of 26 steamers 
having attended the first fire and 16 having attended 
the second, we might almost assume that 42 steamers 
had been at work ; but as a matter of fact, I believe 
these figures overlap, some of the engines from the 
first fire having naturally been used at the second. 

The report reads as follows : 

GARDEN WALK Fire. 

Two buildings of five floors each, about 40 ft. by 30 ft 
(used as manufactory, offices, &c.), and contents nearly 
burned out and partly fallen down, and a building of six 
floors about 70 ft. by 60 ft. (used as workshops, stores, 
&c.), and contents burned out and partly fallen down. A 
building in course of construction damaged by fire, heat 
and breakage. A building used as moulding mills and 
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contents damaged by fire, heat, water, and breakage. A 


shop and house of five rooms and contents severely 


damaged by fire, water, and breakage. First floor an 
contents of a building of two and three floors, about 60 ft. 


by 20 ft. (used as workshops and stores), and contents oO , . 
severely damaged by fire, water, and breakage. First |fronts were again damaged, and in one case the 


floor and contents of a building of two and three floors, 


about 60 ft, by 20 ft. (used as workshops and stores), and | fare, If the area be compared with those of the 
contents severely damaged by fire and part of roof off; 


rest of building damaged by heat, smoke, and water. 
The contents of a timber yard covering an i 
120 ft. by 60 ft. severely damaged by fire. A large build- 





| 


area of about | Siderable, and, similarly, the loss account was a very 





nature of the premises, it is only surprising that 
the fire did not spread further. This property 
faces two thoroughfares, having an average width 
f about 36 ft., and yet the whole of the opposite 


building burnt out on the other side of the thorough- 


Metropolitan fires, it will be seen to be very con- 





heavy one. 


sion, as already explained. As will be seen, the 
property faces Henry-street, a broad thorough- 
fare, and has at the back a narrow street known 
as Princes-street. In both cases, however, the 
fronts of opposite premises were again damaged, 
shutters split, glass broken, and the like, and 
in one or two instances the fire also made 
some headway into the fronts of the buildings con- 
cerned. I do not here wish to go into details, as it 
would mean constant repetition of the by no means 
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ing, let out in tenements, severely damaged by fire, heat, 
and water, and a part of roof off. All surrounding 
buildings and contents more or less severely damaged by 
fire, heat, water, and breakage. Owing to the wind, 
which was blowing fresh at the time, carrying sparks from 
this fire to a great distance, a block of buildings, several 
streets away, became ignited. 
LEONARD-STREET FIRE. 


moulding mills, workshops, &c.), and contents severely 
years | f 

about 50 ft. by 20 ft., back windows of second and third 
floors burnt out; rest cf building and contents damaged 
by fire, heat, smoke, and water. Two buildings of five 
floors (each about 50 ft. by 50 ft.), three upper floors and 
contents severely damaged by fire, and part of roofs off ; 
rest of buildings and contents damaged by fire, heat, 
smoke, and water. Six adjoining buildings damaged by 
fire, heat, smoke, water, and breakage. 

Now all the fires described above, as well as those 
spoken of in connection with the preceding article, 
were London fires, and risks involved were essen- 
tially of a Metropolitan character. It goes without 
saying, however, that important fires in the British 
Isles are not solely restricted to their capital, and 
that from time to time we have fires of almost 
equal importance, both as regards extent and value 
of property at stake, in Scotland, Ireland, and in 
the provinces. 

Take, for instance, the plan of the Sheffield fire, 
December 21, 1893, and of which an illustration is 
given in Fig. 60 to the same scale as those of the Lon- 
don examples. Here we have a general draper and 
upholsterer, with a considerable amount of adjoining 
property, a sausage factory and warehouse, a leather 
belt factory, all practically comprising one ‘‘ risk,” 
which was entirely gutted; and considering the 





A building of five floors, about 60 ft. by 30 ft. (used as 


by fire and roof off. A building of five floors, | 
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Or let us take a fire in the following year (May, 
1894) at Dublin, when Arnott’s great drapery 
stores was the scene of an important conflagration, 
of which we give a plan in Fig. 61, page 135. 
Here again we have one of those enormous struc- 
tures, or really groups of buildings, which comprise | 
one individual ‘‘risk,” and which in extent are | 
really far too large to be allowed in the midst of | 
valuable business property without due sub-divi- 





60. 


unusual history of a fire in risks of this class. As 
in the case of the Sheftield fire, I hence also do not 
give the official fire report, and I would only per- 
haps add this is a fire which occurred at night, the 
alarm being received about a quarter-past one Jn 
the morning, and that on the arrival of the brigade 
the Princes-street side was found to be well alight. 
There seems to have been some wind at the time 
to the north or north-west, and it was not until 
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this wind dropped and rain fell, about 3 a.m., that 
the conflagration was really stopped. 

Having taken a provincial centre like Sheffield as 
the scene of a fire, then Dublin, I would conclude 
with an instance from Scotland, and have selected 
Glasgow as the scene of a fire, and the Anderston 
Quay as the example. This fire, which occurred 
just a year ago, on January 16, on the property of 
the Anderston and Kingston Storage Company, 


|instance were of considerable dimensions, though 
I am informed that some of them were blocked with 
empty oil and treacle barrels, and also with a certain 
number of full barrels of this description. The 
frontage of the property is on to the Anderston 
Quay. There was a narrow street running up the 
one side of it, and a large yard at the back. The 
adjoining property on the fourth side was that of 
the London and Glasgow Engineering and Ship- 
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covered a very considerable area, as is shown by 
the plan Fig. 62, annexed, the various blocks 
containing a grain and case goods, treacle, forage, 
and general stores, and the connection between the 
different sections being such as to give every faci- 
ity for a spread of fire; the more so as I believe 
Some of the buildings were either timber or half 
timber-work, and (as in the case of the draper’s 
read just referred to) provided with innumerable 

yights. The yards and areas, however, in this 





building Company, whilst the property on the 
opposite side of the narrow street referred to 
was occupied by Eastmans and by several im- 
portant flour and grain stores. Perhaps I 
should also add that a corner of this large site 
| was in the occupation of some copper and tin- 
|plate works, and that these were very cleverly 
saved by the fire brigade. Everything else on the 


site has had to be marked “burnt out,” which 
means entire gutting. 


Of the adjoining properties 





the fronts were only slightly damaged, and in some 
cases the roofs ; and it will be here well to observe 
that the grain warehouses overlooking the site had 
been provided with wire blinds to all windows. 
There was, of course, a good water supply avail- 
able, but it took the fire brigade five hours to 
obtain a stop, i.e., from 11.15 p.m. on January 16, 
to 4.15 a.m. on January 17. This fire affords an 
excellent example of some of the large risks that 
have to be contended with in our provincial cities, 
and though there is often more roominess, it is 
not this alone that prevents a fire from becom- 
ing serious and disastrous. No plan ofa fire can 
more clearly show than this one how good 
planning and construction would necessarily have 
prevented the spread of fire, but the plan also 
indicates how little must have been done in a 
case of this kind to have allowed the fire to become 
so extensive. It is not often that large storage 
companies have the advantages of so much space as 
was the case here. It is seldom that they can 
group their buildings in wings and sections as is 
here the case. With good planning and construc- 
tion, no matter what the adjoining risks, there was 
no need for the fire to have extended beyond the 
dangerous treacle store in which it originated. But 
remember, this treacle store, if I am rightly in- 
formed, was either a timber or half-timber building, 
as well as some of the adjoining blocks. Surely we 
cannot expect otherwise than to incur enormous fire 
losses until we give more thought to planning and 
construction than was here the case, 

But now, quite independent of large individual 
risks like that of the Storage Company at Anderstcn 
Quay, or the Dublin draper’s, what do all these fire 
plans teach us in respect to situation? We found 
at the St. Mary Axe fire that a thoroughfare of 
under 30 ft. (St. Mary Axe itself) was jumped in 
such a manner as to involve considerable destruc- 
tion of property opposite the side of the main out- 
break. Manning-street at the Bermondsey fire, 
under 30ft. wide, was similarly jumped, and likewise 
Tabernacle-street in the Finsbury fire of 1894. As 
to thoroughfares of 20 ft. and under, fires nearly 
in every case spread across them with the greatest 
ease. Take, for instance, Bury-court at the St. 
Mary Axe fire, Church-street in the Minories, 
Paradise-place at Finsbury, or Fleet-lane at Old 
Bailey. On the other hand, opposite fronts 
on thoroughfares of upwards of 30 ft. width seemed 
to have been held, as a rule, even if at times under 
considerable difficulties. Take Charterhouse-street, 
for instance, in 1889, though the damage to some 
of the buildings was yet considerable. The oppo- 
site sides of thoroughfares of 40 ft. width and over 
seem to have been held with comparative ease, 
even at such a serious conflagration as the Dublin 
example, where the north side of Henry-street was 
saved. Of course, I am speaking of business 
premises erected as customary to-day, and not 
having their fronts protected in any special manner, 
and I am also assuming that there are no special 
complications with regard to wind. Of course, 
with a strong wind, even a 40-ft. thoroughfare 
cannot always be held if the contents of the build- 
ings are of a highly inflammable nature, and there 
is not a very strong force of firemen and appli- 
ances in attendance. But, taken as a rule, 
40 ft. suffices for all ordinary purposes, and our 
Building Act shows quite a correct figure when it 
names 40 ft. as a minimum width for new roads. 
To summarise, given ordinary frontages, no special 
difficulties with regard to wind, and with the force 
of firemen that usually attends a London fire in its 
early stages, thoroughfares of less width than 20 ft. 
are difficult to hold ; 30-ft. thoroughfares have fre- 
quently been jumped in London with serious con- 
sequences. A 40-ft. width can, however, be easily 
held in the Metropolis. I particularly say under 
ordinary circumstances, and with such force as it is 
customary to find at the early stages of a London 
fire. I am, however, under the impression that 
with a strong force early in attendance these figures 
might be reduced, and that the 25-ft. thoroughfare 
so common to the City area could be held, if not 
even 22-ft. and 23-ft. streets; and, further, that if 
we were to take such simple preventative measurcs 
as wire, iron, or hard wood shutters and blinds, 
even 15-ft. courts and alleys need not be jumped. 
Look, for instance, at Warroch-street on the Glas- 
gow fire plan, where we find that whole frontages of 
flour and grain warehouses were equipped with wire 
blinds to all windows, and thus withstood any 
spread from a grain store opposite. 

Now let us take any other lesson which these 





H 
& 
{ 
1 
| 
{ 


136 


ENGINEERING. 





| Fr. 4, 1898. 











plans teach us with regard to general situation, and 
we observe that the common lighting area almost 
regularly means a spread of fire across it to other 
property if the outbreak is anything like fierce. 
Several buildings surrounding this mutual area 
really become one risk with the common chimney ; 
and thus we learn that if we must have mutual 
areas, the same rules must apply to them as to 
thoroughfares, if not severer ones, and should 
they be narrow the equipment of shutters or blinds 
is certainly advantageous. But in laying out new 
thoroughfares, the regular division of plots is of the 
utmost importance from the fireman’s point of view, 
and the necessity of a mutual area should be avoided 
if possible. 

Next, we have the party wall, which is broken 
through by doors or other openings and loses its 
value ; again making one “‘risk” out of several 
structures. We find this combination of ‘‘ risks” 
becoming all too extreme in the great drapers’ 
warehouses such as the one at Dublin. Why no 
less than 30 or 40 buildings comprise one ‘‘ risk ” 
in this case. 

But why try to explain these plans? when each 
individual map teaches its own lesson for its own 
district or locality ; and those who study them must 
always look at them from different points of view. 
The building official and the district surveyor must 
necessarily examine the plan with the special pur- 
pose he has in view regarding the control of the 
structure ; those intrusted with our street improve- 
ments must give their main attention to the width 
of thoroughfares and the heights of buildings ; the 
fireman reads the plan with special regard to 
facilities for approach, the position of hydrants, 
and the various difficulties in respect to con- 
struction, openings, or methods of lighting. Again, 
the occupier of the warehouse knows only too well 
the dimensions he must have to carry on his busi- 
ness, and finds it difficult to reduce the size of his 
floors, and those who are interested in such an 
establishment as the draper’s stores have to con- 
sider the advantages of making their sale-rooms as 
open as possible ; whilst the storage company knows 
the necessity of give-and-take in its individual 
departments, and the great inconvenience of shut- 
ting off their sections from each other. The prin- 
ciples of planning and construction must neces- 
sarily be the result of compromise between the 
essential requirements for carrying on trade on the 
one hand, and affording a certain practical mini- 
mum of risk on the other. It is quite impossible 
to so arrange our towns that they are absolutely 
perfect from the firemen’s point of view. We can 
only strive, as I have said, for a certain practical 
minimum, and even that practical minimum is 
most difficult to arrive at owing to the various con- 
flicting interests. A city must be safe, but we can- 
not afford to hamper the trading community with 
such restrictions as would make their business 
impossible. This applies equally to a large metro- 
polis like London and to the smallest village with 
its flour mill and barns. 

What the fire maps presented, however, do teach 
us is that certain restrictions with regard to the 
laying out of thoroughfares, the division of building 
land, planning and equipment of structures, are 
absolutely essential; and no code of regulations, 
and no description of ‘‘risks,” can more clearly 
illustrate where a danger lies than these plans of 
fires prepared from the fire surveys for our insur- 
ance companies. Those fire surveys, as I have 
indicated, have been prepared solely for the com- 
panies, in order to afford them an opportunity to 
gauge and distribute risks of their business. But 
they are one of the most valuable contributions to 
the science of fire protection that we have in this 
country, and it is only to be regretted, as I have 
said before, that our public authorities do not as 
yet avail themselves of this form of record. To my 
mind, fire surveys of tis description are not only 
valuable for the Building Act Department, but 
should be placed in the hands of our district sur- 
veyors, who are intrusted with the execution of our 
regulations. They should not, however, only 
be used for reference, but should serve as a 
basis for the framing of special regulations in re- 
spect to fire prevention, and more especially with 
regard to the different zones principally affected 
by fire. As regards the fire brigade, the forces of 
any city should only be too thankful if maps of this 
description could be at their disposal, and it is not 
only a question of the central office having them 
with a view of assisting them in questions of organi- 
sation or equipment ; but alsoa matter of importance 





to their officers in respect to so-called fire tactics 
that the sectional stations shall be provided with 
maps that in every way give the fireman the geo- 
graphy of his locality, with special regard to the 
facilities or difficulties he has to contend with. 

These are some of the reasons why I have given 
a prominent place in this series to the fire survey 
as undertaken for the insurance companies, and 
why I have shown maps of actual fires to indicate 
what lessons can be learnt from them. If these maps 
had now been presented with all the many details 
which are shown on them as regards structure and 
planning, Iam sure that many of those who well 
know the respective localities would have been sur- 
prised at the surroundings in which they live. I 
have, however, not shown these plans with full 
details, as I was under the impression that for 
general purposes the illustrations, even as given to 
a small scale, would suffice to explain much that is 
not generally known to those living on the pre- 
mises, much less to our building authorities or the 
fire brigade. Ata future date I shall still present 
a plan of some section of London in which every 
detail of the buildings will be shown, as far as fire 
prevention requires them’; but for the present the 
survey maps, as presented with special regard to 
actual fires, will no doubt fulfil some purpose in 
drawing attention to the value of the work which 
is being done for the insurance offices, but of which 
the general public has so far had but little benefit. 

In closing this chapter, I would, however, point 
out that the only kind of fire survey I have so far 
dealt with in this kind of map-making for the pur- 
poses of insurance, I have not yet dealt with the 
inspections for the insurance companies ; much less 
with the many forms of control or surveys practised 
for, or by, public authorities both at home and 
abroad, either under Fire Acts, Factory Acts ; or 
the many other methods of regulation to which we 
are subject. 








SOCIAL ECONOMY EXHIBITS AT 
BRUSSELS. 

In some respects the most interesting series of 
exhibits in the recent Brussels Exhibition have 
been those classed under the Second Section of the 
General Catalogue, that devoted to Social Eco- 
nomy. This section comprised all that relates to 
teaching and apprenticeship, the organisation of 
labour, the safeguarding and _ regulation of 
labour, labour economics (cost of living, housing, 
&c.), professional associations and workmen’s clubs, 
labour legislation, history statistics and publica- 
tions referring to social economy, thrift, insurance, 
money-lending institutions, building and financing 
societies connected with workmen’s dwellings, pro- 
vident and charitable institutions. This mass of 
interesting and valuable exhibits was arranged 
under the superintendence of Joseph Broughmans, 
C.E., Inspector of Labour, attached to the Ministry 
of Manufactures and Labour. It is a matter of 
regret that the exigencies of space compelled 
the authorities to place the collection in the 
galleries above the main hall, which were in the first 
place ditticult of access, and during the summer 
too hot to remain in. In the autumn, when the 
temperature had become agreeable, the bulk of 
visitors had left, not to return, and the exhibits 
remained, to a great extent, unseen and unappre- 
ciated. The Ministry of Manufactures and Labour, 
in conjunction with the Association of the Belgian 
Manufacturers for the study and propagation of 
safety devices to preserve workmen from the acci- 
dents of labour, set up a model workshop containing 
a variety of machine tools, all of which were fur- 
nished with appliances to prevent accidents due 
to carelessness on the part of the workmen 
using them. This collection, and other safety and 
labour appliances exhibited in connection with 
Section 2, will be placed ultimately in the museum 
which is about to be formed by the Ministry of 
Manufactures and Labour. The Belgian authorities 
have been fully alive to the special opportunities 
afforded by exhibitions for acquiring products for 
industrial museums, and they have made use of 
them in a way our own authorities, and especially 
the Chambers of Commerce of our great towns, 
ought to imitate. 

The Belgian Government have experienced much 
the same difficulty from the inertia of the working 
classes in respect to all matters relating to sanita- 
tion and safety that we experience on our side of the 
water; and they have often found as much or more 
opposition to inspection on the part of the work- 





men themselves, as they have on the part of the 
masters : the inference being that, here as every- 
where else, to insure the adoption of regulations 
and appliances which are distinctly in the workman’s 
interest, it is absolutely indispensible to use com. 
pulsion, the more reasonable methods of education 
and persuasion being so slow in their operation 
as to be practically out of the question. 

In the model workshop in the Exhibition all the 
safety appliances were painted red, so that the 
attention of every one working there might in. 
voluntarily be attracted to them. The Association 
undertake the inspection of all workshops and 
manufactories on a sliding scale of charges, starting 
with 10d. a head for small works employing up 
to ten workmen, and reducing this charge down 
to 3d. a head in works employing from 900 to 
1000 workmen. For these charges they also under- 
take to suggest suitable accident-preventing appli- 
ances adapted to the works they inspeet, and thus 
relieve the masters, as far as possible, from risk 
and responsibility due to insufficient or imperfect 
devices. Most of the appliances fitted in the model 
workshop are of a simple and inexpensive kind, 
readily fixed and easily made. Accidents that may 
arise from the breaking of belts are provided 
against by the fitting of wire netting trays below 
the belts, which would catch and stop the broken 
belt from falling among the workmen. Accidents 
such as the introduction of a workman’s hand 
between the rolls when feeding cloth or paper, or 
any other material, are prevented by the adoption 
of a feeding apparatus that is automatically reversed 
as soon as any matter thicker than the material 
which has to pass between the rolls reaches the 
lower end of the feed—the feeding apparatus tilts 
and the motion is at once reversed, so that the 
hand cannot be caught between the rolls. Planing 
and rabbetting machines have an adjustable shield 
of thin metal fixed over them, which prevents all 
accidental contact with the cutters. The same is 
the case with moulding machines, and the acci- 
dental introduction of the hand with the wood from 
which the moulding is cut, is thus rendered im- 
possible. A more novel and probably more effec- 
tive form of protector for planing and slotting 
machines was one exhibited apart from the model 
workshop. It consists of a frame shaped like the 
letter W (inverted), and pivoted at the central 
apex, the single ends being provided with rollers, 
and the whole balanced so that the entering jaw 
is always lifted ready to receive the piece to be 
planed except when the wood is actually introduced ; 
the jaw then closes down upon it, while the rear 
roller lifts just sufficiently to enable the piece to 
pass. This is simple, inexpensive, and very effec- 
tive, and should prevent many accidents with 
these machines. It is often essential to be able 
instantaneously to stop and reverse machinery in 
motion to avoid an accident: a very simple and 
effective electric switch known as the Debrayeur 
Diermann, was exhibited, by which the whole of 
the machinery in the model workshop was con- 
trolled, stopped, or reversed instantly. 

An effective safety coupling applicable to rolls, 
presses, disintegrators, crushers, travellers, and 
bucket chains, in fact to all machines where a 
serious increase of resistance leads to accident, was 
also exhibited. This consists of two separate 
sleeves keyed on to the shafting connecting the 
motor and the tool to be worked. ne sleeve 
carries a series of projections and the other an equal 
number of spiral springs so set that the two sleeves 
remain coupled till the limiting load is attained, 
when the projections are freed from the springs 
and the sleeves are disjointed. To recouple them 
the motor must be stopped. The ‘ Viviez” coupler, 
made by Messrs. Beer, of Jemappe-sur-Meuse, 1s 
being extensively adopted in Belgium, and several 
examples were exhibited in various parts of the 
Exhibition. There was a whole collection of 
automatic safety appliances for shifting belting 
from one pulley to another while in motion. Over 
the circular saw in the workshop was an adjustable 
suspended shield, together with a fixed dividing 
knife behind the saw ; this latter prevents accidents 
from the sawn strips nipping the saw and being 
flung back against the workman in charge. The 
gas motor driving the whole workshop (6 ye 
power), constructed by the Phoenix Company 
Ghent, was well protected in every direction = 
possible accidents, by eight guards in. expen 
metal supported on gas tubing. A starting handle 
was provided, which was self - disengaging 
soon as the engine overran, Two such sa ety 
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levers can be used for heavier flywheels and 
larger engines. Messrs. Fontaine and Co., of 
Frankfort-on-Maine, exhibited a device for pre- 
vention of accidents from the bursting of emery 
wheels or grindstones. This consists of an adjust- 
able jaw fitted to the holder of the stone, which 
can be tightened at will, and the interposition of 
a lining of cardboard, or rather of a series of card- 
board washers between the steel holder and the 
wheel or stone, the latter being cut to the shape 
of a double cone, 7.e., thicker at the centre than at 
the circumference. Should the stone burst, it is 
impossible for the pieces to escape through the 
jaws and to become detached from the cardboard 
washers, so as to be projected to a distance. Ex- 
periments made with stones intentionally cracked, 
and then run at double working speed, have 
shown that under these circumstances no danger 
of scattering occurs. <A safety cage for lifts in 
buildings and warehouses was shown in which 
the doors are automatically locked when the 
lift is started, and are only released when it is 
opposite a landing ; this lift was used for taking 
visitors up to the overhead gallery. It is fitted 
with two wire suspenders, either of which might 
break without the cage being dropped. The most 
ingenious safety appliance, however, was the 
one shown in connection with the handling of 
plate glass. This consists of leather underslings, 
with handles and strips of wood attached thereto, 
of a sufficient height to steady the glass above ; 
against these strips the workman’s shoulder rests, 
and from the top hang hinged supports, the 
ends of which rest in the workman’s other hand. 
In this way, if the sheet should break it will be 
held together, and the pieces prevented from cutting 
those who are carrying it. Safety scaffolding was 
also exhibited, of a system developed in Holland— 
but which seems more complicated and no more 
efficient than that in use at home. An excellent 
form of respirator for the protection of workmen 
engaged in trades where poisonous or destructive 
dust is produced, was shown. It was an alu- 
winium shield with perforations, fashioned so as 
to fit over the mouth and nose, and held in position 
by elastic loops over the ears ; over this a second 
shield of the same material and shape fits, and 
is easily attached and detached at will. Between 
these shields a thin layer of cotton wool is placed, 
which filters the air and removes all dust before it 
can be breathed. This respirator is manufac- 
tured by Jules Bellot, at Chaupeix (Puy de Dome, 
France), and gives excellent results. Safety cans 
and lamps were also exhibited, and the Belgian 
State Railways showed three excellent safety ap- 
pliances for the handling of heavy bearings and 
weights (such as wheels, axles, &c.) by one work- 
man without any risk of injury. All the above 
safety appliances, and many more we have not 
space to mention, have been secured by the 
Belgian Government as a nucleus of their Labour 
Museum, where they will be permanently at the 
disposal of the public. 

To enable the Belgian working man to appreciate 
the vastly superior position in which he has been 
placed by modern appliances when compared with 
that occupied by his predecessors, the Ministry of 
Manufactures and Labour collected and exhibited 
in motion a complete series of appliances for the 
manufacture of cloth, both ancient and modern, 
as used in the industrial centre of Verviers. The 
old system versus the new was not only contrasted 
in the ancient series of appliances, but a sheet of 
coloured wood-cuts and a pamphlet recapitulat- 
ing the history of the Verviers industries was 
printed and thousands of copies distributed among 
the working classes visiting the Exhibition. The 
contrasts pointed out therein are startling. 
Beginning with washing the wool in cradles over a 
watercourse for 14 hours a day at 1s. 3d.; beating 
it with sticks on a trellis-work board ; combing it 
with a hand-comber and spinning it with hand- 
Wheel and spindle at the rate of 1250 yards a day 
for Is. 8d.; working it up in a hand-loom, 
often requiring two hands to work, for 1s. 5d.; 
washing it by foot-treading in so-called coffins, 
and later in the primitive washers (of which 
the Government have secured a fine specimen 
for the Industrial Museum); pressing it in 
Screw presses worked by a capstan and_ bars ; 
carding with hand-carders to remove the fluff, one 
eres operations, only remunerated at from 
sang Osd. per day; shearing it with hand- 
rei y 1e clumsiness and weight of which would 
“ppal_a modern workmen—compared with the 


mechanical washing and cleansing machinery where 
the workman’s labour is reduced to a minimum, 
although he earns on an average 2s. 6d. aday ; with 
the mechanical beater at which he earns the same ; 
with the automatic 300-spindle self-acting spinner, 
where they earn from 2s, 3d. to ds. 3d. a day ; 
the mechanical looms, the cylindrical presses, the 
carders and shears, where from 2s. 3d. to 2s. 6d. 
a day is earned, with comparatively a minimum of 
manual labour. All these things were admirably 
set out, as well as the increase in the number of 
hands employed, which has amounted in certain 
cases in Verviers to twenty-fold, with improved 
surroundings in respect to home comforts. If the 
surroundings of the masters have improved in the 
present century, those of the workmen have cer- 
tainly improved at a much higher ratio, and this is 
too often forgotten ; so that an object-lesson of this 
kind should be very useful if only the more thought- 
ful of the working class would take the trouble 
to consider it. The phenomenal diminution in the 
cost of production due to the use of machinery, 
which has made a yard of cloth cost less than one- 
tenth of what it cost at the beginning of the century, 
is only to be matched by the phenomenal increase in 
the wages of workmen coupled with the reduction 
in the hours of labour, the combined effect of which 
is to make the remuneration per hour nearly ten 
times as great as it was at the same period of the past. 
This has been necessarily accompanied by an equally 
phenomenal decrease in the rate of mortality among 
workmen from some 30 per 1000 to 15, and an in- 
crease in the total population of from 10,000 to 
53,000. The same results have been obtained in 
almost all the industries in Belgium through the 
improvement of mechanical appliances and the 
introduction of machinery. 

The statistical diagrams and tables exhibited by 
the various trades unions, the benefit and friendly 
societies, and the Ministry of Manufactures and 
Labour, most of which were specially prepared 
for the Exhibition, and will be transferred to the 
Labour Museum, are unique, and all bear tes- 
timony to the industrial development of Belgium. 
Many of them are well worth reproduction, 
especially those relating to the distribution of 
masters and workmen, capitalists and producers 
throughout the country, the working - man’s 
budget, &c. 

The reproduction of a potter’s workshop and 
furnace of the ninth century, of a blacksmith’s 
forge of the thirteenth century, and of a printer’s 
shop of the sixteenth century, were also admirable 
object-lessons, correct in all their quaint details ; 
these will be transferred and preserved in the 
Labour Museum. 

The Ministry of Manufactures and Labour de- 
serves great credit for the amount of care and 
thought they bestowed on the collection of all 
appliances and information connected with their 
department, and the foreign contributions were 
not by any means insignificant; for instance, 
the Board of Trade Labour Department, which 
has been rewarded with a Grand Prix, and the 
exhibit of the Woodhouse Mills Benevolent Insti- 
tution, which met with the same success. 


(To be continued.) 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. V. 


THe Brast-FurNACE DEPARTMENT. 

THE arrangement of the blast-furnace department 
at Creusét is shown on the general plan, Fig. 37, 
page 138 ; at the present time it consists of : 

Five furnaces in blast. 

Twenty Cowper stoves. 

Thirty tubular gas-fired boilers. 

Six horizontal blowing engines, Corliss type. 

One battery of 168 horizontal coke ovens. 

Eight tubular boilers fired by the waste gases 
from the coke ovens. 

One shop for cleaning and grinding coal ; this 
shop is placed at one end of the long line of coke 
ovens. 

Two Briquette-making installations containing 
three double-action presses, Couffinhall system. 

One repairing shop for the maintenance and 
current repairs of blast-furnace plant, and auxiliary 
material. 

Offices and stores. 

All the blast-furnaces, which are served each by 





a separate hydraulic charging lift, are built in 


front of a platform half the height of the furnaces ; 
this platform is used for stacking ore, and for the 
various installations connected with the work, 
excepting the Cowper stoves, and a battery of 
18 gas-fired boilers which are mounted on the 
ground level. 

In the compressing shops, briquettes are manu- 
factured from pyrites refuse, obtained from out- 
side sources, and from the refuse of roasted 
spathic carbonaceous iron ore obtained from the 
mines of Allevard (Isére) belonging to the Creusét 
Company. 

The references to the letters on the plan, Fig. 37, 
are as follow: 


A, A. Blast-furnaces. 
B, B. Briquette shops, Nos. 1 and 2. 
C, C. Hydraulic presses. 
Lime stores. 
E, FE, Raised platforms. 


Battery of 18 gas-fired (furnace) boilers. 
Blowing engine-house. 

Three coal-fired boilers. 

Coal-handling yard. 

168 Horizontal coke ovens. 

Battery of six gas-fired (coke oven) boilers. 
Old vertical blowing engines. 
. Battery of 10 gas-fired (coke oven) boilers, 
. Repair shops. 

Stores. 

Offices. 

. Water reservoir. 

. Steel works. 

. Pumps and accumulators. 

Fig. 38, page 146, is reproduced from a photo- 
graph showing a group of three furnaces with their 
Cowper apparatus, and the chimney for the escape 
of products of combustion, as well as the arrange- 
ment of pig beds. The furnace on the right has 
been remodelled in its outer shell since this 
photograph was taken. The blast-furnace plant at 
Creusot was originally insignificant in size, and, 
of course, of imperfect construction, but changes 
have been made from time to time which have 
kept the plant well up to modern practice ; in the 
following article we shall deal only with the latest 
appliances, especially those which have relation to 
the blowing engines and the utilisation of waste 
gases. 

The type of blast-furnaces in use has not been 
modified for some years, the form established by 
experience being well adapted for the production of 
the special qualities of iron required by the works. 
The height in all cases is 20 metres (65 ft. 7 in.) ; it 
has been found that this height is the most conve- 
nient for working and for reducing the ores which 
are employed. The Jast furnace, remodelled as 
above-mentioned, was put into blast on Septem- 
ber 8, 1897; the construction of this furnace is 
shown in Figs. 39 and 40, page 138 ; such modi- 
fications as have been introduced refer almost en- 
tirely to matters of detail. The mouth of the furnace 
is closed by a bell operated by hydraulic presses ; 
the arrangement is peculiar to Creusdt, and is clearly 
illustrated in the figures. The closing apparatus 
in the earlier types was placed on the refractory 
lining at the top of the furnace. This arrangement 
was found wanting in stability when the lining 
became worn in the vicinity of the falling charge. 
This defect has been remedied by placing under- 
neath the columns carrying the apparatus, a frame 
consisting of heavy cast-iron girders that shift 
the load nearer to the edge of the furnace, and to 
those points where the masonry incurs no risk of 
being injured. Within the gas chamber, a cast- 
iron lining 2 in. thick has been placed, with the 
object of protecting the inner shell from breaking 
down on account of the fall of the charges. The 
air mains have been considerably lightened, in such 
a way as to facilitate moving and replacing them. 
It is always desirable, as far as possible, to shift 
the mains by hand, without the use of cranes, 
which are inconvenient and less rapid than manual 
working. The tuyere arches have been reduced to 
a minimum of opening, and are made of steel 
castings ; the strength is much increased by the 
solidity of this part of the installation. All the 
blast-furnaces are of the closed breast type, and 
have five tuyeres placed normally, the mouth 
being 140 millimetres (5.51 in.) in diameter. The 
perspective view Fig. 38 shows the lower part 
of this new furnace. The body is protected 
outside by a wrought-iron shell, but the hearth 
is only strengthened by iron rings. The volume 
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of this new furnace, which is practically the 
same as that of the others, is divided as follows : 
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Diagrams from Stearv Cylinder 


Fig 48. 
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140 
Cubic Metres. Cubic Feet. 
Crucible and hearth ... 5.370 189.66 
Boshes _... aa his 99.156 3500.18 
Shaft oa pas we «= 2. OL 8101.73 
Gaschamber _... m 28.888 1021.32 
Total es --- 362.499 12812.89 


Of the five furnaces in blast, three are for the 
3essemer-Thomas process ; the two others produce 

forge pig or pig for ordinary work, according to 
requirements. The pig for the Bessemer steel 
works is cast direct in a travelling ladle hauled by 
a small locomotive that conveys it to the steel de- 
partment close by ; when the Bessemer plant is not 
working, the pig iron is cast into ingot moulds. The 
daily production of pig from each furnace averages 
about 80tons. The duration of the blast-furnaces 
is very considerable, the minimum being from 
eight to nine years. The furnace recently re- 
modelled had had the longest existence ; it was 
lighted on August 9, 1879, by M. Ferdinand de 
Lesseps, and it remained in constant service until 
March, 1897. This showed a life of nearly 18 
years, during which time, but for small accidents, 
the blast was never stopped, excepting on one 
occasion, when the crucible and part of the hearth 
were renewed. 

Blowing engines of from 10 to 15 revolutions 
have been abandoned, and have been replaced by 
horizontal machines running at a much higher 
speed. By this change a considerable economy in 
steam production has been made, as well as a saving 
in the first cost of installation. Figs. 41 to 47, pages 
138 and 139, illustrate the most modern type of blow- 
ing engines at Creusdt ; they consist of a Corliss 
horizontal motor and an air cylinder on an exten- 


-sion of the same line. The motor offers nothing parti- 


cular for notice, as it is fitted with the ordinary type 
of Corliss valve gear. Some new details have been 
introduced in the blowing cylinder; the rubber air 
valves, which, with the high speed of running 
adopted would speedily have worn out, have been 


Fig. 47, which is reproduced from a photograph, 
is a general view of the installation of blowing en- 
gines, showing five engines, the sixth being in course 
of erection. A large number of machines of this 
type, as well as vertical blowing engines, have been 
constructed at Creusét for different metallurgical 
works in France. The following are some of the 
principal data and dimensions of the engines illus- 
trated : 
Diameter of steam cylinder 
Length of stroke... is 
Mean steam admission ... : 
Effective steam pressure at cy- 
linder_... “ os oe 6 kg. (85 Ib.) 
Diameter of air cylinder ... 1.770 m. (69.69 in.) 
Effective section of cylinder 2.436 sq. m. 
(26.39 sq. ft.) 
4 per cent. | 





.750 m. (29.53 in.) 
... 1.400 m. (55.12 in.) 
.300 m. (11.81 in.) 


Volume of dead space ... re 
Number of inlet valves at each , 
end of air cylinder __... on 150 
Maximum inlet area -276 sq. m. 
(2.969 sq. ft.) 


Number of outlet valves at each 
end of cylinder ... ee ie 180 
Maximum area of outlet valves .dol sq. m. 
(3.56 sq. ft.) 
Number of revolutions per mi- 4 


| 

} 

| 

| 

nute ae we Son 50 | 
Weight of flywheel 11,000 kgs. (11 tons) | 
Air pressure in reservoir (in . 
centimetres of mercury = 30 (11.81 in.) 
Maximum depression at inlet (in ’ | 
centimetres of water) ... _ 17 (6.69 in.) 
Work absorbed by air cylinders 288 h.-p. 
,, . developed in steam cy- 
linder _... oe = i 378 ,, | 
Volume of air compressed per | 
} 


revolution at 0 deg. and at 6.06 cub. m. 


760 m. (29.92 in.) ... eee) 
Air compressed at 0 deg. and x 

—" m. (29.92 in.) of steam { (iss pee 

In our next article we shall describe and illus- | 
trate the coke ovens and gas-fired boilers, forming | 
a part of the blast-furnace plant. 











|frames. Evenso the grate at the bottom is narrow 


compared with its length, but by swelling out the box 
above, as shown in Fig. 3, ample combustion space is 
obtained over the fire. The total heating surface is 
3280 square feet, of which 3045 square feet is tube sur- 
face. The grate area is 34 square feet. The view of 
the boiler in Fig. 15, page 154, perhaps conveys the 
best idea of its Brobdignagian proportions. 

The cylinders are also huge. Sections through one 
are shown by Figs. 12 and 13, and a perspective view 
of one tr: with its half saddle by Fig. 14. The 


| valves, it will be seen, are of the piston type, and 
|are therefore completely balanced. The main piston 
‘is of the hollow box pattern, and the piston-rod is 


prolonged into a tail rod working in a sleeve, as 


‘shown. The weight distribution is clearly shown in 


Fig. 16, the heaviest load on one pair of wheels being 
about 20 tons. The following very complete Table of 
particulars will supply any further details required : 


Type Ye ae a ... Special 12-wheeled 
freight 
Name or number ... 100 


Name of builder ... ... Brooks Locomotive 


orks 
Name of operating road... Great Northern 
Railway 
How many, and dates of, de- 
livery... on ae ...T'wo. December, 1897 
Gauge es ee Ne 4 ft. 85 in. 
Simple or compound _... Simple 
Kind of fuel to be used ... Bituminous coal 
Weight on drivers ce 172, 
+ truck wheels 40,750 ,, 


» total, engine... ses 212,750 ,, 
ns tender, loaded ... ae 96,000 ,, 


308 750 ,, 





», total, engine and tender 


General Dimensions : 
Wheel-base, total, of engine... 26 ft. 8 in. 


re driving... ise 35:55 48 5, 
ms total, engine and 
tender... i - ae 54,, 3f,, 
Length over all, engine ... ae aa So 
e » total, engine ... 
and tender G4, 14.5; 


— centre of boiler above 
s 















































Ren es aes A wAeR! << ARTODON” LOCOMOTIVE FOR THE Height of stack above rails 1) 15%) 6 
a: oe a : vy AgAL CLOSING Springs in Onder GREAT NORTHERN RAILWAY, U.S.A. Heating surface, firebox... x 235 sq. ft 
to reduce the resistance in opening toa minimum.| We» complete this week by our two-page engraving e at Ms ~ x 3045, 
The discs are of special steel made at Creusdt ; they | and the views on the present page and page 142, our | 7? a oe 3280 ,, 
have very considerable durability, and can be re-| illustrations of the extremely heavy locomotive built | GERCRTOR... xc a8 34, 
placed with great facility. The inlet valves are| for the Montana service of the Great Northern Rail- | Wheels and Journals : 
arranged on the lower half of the air cylinder, | way of America by the Brooks Locomotive Works, | Drivers, number... 0... ase 8 
“42000 “ea00o G6009 12000 ; 
Fig. 16. : cer ee oe 
“2000 '24000 “2000 ° 20876 
O Cp 
~ | 1 WEIGHT|ON DRIVERS *172,000 Pie WEISHT ON TRUGK 40,760 
‘ ae ag es : | oe ; ei fake TOTAL weigur ‘212,750 ""'f"7 ON TaMs ae 
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FSIC_N. 
and the outlet valves on the upper half, in the | Dunkirk, N.Y. As already stated in our issue of the Drivers, diameter eta ts 55 in. 
manner usual with horizontal blowing engines. | 21st ult., the engine weighs 95 tons without its tender, ” material of cent _ Cast steel 
The general arrangement of the engines is shown 4nd has a boiler of dimensions truly startling in the Truck wheels, diameter ... | 

steel spoke 


in our illustrations, Figs. 41 and 42 being longi- 
tudinal and horizontal sections respectively, whilst 
Figs. 43 and 44 are a cross-section and an end view of 
the air-compressing cylinder. Figs. 45 and 46 are 
reproductions of indicator diagrams tikén from both 
the steam and air cylinders. The blowing cylinders 


six machines, and from which are taken the:service 
mains that distribute the cold air to the-Cowper 
heating stoves. - Each engine can, in case of neces- 
sity, be isolated from the reservoir by means of 
valves placed on the upper si¢e of the pressure cham- 
ber. In order to avoid differences of speed and of 
pressure, which are liable to occur in an installa- 
tion where all the furnaces are in communication, 
each machine is provided with a double regulator 
of speed and of pressure. This regulator is a com- 
bination of the ordinary centrifugal governor with 
an air cylinder containing a piston that receives, on 
one side only, the air pressure from the reservoir. 
These two regulators are connected to the valve 
gear, and act simultaneously and independently of 
each other, without interfering with their proper 


action on the expansion. Thanks to this arrange- | 


ment the engine speed never exceeds the maximum 
of 54 revolutions per minute, and the variation of | 
the air pressure does not amount to 1 cent. (:39 in.) | 
of mercury above or below the normal pressure. | 


and 40} in. wide. It is, as will be seen from Figs. 2 to 4 
on oustwo page engraving published on the 21st ult., 
e p ..| stayed:on the Belpaire system, and has an inclined top. 
are connected by two mains forming pressure cham-} The 
bers to a general reservoir above, common_to the | firebox is, as is usual in American practice, of steel, 


| case of a locomotive, the diameter being 874 in. at the 
largest point and 78 in. at the smallest, whilst the 
| length between tube plates is 13ft. 103 in. The firebox 


has correspondingly huge proportions, being 124 in. long 


side’ stays are 1 in. in diameter, and the internal 


the side plates being 3 in. thick and the tubeplate # in., 

which is thicker than is usual with steel plates. The 
| great diameter of the boiler necessitates its centre line 
| being very high above rail level, viz., 9 ft. 5in., and 
| this even although the driving wheels are of the very 
|moderate diameter of 55 in. over treads. As the 
| American loading gauge is 15 ft. 6 in. above rail level, 
|the funnel has had to be made very short in com- 
| parison with the other dimensions of the engine, 
| standing, as shown in Fig. 7, but 2 ft. 84 in. above 
the top of the smokebox, though its total length is 
4 ft. 74in. Had thedesigners been compelled to work 
/to our gauge in this matter the funnel would almost 
| have disappeared entirely, as the top of the smokebox 
| is 12 ft. 94 in. above rail baie In fact any attempt to 
|match this engine over here may be considered as 
——T hopeless, since our restrictions both as to 
| width and height too heavily handicap our designers. 


| The front of the engine is shown in Fig. 8, and a 
| view of the firebox end in Fig. 10, whilst the section 
through the barrel (Fig. 11) is interesting, as it illus- 
trates how the available width of the firebox has been 
increased by perching it on top of the somewhat thick 





9 in. by 12 in. 

.. _ 5h,, by 12,, 
. Main-rod_bearings, 
63 in. by 64 in. ; 
coupling-rod bear- 
ing, 7gan. by 5 in.; 
wheel fit, 7{ in. 1n 
diameter by 7}# in. 


Journals, driving axle, size 
” truck axle, size 
Main crankpin, size 


Cylinders : . ; 
Cylinders, diameter... sive 21 in. 
Piston, stroke... = ve 34 ,, 


rod, diameter 


Kind of piston-rod packing. Jerome 
Main rod, length centre to : 
centre... Pee oe sa |= in. 
Steam ports, length in. 
oe ay Width 1, 
Exhaust ports, length 50 ,, 
” TT wi th 9,, 
Bridge, width 6}, 
Valves: ‘ 
Valves, kind of Ve Piston 
» greatest travel ... 64 in. 
Valves, outsidelap ... _ likin. 
», inside lap or clearance... 4 in. clearance 
»» lead in full gear sa ) 
ae ,», constant or variable Variable 


Boiler : 
Boiler, type of 


», Steam working pressure 
»» material in barre ee 


Player patent, 
improved conical 


connection, Belpaire 


210 Ib. 
Steel 
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soiler, thickness of material in 
barrel... ae ao ... gin. and iin. 
Boiler, diameter outside, smallest 78 in. 
” 9 ” largest 874 in. 
Seams, kind of horizontal Sextuple lap 
= 5, circumferential Triple _,, 
Thickness of tube sheet ... sist in. 
Crown sheet stayed with Improved system 
direct stays 
Dome, diameter ... 30 in. 


Fircbox: 
Firebox, type Horizontal over 
frames 
» length 10 ft. 4 in. 
a. 3 ft. 43 in. 
is depth, front 863 in. 
es eS | cae 79 in. 
» material See Steel 
G thickness of sheets 2 in. 
,, brick arch, kind of None 
Mud ring, width, front ... 4 in., sides 4 in., 
back 4 in. 
. thickness 4 in., riveting 
double 
Water space at top, front 4 in., sides 7 in., 
back 5 in. 


Grate, kind of Cast-iron rocking 


Tubes: 
Tubes, number 376 
», material cee Charcoal iron 
outside diameter... 2} in. 
,, length over sheets 13 ft. 103 in. 
Smokebox : 
Smokebox, diameter outside 81 in. 
ength from flue sheet Cis 
Other Parts: 
Exhaust nozzle, single or double Single 
» variable or per- 
manent Permanent 


Exhaust nozzle, diameter .. 5§ in., 53 in., 58 in. 

5 » distance of tip 

above or below centre of boiler 
Netting, type of 


- kind and size of mesh 
or perforation ... : 


6 in. below 
Improved Bell 
spark arrester 


2} by 1} mesh, 
wire, and 24 by 
24 mesh, wire 


Stack, straight or taper ... Taper 
» least diameter 15 
5, greatest diameter was 18 in. 
» height above smokebox ... 2 ft. 84 in. 
a ;, below smokebox ... 23 in. 
Tender : 
Type, six-wheel, or with swivel 
trucks Swivel trucks 


4670 gallons 
10 tons 
Steel 
3’; in. and } in. 


Tank capacity for water 
Coal capacity... Res 
Kind of material in tank 
Thickness of tank sheets 
Type of underframe, wood 

iron & as oa 
Type of truck 


or 
... 10-in. channel steel 
... Four-wheeled, Great 
Northern standard 
Truck with swinging motion or 


rigid bolster Rigid 
Type of truck spring... 3 elliptical 
Diameter of truck wheels 33 in. 


Diameter and length of axle 


journals ... ~~ o mS 4} in. by 8 in. 
Distance between centres of 

journals ... fai se Ss 6 ft. 3 in. 
Diameter of wheel fit on axle... 5% in 

*r centre of axle 43 ,, 

Type of truck bolster... Ses Rigid 
Length of tender frame over 

bumpers ... : oe 21 ft. 105 in. 
Length of tank , a eae 
Width ; ite ae ise 5 5 OO ss 
Height of tank, not including 

COURT so. sss dey es gE OA 
Height of tank, over.collar ....°s “< 67 ,, 
Type of back drawhead... °° “T7" = Plain 








THE HELICOID LOCK NUT. 
_ Ira record of profitless inventions and: misdirected 
ingenuity could be compiled, probably the lock nut 
would occupy a high position in the list. All manner 
of devices have been suggested ; the Patent Library 
teems with specifications. Some have been complete 
failures, others have locked well enough, but have had 
drawbacks in other respects. Some, indeed, have 
locked too firmly, for after all it is a virtue in a nut to 
submit to being taken off. Others have been too 
costly; and so it has come about that the split pin and 
the double nut have largely held their place, unsatis- 
factory as they are. The locking nut with which we 
now propose to deal appears to possess the two cardinal 
virtues that: it does lock, and that it can be screwed on 
or off its bolt with facility. At first sight it would 
seem that it would be a very expensive thing to make, 
but the proprietors of the invention having established 
the manufacture on a business-like footing, have laid 
down special plant, which enables them to turn these 
huts out at a reasonable price ; the saving, we under- 
a is considerable, as compared to using a pair of 


Our illustration (Fig. 1) on page 143 gives a general 





view of one of the departments in the works at 
Acton belonging to the Helicoid Lock Nut Syndicate, 
Limited, 147, Dashwood House, New Broad-street, 
E.C., of which Mr. Godfrey J. B. Chetwynd is the 
managing director. Fig. 2 is a railway bolt and nut 
which illustrates the principle on which the Helicoid 
lock nut is designed. It is formed by coiling on a 
mandril a bar or strip of cold steel. Other metal 
can be used if required. The strips, which are rolled 
to a special section as hereafter described, are sup- 
plied in open coils, the length of strip being 34 ft. 
to 40 ft. This open coil is formed into a close coil, 
or continuous tube, on a special machine, one of 
which is well shown in the foreground on the 
left-hand side of Fig. 1. The coiling machine, as will 
be seen, has generally the form ofa lathe. One end 
of the strip is gripped in a clamp or vice, which is 
made to revolve. A long rod passes through what 
may be described as a travelling tail-stock mounted in 
a saddle which slides backwards on the bed as the 
process of coiling goes on. This is also plainly indi- 
cated in Fig. 1. It is round this rod, which forms a 
mandril, also shown in the illustration, that the strip 
is wound. Resistance is given to the backward travel 
of the tail-stock by its saddle being held to the bed of 
the machine by means of powerful spring clamps. 

Our illustration (Fig. 3), also on page 143, shows the 
tail- stock with the hard steel tools, guides, or 
coiling surfaces. When the operation of coiling is 
commenced the tail-stock is close up to the holding 
vice, which is supported by the head-stock of the 
machine. The twisting up of the strip puts turn 
after turn round the mandril, and in this way the 
tail-stock is forced back, but its resistance to sliding 
is sufficient to cause the turns of coiling to be jammed 
hard against each other, so that a continuous tube is 
formed with no space between the turns. As may be 
imagined, the wear on the tools is excessive; or, 
rather, would be, were they not formed of very hard 
steel. There are two surfaces on which wear takes 
re namely, the sloping surface of the wedge-shaped 

lock, shown in Fig. 3, which forms the abutment 
to turn the strip to the smaller diameter of the finished 
convolution, and the back vertical surface, which 
forms an abutment against which the coils are pressed 
close together. The latter surface is formed by the 
end shown of the sleeve (see Fig. 3) through which the 
mandril passes. It should be stated, however, that 
the wedge should be brought further forward than 
appears in our engraving, which is taken from a photo- 
graph. The strip is coiled round the mandril, passing 
between the latter and the wedge. As intimated, the 
strip as it coils abuts against the end of the sleeve, so 
that the latter has the appearance of forming a con- 
tinuation of the coil. At first the tools were formed 
by one iron casting, but this wore away with extreme 
rapidity. By arranging the two surfaces separately 
they can be easily ground to a plane when they become 
worn, but the hard steel will last a long time. 

A closely-coiled tube being formed in this way it 
becomes necessary to remove the mandril. As the 
coil grips it very tightly this would be a difficult 
thing todo, were it not that when the coiling is finished 
one or two reverse turns of the machine are given. 
This loosens the coil and the mandril is easily re- 
moved. 

It will be seen on a little reflection that a rectan- 
gular section of bar or strip would not be suitable, as 
the convolutions would, with such a section, only touch 
at the one edge of their inner diameter. The bars were, 
therefore, rolled with a trapezoidal section, as shown 
in Fig. 4; but in coiling with this section of strip a 
tube is formed in which the strip is concave on its 
outer surface and convex on its inner surface, as shown 
in Fig. 5. The cause of this with a helix is apparent, 
as the inner surface is in compression and the outer 
in-tension. As the tube, after being cut upinto nuts, 
has‘ to be tapped, a good deal of metal had to be cut 
to waste, necessitating extra machine work before a 
fair and continuous thread was obtained, whilst there 
was also the extra metal to be removed on the outside. 
The remedy for this has been to form the strips or 
rods with a section of which one surface-—that which 
would be the exterior diameter after coiling—was 
convex, and the opposite surface concave, the radius 
of the curve being such in both cases that a flat sur- 
face would result from coiling. 

It will be interesting if we give here the method by 
which the i section of bar for nuts of various 
dimensions is determined. Fig. 6 shows an ordinary 
hexagonal nut in plan. A radius is drawn from the 
centre C to one of the angles, a slight margin being 
allowed for finishing, as the calculations refer to the 
rough bar. The length of the full line OI, struck from 
the centre C, gives the depth of the bar required for 
coiling. Fig. 7 is the diagram determining the section 
of the bar. The depth O I, taken from Fig. 6, is 
divided into five equal parts. The position of the 


int B on this vertical line OI is on the horizontal 
ine, where the second of the five divisions from I joins 
the third of the five divisions from O ; in other words, 
it is two-fifths of the total distance OI from I, and 
three-fifths of the total distance from O. 


The line 





N E is drawn at right angles to O I, the lengths 
B E and BN being each equal to BI. These deter- 
mine the width, N E, of the bar at its neutral axis ; it 
having been found by experiment that during coiling 
the part of the bar which is on the upper side of N E 
is narrowed, whilst the part on the other side be- 
comes wider. For this reason each convolution is 
uniform throughout its depth. To determine the 
slope of the sides of the bar, twice the depth OI is 
set off from I, thus giving the point P. From P 
straight lines are drawn through N and through E re- 
spectively. To determine the curvatures of the top 
and bottom of the bar the point D is set off vertically 
beneath I at a distance equal to O I. From this 
point circular arcs are struck through O and I. The 
above is the usual practice followed, but the width 
N E, relatively to BI, may be altered as the number 
of convolutions in a nut may be required to be greater 
or less. It should be stated that the bar should be 
coiled as a left-hand helix for a nut having a right- 
hand thread, and vice versd. In this way, when the 
nut has been screwed down, any tendency for it to un- 
screw itself has the effect of locking it more firmly on 
the bolt. 

The coils vary from 3 ft. to 5ft. in length, according 
to the size of the nuts, and these coils have to be sawnup 
into suitable lengths, when a blank having the appear- 
ance of the round nut shown in Fig. 2 is produced. 
It may be as well to explain here that this round nut 
is made for fishplates or other rough work when ap- 
pearance need not be studied, the object of leaving the 
nut round being to obviate the cost of the machinery 
that would be required to make a hexagon or 
other flat-sided nut. The use of this nut necessi- 
tates a special form of key. This we illustrate in 
Fig. 8. It will be seen that on the end of a lever 
there is attached a short pivoting-piece which has 
an eye in the end of it. ‘The end of the lever is 
fitted with a small serrated piece of hard steel let in, 
as shown. This cuts off a segment of the eye, and 
jams against the round nut when the instrument is in 
operation, and the nut is projecting through the hole. 
The motion of screwing up or slacking back is that 
of a ratchet, and the operation can be performed 
with far greater facility than when a flat-sided 
nut and ordinary spanner is used. The key punishes 
the nut very little; nothing, in fact, to detract from 
its efficiency, even when it has been set up and slacked 
back very many times. With these helicoid nuts it is 
found that in placing the nut on the bolt it will go on 
easier if the spanner is kept at the bottom of the nut, 
whilst in removing the nut the work is more easily 

erformed if the spanner is kept at the top of the 
polt. The wrench now illustrated naturally lends 
itself to this arrangement, as will be apparent from a 
little consideration. 

The sawing up of the coils to suitable lengths to 
form nuts is performed by automatic hack saws, of 
which there are a large number in use at the Acton 
Works. Several of these can be seen in the back- 
ground of Fig. 1. It has been found, however, that 
circular saws perform the operation with greater 
accuracy, and these will replace the reciprocating 
saws nowin use. The next operation is to tap the 
nuts, and this is done in machines of an ordinary type, 
except that a special toothed holder is used, as all the 
blanks are tapped in the round. The tapped hole is a 
trifle smaller than the bolt, and naturally were the nut 
solid it would be impossible to get the male thread into 
the female. This it is that gives the locking property 
to the nut. In order to get it home on the bolt the 
coil of which it is formed has to be unwound to an im- 
perceptible‘extent. The natural spring of the metal 
causes it always to grip round the. bolt; in fact, the 
two threads are forced into intimate contact by the 
reaction of the spring..of’ the coil. The amount 
of grip. can be regulated by making the hole 
smaller or more néarly a fit on the bolt, there 
being; of course, limits in this respect. The usual 
practice is‘“*to.have so much grip that the nut 
can be screwed up’ or.slacked back with reasonable 
facility with a moderately long spanner. In regard to 
what has been said about the work being easier when 
the nut is held at one end or the other, it is quite 
possible to screw it on its bolt with the spanner held 
as in ordinary practice. We are, of course, speaking 
now of an ordinary flat-sided nut. 

The advantage of this locking arrangement will be 
apparent. When an ordinary nut is set up tight to 
make it stay in position, the male and female threads 
are jammed together on one side only by the pressure 
of the nut on the surface against ~which it is set up. 
There is, in fact, a wedging action. If a certain 
number of vibrations shake back the nut only to an 
almost infinitesimal extent—say, the thousandth part 
of a hair’s breadth—the following jar will have an 
easier task, and so on in increasing ratio, and thus it 
is that nuts nearly always slack back if they are sub- 
ject to vibration long enough. With this arrange- 
ment, however, the threads are jammed together on 
both pairs of surfaces, and the contact is as close if 
the nut is slacked back as when it is hard up against 
an abutment, 
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“MASTODON” LOCOMOTIVE FOR THE GREAT NORTHERN RAILWAY, U.S.A. 
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THE BROOKS LOCOMOTIVE WORKS, DUNKIRK, N.Y., U.S.A. 
(For Description, see Page 140.) 
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The next operation for forming a flat-sided nut is to 
form the sides to shape. This is done in a vertical 
press of an exceedingly powerful description, the whole 
of the stocks being removed at one operation. Six 
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knives, which have the general shape of flat-nosed knives come down shearing off arcs of org Ps 
lathe tools, radiate from an imaginary centre, their | to form the flat-sided nut. The nuts are sap oaite 
cutting edges forming the boundary of a hexagonal | tically to the machine, one pushing another ae 
space. A round nut is fed into position, and the! a tube until they run out at the top. There 
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THE HELICOID LOCK NUT. 


Point about this machine worthy of attention. When| one being on the top of the other. The knives then | 


it was first put to use one nut was sheared completely, | come down and shear the top nut and half-way down 
48 every stroke but this was found to leavea burron the | the second. The next stroke shears the remaining 
edge which involved an extra machining operation to | depth of the second nut and half-way down the third 
remove. Thedifficulty was got over by arranging thefeed | (which has been put in place to pueh the other up), 
and locus of the stroke, so that the nuts are sheared in| and so on continuously, the stroke of the knives 
Pairs in the following manner : Two nuts are in place, | always stopping in the middle of a nut, 





1 





The remaining operations to finish the nuts_do not 
call for any special mention. They are performed by 
lathes, emery wheels, polishing laps, &c. At the time 


| of our visit to these works steel nuts only were being 


made, the alloy being from 0.225 to 0.250 per cent. of 
carbon. 
We understand that the invention has now been in 


\ 
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practical use for two or three years, sometimes in 
very trying positions, and that up to the present there 
has not been a case of failure. We have seen copies 
of letters referring favourably to the device from the 
Director of Navy Contracts, Messrs. Marshall, Sons, 
and Co., the Brush Company, Messrs. Vickers and 
Co., and some of the leading railway engineers. 
Messrs, Vickers gave the device a particularly satis- 
factory test. They say they placed it onan “ Oliver” 
hammer driven by power, and previous to trying this 
nut could get none others to stand, but it remained on 
ever since they first tried it. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
some 20,000 tons of iron changed hands. The tone of 
the market was flat, and at the close Scotch iron was down 
id., and Cleveland 2d. per ton. In the afternoon some 
25,000 tons were dealt in, and Scotch declined another 
14d., and Cleveland and hematite iron 14d. per ton. At 
the close the settlement prices were as follow : Scotch 
iron, 45s. 9d. per ton; Cleveland, 40s. 9d. ; Cumberland 
and Middlesbrough hematite iron, 483. 9d. and 50s. per 
ton respectively. At Friday’s forenoon meeting of the 
market there were 15,000 tons dealt in. The tone was 
flat. Other 15,000 tons changed hands in the afternoon, 
and the market closed dull without any further change 
of prices ; and at the close the following were the settle- 
ment prices: 453. 9d., 40s. 9d., 48s. 9d., and 49s. 104d. 
per ton. At the forenoon session on Monday’s market 
about 7000 tons of iron were dealt in, and the tone was 
very quict. In the afternoon the market was very 
active, and about 40,000 tons changed hands. For a time 
prices were very flat, but on heavy ‘‘ bear” covering, 
values firmed up, and in the case of Scotch iron prices 
left unchanged for the forenoon. A considerable pro- 
portion of the 40,000 tons was bought by one prominent 





operator. The settlement prices at the close were 
45s. 9d., 40s. 6d., 48s. 74d., and 49s. 74d. perton. About 


5000 tons changed hands at the forenoon market on 
Tuesday. Prices were very steady, Scotch remaining 
unchanged, while Cleveland rose 4d. per ton. The market 
was dulland flat in the afternoon. Prices fell 4d. to 
1d. per ton on the sale of about other 10,000 tons. The 
closing settlement prices were 45s. 7}d. 40s. 6d., 48s. 9d., 
and 49s. 74d. per tor. At the forenoon market to-day 
about 10,000 tons were dealt in. Prices were steady, 
Scotch iron declining 1d. per ton. In the afternoon 
20,000 tons were sold, and the market closed steady. The 
settlement prices were 45s. 74d., 40s. 6d., 48s. 6d., 
and 49s. 74d. per ton. The following are the 
current prices for No. 1 brands of makers’ iron: Clyde, 
50s. 6d. per ton; Gartsherrie, Summerlee, and Calder, 
5ls. 6d. ; Coltness, 52s. 6d.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 50s. ; 
Shotts (shipped at Leith), 52s.; Carron (shipped at 
Grangemouth), 52s. per ton. Last week’s shipments 
from all Scotch ports amounted to 5561 tons, as com- 
pared with 3526 tons in the corresponding week of 
last year. They included 100 tons for South America, 
290 tons for India, 405 tons for Australia, 260 tons 
for France, 150 tons for Italy, 330 tons for Ger- 
many, 260 tons for Holland, smaller quantities for 
other countries, and 3451 tons coastwise. There is 
still very little business doing for export. The number 
of blast-furnaces in actual operation is at present 
82, as against 81 at this time last year. Six are 
making basic iron, 39 are making ordinary iron, and 37 
are working on hematite ironstone. Makers are still 
busy and are well booked forward, but prices have in 
some instances lost from 3d. to 6d., if not more, per ton. 
Less iron is being brought from the Cleveland district. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood yesterday afternoon at 335,506 tons, 
as compared with 335,810 tons yesterday week, thus 
showing a reduction for the past week amounting to 304 
tons. 

Finished Iron and Stecl.—The finished iron depart- 
ment is fairly active, and there is an extensive trade in 
steel, which is now likely to be maintained for many 
months to come. Boiler-plates of steel have been ad- 
vanced to the extent cf 5s. per ton, and generally the 
prospects of the steel trade in the district, and, in fact, 
the whole home trade, are exceptionally good. There 
was held during the past week the first annual meeting of 
the Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board, Mr. James Riley, president, in the 
chair. The Board includes representatives from 20 works 
owned by 18 firms, and the average number of operative 
subscribers for the period ending December 31, 1897, was 
3103. Sir James Bell, Bart., ex-Lord Provost of Glasgow, 
kindly accepted the oftice of arbiter in cases of dispute, 
but during the past year his services were not called into 
requisition. He was re-elected to the post. 

Sulphate of Ammonia.—The speculation in sulphate of 
ammonia continues, and silent price is nominally 
10/. 2s. 6d. per ton, some persons profess that they are 
getting more. Last Fyiday the price rose to 10/. 7s. 6d. 
per ton prompt. 

Copper Market.—There were no dealings in copper last 
Thursday forenoon, and prices remained unchanged. In 
the afternoon the quotations were ls. 3d. per ton better, 
but without any dealing. One lot of copper was bought 
on Friday forenoon, and the price rose 1s. 3d. per ton ; 
but in the afternoon the market was idle and un- 


changed. At the morning meeting on Monday nothing was 
done, and in the afternoon 25 tons were sold. No business 
was reported in copper yesterday forenoon, but the price 
was raised 1s. 3d. per ton. 


In the afternoon the market 





was firm, the statistics showing that the stocks diminished 
last month 1250 tons. Prices rose other 2s. 6d., and 25 
tons were dealt in. At the morning meeting of the copper 
market to-day 50 tons of the metal were bought, and the 
price was firm at yesterday afternoon’s figures. There 
was nothing done in the afternoon, and prices remained 
unchanged, 49/. 5s. per ton cash. 


Technical College Scientific Society.—At a meeting of 
the above society on Saturday evening—Mr. A. G. 
Strathearn in the chair—a paper was read by Mr. John 
Tullis, of St. Anne’s Leather Works, Bridgeton, Glasgow, 
on ‘Belt Driving.” The lecturer began by describing 
early belting and shafting, and proceeded to point out 
the advantages of belt over toothed gearing. He then 
described the manufacture of belting, and the best 
methods of keeping it in good order when in use, adding 
a useful table showing the horse-power belts may be 
called upon to transmit under varying circumstances. 
Proceeding, he pointed out the advantages of compound 
belting, citing a large number of examples of highly 
successful driving by means of compound belts, not 
only in this country but abroad. Speaking of ‘‘pulleys,” 
the lecutrer pointed out the disadvantages of high con- 
vexity on pulleys, adding a table giving the proper 
convexity at different speeds. Flanged and jockey 
pulleys were condemned as causing unnecessary wear 
of the belt, thus shortening its life. The lecturer 
illustrated his paper by showing examples of belts 
made to suit every possible purpose, and at the end 
of his paper he handed over the whole of the samples, 
about 20 in number, to the society for the use of the 
students. On the motion of Mr. Strathearn, seconded by 
Mr. Raphael, a most hearty vote of thanks was accorded 
to the lecturer, both for his able and instructive paper 
and for his generous gift. 


Clyde Shipbuilding Trade: Launches in January.— 
During last month, which was a short one in the Clyde 
shipyards, there were eight vessels launched, of which 
one was a war vessel, the Argonaut, a first-class cruiser 
of 11,000 tons, with engines of 18,000 horse-power. She 
was built by the Fairfield Company for the British 
Admiralty. The total amount of new shipping 
launched during the month was an aggregate of 
14,930 tons. Without the warship the output for 
the month would have been a most miserable result 
of a month’s work. The month’s statistics owe their 
interest rather to the tonnage ordered than to that 
launched, and there was only one vessel amongst those 
launched of any size. She was the steamer Craigrowan, 
2550 tons, built by Messrs. A. Rodger and Co., Port 
Glasgow. All the rest were small vessels. 


New Shipbuilding Contracts. — Messrs. Carmichael, 
Maclean, and Co., Greenock, have just contracted to build 
a steel screw steamer of 2000 tons gross for a Copenhagen 
steamship company ; a steel screw steamer of 1700 tons 
gross for a Swedish firm ; and two steel screw steamers of 
400 tons each for a Glasgow firm. The engines for all these 
steamers will be furnished by Messrs. Muir and Houston.— 
Mr. Thomas Orr, Jun., boatbuilder, Greenock, has received 
an order from Mr. G. L. Watson, the well-known yacht 
designer, to build a first-class centre-board yacht, of 
about 60 ft. in length, to_be fitted with cabin accom- 
modation of a superior kind.—Messrs. 8. Knight and Co., 
Ayr, have booked an order for a steamer about 800 
tons for Norwegian owners.—Messrs. William Hamilton 
and Co., Port Glasgow, have contracted to build six 
steamers of 5400 tons each for London owners. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Return of Engineers to Work.—At Shettield, Leeds, and 
other engineering centres, the men have been returnin 
to work this week, although at present there area g 
many out of employ. In most instances the firms carried 
out strictly the instructions of the Employers’ Federation, 
and started 25 per cent. of their old hands. In other 
cases more and in some less were taken on as the shops 
were ready to receive them. There are very few ecike 
at which there are not at the present time plenty of orders 
on hand, and employment will, as the days go on, be 
found for as many as possible. That a good few will, 
however, be thrown idle there can be no doubt, as fewer 
hands will be needed to attend the machines under the 
revised system, and some places have been filled up. The 
men are somewhat surprised at the conciliatory feeling 
shown toward them by the employers, and are coming to 
see that the fight which has been carried on was not 
waged against them, but against the system which they 
supported. Having indicated their right to manage their 
shops in their own way, the employers have no further 
grievance, and are doing all they can to make it easy for 
the men to come in. Indeed, during the whole time of 
the struggle the best of relations have prevailed between 
the employers and the great body of men, many of whom, 
had they consulted their own wishes, would have been 
back at work months ago; but they felt that to do so 
would be to be disloyal to their class. A considerable 
number of the free men have left, and this has simplified 
matters very much. 


Water Gas in Yorkshire.—An extraordinary general 
meeting of the shareholders in the Amalgamated Water 
Gas Company, Limited, was held at Leeds on Monday, 
Mr. Samson Fox, chairman, presiding. Mr. J. B. Baker, 
secretary, read a circular explaining that the meeting had 
been called for the purpose of passing the following reso- 
lution: ‘‘That it has an proved to the satisfaction of 
this meeting that the company cannot, by reason of its 
liabilities, continue its business, and that it is advisable to 
wind up the same, and that accordingly the company be 
wound up voluntarily.” The resolution was adopted, and 





Mr. John Gordon was appointed liquidator. The chair. 
man said he was sorry it had been necessary to hold such a 
meeting. There “we f been a great many reasons which 
had stood in the way of his strong will to carry through 
what would have been a success, but he had no more 
power than most strong men. He was sorry that the 
grand venture with which they started so many years 
ago had failed, but it had been through no indolence on 
his part. There had been forces and interest against 
him that he could not have foreseen or have forced out of 
his way during the time that he tried to work it through, 
The meeting then closed. 


Mr. T. L. Green.—The interment has taken place 
to-day of Mr. T. L. Green, who died in his seventieth 
year. He commenced life as a file-cutter, became 
manager, and eventually proprietor of works in Napier- 
street, trading as Blackwell and Co. He was for half a 
century a leader in the Temperance movement, and was 
much respected. 

Iron and Steel.—There seems a probability that Swedish 
irons and the steel made from them will become dearer, 
As is well known, charcoal is used for the smelting of the 
iron, and the charcoal is burnt away up in the forests. It 
is there kept until the snows and frosts have come, and 
then ates £4 down on small sledges to the works. The 
weather in Sweden has been similar to what has prevailed 
in this country, and it has been found impossible to get 
the charcoal down. At the present time the prices for 
best brands of Swedish iron are very firm; and for 
commoner qualities, both hammered and rolled, quota- 
tions have gone up from ll. to 1/. 5s. per ton. For 
Swedish Bessemer the demand is almost greater than the 
supply, and prices are firm. Siemens steel is rather 
easier. In crucible steel a large business continues to be 
done, and although the consumption has been affected by 
the labour dispute, it has kept up beyond what was ex- 
pected. In some of the lighter industries manufacturers 
are complaining that orders are more numerous than 
heavy, and that competition is excessively keen. In the 
production of both cutlery and white metal goods some 
firms are resorting more and more to machinery, and are 
thereby reaping considerable advantage. 


South Yorkshire Coal Trade.—The coal trade which has 
continued fairly good all round, is expected to further 
improve now that work is resumed. Reference has fre- 
quently been made to the exceptional demand that has 
prevailed for all kinds of hards and engine fuel, and to 
the steady stiffening of prices. Coal owners are now 
seeking to cover their responsibilities under the Work- 
men’s Compensation Act by asking 3d. or 4d. per ton 
advance from July 1, when the Act comes into operation. 
At present the following are the quotations: Mortomley, 
lls. per ton; Silkstone Branch, 10s. 6d.; Wallsend, 10s. ; 
High Hazles, 8s.; Barnsley house, 7s. to 8s.; ditto, 
seconds, 6s. to 7s.; Barnsley hards, 7s. 3d. to 7s. 6d. ; 
ditto, unscreened, from 6s. 9d. ; Parkgate hards, 6s. 6d. 
to 7s.; steam nuts, 4s. 9d. to 5s. 3d.; best Barnsley 
slack, 4s. to 4s. 6d. ; pit slack, 1s. 6d. to 2s. 6d. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBrouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change here, but the market 
was quiet in tone, and there was not a great deal of busi- 
ness doing. This, however, caused no surprise, as buyers 
have recently purchased pretty freely, and thus, to a 
large extent, satisfied their wants, at all events for the 
resent. Producers of pig iron, nearly all of whom 
nave well-filled order books, regarded the lull as quite 
temporary, and expressed great confidence in the future. 
Gabe the circumstances makers were by no means dis- 
posed to relax their rates. The general quotation for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron was 40s. 10}d., and some business was done at that 
price, but there were merchants who accepted 40s. 9d., 
and one or two buyers endeavoured to purchase at an 
even less figure. On the other hand, makers, as a 
rule, adhered firmly to 41s., and for delivery over the 
summer months 41s. 3d. to 41s. 6d. were named. No. 1 
Cleveland pig was 42s. 3d.; No. 4 foundry, 40s. 34.; 
grey forge, 39s. 3d. to 39s. 6d. ; and mottled and white 
about 39s. Middlesbrough warrants closed dull at 40s. 6d. 
cash buyers. East coast hematite pig iron was steady 
and in fairly good request, the general quotation being 
50s. for early delivery of Nos. 1, 2, and 3. Spanish ore 
was rather easy in consequence of cheap freights caused 
by extra vessels being available for the trade whilst, the 
Baltic ports are frozen up. Rubio was said to have been 
bought at 14s. 6d. ex-ship Tees, but most sellers asked 
more. Freights, Bilbao-Middlesbrough, were 9s. - 
Middlesbrough hematite warrants closed 4%3. 6d. cash 
buyers. To-day’s market was quiet and there was no 
change whatever in prices. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry show very little change, 
What slight alteration there is is for the better, - : 
cannot be said that prices are quotably changed. N om 
firms are well supplied with contracts, and a genera 
opinion prevails that we shall see considerable activity in 
the early future. Common iron bars are 5/. 5s. ; ome ve 
bl. 158.3 iron ship-plates, 5/. 5s.; steel ship-p a Sy 
5l. 7s. 6d.; iron ship-angles, 5/. 2s. 6d.; steel a 
bl. 5s.; and heavy sections of steel rails, 4/. 10s.—a - 
the customary 24 per cent. discount for cash except rails, 
which are net at works. . 

Middlesbrough Exports in January. — The bien ms 
returns of pig iron, manufactured iron and steel, € as 
from Middlesbrough during January, have sn De- 
published. The figures compare unfavourably with 








Fes. 4, 1898.] 


ENGINEERING. 


145 








cember in all departments, notwithstanding the open 
and favourable weather that has been experienced. The 
shipments of pig iron over-sea were 10,000 tons less 
than for the previous month, and the foreign ex- 
ports of manufactured iron were about 3000 tons less, 
whilst the foreign shipments of steel were stationary. 
The total shipments for January were: Pig iron, 62,838 
tons ; manufactured iron, 17,117 tons; and steel, 24,212 
tons; the December shipments being: Pig iron, 68,222 
tons ; manufactured iron, 20,555 tons; and steel, 25,718 
tons. The detailed shipments for ag 08 month were— 
Pig iron: Scotland, 25,911 tons; Wales, 3515; Tyne, 
3355; other ports, 4309; total coastwise, 37090 tons ; 
Norway, 2390; Belgium, 3268; Italy, 9980; Holland, 
3670; Sweden, 1530; France, 1900; Germany, 1440; 
India, 500; Japan, 670; Hong Kong, 150; Denmark, 
100; Brazil, 150—total foreign, 25,748 tons. Manufac- 
tured iron: Scotland, 204; Wales, 36; other ports, 
10,111—total, coastwise, 10,351 tons: Norway, 25; Bel- 
gium, 238; Italy, 71; Holland, 1142; Sweden, 10; 
India, 2376; Japan, 1042; Brazil, 1672; Port East, 
Africa, 68; Guernsey, 122—total foreign, 6766 tons. 
Steel: Scotland, 771; Wales, 16; other coastwise ports, 
4210—total coastwise, 4937 tons: Norway, 367; Italy, 4; 
Holland, 29; Sweden, 133; Germany, 30; India, 6616; 
Japan, 1445, Brazil, 136; Port East, Africa, 5658 ; 
Mexico, 2788 ; Port Kast, Africa, 69—total foreign, 19,275 
tons. 








NOTES FROM THE SOUTH-WEST. 

New Dock for Llanelly.—At a special meeting of the 
Llanelly Harbour Commissioners on Monday, arrange- 
ments were made for the construction of a new dock in 
accordance with the —s Harbour Act, 1896. The 
work was entrusted to Mr. L. P. Notts, of Newcastle. 
The money required for the construction of the new dock, 
171,000., will be advanced by the Bank of England at 34 
per cent. per annum, for a period of five years. 


Rhymney Iron Company, Limited.—The directors have 
issued an interim report for the current financial year. 
The directors ee the shareholders upon the im- 
proved position of the company. The policy of closing 
the steel works, and of confining the operations of the 
company to the development of its coal property and to 
the working of a brewery, resulted in the payment, out 
of profits earned, of dividends from 1891 to 1896 in- 
clusive, amounting altogether to 102,396/., besides 
102,517. of debenture interest. Although in 1897 the 
profit did not admit of the payment of a dividend 
to the shareholders, in consequence of the deplor- 
able state of the coal trade in that year, the working of 
the financial year ending March 31, 1898, will, the directors 
state, assure the proprietors a satisfactory dividend for 
the 12 months. The irectors have recently, after careful 
negotiation, — for leasing the Rhymney pit for a 
series of years to the Tredegar Company on terms advan- 
tageous to both companies. 


The New Royal Yacht.—The new royal yacht, now 
building at Pembroke, which was originally proposed to 
be fitted with engines of 5500 horse-power, is to be 
equipped with much more powerful propelling machinery. 
The following are the dimensions of the vessel: Length 
between the perpendiculars, 380 ft. ; extreme breadth, 
50 ft.; draught forward, 17 ft., aft, 19 ft.; displacement, 
4765 tons ; horse-power, 11,000. 

Barry Railway and Dock.—The works on the low- 
water stage and pontoons, and the Rhymney branch, are 

roceeding satisfactorily. The completion of dock No. 2 
os been delayed by a strike of the contractor’s men, but 
the directors trust that the dock will be opened for traffic 
during the current half-year. The principal items of 
capital expenditure during the past six months have been 
1780/. for the erection of a carriage shed at Barry, 36790. 
for the provision of additional accommodation at Cadox- 
ton, 3004/, for locomotive workshops and office extension, 
66827. for passenger stations, signalling, sidings, &c., on 
the main line, 2415/. on a reservoir at Wenvoe, 39137. on 
two new engines, 29007. on four passenger brake car- 
riages, 34947. on 12 sleeper trucks and 50 tipping wagons, 
15,5737. on the deep-sea lock, 127,442/. on dock No. 2, 
3369/. en the railway to Barry Island, and 21,382/. on the 
Rhymney branch. The sum of 316,853/. is required for 
further extensions during the current half-year. The total 
revenue for the second half of last year was 208,515/., 
against 192,9152. in the last half of 1896. The ratio of 
the working expenses to the traffic receipts was 48.89 per 
cent. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The report of the directors for the half-year 
ending December 31 shows a disposable balance of 6949/., 
out of which the directors recommend that a dividend 
be paid at the rate of 10 percent. per annum, leaving 
4687. to be carried forward. The directors state that the 
depression in American railway business, which was 
noticed in their last report, shows signs of passing away ; 
and although some of the rents continue in arrear, the 
latest advices lead the directors to anticipate that there 
will be no eventual loss on them. Having regard to this 
and the contingent fund, now standing at over 37,000/., 
the directors have felt justified in taking credit for the 
instalments in arrear. The rolling stock of the company 
consists of 16,180 carriages and wagons and 13 locomo- 
tive engines, 

Llanelly.—The old Cambrian Works at New Dock, 
Llanelly, which have been closed for many years, have 
been taken over by a strong London company, trading 
under the style and title of the Sulphide Reduction New 

rocess, Limited. Complex sulphide ores, containin 


lead, silver, and zine, will be treated at the works wit 
> view of separating the zinc ore from the lead and 
silver ore. 








Taff Vale Railway.—The half-yearly report of the 
directors states that the gross receipts for the past half- 
year amounted to 392,945/., against 383,195/. in the corre- 
sponding period of 1896, and the gross expenditure to 
215,723/., against 207,709/., leaving a balance of revenue 
of 177,222/., against 174,4862. After adding sundry credits, 
the balance available for dividend, after deducting 
interest on debentures and fixed charges, is 129,8761., 
against 128,377/. in the corresponding period. This 
enables the directors, after placing 4000/7. to reserve, to 
recommend a dividend at the rate of 3} per cent. per 
annum on the ordinary stock (equivalent to 8% per 
cent. per annum on the old ordinary stock), leaving 
2315/. to be carried forward to the current half-year. The 
traffic receipts show an increase of 97502. when compared 
with those of the corresponding period of 1896. The work- 
ing expenses amounted to 315,723/., or 54.90 per cent. of 
the gross revenue, against 54.20 per cent. in the corre- 
sponding period of 1896. The expenditure on capital 
account for the past half-year amounted to 62,915/. 


Cardiff.—The steam-coal trade continues active, being 
supported by a well-sustained demand. The best descrip- 
tions have made 11s. 6d. to 11s. 9d. per ton, while secon- 
dary qualities have brought 10s. 3d. to 11s. 3d. per ton. 
The house-coa] trade has also moved on well; No. 3 
Rhondda large has made 10s. 9d. per ton. There has 
been an active inquiry for coke. As regards iron ore, the 
best rubio has made 14s. to 14s. 3d. per ton. 








MISCELLANEA. 

THe work of laying down the rails of the Central 
Siberian Railway was discontinued for the approaching 
winter season last October, at the village of Tooluon. The 
work will be resumed in the coming spring, and it is 
intended to push on the work of construction as far as 
Irkutsk, the capital of the Government of that name in 
Eastern Siberia. This will bring the new line up to the 
River Angara, and the portion to be thus laid down in 
the coming summer will be about 350 versts in length. It 
is hoped that the town of Irkutsk will be reached by the 
beginning of next September. 


The Trans-Baikal region in Eastern Siberia, through 
which the great railway line now in course of construc- 
tion will pass, is well known to be extremely rich in gold. 
In 1896, 9760 lb. weight of gold was obtained from the 
gold washings, and of this quantity 5120 1b. came from 
the Imperial gold workings alone. It has been observed, 
however, that the number of gold washings has fallen off 
during the past two years, in consequence of the want 
of labour. This scarcity of ‘‘ hands” is accounted for by 
the fact that the work of laying down the new Trans- 
Siberian Railway has proved far more attractive than 
gold-mining, and has drawn all the likely labour within 
reach to its operations. 


Professor John Trowbridge has recently completed a 
storage battery of no less than 10,000 cells. ach cell 
consists of a test tube 54 in. long ? in. in diameter, con- 
taining two strips of roughened lead separated from each 
other by strips of rubber, and imme: in sulphuric acid. 
Each cell when formed gives an electromotive force of 
2 volts, and has a resistance of }ohm. The whole 10,000 
when coupled in series give a current of 8 amperes. By 
coupling these cells to a Planté rheostatic machine, a 
potential difference of 1,200,000 volts can be obtained, 
giving sparks in air 48 in. to 50 in. long. The Planté 
machine referred to consists of an arrangement of 60 
condensers formed by coating glass plates, measuring 
15 in, by 18 in., with tinfoil on both sides. By means of a 
commutator the condensers are first charged in multiple 
arc by coupling up to the battery, and then discharged 
by coupling in series, under which conditions the high 
electromotive force already referred to is obtained. 
Vacuum tubes coupled up to this machine are brilliantly 
lighted, and readily show the X ray effects. 


At a recent meeting of the Franklin Institute of Phila- 
delphia, a paper was read by Mr. George se de- 
scribing a new process of galvanising wire, by which the 
wire is coated without the necessity of unwinding the 
coils. The coils or bundles of wire are first cleansed by 
acid. The whole bundle is then dipped into the bath of 
melted spelter, and when it has received a thorough coat- 
ing it is quickly dropped into the basket of a centrifugal 
machine. For small or light coils the machine may be 
already in motion, while for heavier wire it must be 
started after the wire is putin. The surplus coating is 
almost instantly thrown off from the wire, and an exces- 
sive speed is not required. The machine is stopped and 
the bundle of wire is removed as quickly as possible, and 
is jarred upon a block to prevent the wires from soldering 
together. Barbed wire has been successfully treated by 
the new process after it has been twisted into shape and 
formed into bundles, When wire is galvanised before 
being barbed and twisted, much of the coating cracks and 
peels off, and the points quickly rust. Treated by the 
new process, the wire is more durable and retains its 
efficiency much longer. Wire cloth finer than eight 
meshes to the inch cannot be galvanised by the old 
method, while by the new process cloth of any fineness 
may be coated, if the speed of rotation is increased accord- 
ing to the fineness. Samples were shown of 12 by 13 fly 
wire 16 mesh, believed to be the first of the kind ‘ever 
successfully galvanised after weaving. 


An improvement of some importance has been intro- 
duced into the application of telephones in a new instru- 
ment recently placed upon the market by J. D 
Andrews and Co., Fulham Electric Works, Putney 
Bridge Station, Fulham. The features of improvement 
are that by pressing a push-button relating to the station 
to be spoken to, the electric call-bell is rung, and com- 
munication effected ready for speaking, and when conver- 





normal condition by replacing the receiver on a hook ; 
or if, after finishing conversation with one station it is 
desired to speak to another, this may be done by simply 
pressing another push, by which theone previously pressed 
1s set out of connection. If, on the other hand, it is 
desired to speak to more than one station at once, the 
pushes relating to each such station must be pressed simul- 
taneously, and when conversation is finished the instru- 
ments are set at rest automatically by simply placing 
the receiver on its hook, The pushes are permanently 
connected to the various lines by a flat spring, and they are 
placed in a row opposite an oscillating bar against which 
any one of them may be pressed. The push springs are 
so contrived that when they are pressed they hook on to 
the bar, and in so doing deflect it, and release any sprin 
that has been pressed. The oscillating bar is connect 
to the home receiver and microphone. Each push can 
be ‘pressed beyond the oscillating bar on to another 
bar connected to the battery direct for purpose of ringing 
the call-bell. When the receiver is replaced after speak- 
ing, the hook upon which it is hung is contrived so as to 
catch on the oscillating bar and move it, so as to release 
any line springs that may be connected to it, and the 
instrument is then ready fcr another call, 





Pic 1n Russta.—The production of pig in Russia last 
year was estimated at 1,857,000 tons. This total ex- 
hibited an increase of 240,000 tons as compared with the 
output of 1896. 





PrRSONAL.—We are informed that Messrs. Scott, 
Anderson, and Beit, of Royal Insurance Buildings, Shef- 
field, have been appointed sole agents for the Voltex pro- 
cess of electric welding, brazing, &c., for the following 
counties: Yorkshire (south of a line through Whitby, 
Northallerton, and Richmond to Kirkby Stephen), to- 
a with the entire counties of Lancashire, Notting- 

am, Derbyshire, Staffordshire, Cheshire, Worcester- 
shire, and Warwickshire.—Mr. J. L. Petrie, of Glasgow, 
has been appointed sole representative in Scotland of 
Messrs. Hobson, Seaman, and Co., steelmakers, of the 
Don Works, Sheffield. 





GavucE-Guass Firrincs—ADDENDUM.—With reference 
to our notice of Winn’s gauge-glass fittings on page 89 of 
the present volume, we are requested to point out that 
the automatic cut-off valve provided does not in any way 
interfere with the operation of blowing through. This 
is provided for > the use of a three-way cock at the steam 
end, which in Fig. 2, doc. cit., is shown in the normal 

sition, and in Fig. 3 in that for blowing through. In the 

atter case it will be seen there are two openings provided 

for the passage of the steam, whilst at the most the ball can 
only close one. Messrs. Winn further state that with the 
device in question the escape of water and steam in the 
case of breakage is so small that the guard provided would 
not be wanted were it not necessary to provide against 
flying splinters of glass. 





THe Importation or Live Stock.— Despite the 
stormy weather experienced during 1897, there is still an 
improvement shown over 1896 and previous years in the 
ratio of loss to the number of pear carried in Trans- 
atlantic lines. In 1897 the regular Liverpool lines brought 
into the Mersey over 251,000 head of cattle from tie 
United States and Canada, and the total loss was not 
more than 454 head, or about one-sixth of 1 per cent. Of 
the total number above mentioned, the White Star Line 
carried over one-sixth, or 42,738 head, and only lost 24 
head, showing the wonderfully low proportion of about 
one-twentieth of 1 per cent.; a pond of the fact that the 
White Star Line provide every appliance that tends to 
the humane and comfortable conveyance of live stock 
across the ocean. 





THE YACHTING ExuIBITION.—The Yachting Exhibi- 
tion which was opened at the Royal Aquarium on Tues- 
day last, and will remain open until March 2, has less of 
engineering or mechanical interest than usual. There is 
a fine display of river skiffs, gigs, punts, small sailin 
boats, and‘ other inland craft. There are ootiaal 
excellent models of ocean liners, but théy are not 
all of the newest vessels. There is also an elec- 
tric launch, and’ a new form of ship’s davit. The 
latter, Storm’s Fee is exhibited by Messrs. Glaser, 
Brewers, and Co., of 8, George-street, Minories. The 
arms of the davit lower outwards, being worked by crank 
handles operating spur gearing, the operation of putting 
the boat in the water pee a sm it is stated, no more 
than 50 seconds. The exhibition is an attractive one, 
from the river man’s point of view, but there is not a great 
deal of yachting about it. 





THe Exvxcrric Licht at Brackroot.—The monthly 
meeting of the Blackpool Town Council on Tuesday was 
——, devoted to the consideration of proposed 

evelopments at the local electricity works. It was 
agreed that the whole of the members of the electricity 
committee should visit the Continent, in order to inspect 
various systems of electric traction. The committee re- 
commended an expenditure of 40,0007. for the extension 
of the electricity works, urging that their further deve- 
lopment was required in consequence of the great demand 
for current for hghting purposes. Opposition was offered 
on the ground that the scheme had been hastily prepared, 
and that it was being sought to rush it through the 








Council. It was further pointed out that during the 
last five years the works had only made an average yearly 





profit of 220/. upon a total capital of 87,0002. This re- 
commendation was, however, adopted, 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JouNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. WILEy, 53, East 10th-street, New York, 
and Mr. H. V. Houmrs, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 17. 16s. Od.; for thick (ordinary) 
paper edition, 2/. 0s. 6d.; or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS, 
The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on Py psn Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
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NOTICES OF MEETINGS. 


THE INSTITUTION OF CiviL ENGINEERS.—Tuesday, February 8, at 
8 p.m. Papers to be read and discussed: 1. ‘‘ The Security of 
Locomotive Fireboxes,” by William Thow, M. Inst. C.E.; 2. 
‘Friction of Locomotive Slide Valves,” by John A. F. Aspinall, 
M. Inst. C.E. Students’ visit, Thursday, February 3, at 2.30 p.m., 
the London and South-Western Railway Locomotive Works, 
Nine Elms. Assemble at the Locomotive and Stores Department 
Gate, Wandsworth-road. Students’ meeting, Friday, February 11, 
at 8p.m. Paper to be read: ‘‘The Protection of Power Trans- 
missions from Lightning,” by John T. Morris, Stud. Inst. C.E. 
Dr. John Hopkinson, F.R.S., member of Council, will preside. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Wednesday, Feb- 
ruary 9, at the Institution of Civil Engineers, at 8 p.m. ‘* Notes 
on the Electro-Chemical Treatment of Ores containing the Precious 
Metals,” by Major-General Webber, C.B. Past-President. (Con- 
clusion of Discussion.) ‘‘An Electrolytic Process for the Manu- 
facture of Parabolic Reflectors,” by Mr. Sherard Cowper-Coles, 
Member. 

Society orf CHEmIcAL InpustTRY: LONDON SEcTION.—Monday, 
February 7, at 8 p.m., at the Chemical Society’s Rooms, Bur- 
lington House. the following papers will be read: 1. ‘“‘The 
Curing of Malt in Relation to Colour and Value,” by Mr. J. W. 
Lovibond. 2. Clerget’s Method of Estimating Cane Sugar,” by 
Mr. A. R. Ling. 3. ‘‘A New Modification of Clerget’s Method of 
Estimating Cane Sugar, specially applicable to Molasses and 
After Products,” by Messrs. A. R. Ling and J. T. Baker. 4. ‘‘ Note 
on the Estimation of Water in Invert Sugars,” by Dr. L. T. 
Thorne and E. H. Jeffers. 

CHESTERFIELD AND MIDLAND COUNTIES INSTITUTION OF ENGINEERS 
AND MIDLAND INSTITUTE OF MINING, CIVIL, AND MECHANICAL EN- 
GINBERS.—Saturday, February 5, joint meeting at the Literary 
and Philosophical Society, Leopold-street, Sheffield, at 2.30 p.m., 
The following papers will be read, or taken as read : ‘‘ Explosions 
in Air-Compressors and Receivers,” by Mr. T. G. Lees; ‘‘The 
Pneumatophor and its Value for Saving Life after Colliery Explo- 
sions,” by Mr. Richard Cremer ; ‘‘ Notes on the Change in Charac- 
ter of the Barnsley Seam between Rotherham and Pontefract,” by 
Mr. H. St. John Durnford. The following papers, which have 
appeared in the Transactions of the Federated Institution, will 
be open for discussion : ‘‘ Latest Developments and the Practical 
Application of Alternating Multiphase Machinery for Electric- 
Power Transmission,” by Mr. Walter Dixon. Part IL, vol. xiv. 
““The Workmen’s Compensation Act, 1897,” by Mr. E. B. Wain. 
Part II., vol. xiv. ‘‘ Adequate Ventilation and Noxious Gases ; 
with Special Reference to the Recommendations of the English, 
French, Prussian, and Austrian Fire-Damp Commissions,” by Mr. 
E. W. Thirkell. Part III., vol. xiii, ‘On Some Dangers attend- 
ing the Use of Steam Pipes,” by Mr. A. L. Steavenson. Part III., 
vol. xiii. ‘*‘Use of Steel Girders and Props in Coal Mines,” by 
Mr. E. F. Melley. Part II., vol. xiii. 

THE British ASsociatTioON OF WATER WORKS ENGINEERS. — 

Saturday, February 12, at the Westminster Palace Hotel, West- 
minster. The chair will be taken by the President, Mr. H. Ashton 
Hill, M. Inst. C.E., at 11 o’clock precisely. Mr. H. W. Pearson, 
M. Inst. C.E., Engineer of the Bristol Water Works, will read a 
paper entitled, ‘‘ Springs and Wells for Town Supplies and Works 
in Connection with Same.” 
_ THE INSTITUTION OF MECHANICAL ENGINEERS.—Thursday even- 
ing, February 10, and Friday evening, February 11, the 51st 
annual general meeting of the Institution will be held at 25, Great 
George-street, Westminster. The chair will be taken by the 
President at 7.30 p.m. on each evening. The annual report of the 
Council will be presented to the meeting on Thursday. The 
retiring President, Mr. E. Windsor Richards, will induct into the 
chair the President-Elect, Mr. Samuel W. Johnson. The ad- 
journed discussion will be resumed on Thursday evening upon 
the following paper read at the last meeting : ‘‘ Mechanical Features 
of Electric Traction,” by Mr. Philip Dawson, of London. The fol- 
lowing papers will be read and discussed, as far as time permits : 
‘* First Report to the Gas-Engine Research Committee ; Descrip- 
tion of Apparatus and Methods, and Preliminary Results,” by 
Professor Frederic W. Burstall, of Birmingham ; ‘‘ Steam Laundry 
Machinery,” by Mr. Sidney Tebbutt, of Leamington (Friday). 

Tue Sanitary InstituTE.—Wednesday, February 9, at the 
Parkes Museum, at 8 p.m., when a discussion will be opened on 
* Purification of Water for Barracks, Prisons, and other Institu- 
tions,” by Professor J. Lane Notter, M.A., M.D., Dub. The chair 
will be taken by Mr. Louis C. Parkes, M.D., D.P.H., London Uni- 
versity. 

Society or ENGIneERS.—First ordinary meeting for the year 
will be held on Monday, February 7, at 7.30, at the Royal United 
Service Institution, Whitehall. The President for the year 
1898, Mr. William Worby Beaumont, will deliver his inaugural 
address. 

RoyaL INstiTuTION OF GREAT Britain.—Friday, February 11, at 
9 p.m., Mr. John Hall Gladstone, Ph.D., D.Sc., F.R.S., M.R.L, on 
‘*The Metals used by the Great Nations of Antiquity.” 

PuysicaL Society oF Lonpon.—Friday, February 11, at 5 p.m., 
at the rooms of the Chemical Society, Burlington House, annual 
general meeting. Address by the President. After which at an 
ordinary meeting: ‘‘On Electromagnetic Induction in Plane, 
Cylindrical, and Spherical Current Sheets, and its Represen- 
tation by Moving Trails of Images,” by Mr. G. H. Bryan, M.A., 
F.R.S. 


TuE Surveyors’ InstitTuTION.—Monday, February 7, when the 
adjourned discussion on the paper read by Mr. A, A. Hudson, 
Associate, at the last meeting, entitled ‘‘ Technical Tribunals 
and Surveyors as Arbitrators,” will be resumed. The chair will 
be taken at 8 o’clock. 

Society or Arts. —Monday, February 7, at 8 p.m. Cantor 
lectures. ‘‘ Decorative Bookbinding,” by Mr. Cyril Davenport. 
Lecture three. Wednesday, February 9, at 8 p.m., ninth ordi- 
— meeting. ‘‘Compensation to Workmen,” by A. D. Pro- 
vand, M.P. 
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THE RESUMPTION OF WORK. 


ProgpaB.y nothing has brought the foolishness of 
the late strike more forcibly home to the engineer- 
ing trade unionist than the conditions which have 
attended the resumption of work. The term is 
used here in its limited application, as referring to 
resumption of work on the part of the trade unionist, 
for operations have been going on, if not to the 
full capacity, yet pretty steadily in many engineer- 
ing establishments of late. The prevailing impres- 
sion among the unionists has been that they had 








only to withdraw the strike declaration to be 
at once received back in their old places too 
gladly by their employers. It has been well said 
lately that ‘‘nothing is more pathetic than the 
struggle of ignorance against machinery ” ; and the 
reports from the various engineering centres bear 
this out very fully. The conditions of peace having 
been settled, though not necessarily fulfilled, work 
was to have been generally resumed on Monday 
last. There had been some hitches in the nego- 
tiations, but these were overcome, so far as the 
high contracting parties were concerned. For in- 
stance, a rumour had got abroad that the Employers’ 
Federation had issued instructions that only 25 
per cent. of the unionists were to be taken on, 
but this was satisfactorily explained by a telegram 
from Mr. Biggart. Of course the whole of the 
men could not be started at once, however willing 
the employers may be to forget the past. It takes 
some time to marshal the procession of work from 
shop to shop or tool to tool. To the men’s credit 
it may be said that they have recognised this, and 
shown becoming patience under disappointment. 
Some few, like the Chiswick fitter, who was fined 
3s. 6d. for behaving in a disorderly manner outside 
Messrs. Thornycroft’s works, show a disposition 
towards violence, but this appears to have been 
mostly confined to language. It is notorious that 
the blustering talkers, the ‘‘ shop lawyers,” are the 
men least likely to be selected for their crafts- 
manship, supposing a free choice to be allowed ; and 
for the first time for very many years employers 
find themselves in the happy position of being 
able to exercise a free choice. It is almost worth 
the money spent, the worry, and the loss of trade 
which the dispute has entailed, to have regained this 
privilege. 

In addition to the time required to get work into 
full swing again, there is the additional reason for 
some lack of employment among the old hands, 
that their places have been filled. If there is one 
thing the employers belonging to the Federation, 
and the body as a corporation, are pledged in 
honour to do, more than another, it is to support 
the free labourers who have helped them in their 
need. Happily, there appears to be no sign of 
wavering in this respect at present, but we can 
only repeat, what we have said before, that any 
employer who throws over his non-union work- 
men, who does not protect them from violence or 
insult, deserves the worst that unionism can do to 
him ; and we hope he will get it. 

A good deal of dissatisfaction has been caused 
because some of the leaders in the late strike have 
not been found immediate work. Now a strike 
leader can hardly claim to have work found for him 
in virtue of his position in that respect, otherwise 
there would be nothing but strike leaders when 
work was to be resumed. If it happen that the 
leaders are not the best workmen, they must expect 
tostand out. There need, however, be no occasion 
for employers to make excuses for not bringing 
fomenters of discord into their works. The unions 
have never disguised their intention of attacking any 
employers, either individually or severally, who may 
be opposed to their rule, and we fail to see why 
masters should be more scrupulous. An employer 
has as just a right to require peaceableness from his 
workmen as he has to ask any other quality. 
Militant trade unionism stands revealed as an 
organisation to restrict production, and practically, 
in some cases avowedly, to ruin employers. It is 
very good of Colonel Dyer to make ‘‘ complimen- 
tary remarks ” to the representatives of the unions, 
and speak of the ‘‘thoroughly English” manner 
in which the fight has been conducted ; or for 
Scottish members of the Federation to claim a 
share of the reflected glory by the substitution of 
the word “British.” Every right-thinking person 
will also join in the hope expressed ‘‘ for the main- 
tenance of amicable relations in future.” It is 
characteristic of Colonel Dyer not to exult over a 
fallen adversary, but- the practical thing is to 
inquire what are the prospects of ‘‘amicable rela- 
tions.” The union leaders have given in simply 
because they could not help it, not from any sweet 
reasonableness or amiability towards employers. 
Mr. Bigby was one of the three representatives of 
the Amalgamated Society who were complimented 
by the Federation speakers this day week. In 
October last he was, if correctly reported in one 
of the journals supporting the unions, preaching 
‘a class war which would only end in oneor the other 
beingexterminated.” Mr. Barnes’ views on the ques- 
tion of whatshould bethe relation between employers 
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and employed are well known, and it should be re- 
membered that, though the vote of the majority of 
the unionists has been cast in favour of resumption 
of work on the 1nasters’ terms, there has been no 
disposition in many quarters to hide the fact that 
they are going back only under compulsion. The 
vote has been an exceedingly small one. In one 
district where there was a majority for starting 
again, work was only resumed ‘under protest.” 
In some districts the majority has been for con- 
tinuing the struggle, and in one notorious case 
very stringent measures were necessary. 

We do not recall these facts for the sake of rip- 
ping up old sores, but simply as a matter of 
elementary precaution, and as a reminder to em- 
ployers that, unless due care is taken, before very 
long there may be the battle to fight all over 
again. The unions have been beaten. They submit 
to force majeure ; but they would stultify themselves 
and the acknowledged principles upon which they 
act, were they not to pursue the same course again 
whenever they get the chance. It is no good being 
mealy-mouthed in this matter. The engineering 
industry of the country has suffered too much 
already by blinking facts, and attempting to buy 
off hostility with weak concessions of principle. 

The practical question is: How soon will the 
societies recover themselves sufticiently to be in 
position once more to take the field? Not for a 
considerable time, perhaps. If the day can be 
put off until workmen have become instructed to 
see their own interests clearly, there will be little 
fear of serious disturbance. But will the time be 
so far delayed? Militant unionism feeds on the 
weakness of employers. Every time a free labourer 
is discharged at the bidding of a district delegate, 
every time a unionist is made foreman, the hostile 
organisation advances by leaps and bounds. The 
young men have had no choice but to join the 
union, because it was practically a condition pre- 
cedent to getting work at all; whilst the older men 
were bound by the contributions they had paid, and 
the fear of bullying or insult, even in establish- 
ments where the rule of the union was not officially 
acknowledged. 

The conditions are changed now. The union 
funds have been wasted, and the employers have 
found their strength. Very few, perhaps, even 
among the best informed, felt confident at the first 
that the employers would hold together in the way 
they have done. Their subordination of individual 
gain to the general welfare—their wise abnegation 
of immediate profit for future advantages—has 
been creditable alike to their intelligence and their 
moral force. It is to be hoped they will not fritter 
their position away, misled by a feeling of false 
security. The Federation must be maintained as 
an instrument of defence ; must be alert to the 
prospect of future attack. It must be just as mili- 
tant as the unions are, and no more ; ready to meet 
hostility by hostility. It will doubtless be a means 
of raising wages rather than reducing them, for it 
will insure conditions of employment that will 
encourage workmen to put forth their best skill 
and to labour more strenuously. That will enable 
employers to give higher pay, a thing all but the 
foolish will giadly do when they get the opportunity. 
It is only on these conditions we can hope to hold 
our own inthe modern race of nations for engineer- 
ing supremacy, with its ever-increasing pace. 

Doubtless other things are necessary ; for it is 
not only on the side of the workmen that there 
have been faults. Industries, like nations, become 
demoralised by too much prosperity, accompanied 
by security from attack. Until quite recent times 
—so recent that few have fully realised the change 
—-we have looked on our engineering industry as 
unassailable. We had coal and iron and limestone 
all close together; but above all there was the 
special genius of the Briton which so peculiarly 
fitted him as an engineer that no other nationality 
had achance. The Frenchman might be scientific, 
but he was not plodding ; the German might be 
plodding, but lacked enterprise; the American 
might be enterprising, but wanted stability—in 
fact, it was only the inhabitants of these thrice 
blessed isles that combined all the necessary charac- 
teristics dients to make a great engineering people ; 
and then there was the British working man. There 


was, indeed, a good deal of excuse for this national 
self-sufficiency, for the optimists could point to 
very substantial facts in support of their views. We 
are learning now that the conditions which led to 
our unexampled position were not of so permanent 
a nature as a generation, which, in its youth, was 





taught to regard Samuel Smiles’ ‘‘ Self-Help” and 
‘‘The Lives of the Engineers” as little less than 
sacred, might excusably suppose. One of the chief 
lessons we have to learn is that the British stub- 
bornness on which we so much pride ourselves 
needs to be tempered by some amount of flexibility 
and respect for the views of others, especially when 
the others are our customers. Another needful 
lesson is that business is an engrossing matter re- 
quiring not only attendance at the factory or office, 
but attention of an intellectual character. Perhaps 
the methods of education in this country are not 
quite up to the standard of modern competition. 
We are not now referring to what is generally 
known as ‘‘technical education,” but the educa- 
tion, the scions of big industrial houses—the sons of 
wealthy engineers, for example—receive as a rule. 
The fault lies as much as anything in the atmo- 
sphere in which they are trained. It is not an 
atmosphere that hardens them for the maintenance 
of the heavy burden of management of an extensive 
and intricate business. To pursue this subject 
would lead us too far afield, and we only touch on 
the matter now to avoid being open to the charge 
of seeing faults only on one side. 

The great labour dispute in the engineering 
trade—the most important industrial incident of 
the latter part of the century which has seen, if 
not quite the birth, practically the development 
of mechanical engineering—is, apparently, ended : 
as we think fortunately ended, not only for the 
employers who have won, but for the workmen 
who have lost. The engineering employers have 
the ball once more at their feet. They have natural 
resources on their side which, taking all in all, no 
other nation possesses ; and they have still a large 
part of that marvellous start in the race which the 
genius of a band of great men secured for them in 
the earlier days of the century. 








RUSSIAN INDUSTRY AND TRADE. 

For some time past people in all countries have 
been watching so closely the military and naval 
movements of Russia, both in the near and the far 
Kast, that they have overlooked the economic and 
industrial development which is taking place in 
Russia itself, and which may in a sense be con- 
sidered the cause of the attempts at territorial 
development. In fact, it ought to be more clearly 
recognised than it usually is, that nearly all the 
political movements which are going on have a 
commercial or financial basis, and, moreover, that 
these political movements in turn become very im- 
portant factors in industrial evolution. Probably 
Germany is the most striking example of this in 
the great development in every department of in- 
dustry which has taken place since the unification 
of the German Empire. 

People in this country are still too apt to look 
upon the Russians as semi-barbarians; and fail to 
recognise that in the not very distant future they 
are certain to become, if not the greatest (for we 
would fain hope that position would be retained to 
the English-speaking race), at least the second 
greatest of the peoples of the world, whether we 
consider them from a military or an industrial 
point of view. They have very definite political and 
industrial aims, and they carry them out with dogged 
persistency. Students of politics know pretty well 
what they are aiming at both in the east of Europe 
and of Asia, but students of economics and of 
industry have not yet clearly realised the position 
which they are destined to take in the not very 
distant future in the industrial world. Ever since 
the Crimean War, at any rate, they have devoted as 
much attention to the development of industry as 
to the extension of their naval and military forces. 
Their statesmen not only directed their attention to 
the stimulation and protection of industry, but also 
to the colonisation and development of what had 
hitherto been considered the great wastes of Siberia, 
but which really contained abundance of rich 
natural resources. Like other similar movements 
it, of course, met with many difficulties, but it re- 
ceived a great impulse, when in the seventies the 
immense wheat fields of the United States, Canada, 
and the Argentine entered into direct competition 
with those of Russia, and greatly reduced the price 
of agricultural products, and the problem of labour 
became one of grave importance. The Russian 
Government at once saw that the only way of solving 
that problem was by the protection, encouragement, 
and promotion of industry. So far the measures 
which have been adopted have been very successful, 





and in many departments Russia now supplies 
itself with goods which formerly she imported from 
other countries, chiefly from Britain. Moscow 
is rapidly becoming the Manchester of the East, 
and other towns are also becoming power- 
ful competitors with British and Continental 
manufacturing centres. The development in 
national industries has, to a large extent, made up 
for the serious decline in the price of wheat, as is 
shown by the statistics of the consumption of 
manufactured goods throughout the country. It 
must be admitted that the methods adopted have 
been of a protectionist nature; but that aspect of 
the subject we are not called upon to discuss ; our 
present object is to note results. Her policy in Asia 
has been guided, to a very large extent, by industrial 
and commercial considerations. She is determined 
to grow or mine everything she requires in her in- 
dustrial operations, and the great extent and variety 
of her territory gives her a choice of almost every 
kind of climate, and natural and mineral products. 
The Siberian Railway, with all its connections, 
although available for military purposes, is merely 
part of the industrial plan of development, and the 
wish to havea port on the Pacific coast which is 
free from ice all the year round is only the logical 
result of that plan, and if carried out in a proper 
manner is quite legitimate. If Britain were in the 
place of Russia she would soon find a sufficient 
reason for obtaining all she wanted. In national, 
as in personal, affairs, we would arrive at more 
reasonable conclusions if we put ourselves in others’ 
places, and considered what we would do under the 
circumstances. 

The last report of the British Consul-General at 
St. Petersburgh, Mr. Michell, contains much 
interesting and useful information, not only re- 
garding the progress of Russian trade and industry, 
but also shows how in many directions we are 
being pushed aside by Germany. Mr. Michell re- 
marks that it is more supineness than anything else 
on our part to allowGermany to supply Russia as she 
did, in 1895, with 64 per cent. of all metals imported, 
53 per cent. of all manufactures in metals, and 49 per 
cent. of all machinery. The absence of the British 
commercial traveller is mainly at the root of this, 
and that he is not more abroad and active must be 
deplored. To be beaten at our special weapons by 
craftsmen who are more or less our own commercial 
pupils is manifestly an abnormal condition of 
things, which British enterprise could without much 
effort remove. If we look back over a term of 
years, we find that the proportion of exports from 
Russia to Great Britain in 1888 was 36.5 per cent. 
of the whole, and in 1896 only 24 per cent. ; while 
the proportion to Germany in 1888 was 23.3 per 
cent. Then, as to imports, Russia received 25.9 
per cent. of her total from us in 1888 and only 
20.5 per cent. in 1896 ; while from Germany she 
received 31.3 per cent. in 1888 and 35.2 per cent. 
in 1896. Mr. Michell says that although it can 
hardly be expected that British goods can entirely 
supersede those of Germany in the Russian market, 
given the neighbouring position and consequent 
greater facility of intercommunication by land and 
sea between the two countries, yet Russia, in his 
opinion, possesses greater power of consumption and 
diffusion of British goods than many of our manu- 
facturers seem to be conscious of. He believes 
that to compete successfully in the Russian market 
with Germany, the employment of numerous 
active commercial agents and travellers is the 
first condition, and in this respect we should 
follow the example of our German rivals, who 
by a systematic system of representation, bring 
their goods to the immediate notice of both whole- 
sale and retail dealers, with results very satisfac- 
tory to themselves; and this, too, in spite of a 
highly protective customs a tariff which affects all 
manufactured goods of Great Britain and Germany 
equally. 

Russia would seem to afford a good field for 
pushing the sale of British-made agricultural 
machinery and implements, hardware of every 
kind, earthenware and glass of the cheaper kind, 
as also tools and machinery of all descriptions. 
Printed catalogues and circulars should be drawn 
up in the language of the country, with metric 
weights and measurements, which are generally 
understood by importers. There has been a ten- 
dency for some years past, so to say, to carry the 
war into the enemy’s camp by establishing indus- 
tries with British capital in Russia. Several of 
these have proved successful, but they only benefit 
a small number of our countrymen, while the 
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sufferer at large remains the British artisan, who 
is deprived of the wages earned by the Russian 
workmen, who, moreover, are initiated into pro- 
cesses of manufacture of which they had been 
totally ignorant. 

The development of the textile industries in 
Moscow led to a considerable number of orders for 
mill engines, which which were divided with Ger- 
man, Swiss, and Russian makers. The latter were 
so full of work that latterly delivery. was only 
guaranteed within 12 months. Many orders went 
to Switzerland, and at high prices. This latest of 
our competitors gains ground steadily, and finds 
great favour with the Russian buyers, who assert 
that the finish of the machinery is better than with 
us. The variety of industry in Moscow is consider- 
able, and the different departments seem to be in 
a flourishing condition. 

A British trade journal printed in the Russian 
language entitled, The Anglo-Russian Trade Mes- 
senger, has recently been started in Moscow, and 
the Consul thinks that British manufacturers 
should not fail to avail themselves of the great ad- 
vantages this publication will afford them for ad- 
vertising their goods. The supply of circulars and 
catalogues to consulates in Russia is a proceeding 
which brings but little fruit ; for they are not, as a 
rule, seen, and if seen, remain sealed books, on 
account of the language in which they are printed, 
to the majority of would-be purchasers. In the 
first number of the new journal it was pointed out 
that its object is to assist in ‘‘the development 
and improvement of commercial relations between 
the two most powerful States on land and sea, 
relations which date back over 300 years, and which 
have ever since progressed favourably to the mutual 
advantage of both countries. The material interests 
of England and Russia are such that the conflict 
of foreign political interests has never yet inter- 
fered, and need not now interfere, with the eco- 
nomic rapprochement betweenthem. This is proved 
by statistics for the second half of the decennial 
period 1870 to 1880, when Anglo-Russian trade 
reached the highest on record. While Russia is 
selling to England principally her corn, flax, and 
timber, and other products of forest and field in- 
dispensable to British industries, England supplies 
Russia with manufactured and partly-manufactured 
goods and with metals. Other countries are to 
some extent taking the place of England by 
importing similar goods into Russia at lower 
prices, but those Russians who are acquainted with 
the superiority of British wares always prefer 
them. The scope of this journal will be to facili- 
tate the economic relations between the producers 
and consumers of both countries. It then goes on 
to show that there is now no reason whatever for 
the existence of conflicting interests, political or 
otherwise, between these two great empires. This 
view is beginning to be held by some of our states- 
men who ought to be able to guide affairs in such 
a manner as to prevent any conflict of interests. 
Some time ago, for instance, Mr. Balfour said, 
‘Surely Asia and Africa are large enough for all 
of us, and there need be no contest, no petty con- 
test, no mean jealousies, between civilised nations 
as to how they are best to turn to account the 
potential riches of the East or South. I for my 
part frankly state that so far from regarding with 
fear and jealousy a commercial outlet for Russia in 
the Pacific Ocean, which would not be ice-bound 
half the year, I should welcome such a result as a 
distinct advance in this far-distant region, and I 
am convinced not merely that Russia would gain 
by it, that the world generally would gain by it, 
but that British commerce and enterprise would 
gain by it.” When, therefore, we hear of Russia 
getting possession of a port in North China, there 
is no need to get excited about it, as it is the logi- 
cal outcome of the commercial and industrial policy 
which she has pursued for years. 

The consular report, to which we have been re- 
ferring, gives an account of recent railway develop- 
ment in Russia, and states that at the end of 1896 
the whole railway system of Russia opened to 
regular public extended over 25,898 miles, owned 
and worked as follows: By the Russian Govern- 
ment, 16,103 miles; by the Finnish Government, 
1496 miles; by 17 private Russian companies, 
8299 miles. Of this length of lines 5062 miles con- 
sisted of a double track. Among the new lines and 
Sections completed and opened for traffic during the 
year, the first section of the Siberian railway is the 
most noteworthy. From October 27, 1896, regular 
passenger and goods traftic was established from 








Cheliakinsk to the Obi, a distance of 885 miles. 
At the same time was opened the branch from 
Cheliakinsk to Ekaterinburg, extending over 152 
miles, and connecting the Siberian with the Ural 
Railway. The report gives details of the state of 
the work of construction on the Siberian Railway 
at the end of 1896, but into these we need not 
enter. It points out, however, that with the con- 
struction of the Manchurian Railway the necessity 
of the Omur section, which presented considerable 
technical difficulties, was obviated. It is estimated 
that the construction of the Siberian trunk line, 
including the Manchurian section, will consider- 
ably exceed 350,000,000 roubles, or 37,916,6661. 
This capital makes the railway a national under- 
taking ; and we must expect that Russia will insist 
onall its legitimate developments. In this part of 
the world, as well as in Central Asia, we must try 
to look at Russian extensions from the point of 
view of Russia, and endeavour to arrive at an 
understanding which will be in the interests of 
both parties ; for, as Mr. Balfour has said, if only 
reason will be allowed to prevail, there is room 
enough in the world for all of us. 








TRANSATLANTIC PASSENGERS. 

Juperne by the returns of passengers landed at 
New York during the past year, the Transatlantic 
steamers have had a very poor twelve months; for 
notwithstanding that the number of voyages has 
increased from 852 to 901, the cabin passengers 
are less by 8291, and the steerage voyagers by 
60,346 than in the previous year; while when 
comparison is made with some years antecedent 
to that, the falling off is still more marked. The 
maximum was probably reached in 1891, when 
the cabin passengers, saloon and second-cabin, 
numbered 150,023, and the steerage 445,290. Since 
then there has been a steady decrease, and the past 
year’s figures of 90,932 cabin and 192,004 steerage 
make the lowest return of the decade. Last year, 
too, there were a greater number of occasional emi- 
grant steamers, so that the regular liners have suf- 
fered more even than the figures suggest. The ave- 
rages per ship are only 100 cabin and 213 steerage, 
whereas in the previous year they were 116 and 
296 respectively. In some previous years they 
were as high as 130 and 378. All the lines have 
suffered, with the exception of the North German 
Lloyd’s Southampton service. Their ships have 
made in all 149 passages, and have carried 20 per 
cent. of the total passengers landed at New York, 
their total being 55,611, including, of course, the 
passengers embarked at Bremen and at the Medi- 
terranean ports. Their total number of cabin 
passengers for both destinations is exactly the 
same as the number of cabin passengers booked by 
the Cunard from Liverpool or Queenstown—15, 196. 
This is the largest to the credit of any one com- 
pany, the American Line, with 14,443 coming next. 
This latter is less by 2400 than in the previous 
year, but is still well up to the average and in excess 
of the bookings when the vessels of the line sailed 
from the Mersey. The Hamburg-American take 
third place, their regular service vid Southampton 
taking 10,556, and their Mediterranean steamers 
310. This total also is about 2000 less than in the 
previous year, so that the North German Lloyd in- 
crease on the express service of 1600 may thus be 
partly accounted for; but it would appear as if 
Southampton steamers have suffered less than 
the Liverpool liners. The French Line cuts a poor 
figure, their total having shrunk to 6044, while 
the Anchor Line from Glasgow has taken more, or 
6450 cabin passengers. As regards emigrants, the 
North German Lloyd has taken the greatest number, 
40,415, the Anchor and White Star have taken over 
19,000 each, the Hamburg-American and Cunard 
about 17,300 each, the American Line 11,322, and 
the French Line 14,264. The American Line has the 
credit of taking the largest average number of cabin 
passengers per ship, 272, the Cunard being second 
with 249; White Star, 190; Anchor Line, 161, 
Hamburg-American, 120; North German Lloyd, 
112. Inthe previous year the Cunard took 315, 
the American 296, and the White Star 224, so that 
the decreasing revenue may well be appreciated. 
The North German Lloyd, chiefly by reason of their 
new ship, have increased their average from 90. The 
largest average of steerage passengers per ship is 
due to the Mediterranean emigrant vessels—the 
Anchor liners, 468; North German Lloyd, 429; 
Hamburg-American, 410. The White Star took 
363 per ship ; the Cunard, 285; the French Line, 





274; the North German Lloyd Bremen and South- 
ampton steamers, 219; and the American Line, 
214. These are all lower averages than in the 
previous year. The White Star have the highest 
average of all classes per ship, 553 ; the Cunard, 
534; the North German Lloyd Mediterranean 
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North German Lloyd. ./15,196 40,415 13,555 54,180 |1u,805 44,326 
Cunard .... _—_.. {15,196 17,303 17,999 20,681/18,844 21,724 
Hamburg-American _ . .|10,866 £7,323 16,371 44,572|10,543 30,14L 
White Star os --|10,104 19,271 11,607 21,220 /11,805 44,326 
Anchor (Glasgow) .| 6,478 19,372, 6,979 24,287) 6,604 10,011 
American... |142443 11,322 16,859 12,830 |16,146 19,580 
French ..  .. _ ..| 6,044 14,264 6,847/17,371| 7,517 16,469 
Red Star (Antwerp) ..| 4,493)10,557 4,750/13,517| 4,890 12,554 
Holland-American ..| 2,871 10,503 4,350 10,809) 2,855 11,416 
Fabre (Mediterranean) .. 22 11,374 21/15,831 20 7,477 

Atlantic (Mediterranean) 82, 7,289 22; 1,233) — _ 
Thingvalla (Copenhagen)| 860, 3,201 986 5,231) 747, 6,889 
Allan State (Glasgow) ..| 1,823 1,050 2,260| 1,464| 2,509 3,512 
Union (Mediterranean)..| .. 2,332 2 5,928} -- 6,404 

Atlantic Trans. (London)} 1,820 — _ — _ _ 








steamers, 499, and for the other service, 331 ; and 
the American, 486. The American liners, as in 
previous years, are exceptional in having a greater 
number of cabin than of steerage passengers. Of 
cabin passengers, 40 per cent. were carried in 
British-owned ships, and barely 30 per cent. of the 
emigrants—the same proportion as in the previous 
year. 








TRIALS OF H.M.S. “ DIADEM.” 
(Continued from page 120.) 

WHILE giving the mean results of the eight hours’ 
trial of January 26in our article last week, we deferred 
comment until after the trial of Saturday, January 
29, when the vessel ran for four hours to determine 
what power could be maintained with 24 out of the 
30 boilers ; or, in other words, with 78 per cent. of 
the heating surface in use, the intention being to 
get 1 indicated horse-power for each 2 square feet 
of heating surface. The latter trial was as success- 
ful as the former, when the power was equal to 
1 horse-power per 2.36 square feet of the total 
heating surface ; but the higher result was realised 
with a modified measure of forced draught, the 
water gauges in the stokeholds showing a mean pres- 
sure of 0.3 in. This, of course, issmall ; indeed, in 
times past anything under 0.5 in. was accepted as 
natural-draught conditions, but in recent years 
with the Belleville boilers, it has been the custom, 
and a most commendable one, to design the boilers 
to realise the maximum, or, more properly speaking, 
the emergency power with open stokeholds. This 
emergency power to be resorted to for a spurt, is, 
in the case of the Diadem, 16,500 indicated horse- 
power giving 203 knots speed at full displacement, 
while her continuous steaming, or for all ordinary 
purposes, her full, power is 12,500 indicated horse- 
power giving about 19} knots. No steamer has 
more easily realised this latter power than did the 
Diadem on January 21 and 22. Thestokehold was 
open, no fans were used, 14.33 1b. of coal were 
burned per square foot of grate for 30 hours, giving 
8.87 indicated horse-power per square foot, while 
the coal consumption for 24 continuous hours was 
at the rate of 1.59 lb. per indicated horse-power 
per hour. In our lengthened article on the subject 
we referred to the blowing out of fusible plugs 
simply to relieve the monotony of a pronounced 
success. 

On the two maximum or emergency-power trials 
there was no such incident to afford any shade of 
contrast, for the means taken in dealing with the 
plugs were effective, and every thing else went well. 
As shown in our Table on page 120 ante, the mean 
power with all the boilers in use was 17,188 indicated 
horse-power; but before the links were set for 
the trial over 18,931 indicated horse-power was de- 
veloped, and throughout the eight hours no diffi- 
culty was experienced in the stokeholds. The 
draught by the four funnels, which are 90 ft. high 
above the grate bars, and 8 ft. 6 in. internal and 
10 ft. 6 in. external diameter, was sufficient, and 
the stokeholds were particularly free from dust, 
while the temperature was lower than in any ship 
for many years. The coal consumption, too, was 
very moderate, being only 1.77 lb. per indicated 
horse-power per hour for eight hours’ continuous 
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steaming, a result which is seldom equalled even in 
the merchant service, where the data are collected 
without regard to that scrupulous accuracy which is 
characteristic of all Admiralty trials. Hourly or 
half-hourly results taken by a staff of 60 recorders is 
a very different thing to diagrams taken once a day 
by the ship’s officers on which to base consumption 
results. The coal burned per square foot of grate 
area was 21.14 lb. for eight hours, and the power 
realised 11.93 indicated horse-power per square 
foot. It will thus be seen that the extra 4300 
indicated horse-power realised on the emergency- 
power trial necessitated extra pressing to the ex- 
tent of burning 47.5 per cent. more coal on the 
grate, while the power was 34.4 per cent. greater, 
and thus each 1 indicated horse-power was got for 
2.36 square feet of heating surface, instead of for 
3.17 square feet. But withal the steaming, even 
for this emergency power, was so easy that there 
is no reason why it could not be maintained for a 
much longer period by the ship’s company than 
eight hours, and Sir John Durston is certainly to 
be congratulated on the result. The power, for in- 
stance, for three consecutive hours was 17,061, 
17,072, and 17,015; and two runs in opposite 
directions over a 22.8-knot course differed in their 
time duration by only two seconds. There was 
very little variation, too, between the powers got 
in the high-pressure and intermediate cylinders, 
and between the two low-pressure cylinders. 

The first of several experimental cruises for the 
collation of data for use in connection with future 
designs was run on Saturday, the 29th inst., the 
aim being to determine how much could be done 
with three of the four batteries of boilers in the 
ship, getting as nearly as possible 1 indicated horse- 
power per 2 square feet of heating surface. And 
here it may be noted that the water-tube boiler has 
a great advantage in the convenience with which it 
can be adapted to the form of a ship. Sir William 
White’s cruisers are characteristic for their fine form, 
by which high speeds can be realised without ab- 
normal expenditure of power; and, consequently, 
the boiler-rooms are of decreasing width as they 
extend forward. It is only necessary to vary 
the number of elements to suit this decreasing 
beam of ship, and thus it follows that in the 
forward stokehold in the Diadem there is 22 
per cent. of the boiler power, in the next 24 per 
cent., and in each of the two after compartments 
27 per cent. In this first experimental trial, there- 
fore, the six boilers in the forward stokehold were 
not used, so that there was only 78 per cent. of the 
heating surface available, or 31,660 square feet 
with 1124 square feet of grate. The extent of 
forcing is shown by the air pressure, 0.3 in., by the 
fact that the six fans—two in each boiler-room—of 
7 ft. Gin. in diameter were run at a mean of 227 revo- 
lutions per minute, and by the vacuum in the smoke- 
box being 0.45 in. The increased pressure, with the 
steam required by the fan engines, which are of 
the simple type taking steam at full bore, necessarily 
involved a higher rate of coal consumption ; but, 
withal, it was only 1.95 1b. per indicated horse-power 
per hour, including the steam for all auxiliaries. 
The coal burned per square foot of grate area was 
27.52 lb., 30 per cent. more than with all the boilers 
in use under ordinary funnel draught, while the 
power was 18.3 per cent. higher per square foot. 
The aim of the trial—to secure 1 indicated horse- 
power per 2 square feet of heating surface—was 
satisfactorily realised—the ratio being 1 horse- 
power to 1.99 square feet. The result was attained 
with comparative ease, and it may almost be said 
that with open stokeholds and funnel draught, 
15,000 indicated horse-power could be reached 
with, of course, a higher economy. This would 
give 1 indicated horse-power per 2.1 square feet 
of heating surface, whereas in the later cruisers 
with cylindrical boilers, 2.5 square feet of heating 
surface has been allowed per indicated horse-power. 
The air blown through the nozzles into the fur- 
naces and into the combustion chambers under 
the economisers, was at an average pressure of 
11.2 lb. 

The engines worked well. In the 16,500 indi- 
cated horse-power trial with all the boilers, when 
17,188 indicated horse-power was the mean, the 
cut-off was at 67.3 per cent. of the stroke in the 
starboard, and 66.3 per cent. in the port engine ; 
while in the further trial, with 78 per cent. of the 
boiler power, when 15,861 indicated horse-power 
was realised, the cut-off was a trifle earlier. The 


engines worked very steadily at about 116 revo- 
lutions, with a plentiful supply of steam, and, as in 





the 12,500 indicated horse-power trial, no steam was 
passed through the high-pressure cylinder jacket 
—the omission of ‘‘not” in our previous article 
would not mislead many as the reason for not using 
the jacket—dry steam—-was stated. We give the 
mean results of the four hours and a comparison 


Report of Four Hours’ Steam Trial H.M.S. ‘‘ Diadem ” 
an the English Channel, on January 29, 1898, with 


78 per Cent. of Boiler Power. 
Forward. Aft 
Draught of water 24 ft. 3 in. 23 ft. 6 in. 
Steam in boilers ie 291 
Starboard. Port 
Vacuum a» ae 27.2 in. 26.3 in 
Revolutions per minute... 116.2 116.4 
High.. Pm 85.73 Ib. 82.63 Ib. 
‘ Intermediate 34.36 ,, 33.16 ,, 
Mean pressure Forward low 19.97 ,, 18.02 ,, 
att low 20.13 ,, 18.50 ,, 
High... 2191 2116 
Indicated} Intermediate 2340 2262 
horse-power } Forward low 1811 1636 
Aft low 1826 1679 
Total indicated horse-power. . 3168 7693 
Collective indicated horse- 
power .. a 5 15,861 
Mean air pressure . ‘a 0.3 in, 
Coal consumption per indi- 
cated horse-power per hour 1.95 Ib. 


with the corresponding Table for the eight hours’ 
trial given on page 120 ante, will show that the re- 
duction in power may be said to have been uni- 
formly divided. The power might have been 
greater ; at one time it was 16,500 indicated horse- 
power for 117.4 revolutions, and two other returns 
showed over 16,000 indicated horse-power ; but the 
aim was to see what power could be got without un- 
duly pressing the boilers, and as we have said, with 
conditions generally favourable 15,000 indicated 
horse-power, or 1 horse-power per 2.1 square feet 
of heating surface can easily be got, with open 
stokeholds. The forced draught limit depends 
entirely on expediency : 0.3 in. may not be high for 
emergency ; but it must ever be remembered that 
when that maximum is required, even for a short 
spurt, it is wanted badly, and gain will undoubtedly 
accrue if it can be realised without undue effort 
physical or mechanical. 

At the conclusion of the four hours’ trial on 
Saturday, the starting and reversing trials of the 
propelling engines were made. The gear is of the 
all-round navy type, and the starboard engine was 
brought to a dead stop in 20 seconds, the port 
engine in 18 seconds. From stop to full speed 
astern the time taken was 9 seconds by the star- 
board and 7 seconds by the port engines, while 
from full speed astern to full speed ahead the time 
was 15 seconds for the starboard and 18 seconds for 
the port engines. With the ordinary hand gear 
the port engine was brought to a dead stop in 30 
seconds, to full speed astern in 5 seconds, and 
from full speed astern to full speed ahead in 31 
seconds. 

The steering gear was next tried. Messrs. 
Napier Brothers, Limited, Glasgow, supplied the 
engines, and Messrs. Harfield the gear, which 
is of the compensating type now usual in the 
Navy. The steam steering engines, as well as the 
gear, are made in duplicate, as is now the prac- 
tice in all the large vessels of Her Majesty’s Navy. 
One set of engines is fitted on the bulkheads of 
the starboard engine-room, the other in the port 
engine-room, so that, like most of the other me- 
chanism in the ship, they are under the eye of the 
engineer. The two engines can be coupled together 
by a shaft passing through a water-tight stufting- 
box in the longitudinal bulkhead in such a manner 
that either engine or both may be used for steering 
the ship. The cylinders are 12 in. in diameter and 
11 in. stroke, and are designed so that one engine 
is capable of steering the ship easily with a 
steam pressure of 200 Ib. per square inch; the 
full boiler pressure is 300 Ib. per square inch. 
The engines are controlled from any of the five 
steering positions in the ship ; the length of con- 
trolling shafting is 750 ft., and the weight about 
2 tons. Two of the steering positions are on the 
bridges, two below the protection deck, and one in 
the conning-tower. The steering engine in the 
starboard engine-room was tried first; and the 
time from amidships to hard-a-port (35 deg.) was 
11 seconds, from port to starboard (70 deg.) 
17 seconds, back to port 17 seconds, and from 
port to amidships (35 deg.) 8} seconds. In the case 
of the port steering engine the times were from 
amidships to port (35 deg.) 105 seconds, from port 
to starboard (70 deg.) 18 seconds, back to port 
20 seconds, and from port to amidships 10 seconds. 


(To be continued.) 





NOTES, 


INSTITUTION OF CrivIL ENGINEERS, SUMMER 
CONFERENCE. 

THE great success of the first conference last June 
of the Institution of Civil Engineers, with its plea- 
sant social functions, lead to the desire, not only on 
the part of provincial, but also of town members, 
that it should be repeated periodically, if not 
annually. The question has been before the 
Council of the Institution, and they have resolved 
that it should be held in alternate years ; so that 
the next conference will be held in the spring of 
1899. This decision is commendable, for although 
there is no reason to anticipate anything but 
a repetition of success, it must be remem- 
bered that most of the members of the Insti- 
tution are also associated with other kindred 
organisations which make summer meetings in 
London, in the provinces, or abroad a feature, and 
anything in the nature of rivalry would be regret- 
table. The Institution of Civil Engineers is, so to 
speak, the parent organisation ; it embraces in its 
folds all branches, and the strong fealty entertained 
by its members might affect the long-standing 
practice of the younger Institutions. The holding 
of the conference in alternate years is, therefore, 
distinctly the most desirable course for all parties. 


THe French Mercuant Navy. 

In spite of the generous support which the 
French Government, in more ways than one, 
gives to the French Merchant Navy, the latter is 
in a condition which is the opposite of flourishing. 
The sums which the Merchant Navy receives from 
the Government of France are very considerable. 
During 1896 they amounted to 4,100,000 francs, or 
164,0001., for premiums for vessels and engines 
built at French shipyards ; the amount paid for 
shipping or sailing premiums was 9,500,000 francs, 
or close upon 400,000/. ; the subvention to French 
mail steamers was 25,000,000 francs, or 1,000,0001., 
and owners of whaling and fishing vessels off the 
coasts of Iceland and Newfoundland receive some 
3,000,000 francs annually, or 120,0001. The whole 
amounts in the aggregate to about 40,000,000 francs, 
or 1,600,000/., for 1896, and the sums paid since 
1881, when the system was introduced, aggregate 
600,000,000 francs (24,000,000/.), or more than 
the value of the whole of the French Merchant 
Navy. A French leading paper recently ironi- 
cally remarked that it might have been more 
profitable for the French State, if the latter 
had itself built the vessels, and made the owners 
a present of them; but the latter would in this 
case probably have asked for further favours 
and privileges. The French Merchant Navy was, 
10 years ago, as regards vessels of 1000 tons and 
more, only second to the British Navy ; the figures 
were then: England, 6,592,496 tons; France, 
722,272 tons ; Germany, 628,286 tons ; and Nor- 
way, 150,689 tons. In 1895 the figures were : 
England, 9,984,280 tons; Germany, 1,306,771 
tons ; France, 864,598 tons ; and Norway, 455,317 
tons ; whilst France during that period has in- 
creased her tonnage with only 142,346 tons, the in- 
crease for England is 3,391,784 tons, for Germany 
678,475 tons, and for Norway 304,628 tons. It is in 
full harmony with this state of affairs, that French 
shipyards, as arule, are the opposite of well employed. 
Last year there were, for instance, at French ship- 
yards two steamers of, together, 6500 tons being 
built, whilst those at German shipyards were 33 
vessels, with an aggregate tonnage of 63,000 tons. 
Another proof of the stagnation in the French ship- 
building industry is afforded by the fact that whilst 
Japan, on account of the war with China, bought 52 
English steamers in the course of five months, with 
an aggregate tonnage of 133,353 tons, and German 
and Dutch owners also sold a number of vessels to 
Japan, the latter country did not buy a single 
French vessel. And yet French shipyards claim 
they turn out as good work as any other country ; 
but French work is looked upon as slow and ex- 
pensive. The duty on shipbuilding material is 
also a check upon the French shipbuilding in- 
dustry, the German shipbuilding industry being 
more favourably situated in this respect. In all 
probability, measures intended to give facilities in 
this respect will shortly be introduced in the French 
Legislature. 


Rervuse DEstRUCTION. 
There is now a pretty general concensus of 
opinion that the most sanitary way of destroying 
organic matter is to consume it, and the municipal 
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engineer has now a choice of three or four different 
and, on the whole, efticient forms of refuse de- 
structors. The uninitiated, it is true, often make 
the complaint that this involves the loss of matter 
which should be of great value for agricultural pur- 
poses; but experience has shown that there is 
no demand of any importance for the material in 
question, or even for the still more suitable 
pressed sludge cake which forms the solid residium 
left at sewage precipitation works. Practically 
everywhere these wastes cannot be sold in any 
considerable quantity, and hence most Munici- 
palities have been forced to abandon the attempt 
and treat such residues of our civilised life as mere 
noxious matter to be got rid of as cheaply and 
safely as possible. It must be admitted that as 
concerns what is generally known as dust, many 
commercially valuable commodities may be rescued 
by a process of hand-picking ; but how far this 
course is justifiable from a hygienic point of 
view is, in most cases, very debatable. However 
that may be, there must always remain a very 
large proportion of utterly valueless and noxious 
material, with reference to which the best that 
can be said is that it has a certain fuel value. 
Regarded commercially, however, there has in re- 
cent years been a decided tendency to overate this, 
since the first essential of a destructor is that it 
must destroy completely, allowing no fumes to 
pass into the outer air and thus create a more or 
less serious nuisance. ‘To secure this end, de- 
structors, it is found, must be worked with great 
regularity, whilst, in general, demands for steam 
raised by the heat resulting from this destruction, 
are variable. In practice the latter must accordingly 
be subordinated to the main business of destruction, 
and the amount of power commercially available is 
correspondingly diminished. Nevertheless, a very 
fair amount of steam may be raised without compro- 
mising the proper working of the refuse plant, as is 
shown very clearly by the tests carried out by Sir 
Douglas Fox with the Beaman and Deas destructor, 
which was erected at Leyton some little time 
back. _We have already described this plant 
in detail (see ENGINEERING, vol. lxii., page 671), 
and a peculiar interest attaches to it in that it was 
the first at which the burning of sewage sludge was 
undertaken, The waste heat is used to raise steam 








in two 96 horse-power Babcock and Wilcox boilers, 
and the tests referred to were made to determine 
the available heating power of the refuse used. 
The latter consisted of ordinary house refuse and 
cakes of sewage sludge from the filter presses of 
the Leyton precipitation works. This sludge 
contained from 61 to 684 per cent. of moisture, 
and but 63 per cent. of combustible carbon. The 
house refuse was of low fuel value, the quantity of 
cinders being small ; and during the trial, which 
lasted 12 hours, the cells were fed with a mixture 
of one part of the sludge to two parts of the ‘house 
refuse. In the time named 22 tons 5 ewt. of the 
latter, and 11 tons 9 cwt. 1 qr. of the former were 
consumed, with the production of 9 tons 16 ewt. 2 qr. 
of clinker, and an equivalent evaporation of 0.507 Ib. 
of water per pound of the mixture supplied. An 
analysis of the furnace gases showed that the com- 
bustion was extremely complete, the presence of 
CO being only noted once, and then in the insignifi- 
cant quantity of one-fifth of 1 per cent. The tem- 
perature reached in the combustion chamber was 
1562 deg. Fahr. 


Dispute as To Locu Lomonp STEAMERS. 


Loch Lomond is one of the most characteristic 
panoramas of the scenery of the Highlands of Scot- 
land ; and it is only lately that the rivalry of the 
two leading railway companies—the Caledonian and 
North British—has opened it up to the excursionist. 
The steamers trading upon the loch are now owned 
conjointly, and it is only consistent with the natural 
order of affairs that the companies should disagree 
as to the type of steamer most suitable for the 
increased traffic, with the result that the case has 
had to go before Sheriff Cheyne, as arbiter. The 
circumstances are interesting, for the River Leven, 
which connects the loch with the Clyde, is not only 
tortuous but shallow, so that the dimensions of 
vessels to be floated up, even in the rainy season, are 
restricted. The North British Railway Company 
wished to accept those limitations, but the Cale- 
donian, and Lanarkshire and Dumbartonshire, the 
other railway companies interested in ownership, 
desired to build larger boats on the shores of the 
loch. For a paddle steamer, 165 ft. by 21 ft. by 
5 ft. 9 in., with 4 ft. 2 in. draught, with accommo- 
dation for at least 850 passengers, and having 


simple jet -condensing engines and haystack 

boiler, to give a speed of 14} knots, the cost, 

according to Messrs. A. and J. Inglis’ estimate, 

would be 11,5001. If built on the loch it 

would cost 15,000/., while the proposal of the 

Caledonian Railway Company was to construct on 

the loch a steamer 190 ft. long, with compound 

engines and Navy boilers, to have accommodation 

for 1120 passengers, the cost being 17,5001. In any 

case, the two new vessels would not be available until 

after next October, and as Sheriff Cheyne took the 

view that the smaller boats could be built in time 

to be floated up with the spates of the late autumn, 

he thought that the comparison was between 11,5000. 

and 17,5001., or, in other words, that three 165-ft. 

boats could be built for two 190-ft. boats. The 

smaller boats, the arbiter considered, from evidence 

adduced in reference to steamers now running on 
the loch, would accommodate 850, against 1120 for 
the 190-ft. boat. Prior to the advent of the Cale- 
donian Railway Company, the number of passengers 
was 108,000 in a year, but last year—the first of 
the joint ownership—the number was 148,000, and 
this increase, it seems, was realised without any 
great reduction in fares, whereas the Caledonian 
Railway now mean to reduce rates, so that a great 

development is anticipated. There are four boats 
on the loch now, two comparatively new, carrying 
630 and 699 passengers, and the two others, hardly 
fit for use, take 500 each. The greatest demand 

on one day was by 2100 passengers, so that the | 
addition of the two boats of 165 ft. in length, ac- 

commodating each 850 to 900 passengers, would 
meet the normal requirements, and the decision 

was therefore given in their favour. This, the 
arbiter said, would suffice for at least five or 
six years to come; and, if at the end of that 
time it was found, as he hoped it might be, 

that more boat accommodation was necessary, 

or at an earlier period, should the traffic grow 

faster than anticipated, a fifth boat (not necessarily 

limited to a length of 165 ft.) could be ordered, 

This appeared to him a more business-like transac- 

tion, and more in the interests of the shareholders. 

than the investment of an additional capital of 

12,0001. in the purchase of two larger boats, which 

for some years to come, at all events, would cer- 

tainly be in excess of traffic requirements, and 

which, should they be found to be unsuitable for 

the loch (a point as to which it was impossible not 

to feel that some doubt existed), could only be dis- 

posed of at a great sacrifice. 








HYDRAULICALLY-EXPANDED TUBE 

As was pointed out in our recent accounts of the 
Stanley and National Shows, great efforts are now 
being made to joint the various tubes which form the 
frame of a bicycle, otherwise than by brazing. Of 
course brazing forms a splendid jointas regardssolidity, 
but it entails very many disadvantages. Firstly, it 
softens the tube, and reduces its tensile strength by 
something like a third. This of itself is a very serious 
matter in a structure in which every ounce of weight 
is of importance. Something may be done, of course, 
to regain the lost strength by placing reinforcing 
liners within the ends of the tube, but even with the 
aid of such devices the strength of brazed tuber is 

reatly reduced. Next, the heat, the spelter, and the 
rax sadly damage the appearance of the tubes, and it 
takes much time and money to prepare them for enamel- 
ling. The borax fuses into a kind of glass which almost 
defies a file, and has to be removed by the sand blast. 
The spelter has then to be filed away and the tube re- 
polished. The whole business is troublesome and 
expensive. If it could be avoided a very great step 
would have been made in bicycle manufacture ; hence 
the eagerness displayed to perfect a mechanical joint 
which can be made cold. 

The most promising of the new joints is that in- 
vented by Mr. Charles T. ‘Crowden, and now being 
introduced by the Hydraulic Joint Syndicate, of 
30, Ely-place, E.C. In this each tube is expanded 
into its a fitting, and not only are 
the separate pieces brought into intimate contact 
all over, but the tube is actually forced into grooves 
in the fitting, so that the two are locked together. 
Many of our readers know how fast a boiler tube may 
be fixed by expansion, for this was demonstrated by a 
series of experiments made by Mr. Yarrow some 10 
years ago, and published by us. In that case the tube- 
plate was, of course, relatively very thin ; in a bicycle, 
on the other hand, the socket is long, and hence it is 
reasonable to suppose that the tube will obtain a still 
better hold, and Fe piled against the continual cross- 
—-s strains to which the frame of a bicycle is 
expose’ 








nce the idea of expanding tubes into fittings by hy- 
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draulic pressure is presented to the mechanical mind, 
it is a short step to the comprehension of the 
method of operation. The fittings are bored, and 
coarse-pitched right and left-hand threads are cut 
in them. The tubes and fittings are then assembled, 
rubber rings being —— into grooves in the 
fittings to prevent the hydraulic pressure acting on the 
outsides of the ends of the tubes. The whole trame is 
then put into a massive cast-iron jig, which surrounds 
each tube and fitting individually. Water is pumped 
into the tubes, and the pressure raised to such a 
point that the metal flows readily. It would burst 
the tubes were they not supported all round; no 
doubt they suffer some slight expansion all through 
their lengths; but it is at the ends only that any 
appreciable change of form takes place. The thin 
tube is stretched until it occupies all the space in the 
fitting, passing its elastic limit in so doing, and having 
no tendency to return. Probably the fitting, being 
much stronger, is expanded also, but within its elastic 
limit, and when the pressure is removed, it returns 
to increase its already powerful grip on the tube. 
Joints that have cut apart show how intimate is the 
union between the two pieces. 

Fig. 1 of the annexed illustration shows the front 
part of the frame of a bicycle fitted into the jig. It 
will be seen that each tube is completely inclosed, so 
that it shall not suffer from the hydraulic pressure 
within it. Similarly, each joint fitting is carefully 
supported. The parts of the jig where the fittings 
occur are made removable, so that by a small change 
of parts, different types of fittings can be dealt with in 
ane jig. The casting is made in halves, and as 
-uown in the engraving, there are numerous bolt 
noles by which the two parts are united before the 
pressure is applied. In the later form of apparatus 
now used the bolts are not required, as the halves of 
the jigs are put into a press and held firmly together 
by an hydraulic ram. The operation of expanding 
the joints only occupies a few minutes, and hence it 
is desirable that the opening and closing of the jig 
should be done more rapidly than is possible if there 
are many bolts to screw and unscrew. Fig. 5 shows 
the jig in perspective. 

Figs. 2 and 3 show to a larger scale the method of 
making a joint. In Fig. 2 there are shown circum- 
ferential and longitudinal grooves in the fitting, but 
the double-helical grooves of Fig. 3 are found to give 
the best results. A rubber ring R (Fig. 2) is used to 
diminish the leakage of water between the tube and 
the fitting, and escape holes § are provided to enable 
the leakage to flow away without setting up any 
pressure in the jig. Fig 4 shows the method of intro- 
ducing the pressure water. This represents a section 
of the bottom bracket E (Fig. 1). A hollow bolt is 
passed through its centre, and made fast by a blind 
nut, leather washers and packing-pieces being em- 
ployed at each end. The pressure water flows down 
this hollow bolt, and out, through holes in its peri- 
phery, into the bottom bracket, from whence it finds 
its way through the entire bicycle frame, as can be 
gathered from Fig. 1. A supplementary joint is 
shown at the right-hand upper corner of Fig. 1, by 
which the scmamiauninn of the closure can be judged. 

The use of the hydraulic joint simplifies cycle manu- 
facture immensely, for it does away with those pro- 
cesses which are most troublesome and tedious. It 
requires very considerable skill to braze a frame in 
such a way so to get a perfect joint, and yet not to 
burn the thin and delicate tubes. In any case the 
frame is almost certain to get warped and to need sub- 
sequent straightening, whereas if it be expanded ina 
solid jig it comes out perfectly fair and even. Of 
the subsequent sand-blasting, filing, and polishing, we 
have already spoken, and we have only to add that 
the saving by the adoption of the hydraulic process is 
per at about 15s, a frame for high-class articles 
in which perfection of finish is aimed at. 

The application of the hydraulically-expanded tube 
joint is by no means confined to bieyelo frames. It is 
proposed to apply it to boilers, especially to those of 
the express type in which the ends of the tubes are 
often aeeinaly difficult to get at. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 27, 1898. 

Tuk sales of steel rails so far this year exceed 
1,000,000 tons, and large orders are being received at 
mills every few days. At present rate the mills will 
be in a position by April to nominally advance prices. 
Car building is now more active than it has been for 
years, and nearly all plants are now running full time. 
Axle works, car-wheel works, and mills preparing 
lumber are all quite busy. The indications are at 
this hour that large car orders will be placed before 
the close of the month, All kinds of railway equip- 
ment are active, and even the locomotive builders are 
back to full time. Of course, part of this activity is 
due to foreign orders, which come for the asking. The 





steel makers, from rails down to merchant sizes, are 
all meeting with a pressure of orders, which gives a 
stronger under-tone to the market. 


The activity is, 


|no doubt, largely due to the belief that prices are at 
| their lowest, and that there is danger of stronger figures 
being named. Southern pig iron is offered in western 
| markets at as low prices as during December, consider- 
‘ing freights. Billets keep low, and dealings have 
| been large this week at mill. Bridge-building orders 
| for 12,000 tons, made up of moderate-sized orders, 
/were placed. The tone of the market has been 
| strengthened by inquiries for plates, shapes, bars, rods, 
and rails. The shipments of coke from the Connells- 
ville region for 1897 were 11,409,835 tons, as compared 
to 10,282,043 tons in 1896; 10,140,658 tons in 1895, 
and 5,454,451 tons in 1894. The average price was 
1.65 dols. in 1897, 1.90 dols. in 1896, 1.23 dols. in 
1895, and 1 dol. in 1894. All the signs point to a 
steady improvement in demand of coal, coke, iron, 
and steel. The heavier buyers are now covering up 
to June 30. 








THE LONDON WATER SUPPLY. 
To THE EpiToR oF ENGINEERING. 

Sir,—At a recent meeting of the Royal Commission, 
the chairman put the question, ‘‘ Whether the supple- 
mentary supply should be kept distinct, or whether all 
the water—good and bad—should be mixed together? ” 

This question raises a most important point, and one 
which up to the present time has not apparently received 
much attention. 

At the last Royal Commission in 1893 a distinction was 
made between water used for purely domestic purposes 
and that for non-domestic, i.e., for trade and municipal 
purposes, the figures arrived at were, 28 gallons for the 
former, and 7 gallons for the latter, out of a total of 35 
gallons per head, per diem. 

But of the 28 gallons for domestic purposes, about 
2 gallons only are required for drinking and cooking ; the 
remainder goes in baths, lavatories, closets, &c., and it is 
obvious that the water for these latter purposes need not 
be so pure as that for drinking. Again, with regard to 
the non-domestic water, assuming that that used in trade 
—about 5 gallons—is required to be as pure as drinking 
water, that consumed in municipal purposes, such as 
street waterings, extinguishing fires, supplying public 
baths, lavatories, flushing sewers, &c.—about 2 gallons — 
need not be of so high a quality. 

Thus out of the whole 35 gallons, 7 gallons only, i.c., 
one-fifth of the whole, are required te be drinking water. 

If, therefore, as muaented by the question, the good 
can be kept distinct from the bad, or in other words, the 
potable from the lavatory water, an enormous economy 
must be effected. Taking the present gross daily supply 
of about 200 million gallons, 160 million gallons of it, 
after having been prepared by filtration at great cost for 
drinking water, is consumed in baths, lavatories, closets, 
sewers, &c., a gross extravagance which will be avoided. 

Again, it is to be noted, that the deep wells in the chalk 
and other reliable sources belonging to the present com- 
panies, are able to supply sufficient potable water not 
only for present a but also for the future when 
— is estimated to require 400 million gallons per 

iem. 

And consequent on this, the extra supply of water for 
future requirements will only have to be lavatory water, 
and can, therefore, be obtained from the Rivers Thames 
and Lea, impounded flood water, rain water, &c. 

Whilst the greatest advantage will be, that the potable 
water being a much smaller quantity, will be able to be 
more strictly supervised. 

As to the feasibility or otherwise of such an arrange- 
ment, Sir A. Binnie replied that he could hardly say 
whether the good and bad water should be kept distinct, 
which suggests that he is not prepared to say that it is 
impracticable. The chief difficulty will be in dealin 
with the domestic supply. It is to be borne in min 
that the great amounts of water are used in those houses 
which are fitted with baths, and it is to these that the 
double supply should be given. 

It is ey noted that all modern establishments, public 
and private, are in a position to receive two different 
qualities of water, as their drinking-water arrangements 
are quite independent of lavatory ones ; and with regard 
to those which are not so, the potable water could be sup- 
plied to them in addition to, and without interfering with, 
their present water system. 

Enough has been said to, I think, show that a double 
water - supply arrangement has many advantages, and 
with the Royal Commission now sitting, there is an oppor- 
tunity of thoroughly investigating this method of solving 
the great problem of the London water question. 

Yours truly, 
CrawrorD Bartow, M. Inst., C.E. 

Streatham, January 26, 1898. 








‘** BALANCED” LOCOMOTIVE. 

To TH® Eprtor oF ENGINEERING. 

_ Sir,—I have read with considerable interest the letter 

in your issue of December 31st, by ‘‘ Novoye Vremya,” 

and would say in answer to it that there is an old saying, 
‘Figures never lie ;” but my experience is that in the 

hands of an expert there is nothing so well calculated to 

mislead, as theoretical discussion with a lot of mathe- 
matics to back it up, the formule for which are purely 
theoretical and upon no actual experiments that 
are reliable. 

Those who have given much attention to the question 
of balancing locomotives, have long ago arrived at the 
conclusion that me pe ye parts can only be balanced 

| by reciprocating parts, and that revolving parts can only 


A 





be balanced by revolving parts. If the locomotive in 
question had never been built or tested on a testing 
machine, there might be some reason for this discussion ; 
but as the experiments carried out by Professor Goss at 
Purdue University are conclusive, they entirely dis- 
prove the statement made by this theorist in regard to 
this engine not being a practical and perfectly balanced 
machine. I do not contend that there are not within 
the machine itself various slight disturbances, due to the 
fact that the reciprocating parts which balance one another 
are not absolutely on the same plane; but as this is impos- 
sible, we had to do the best that could be done, and 
that was to make them balance one another on as nearly 
the same plane as it is practical in construction ; and our 
reason for balancing all parts on one axle and balancing 
the high and low-pressure reciprocating parts of one 
side of the engine for each pair, was that the disturbance 
should not go any further than the axle. 

It would be noted by the examination of the diagram, 
published with the description of this engine, that the 
reciprocating parts of the high-pressure piston balance 
the reciprocating parts of the low-pressure piston, and 
that these reciprocating parts are exactly of equal weight ; 
and that they balance one another through the axle in 
such a way that one set of parts is retarded and brought 
to rest by an equal amount of weight moving in the 
opposite direction, which is brought to rest and reversed 
at the same time; and that while there is a certain strain 
set up in the axle, neither the axle-box nor the frame 
receives any shock, as on an ordinary engine where these 
parts have to be reversed by the excess balance placed in 
the wheel, and the shock comes on the axle-box, and on 
the frame for such parts as are not fully balanced. 

In this engine the revolving counterweights are placed 
at the same distance from the centre of the axle that the 
crankpin is, and the velocities are always equal ; and on 
the high-pressure cylinders those counterweights are 
equally distributed on either side of the pin, so that there 
can be no disturbance by reason of these parts. 

On the low-pressure cylinder the counterweights are 
balanced as nearly on the same plane and at the same 
distance from the centre of the wheel that the crankpin 
is, and there can be but very little disturbance due to 
their being off of this plane. The proof that this engine 
is perfectly balanced, and that these disturbances do not 
exist, is proven by the fact that the engine runs with 
absolutely no forward or backward motion, and that she 
runs without any sinuous motion. 

When on the testing plant at Purdue University, the 
disturbance of the pilot across the rail was so slight as to 
be scarcely actieaaiie when the engine was running at 60 
miles an hour; and the engine runs-so smoothly at a speed 
of 70 miles an hour that one can read a newspaper in the 
cab; and there are not the motions which are so noticeable 
on ordinary engines, as rolling, pitching, or jigging. 

As to the design tte by this gentleman, I am 
quite familiar with the engines on the railway mentioned, 
and as I see it, there is no balancing of reciprocating 
parts by reciprocating parts, except through the coupling- 
rods on the driving wheels or side rods. This must 
necessarily bring the punishment that would otherwise 
be administered to the track on to the pins and brasses 
of these rods, i.e, if there be any attempt made to 
balance reciprocating parts by reciprocating parts; if 
this be not done, then we have the conditions existing in 
ordinary two-cylinder engines where all reciprocating 
parts are balanced by what is known as “‘ excess balance.” 

The gentleman may think that by reason of having a 
four-cylinder engine, and by reason of reducing the 
weights of reciprocating parts, due to lighter steam on 
these parts, he may be able to get such light parts as to 
enable him to ignore the difficulties of balancing these 
parts by revolving weights. This might be so in Euro- 
pean conditions, where trains are very light as compared 
with American trains, and engines are of very ak tons 
power and capacity than what is necessary for American 
conditions ; but the tendency here is to tax everything to 
its utmost capacity, and while there is a likelihood of 
there being four-cylinder engines built, simply on account 
of there not being capacity enough in two-cylinder en- 
gines, and of the t difficulty of balancing two-cylin- 
der engines on ordinary lines, it will only be a very short 
time until the four-cylinder engines will bes just as large 
cylinders as are now used on two-cylinder engines. 

Then the difficulty of balancing these parts by revolving 
weights becomes just as great as balancing the present 
reciprocating weights. Engines are now being built in 
this country that weigh 210,000 lb., the reciprocating 
weights of each side of the engine weighing more than a 
ton. You can readily see the importance of balancing 
these parts without having to resort to excess balance in 
the wheel, which excess is not balanced so far as vertical 
disturbances are concerned. 

The importance of improved methods of counter- 
balancing has never been felt so much in Europe as it has 
in this country, by reason of the large driving wheels and 
much lighter engines used on the Continent, and heavier 
track in proportion to the engines used to do the work 
here. The excessively heavy trains and high speeds be- 
tween stations with heavy grades, make the use of small 
driving wheels on locomotives almost a necessity on all 
roads in this country, except on a few trains on the trunk 
lines, that are run at very high speeds and with few 
stops. The highest speeds made on the American rail- 
ways are made by local trains which, by reason of their 
very frequent stops and necessity of high speeds between 
stations, have to use small driving wheels. ’ 

I would say, in this connection, that the use of testing 
machines for testing locomotives in full operation, on 
rollers with hydraulic brakes for applying the neces- 
sary resistance, have become almost a necessity of 





every well-equi railroad and every well-equipped 
locomotive aaigped plant; as there are a great many 








Fes. 4, 1898.] 


ENGINEERING. 


153 








things that cannot be definitely determined when a 
locomotive is — at high speed on rails, which are 
very apparent on such a testing plant ; and that while an 
ordinary locomotive, running at high speed, is known to 
have a rolling and pitching as well as a jigging motion, 
many attribute this to irregularities in the track, but that 
it has been found that the same engine put on one of these 
testing machines had the same motions, which are en- 
tirely due to disturbances set up by unbalanced revolving 
and unbalanced reciprocating parts, and that a locomo- 
tive on these machines displays all the roughness of 
riding and all the pitching and rolling, as well as nosing 
and jigging, that are so apparent on them at very high 
speed on the road. On one testing plant in this country 
it has been found that an ordinary four-coupled American 
engine, when running at a speed of 70 miles an hour, 
forced the roller =— was made of a regular driving- 
wheel centre and blank tyre), and was pressed on to its 
axle or shaft with 100 tons pressure, and this was forced 
off by repeated rappings of the flange against the roller or 
tyre of the roller. On another occasion, when a very 
large freight engine, that was built with very heavy re- 
ciprocating parts, was being tested on one of these plants, 
it was found unsafe to run the engine at a speed above 
20 miles per hour, for fear of wrecking the testing machine ; 
this engine, in the hands of unreliable drivers, is liable 
at any time to be run at a speed of 40 to 50 miles an hour. 
Facts like these show the necessity of means for ascertain- 
ing what does take P vined on engines at very high rotative 
speeds, and for building these engines so that at these 
speeds they will neither wreck the track and bridges 
over which they run, nor disintegrate themselves 5 
reason of vibrations set up by these very heavy and un- 
balanced reciprocating and revolving parts. 
Yours very truly, 
GrorGE S. Strona. 
New York, January 13, 1898. 





To THE Epitor OF ENGINEERING. 

Sir,—I entirely agree with Mr. Parry’s strictures on 
the ‘‘ balancing ”—so-called—of American engines, and 
with his reasoning anent the fore-and-aft force, which I 
have previously developed in these columns, and with 
which I think that ‘tJ. D. T.” will, on a little reflection, 
acquiesce. May I remind the latter gentleman that, 
whereas the ‘‘surging” (fore-and-aft) motion becomes 
less sensible with increase of speed—excepting those of 
exact synchronism between effort and movement--the 
sinuous moment is frequently aided by lateral oscilla- 
tions due to an infinity of causes too well known to need 
special mention ? The exact influence of the surging force 
on the ‘‘ creeping” of rails is a moot point, but no doubt 
exists as to the injurious effect of sinuous motion on the 
rail fastenin especially those of a Vignoles track, 
concerning whose alleged superiority over the bullhead 
style we heard so much some time ago. 

The explanation concerning the Purdue test, published 
in another part of your issue of January 21, was scarcely 
necessary. No one, I suppose, doubts the good faith of 
Purdue in the matter, or misapprehends the plain motive 
of commercial policy on the part of the inventor. 

Idisagree with “J. D. T.’s” remarks concerning the 
Nord four-cylinder compounds ; I do not see how driving 
wheels, frames, &c., can tell the difference between a 
connecting or a coupling-rod—it is cag a question of 
transmitting so much force. The only disadvantage over 
a “aw coupled engine is the greater moment of the rear 
¢y inders (as 2.07 in. to 1.83 in., the respective spacings of 
the outside cylinders and coupling-rods), largely out- 
weighed by the many advantages of the arrangement, 
which are fully dealt with in the Revue Générale of June, 
1892. The frames of these engines are also exceptionally 
well braced. 

‘J. D. T.” is quite correct in supposing that the cranks 
of such an engine can be placed so as to entirely neutra- 
lise both surging and sinuous forces, while suppressing all 
vertical disturbances in the wheels. There is an infinity 
of crank-angles realising this condition. I give two sets 
herewith for a modified four-cylinder engine of the design 
discussed in my letter published December 31: 


Modified Four-Cylinder Engine without Vertical Wheel 





Forces. 
Inside Outside 
Motion. 
Distance between centres 
of cylinders m. 0.60 2.07 
Distance between counter- 
weight planes ....m. 1.52 


—o—aS Oe 
Angles between cranks... 90° 106° 38° 10’ 50° 50’ 
Weight of reciprocating 


parts... * kg. 232.5 272 169 169 


The two groups of cranks are diametrically opposite; in 
both cases the surging force and sinuous moment are com- 
pletely annulled—barring connecting-rod influence—with 
zero alternating counterweight. The reciprocating weights 
include the ‘* Yarrow proportion” of their respective 
connecting-rods; the crank-angles are approximate to 
within five minutes of arc, owing to a necessarily 
approximate values employed in connection with slide- 
rules and trigonometrical ratios. 

I hasten to reassure “J. D. T.” that I entertain no 
hostile feeling towards American engineers, nor do I by 
any means assume them to be ignorant of obvious mecha- 
nical principles. On the contrary, I feel assured that 
these are as well known to them as to their European 
colleagues, a knowledge which I firmly believe also 
extends to the following facts: 

1. That outside cylinder counterweights, placed as on 
the Morison engine, do not balance the revolving parts 
acting at the crank, but produce the undesirable results 
set forth in my previous letter. 





2. That the rule of the Master Mechanics’ Association, 
to thus locate the counterweights, is both incorrect and 
mechanically indefensible. 

3. That the contention of “greater vertical disturb- 
ance,” alleged to be produced by a correctly determined 
and ‘‘deviated” counterweight is, therefore, utterly 
absurd. 

4, That inside cylinder engines run more smoothly, 
and try the permanent way less than those with outside 
cylinders, all things otherwise equal. 

5. That to use solid cast-iron discs of enormous and 
utterly unnecessary weight, as locomotive pistons, is bad 
engineering. 

6. That cast iron is the worst possible material for 
crossheads, engine cranks, headers for water-tube boilers, 
and similar pieces exposed to tensile strains and shocks. 

7. That it is unmechanical to make up locomotive con- 
necting-rods of numerous pieces with their fastenings, 
aw, | to avoid a little forging. 

8. That the Vauclain arrangement of cylinders for com- 
pound engines is the very worst that could possibly be 
imagined, and has no raison @étre, save that all other 
and better arrangements had been previously adopted by 
European engineers. 

9. That it is bad engineering to turn down the ends 
and thicken the bodies of Vauclain piston rods, instead of 
vice versd in order to prevent their breaking. 

_ 10. That jacketing an air-compressor cylinder, thereby 
impeding its cooling, is an absurdity. Example, the air 
cylinder of the Westinghouse brake pump. 

All this and much more also, I repeat, I am convinced 
that American railway engineers know perfectly well ; 
the more discredit then attaches to their subordination of 
all and Sgr in locomotive matters, to the one 
consideration of ‘‘furnishing motive power at the mini- 
mum of first cost.” 

I commend the above facts to those who would have us 
believe that whatever is American is ipso facto superior 
to anything British, and I venture to think that they will 

perused with sorrowful conviction by those who, like 
myself, sincerely deplore the amount of engineering 
charlatanism, well exemplified in this Morison locomotive, 
rampant in the Great Republic. 
I am, Sir, yours faithfully, 
Novoyr VREMYA, 
Mariemont, Belgium, January 29, 1898. 








THE MELTING POINT OF ALUMINIUM. 
To THE EDITOR oF ENGINEERING. 

Sir,—Is Mr. Grahame, page 122, correct when he says 
1160 deg. Fahr. is equal to 612.4 Cent. ? The Centigrade 
is 100 deg. from melting point of ice to boiling point of 
water, and the Fahrenheit has 180 deg. between those 
points and 32 deg. from zero to ice. Now we must de- 
duct 32 from 1160, making 1128, and if we divide that by 


180 and multiply by 100, it gives the real ratio. OF x 
100 = 626.66 deg. Cent. is the equivalent and not 612.4. 
G. A. Hai. 








THE ‘‘WHITE” GAS ENGINE. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of January 21, 1898, the results of 
tests on this engine are only given in cubic feet of gas 
ars brake a per hour, at different powers, full, 

alf, and no load. 

This appears to me a very incomplete way of stating 
the ae for a modern heat motor. The heating value 
of the gas used during the trial, which always varies from 
hour to hour, can easily be determined at the time and 
given according to the standard method in British thermal 
units per indicated horse-power and per brake horse- 
power per hour. The heat efficiency of the engine can 
then be worked out, an important point in all heat 
engines. The mechanical efficiency is also unfortunately 
omitted. 

Many experiments on the above basis in thermal units 
will be found in Donkin’s ‘‘Gas, Oil, and Air Engines.” 
By adopting a uniform system of recording results, accu- 
rate comparisons as regards their heat efficiency can 
made between different motors, All tests on heat motors 
should, I think, be thus recorded in as systematic a way 
as ible to avoid confusion. nt 

he efficiency committee recommended giving results 
in thermal units in all engines. 


Yours faithfully, 
January 31, 1898. Bryan DonkIn. 








MR. RAWORTH AND ELECTRICITY. 
To THE EprroR oF ENGINEERING. ’ 

Sir,—Your correspondent ‘‘ Enquirer ” asks a question 
which I will endeavour to answer. | Ae 

Under ordinary conditions of mill driving only 60 per 
cent. or less of the indicated horse-power is delivered to 
the axis of the machine; therefore acompany or muni- 
cipality supplying electric power for mechanical pur- 
poses would have to supply about 65 per cent. of 
existing indicated horse-power. If the manufacturer were 
to generate electric power on his own premises, he would 
have also to provide for losses in his engine, dynamo, and 
leads. Total loss 15 per cent. He would, therefore, 


have to provide 65 horse-power x 76.4 indicated 


horse-power. 
With 100 indicated horse-power he would be able to 
drive about one-third more machines. : 
On the other hand, if he were to purchase electric 
energy from an outside source, he would only have to pay 
for 65 electrical horse-power, which fact must be taken 
into account when comparing prices. 





As to the general use of electric motors in the United 
States, permit me to call the attention of your readers to 
the admirable address of Mr. Henry Webb, of Bury, 
President of the Manchester Association of Engineers, 
delivered January 15, 1898. 

I am very much surprised to find that some of my 
critics have assumed that in a large power-station 3 Ib. of 
coal would be required to generate 1 electrical horse- 
power hour. I am prepared to undertake it with 14 lb. 

The exceptional advantages I should enjoy in the 
attainment of that degree of economy would be : 

a. A practically steady load. 

b. Engines of at least 3000 horse-power each. 

These conditions will be realised in the first large power- 
station, and their effect on the cost of production both in 
material and labour is too obvious to be disregarded. 

I am, Sir, yours faithfully, 
Joun 8, Rawortu. 

46, Christ Church-road, Streatham-hill, 8.W., Feb. 1. 








STAYING OF LOCOMOTIVE FIREBOXES. 
To THE Epitor OF ENGINEERING. 

Srr,—In 1882 the Institution of Austrian Engineers 
and Architects in Vienna appointed a committee for in- 
vestigating the ‘‘ pathology ” of the locomotive boiler. 

Mr. Wehrenpfennig—the secretary and soul of the 
committee, which did very valuable work since its ap- 
pointment—gives an interesting report on the situation 
of cracks in stay-bolts (‘‘ Zeitschrift des Ver. osterr. Ing. 
und Arch.,” March, 1897), a short réswmé of which may 
be of interest to your readers. . 

After passing out an old copper firebox from its shell, 
Wehrenpfennig finds the fissures in the stay-bolts accord- 
ing a certain law. Drawing a radius from about the middle 
of foundation ring, the fissures in the copper stay-bolt are 
situated where the radius enters the bolt, and in the steel 
bolt (Siemens-Martin steel) where it leaves it. This is 
true for the shell side of bolts, and just the reverse for 
the firebox side of them. : 

This is clearly shown on the annexed diagrams, where 
Fig. 1 shows the fissures on the shell side, Fig. 2 on the 
























Fig.1. (ShelW.side) 

FFF? FP Poe 
° o.oo :.62'O):0 9 
eo-.0 68 @*ad.9 4 
oo oO 68 67 2 re) 
F 
oo Oo @.- 6 o Oo Oo 
oOo G a2 @ Qo: 2..0 
Oo oO &> Of @ oO ¢ Oo 
o © OG © o 6. ¢ 

Box-ede- 

Oo © 0 O° Oo Ss 
FG ee F 6 dG 
2 Oo oc Oo © oY OO 
F F 
Ooo © 2 6 Oo/o 9 
reer 
Oo © 0 6 oO Oo 
o oS 6 Oo oO 
oO oO @. 6 Oo Oo 
oro © oO © oO 
Go-0O © 0 6-00 Oo 


box side, F denominating a steel bolt, C, a copper bolt. 
The complete breaking occurs in the neighbourhood of 
the shell-plate with steel bolts, and on the box side with 
copper bolts. 

The next item for determining the stress of the bolts 
would be the ag toner of side plate. ‘*Q. E. D.” puts 
it 60 deg. Fahr. above that of the steam. 

So far as I know, there are no publications oom, 
the temperatures of firebox plates in actual use. Tr. 
Durston found the difference of temperature between the 
fire-side surface of a steel plate, and the temperature of 
the steam within the vessel over forge-blast with pure 
water and clean surface 85 deg. Fahr. (ENGINEERING, 
vol. lv., page 395), and remarks ‘‘that there is no marked 
addition to the excess of temperature at higher pres- 
sures.’ 

According to a few experiments I made in 1892 with 
copper plates over forge-blast with pure water and clean 
surfaces, I found only 18 deg. Fahr. between the average 
temperature of the plate and that of the boiling water 
within ; but with surfaces covered with scale or grease, 
this varies greatly. 

With locomotives running all my thermometers broke, 
and I had no Le Chatelier pyrometers at my disposition. 
I believe it would be of great interest if Professor Goss, 
who did so much for the experimental investigation of 
the locomotive, would make experiments in this ees 
for the excess temperature at the box-plate is a direct 
measure of its stresses. y 

Lastly, I believe, the plates are also strained by the 
stays; and in an old box with thick stays and weak 
plates, the vertical grooves in the —_— parting from the 
stay-bolt holes are thus accounted for ; therefore, I believe 
it rational that the larger stays which are required for 
renewal, should at the central parts be reduced to the 
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diameter of the original stays, carefully avoiding abrupt 
change of diameter—a further source of fracture. 
I remain, Sir, yours respectfully, 
J. WITTENBERG. 


Hungary, Nagy-Kanirsa, January 27, 1898. 








ELECTROLYTIC ZINC. 
To THE EprToR OF ENGINEERING. _ , 

Srr,—My attention has been called to the article which 
appeared in your paper a few weeks ago, entitled ‘‘ Elec- 
trolytic Zinc,” from which the following is an abstract: 
‘““With regard to electro-galvanising, the process patented 
by Cowper-Coles is being worked by four English firms 
under payment of a royalty charge to the syndicate 
owning the patent. In Gecaangy there are two patented 

srocesses being worked—the one, Alexander’s, at Rothen- 

felde : the other, Richter’s, at Witkowitz, in Bohemia. 
Alexander’s process differs from the other two in the 
nature of the deposit, which is an alloy of zinc with 
aluminium or magnesium, in place of pure zinc. Apart 
from this difference, all three processes resemble one 
another.” : : 

I should like to point out that there is a considerable 
difference between the processes mentioned and the one I 
have worked out. One of the chief difficulties in the electro- 
deposition of zinc is the difficulty of keeping the electro- 
lyte in proper working condition to prevent the formation 
of zinc sponge. This difficulty I have overcome by using 
insoluble lead anodes and continuously passing the solu- 
tion through regenerating tanks containing zinc dust. 
The other processes referred to use zinc anodes, which are 
a constant source of trouble, and considerably increase 
the cost of the process, as a large proportion of the anode, 
instead of going into solution, crumbles away, fouls the 
electrolyte, and causes zine sponge to form on the cathode. 

Yours faithfully, 
SHERARD CowPER-COLEs. 

39, Victoria-street, Westminster, London, 

February 1, 1898. 


LAUNCHES AND TRIAL TRIPS. 

Tuk fine new steamer Boadicea, recently launched by 
Messrs. Alex. Stephen and Sons, Linthouse, ran her 
speed trials on the Clyde at Skelmorlie, on Friday, the 
14th ult., the mean speed averaging about 15} knots. 
The vessel measures 500 ft. 6 in. over all, 486 ft. 6 in. 
between perpendiculars, 52 ft. 3 in. in breadth, 34 ft. 6 in. 
moulded depth ; gross tonnage, about 7040; deadweight 
carrying capacity, about 8500 tons ; water ballast capacity, 
about 1100 tons. The machinery consists of one set of 
triple-expansion engines, cylinders 32 in., 54 in., and 
90 in. in diameter respectively by 66 in. stroke. There 
are four large boilers working at 190 lb. pressure. 








The trial trip of s.s. Bore, built by the Elsinore Iron 
Shipbuilding and Engineering Company, Elsinore, Den- 
mark, to the order of the Steam Navigation Company, 
of Abo, took place on January 20 in the Sound. Her 
dimensions are 180 ft. by 28 ft. 9in. by 13 ft. 34 in. 
depth of hold. The engines are of the triple-expansion 
type, with surface condenser and feed-heater system 
of Lundkvist. During the trial trip the speed was 128 
knots. 





The s.s. Reynolds was successfully launched on the 
20th ult. by Messrs. Joseph L. Thompson and Sons, 
Limited, of the North Sands Shipbuilding Yard, Sunder- 
land, having been built to oneier of Messrs. The Bolton 
Steam Shipping Company, Limited, of London. Her lead- 
ing dimensions are: Length, 325 ft. between perpendicu- 
lars ; breadth, 44 ft. 6 in. ; and depth, 22 ft. 2in. moulded. 
The gross tonnage will be about 3200, and the deadweight 
carrying capacity about 5100. The machinery has been 
built by Messrs. Thomas Richardson and Sons, Limited, 
of Hartlepool, the sizes of the cylinders being 24 in., 
36 in., and 64 in. in diameter, by 42 in. stroke. There 
are two boilers working at 160 Ib. pressure. 


Mr. D. M. Cumming, Blackhill Dock, Glasgow, 
launched on Tuesday a steel screw ferry-boat, 60 ft. by 
13 ft. by 6 ft. 9 in. moulded, for passenger traftic, in the 
Royal Albert Dock, London. 





Coal IN THE Mip._anps.—Shirebrook new colliery is 
making good progress, and there is a steady weekly in- 
crease in the output. Several hundred men are employed, 
and the owners have put up about 200 houses. About 
400 more are to be built. The Warsop Main Colliery is 
now in full swing, and turning out several hundred tons 
per day. The Langwith Colliery has been working six 
days per week for some months with a daily output of 
2000 tons. The Creswell Colliery continues increasing its 
output, which is now about 1600 tons per day. These 
collieries are served by the Great Central, Midland, the 
Great Eastern, and the Lancashire, Derbyshire, and East 
Coast Railways. 





Tue Execrric Licut. — The electric light committee 
of the Hull Town Council has prepared an estimate of 
income and expenditure for the ensuing year. The 
income is estimated at 11,250/., and the expenditure at 
9701. less. The income has been placed as low as possible, 
and it is expected that the estimate will be exceeded, in 
view of extensions now being carried out. Active pre- 
parations are being made at West Hartlepool for the in- 
stallation of the electric light in that town. For 1000. a 
site has been secured near the paper works, and it is ex- 
pected that 30,000/. will cover the cost of the entire 
scheme. The low tension continuous-current system will 


be employed, as it is considered to be the best adapted 
for a compact area, and can be used for motor purposes. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


NovEMBER. 


DECEMBER. 


JANUARY. 




















! 7 13 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 


1. in all other é¢ases. The price of quicksilver is 


per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 


Heavy steel rails are to Middlesbrough quotations. 





LINCOLNSHIRE Ratways.—The Lincoln and East 
Coast Railway and Dock Company, which was incorpo- 
rated last year for the pur of constructing the rail- 
ways east of Lincoln authorised by the Lancashire, 
Derbyshire, and East Coast Railway Act, has entered 
into agreements for the acquisition of the undertakings 
of the Louth and East Coast Railway and the Sutton 
and Willoughby Railway Company. As regards the 
undertaking of the Louth Company, which comprises a 
railway from the East Lincolnshire section of the Great 
Northern Railway at Louth to the coast at Mablethorpe, 
the ment provides for its acquisition at 82,5007. As 
regards the Sutton and Willoughby Railway, the pur- 
chasing company to take over the debenture debt, 
now amounting to 28,000/. and to pay in cash 84,000/., 
which represents the share capital of the Sutton Rail- 
way Company. The transfer is to be completed by 
December 31. 





ELEcTRICITY IN THE MiDLANDS.—At the annual dinner 
of the Lincoln Chamber of Commerce on Friday, Mr. 
Emerson Bainbridge, M.P., said a scheme was being 
organised for supplying the Midlands with a centre of 
electrical power. It was going to be arran upon so 
large a scale that the General Power Distributing Com- 
pany, which had the matter in hand, would be prepared 
to supply enough electrical force for working the whole of 
the traffic on a proposed new line between Lincoln and the 
coast at Sutton. The company also proposed to supply 


' all kinds of works with electrical energy at one-sixth the 
— cost of electrical power. An enterprise of this 
ind was certain, Mr. a added, to have an 
important effect upon Lincoln. The company proposes 
to supply electrical energy not only to Lincoln, but also 
to all the towns and villages within a radius of 26 miles 
of Warsop. This radius embraces Sheffield, Nottingham, 
Lincoln, Gainsborough, Derby, Mansfield, Retford, 
| Worksop, Ilkeston, Rotherham, and Chesterfield. 


| A New Yrar-Book.—Messrs. George Routledge and 
Sons, Limited, have just issued a New Year-book com- 
piled by Mr. Edmund Routledge, which appears likely 
'to be the first of a long series, if the completeness and 
| usefulness of the present volume be maintained in future 
‘annual issues. The scheme of the book is very simple ; 
it consists (1) of a general table of contents under 155 
| headings ; (2) of a detailed and classified index, occupying 
| 62 closely-printed pages ; and (3) of a diary of events for 
|each day in the year. The number of events of course 
| vary, 18 or 20 being in some cases recorded. Besides 
| entries relating to political matters at home and abroad ; 
|the weather in London from day to day; obituary 
| notices ; sport, &c. ; we find recorded memoranda selee, 
|ing to wills proved; to books published ; to theatrical 
events ; to the money market, &c. This volume and its 
| successors cannot fail to meet with marked success, = f 
| we congratulate Mr. Routledge on the completeness ° 
his first issue. 
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THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


(From ovr New York CorRESPONDENT.) 
(Continued from page 109.) 
MULTIPLE-CYLINDER STEAM ENGINES. 

Tue following paper was entitled, ‘‘ Multiple- 
Cylinder Steam Engines ; Effects of Variation of 
Proportions and Variable Loads,” by Dr. Robert 
H. Thurston and Louis L. Brinsmade. The ma- 
chines employed in this research were, in fact, the 
available combinations of the largest of the triple- 
expansion ‘‘ experimental engines ” of Sibley Col- 
lege, and the combinations adopted were : 

1. The triple-expansion engine in its usual con- 
dition. 

2. The intermediate and the high-pressure ele- 
ments combined to make a compound engine of 
usual proportions—three to one. 

3. The low and the high-pressure elements com- 
bined to produce a compound of the peculiar sort 
above-mentioned—seven to one. 

The authors detailed the tests at length, and 
illustrated them by diagrams. They stated : 

The main deduction, from a scientific point of view, if 
not from that of ordinary practice, being that the accepted 
system of multiple-cylinder engines with continuous 
expansion, and with the number of cylinders in series 
determined by the steam pressure, the resultant desir- 
able ratio of expansion and the quantity of consequent 
‘“‘eylinder condensation” is that which affords highest 
economical results, and that which constitutes the highest 
type of engine of our time, it becomes, further, desirable 
to ascertain what is the best adjustment of this particular 
series-engine. This is now well understood to vary with 
the whole series of variable conditions affecting the 
engine—with size, with engine speed, with steam pres- 
sure, vacuum, and the condition of the working fluid and 
of the cylinder wall. Taking the engine here illustrated, 
the three-cylinder series-engine, as the most economical 
type of machine, and assuming its conditions of operation 
and its regular economies and wastes to be fairly repre- 
sentative of the average good machine of its class, we 
may easily ascertain where is its best adjustment, and 
how that critical point is affected by variation in the 
magnitude of its waste. 

The authors pronounced an economy in favour of 
the triple as compared with the 7 to 1 compound 
of over 2.1 lb. of steam per horse-power per hour, 
and stated it was greater than this as between the 
7 to 1 and the 3 to 1 in favour of the former, being 
2.2 lb. of steam. That the tests were carefully 
made was certain, and their elaborateness may be 
judged when it is known the paper covered 36 
octavo pages. 


Ratine Execrric-Power PLants. 


‘Notes on Rating Electric-Power Plants upon 
the Heat- Unit Standard,” by W. S. Aldrich, 
followed. This paper was a continuation of one 
presented at Hartford by Mr. Aldrich. He sub- 
mitted in it two Tables given below : 


TABLE I.—Showing Results of Four Years’ Progress in the 
Economic Performance of Steam-Power Electric Plants. 





| 
Convention of Number | Watt-Hours per Pound of Coal. 


x | the National of Stations __ 
§ Electric Light Reported. 





| 
Maximum. Minimum. 





> Association at Average. 
1894, Washington .. 65 208 25 91.7 
1895 Cleveland .. 2t 262 36 128 
1896 New York 81 237 33 108 

14 269.5 98.7 156 


1897 Buffalo 








the following points had resulted from the discus- 
sion of the previous paper on rating : 


That the heat unit as a basis for such rating is both 
rational and scientific. It is, however, not in consequence 
the most satisfactory standard for use by builders, con- 
tractors, and practical engineers dealing with this class of 
motive-power machinery ; namely, steam engines and 
dynamos. That great differences of opinion exist as to 
the proper definition of the heat unit required for such a 
standard. There are at least four different heat units 
commonly employed. That the present extensive and 
satisfactory use of the heat unit for steam-pumping in- 
stallations is as it should be and is all right in that place ; 
but this is no argument for its introduction and use in a 
similar manner in the rating of steam electric plants. 
That the present way of stating the performance of 
electric-power plants, however unsatisfactory, is easily 
understood by all parties interested. Chief of these, of 
course, is the capitalist ; he can readily comprehend rat- 
ing based on the coal bill. That the load factor, after 
all, has not so much to do with the fuel economy of the 
plant, as such, however much the varying loads may 
individually affect any of the units of the installation, 
such as the steam engine. Therefore, in the large city 
and surburban steam power and electric plants now being 
installed, there is not the necessity for such strict adher- 
ence to economic load factors as in the case of plants 
with smaller units. That the watt ——— the activity 
or rate of the electrical output, in joules per second. In 
this respect it is analogous to the horse-power rating of 
mechanical output. Hence, the standard rating should 
be in kilowatt-hours per 1,000,000 B.T.U. supplied to 
the steam used in the whole plant. 

That if the heat-unit basis is considered as the proper 
standard for the steam electric plant, the whole heat sup- 
plied to the plant should be as carefully determined, and 
in the same manner, as now in vogue for similar standard 
ratings and contract trials for steam - pumping plants. 
That the boiler should be in evidence in all cases in 
which plant performance is mentioned. In the electric 
plant it is economy of installation that is desired, quite 
as much as in the case of pumping plants. Why should 
the boiler performance be urged into consideration in the 
former case and not in the latter? If itis a good thing 
to introduce it in either case it would seem per to do 
soin both cases. That the common rating of ~ ormance 
of pumping plants in foot-pounds for 1000 1b. of steam 
would be amply sufficient for all purposes of rating 
electric plants for which the heat-unit basis is advocated. 


Cast Tron UnpER Impact. 


This paper, by Dr. W. J. Keep, was a series of 
carefully recorded results for a number of experi- 
ments. The author, who has frequently presented 
papers on this subject, all of which have been pro- 
nounced admirable, gave his reasons for his obser- 
vations, but space only permits the latter, though the 
former would be satisfactory if they could be pre- 
sented. Some things must be taken on faith. He 
said : 

The object of the experiments described in this paper 
was to determine the influence of shock upon cast iron. 
They incidentally show the use of mechanical analyses in 
determining the cause of physical changes which take 

lace in cast iron. The kind of shock considered is a 
plow, which shall not produce distortion, delivered on a 
test-bar. Blows were delivered by hammers of various 
weights, on different parts of test-bars, and also by drop- 
ping test-bars 3 in. and allowing them to strike end-wise 
on an anvil. Test-bars were also subjected to shock by 
milling them in a tumbling barrel. The following obser- 
vations were made: 

Striking Test-Bars on the Side Decreases their Length. 

Blows on the end of a test-bar shorten it. 

Test-bars milled in contact with other castings in a 
tumbling barrel increase in length. 

Milled test-bars are always stronger than companion 
bars not milled. 

Test-bars 4 in. square increase in strength until they 
have been milled two or three hours, but not materially 





by longer milling. 


TABLE ITJ.—EquipMENT OF THE STATIONS GIVEN IN TABLE I. SHOWING THE MAXIMUM 
AND MINIMUM Economy. 























| 
| | Daily Out- | 
Year. Economy. Boilers. Engines. Dynamos. | put, Watt- | Fuel. 
| | Hours. | 
f Maximum (208) Arc, power, and 7,971,600 |Coal, hard screenings 
1894/ | incandescent 
(| Minimum (25) i fe - | Are and incandescent 80,670 Coal 
{ | Maximum (262) Horizontal water-tube /Triple - expansion con- Direct connected 22,967,952 | Half soft coal, half 
1895; | densing | hard screenings. 
\ Minimum (36) Horizontal Tubular a Belted direct 2,790,565 | Bituminous pea. 
| ensing 
me | Maximum (237) Ditto High-speed compound Ditto 3,270,392 | Bituminous lump. 
1896 5 | condensing 
Minimum (33) Ditto High-speed condensing Ditto 203,555 | Anthracite buck- 
Maximum (269.5) Water-tube Vertical compound con- Direct connected wheat. 
1897! | densing four-valve incandescent 
| | Minimum (98 7) Horizontal tubular Compound condensing | _ Belted to dynamo Screenings. 
\ | | Water-tube Ditto Belted to crankshaft | 





The author then showed the progress in economy 


in the modern high-duty pumping engine, which he | 
considered due to a refinement of design and | 


economic arrangement of the installation not yet 
reached in electric-power plants. He considered 


Of milled test-bars the weakest bars are strengthened 
most, and the strongest are strengthened but little. 

The strength gained by milling is due to making the 
surface of the test-bar smooth and to condensing the 


surface. 


The removal of the surface weakens a test-bar. 


Smoothing the surface of a test-bar without removing 
the surface strengthens it. 

Smoothing the surface of a test-bar by pounding with 
a hammer increases its strength. 

Pounding the surface of a test-bar strengthens it by 
condensing the grain. 

Test-bars of grey iron containing least silicon gain 
most by the process of milling. 


Under each of these heads Mr. Keep presented 
a series of experiments to prove them, and tabu- 
lated the results in 14 Tables. 





This concluded the morning session, and after 
lunch Mr. Henning presented some fine samples of 
colour photography, explaining the process at 
length to a most interested audience. That even- 
ing the session commenced with ‘‘A Strength of 
Gear Chart,” by John B. Mayo. This paper was 
accompanied by a gear chart of high pressure for 
cast-iron gears cut or machine-dressed, the use 
of which the author explained and claimed for it a 
saving in time. To this some present demurred. 
The next paper was ‘‘The Law of Hydraulic Ob- 
struction in Closed Streams,” by David Guelbaum. 
As this was a mathematical paper covering 12 pages, 
it cannot be condensed and must be left to investi- 
gators, doubters, or men of faith. One statement 
at the end in italics may be quoted: ‘‘ The differ- 
ence between the full pressure upon the obstruction 
and the direct pressure upon it due to loss of height 
only, equals twice the part of the variation in the 
quantity of motion that reacts upon the area of the 
obstruction, plus a certain constant ; pressures and 
loss of height mentioned being those due to pre- 
sence of obstruction only.” 

A new discussion of the code of boiler trials was 
made, and it appeared that most present had an 
appendix of their own they wanted inserted, until 
the matter was stopped by the request of two of 
the Committee that the members would make sug- 
gestions and not objections. 


Borer Serrina. 
On Friday the proceedings opened with a paper 
called ‘‘A Boiler Setting,” by G. W. Bissell ; this 
is such a marvel of brevity, it will be given in full : 


The sketch presented herewith shows a method used 
by the writer about two years ago for supporting a hori- 
zontal return tubular boiler, 54 in. in diameter by 16 ft. 
long. Two pairs of lugs of special design are attached to 
the sides of the shell above the fire, and at a distance, to 
centres, of 3 ft. 6 in. from the ends of the shell. These 
lugs rest on hangers of 1 in. round iron, which are carried 
by nuts on wrought-iron saddles cut from 3 in. by 1 in. 
flat-bar iron. These saddles rest on J-beams. At the 
front end of the boiler one 7-in. beam is used. At the 
back end the saddles are supported by an 8-in. equalising 
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J-beam 5 ft. long, which rests on a 1-in. roller which has 
a bearing on a 9-in. J-beam. The latter, and also the 
7-in. J-beam at the front end, rest on pairs of columns for 
which 6-in. channel beams are used. Suitable castings 
serve as sole-plates for the J-beams and as  * for the 
columns. Cast-iron plates 12 in. by 12in. by 14 in. 
serve as foot-plates for the columns. These plates are set 

rfectly level on piers of brickwork about 2 ft. square, 
Built independently of the boiler setting proper. Tie- 


rods of ?in. round iron hold the columns in place at the 





top. Longitudinal stability is afforded by setting the 
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channels into the brickwork of the boiler setting, so that 
the flanges do not project, but are flush with the wall. 

It is thought that the following advantages are pos- 
sessed by this design over others in more general use: | 

1. Three-point support for the boiler, by which it is 
freed from strains due to settling of the columns or 
setting. , 

2. Independence of the boiler and the setting, pro- 
longing thereby the life of the setting and making easy 
the laying up of the new and the repairing of the old 
brickwork. 

TRANSMISSION OF Power ON SHIPS. 

‘The Auxiliary Enginesand Transmission of Power 
on Naval Vessels,” by Geo. W. Deckie, followed. 
The author’s distinguished position as manager of 
the Union Iron Works of San Francisco marked 
him at once as one who had full knowledge of his 
subject, nor was his paper in any way disappoint- 
ing. The author stated at the outset that this paper 
might lead him into discussion with builders of 
special types of auxiliary machinery in use on naval 
vessels ; but that was not the object of his paper. 
The result of the method of using several modes of 
transmnitting power was that no one in charge was 
master of any one method. He excluded steam, 
since that could be distributed without any re- 
converting mechanism. He then started with the 
following statements : 

1. All operations on a warship requiring power can, 
with properly-designed mechanism, be performed by steam 
direct from the boilers. 

2. All operations on a warship requiring power can, 
with properly-designed mechanism, be performed by 
water under a high pressure imparted to it by steam- 
operated pumps, 

3. All operations on a warship requiring power can, 
with properly-designed engne be performed by air 
under pressure imparted to it by steam-operated air- 
compressors, 

4. Alloperations on a warship requiring power can, 
with properly-designed machinery, be performed by 
electric motors using a current generated in a central 
station by steam-driven generators. The idea that each 
of these four methods was suited to some functions and 
not to others is the reason why mixed systems prevail on 
all our ships, and how far our assumption that this is not 
the case can be maintained, will be the subject of our 
present inquiry. 

He claimed steam could be applied direct to all 
auxiliary machinery, and then asked why it is con- 
verted into some other form of energy. He held 
those who claimed it should be, based their claim on 
‘* safety, economy, and comfort,” the danger being 
from the chance of a fractured pipe while in action, 
and consequent loss of life from this, as well as the 
disablement of the ship. As to economy, he claimed, 
when the losses from condensation and the waste 
necessary to using steam in auxiliary engines was 
considered, steam for this purpose was the least 
economical of the methods in use. The discomfort 
caused by the use of steam in places difficult to 
ventilate is the most serious objection to this 
method. He then passed tothe use of water under 
high pressure. In case of rupture it simply meant 
the cutting out of the machine to which the rup- 
tured pipe leads. He considered no other form of 
power transmission so reliable. As to economy 
he said : 

There is no reason why hydraulic power should not be 
generated by as economical steam engines as any other 
form of energy, and with economy in its production, 
which can be reached by means now at our disposal, and 
applying the power thus generated through motors best 
adapted for an economical application of this power, 
keeping in view functional economy, as well as quantita- 
tiveeconomy. There isno reason which we can discover 
why an hydraulic system of power distribution for all pur- 
poses requiring power should not be more economical than 
steam applied direct, provided ordinary steam pumps are 
avoided in the generating department, and something else 
than water meters used as motors. As to comfort: The 
presence of hydraulic pipes in any of the living spaces, 
store-rooms, or magazines in no way affects the tempera- 
ture or ventilation of such spaces. Branch pipes in very 
few cases need exceed 14 in. in diameter. Any leakage 
is easily discovered and can do no damage. The working 
of all water motors can be accomplished without noise, 
and, there being little or no char ge in the temperature, all 
joints when once tight are likely to remain so, and this is 
the one great comfort always attending a well-designed 
and carefully-installed hydraulic system of transmission, 
Our third assumption, that all operations on a warship 
requiring power can, with properly-designed machinery, 
be performed by air under pressure imparted to it by 
steam-operated air-compressors, may now be considered, 

Aftex stating that, with proper appliances, com- 
pressed air could be made to handle the turrets and 
large guns, he considered it under the heads already 
designated for the other forms. 

As to safety he considered it the safest. A rup- 
ture or leak improved the atmosphere, and the 
pressure employed, 6 atmospheres, made all connec- 





tions simple and easily cared for. All places difti- 
cult of access could be purified and ventilated by a 
small jet. A damaged compartment, if made air- 
tight, can have water excluded from it by com- 
pressed air. This advantage is possessed alone by it 
as compared with the other systems. The economy 
should at least equal that of the others. As to 
comfort, its advantages have been already noted, 
and no return pipes are required as in all the other 
systems. In respect to electricity, Mr. Dickie said 
there was already in all the modern ships appa- 
ratus for converting power into electric energy for 
lighting purposes, and added : 

While there is no difficulty in generating electricity by 
the use of water or air motors, there is the waste of con- 
verting the steam into one form of energy and converting 
that again into another form ef energy. To justify sucha 
course, it would be necesssary to prove that water or air as a 
transmitting agent possessed, for all purposes but light- 
ing, a great advantage over any known method of electric 
transmission. This, in the present condition of trans- 
mitting power by generated electricity, cannot be main- 
tained. We must therefore concede that the electric 
method has the advantage of undisputed possession of the 
field for at least one part of the work to be done. Another 
advantage which electricity possesses, here as everywhere 
else in the field of applied mechanics, is that young engi- 
neers are educated into the knowledge of how best to 
generate and apply this agent in a manner which has 
never been de necessary in regard to other forms of 
stored-up energy ; and, it being the fashionable agent for 
power distribution throughout the engineering world, its 
development is one of the modern wonders of engineering. 
An electric installation for all power purposes on board 
warships will, on account of the education of the engi- 
neers or other officers in charge, receive more intelligent 
care and more skilful application than any of the other 
methods which we have considered. While this advan- 
tage is not inherent in the system itself, it is of the 
utmost practical importance in its successful application. 
The transmitting wires of the electric system possess a 
flexibility which cannot be claimed for the pipes of the 
other systems. This is an important advantage in the 
crowded compartments of a warship. As to safety, 
economy, and comfort, we may now consider these in 
comparison with other systems. 

In respect to safety, it must be granted that the 
disturbance which would fracture pipes of an air or 
water system might sever the wires of an electric 
system, when the danger to life and to the ship 
would probably be far greater. There was also a 
growing fear that materials were rapidly destroyed 
by electric action caused by the hull becoming mag- 
netised. In respect to economy, it was greater in 
generating electricity, and the losses in distribution 
could be made equal at least to those of the other 
systems. As to comfort, it ranked with the hydrau- 
lic system. In conclusion, the author stated he had 
simply made comparisons to show there was no me- 
chanical difficulty in operating by any of these 
systems, and trusted the Government would adopt 
one system complete in these similar ships, and 
have it carefully tested by officers heartily in favour 
of it for three years ; thus obtaining a practical de- 
monstration of the best points in each system. 


THERMODYNAMICS WITHOUT THE CALCULUS, 

The author, Mr. Geo. Richmond, contended the 
use of the calculus was no more essential to an 
intelligent use and understanding of such thermo- 
dynamic problems as ordinarily concerned the 
engineer than the necessity of finding out the horse- 
power from the indicator diagram. He thought 
if the heat diagrams now expressed in formulas 
were presented in a graphical form they would be 
far more intelligible. Then he proceeded to prove 
his case at length, and, judging from the applause 
he received, probably did so, but the argument 
cannot be presented, for lack of space. 


THe VaLuation oF TEextTILE MANUFACTURING 
PROPERTY. 

This paper, by Chas. T. Main, was a most elabo- 
rate and exhaustive treatise on the subject, show- 
ing great clearness of thought and careful elabora- 
tion of the causes, both direct and remote, which 
influenced values such as physical properties and 
value of a plant, valuation for bonding or raising 
money, valuation for rental, valuation for taxes, 
valuation for insurance and adjustment of fire 
losses, valuation for purposes of condemnation. 
The pamphlet filled 30 octavo pages, and is a model 
of clearness. All who are liable to have such 
work to undertake will find it a valuable treatise to 
study. 

(To be continued.) 








Tuk Nort German Lioyp.—The number of passengers 
carried by the North German Lloyd last year to America 
was 46,798 ; in 1896 the corresponding number was 67,040, 





INDUSTRIAL NOTES. 


At last, after a seven months’ struggle, the engi- 
neering dispute has ended. It was in many respects 
the greatest labour contest ever fought, remarkable 
for its duration, its cost, and the vast numbers en- 
gaged in it. Fortunately it was also remarkable by 
reason of the general peacefulness of the struggle. 
With some 84,000 men engaged in the dispute, and 
some thousands more involved in its consequences, 
the men deserve a tribute of praise for their self- 
control, especially seeing that the promised victories 
ended in a crushing defeat. It is very important 
to observe that the manifesto to the men advising the 
acceptance of the terms of the Employers’ Federation 
was signed by three officials of three unions, two of 
whom had not previously signed any of such mani- 
festoes—Mr. Annandale and Mr. James Swift, J.P. ; 
Mr. George N. Barnes’s name being at the bottom. 
Mr. Annandale represented the Machine Workers’ 
Society and Mr. James Swift the Steam Engine 
Makers’ Society, while Mr. Barnes represented the 
Engineers. The document inviting the vote of the 
members affected, frankly advised the acceptance of 
the terms—the amended terms, for which more than 
one claim the credit. The public is not much con- 
cerned to know to whom the chief credit is due ; the 
main fact is that the terms have been accepted, and at 
the final Conference the terms were formally agreed 
to, and signed collectively by the parties authorised 
to act in that connection. Collective bargaining has 
thus been put to the test; the thing is done, the re- 
presentatives of the men being accepted by the em- 
ployers. The agreement was that work would be 
resumed as far as practicable on Monday last, Jan- 
uary 31. But in one or two places where the men 
rejected the terms, there seems to have been a deter- 
mination not to throw the a wholly open, but to 
re-engage only 25 per cent. at first. One peculiarity 
of the struggle has been a hesitancy, a reservation, a 
want of thorough frankness, which have been most 
mischievous all through the dispute. The men ought 
to know that if they could not win in combination 
sectional efforts will only result in a rout. 

Another peculiarity connected with the fight has 
been the comparative smallness of the voting at each 
stage. The largest vote was the first, when the terms 
came upon the men like a sudden blow, staggering 
them by its force. The voting on the second occasion 
was much worse, but the matter was complicated by a 
question quite outside the pale of the reference, for 
the alternative was not before the men in any shape or 
form. The last vote is but a very feeble one—feeble 
from both points of view, the acceptance or the rejec- 
tion of the terms. The total vote was only: For the 
terms, 28,588 ; against, 13,727; total, 42,615, or far 
below one-half of the aggregate members of the Amal- 
gamated Society of Engineers. This lack of interest 
is surprising in face of the fact that the public were 
assured that the men were ardent in the cause of the 
eight hours, the strike for which in London precipi- 
tated the trouble. It is even more surprising, when 
we remember that the men were told, over and 
over again, that the terms meant almost the surrender 
of the unions. It is difficult to reconcile the attitude 
of the men with the asseverations of the leaders. One 
is inclined to ask : Do, or did, the men care very much, 
in the aggregate, about the matters in dispute? In 
his manifesto to the members announcing the vote, 
Mr. Barnes tells them that the Council have decided 
that work must be resumed in accordance therewith 
in all the federated workshops, and that all members 
are bound by the vote to accept work. Any resistance 
in any place will have the effect of cutting off supplies, 
so that there is very little danger of any sectional 
refusal to resume work where it is offered. But it 
will be some time before all can be reinstated, and 
therefore many will still be on donation benefit until 
work is found for them. The end is not yet, there- 
fore, in so far as the drain on the funds is concerned. 
But with the great weight of work on hand, and with 
the prospects of large orders ready to be placed, it is 
expected that the major portion of the men will soon 
find places. There is, indeed, a talk of double shifts 
in some places, but the double-shift system has 
great disadvantages to employers, many of whom do 
not regard it as any solution of the time difficulty. 

The voting in the several districts varied very con- 
siderably. The members of the United Machine 
Workers’ Society were very largely in favour of accept- 
ing the terms, only 488 out of the aggregate being cast 
against them. The Steam Engine Makers’ Society was 
also largely in favour. These two unions were 1n- 
volved in the dispute somewhat against the wish of 
the councils, as both societies belong to the Engineer- 
ing Federation, and both tried to find a means of 
closing the dispute in its earlier stages, but were 
dragged into it deeper and deeper as time went on. 
In the Manchester and Salford district there was only 
a small proportion for continuing the struggle, but not 
nearly one-half of the members voted in the engineers 
branches. Bolton and Oldham were also strongly in 
favour of a settlement, but the vote was not large. 
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At Rochdale, Ashton, and some other places the results 
of the vote were similar. At Blackburn, however, the 
vote was against the terms by a large majority, but on 
a small poll. At Leeds and Sheffield there were sub- 
stantial majorities for resuming work on the terms 
agreed upon ; Hull, on the contrary, was averse. Bury 
gave only a small majority in favour of the terms. At 
Glasgow the vote was against acceptance. At Belfast 
only 410 voted out of 2200 members, 293 being in 
favour of the terms. At Bradford only about 22 per 
cent. voted, 251 being in favour, 48 against, and 22 
neutral. In the Newcastle district only a small pro- 
portion voted, but the majority was large for the terms. 
Those instances given fairly represent the detailed 
returns of all the districts, which seem to show great 
apathy as to the result. And yet the very existence 
of the union was at stake, and if we may believe the 
leaders, the existence of collective bargaining by the 
unions on behalf of the men. Perhaps it was the out- 
come of real tiredness over the struggle, and of care- 
lessness as to the results. If that is the explanation 
the enthusiasm for trade unionism has to some extent 
evaporated, which may end badly for the union now 
that its record is broken, and its funds well-nigh ex- 
hausted. That the blow is severely felt is well known ; 
the men scarcely dare to speak of it. 

The thirty-second distribution of strike and lock- 
out pay took place on Saturday last, when the total 
number paid was 84,000 men, as follows: Engineers, 
29,000 ; allied workers, 10,000; non-unionists, 8000 ; 
labourers, 37,000. The total amount distributed was 
36,500/. The engineers and those of the allied trades 
were paid 15s, per week, non-unionists 8s., and 
labourers 5s. per week. Roughly speaking, the joint 
committee which was constituted prior to the strike 
in London represented 109,829 members, of whom 
91,919 were members of the Amalgamated Society of 
Engineers ; the remainder belonged to the other eight 
or nine unions. The estimated cost of the strike to 
the close of last week is enormous. The engineers 
have spent the sum of 300,000/., besides about 140,000/. 
from outside subscriptions, the total cost being esti- 
mated at about 740,000/. The loss in wages has been 
about 2,000,000/., besides the loss of wages by other 
workmen not directly involved in the dispute, estimated 
at 150,0007. The total loss in wages alone has been 
enormous. Then there is the loss to employers, and 
to trade generally. In the matter of cost the dispute 
has exceeded that of any other in this country. It 
seems that many of the men complain that the leaders 
carried on the dispute long after they knew that they 
were beaten. Of course, that is obvious. If they did 
not know it before they must have known it at the 
date of the first Conference and ballot. This is a 
matter likely to be threshed out when the election of 
secretary takes place, the late general secretary having 
become a candidate. 





The Labour Association for promoting co-opera- 
tive production have issued a circular in which the 
engineers are invited to open co-operative workshops. 
But what has become of the one proposed a year 
ago, and for which subscriptions were invited? The 
Ouseburn experiment was a dead failure, and just now 
the idea of undertaking such a work is preposterous, 
In the first place, the funds left are wanted for the 
out-of-work, the sick, and the aged; there are none to 
spare. In the next place, the new conditions would 
have to be adopted by the very men who fought against 
them. If a further experiment is to be made the 
union men had better wait a while to see how the terms 
work out. 





The report of the Boot and Shoe Operatives states 
that the condition of trade is uncertain, the new year 
not having opened as brightly as was anticipated. 
Some of the depression is attributed to the long in- 
dustrial struggle in the engineering trades. This 
being now settled there may % a revival. The dis- 
putes in their own trade have not been serious, but 
the men are out at three or four places. The value of 
the Court of Conciliation in the boot and shoe trades 
is shown by what has taken place over the antagonism 
of the Scottish trades to deal with co-operative 
societies. At the last meeting of the Board, the presi- 
dent announced, in reply to the Operatives’ secretary, 
that the opposition has been withdrawn. It is also 
reported that the proposed sick benefit scheme of the 
boot and shoe manufacturers has been put before the 
men ina couple of Leicester firms, and was rejected 
by the men, whereupon the employers withdrew the 
proposal, In giving the report of finance it is stated 
the Norwich dispute cost 14,955/. The cost of sick 
benefit has been large, said to have arisen through the 
introduction of machinery and the extra pace at which 
the operatives work. The total number of members 
is 35,598 ; the total balance in hand was 33,077/., 
showing a decrease of 4394/. in the half-year. The 
Arbitration Board seems to be working more smoothly 
than it was, the terms of the award in 1894 having 
been more or less elaborated and explained as circum- 
stances arose, and accepted by bothsides. The case is 








one requiring a good deal of supervising care, because 
of the many processes and hands through which a 
boot has to pass before it comes to the purchaser, all 
of which have to be provided for in the statements 
agreed upon. It is averred that there are over 100 
different things to be provided for in each case. These 
are more easily dealt with by a Board than by indi- 
vidual employers and their workers. An extension of 
this system would avert costly strikes and lock-outs, 
if only the parties concerned could see their way to 
institute such Boards in all industries. 





The whole aspect of affairs in the engineering in- 
dustries of Lancashire has changed by reason of the 
settlement of the dispute. Most of the leading firms 
have quite a pressure of work on hand, some of which 
consists of uncompleted orders, which the employers 
desire to get out of hand as quickly as possible. Con- 
sequently, upon its being known that the men, by a 
substantial majority, had decided to accept the terms, 
preparations were made for the resumption of work. 
Accordingly the shops were reopened on Monday, as 
by the terms of settlement it was agreed. A con- 
siderable number of men are required, but the number 
varies according to circumstances. In some cases the 
work has been pushed on as far as possible by the aid 
of apprentices and non-union labour; for such work 
the more skilled men will be required. The one point 
which will cause some annoyance, probably, is that no 
preference is to be given to union men ; both unionists 
and non-unionists are to be placed on the same footing. 
As the works have been closed for six or seven 
months, some little time will be required before 
all matters can be so readjusted that the men who 
came out can be again placed in their respective posi- 
tions. But it is thought that no hindrance will be 
placed in the way of rr, rosie as soon as the 
arrangements are complete. The men generally evince 
satisfaction that the dispute is over, tempered only by 
the feeling that they have been badly beaten. The 
effect of the settlement is apparent in the iron trade 
already, for a good business has been transacted, and 
there is a strong tone as regards prices. In the finished 
iron trade some rather low prices have been recently 
accepted, but makers have stiffened up their prices on 
late rates. In the steel trade also there is an upward 
tendency, a considerable weight of business has been 
done in ,hematites, and boiler-plates are in greater 
demand. But it is too early as yet to appraise the 
effect of the resumption of work. The standstill has 
been of too long a duration for its effects to pass away 
suddenly. On the whole, however, there is a more 
healthful tone, a more hopeful feeling, and a good deal 
less of anxiety as to the future. 





In the Wolverhampton district the settlement of 
the engineers’ dispute has produced the utmost satis- 
faction, although the men were not seriously affected 
by it, and only indirectly felt its depressing effects. 
But the men look forward to being relieved of the 
heavy levies which the strike and lock-out imposed, 
making their total contributions not less than 5s. 6d. 
per member per week. The employers in the Mid- 
lands have held aloof from the Employers’ Federation, 
but it is thought that they will help to bear the 
burthen of the cost now that the dispute is over. 
Whatever advantages the employers have gained will 
be equally shared by those not involved in the struggle; 
and, therefore, like the men, by their levies, the non- 
federated firms may be disposed to help to bear the 
costs, and even the losses of the Federation. As regards 
material, buying had been rather quiet up to the end 
of last week, as consumers of finished iron had pretty 
well met their requirements for the present; but 
makers have a good supply of orders on their books. 
The general scarcity of pig iron keeps prices firm in 
all classes of rolled iron, except common sheets. 
Foreign lines are coming in at a good rate, and large 
mercantile firms and exporters have been anxious to 
negotiate for further supplies for Australia and other 
Colonial markets. A good deal of iron is also being 
sent out from the mills and forges for home consump- 
tion. 





In the Birmingham district the settlement of the 
engineering dispute gave an improved tone to the iron 
trade forthwith, a good amount of business being the 
result. Most of the mills and forges are working full 
time, and as the old contracts are being worked off 
they are generally being renewed, and at higher rates. 
The only exception is in the sheet trade, the depres- 
sion in which affects prices of the raw material. Un- 
marked bars have been in brisk inquiry, and manufac- 
turers have recently secured a number of orders. Pi 
iron is scarce. Generally the engineering and allied 
trades have been tolerably busy, but now it is ex- 
pected that there will be a further spurt. 





A very serious strike took place at the beginning of 
last week on the Cork, Bandon, and South Coast Rail- 
way of Ireland, in consequence of the dismissal of asignal- 
man for alleged neglect of duty. The men, assert, how- 
ever, that he has been victimised, in consequence of 





the active part which he took in organising the pro- 
posed general strike just before Christmas. The strike 
included all grades of men, and extended to nearly all 
stations along the main line, the goods traffic, and 
other traffic a having to be suspended. The 
strike took place without the sanction of the executive, 
but the acting secretary was sent for, and on his 
arrival, after hearing the men’s view of the case, the 
Society endorsed their action, subject, of course, to 
future consideration. On Friday last the manager 
offered to re-instate the men, including the dismissed 
man, but for some unexplained reason the men refused 
the terms. So complete was the stoppage on the line, 
that the secretary of the Amalgamated Society tele- 
graphed that only seven men were working on the 
whole system. The only reason given for the refusal 
to return to work was that the directors would re- 
consider the position of the dismissed man, but surely 
this is reasonable if he was charged with neglecting 
duty. The men were informed that if they did not 
return to duty their places would be filled up by other 
men, 


The caulkers, riveters, and drillers employed at the 
Portsmouth Dockyard have been protesting against the 
system of piecework, and have held a great meeting to 
formulate and express their complaints. The speakers 
stated that the conditions were such that they would 
not be tolerated in private firms for 24 hours. Three 
or four days after the meeting four of the trade-union 
leaders pat had taken a prominent part in the 
meeting were summoned before the Admiral-Superin- 
tendent, by whom they were dismissed, under in- 
structions from the Admiralty. The Executive of 
the United Government Workers’ Federation took 
the matter up, and appealed to Mr. Sam Woods, 
M.P., to bring the question before Parliament. As 
the men belong to several well-organised unions, it 
is likely that strong efforts will be made to raise a 
‘full dress ” debate in the House of Commons at the 
earliest possible date. One of the men is president of 
the Portsmouth Trades’ Council, another is president 
of the Iron Ship Builders’ Union, and one of the Hand- 
Drillers’ Union. Government workers do not appear to 
be over-well satisfied with their conditions of ae ; 
and yet the demand is made for universal Govern- 
ment employment for all workers. 





The Midland Railway Company have conceded an 
eight-hours’ day to the goods guards and shunters, all 
the yearround. The locomotive men have been put on 
a ten-hours’ day. These concessions have been made 
by the directors to the men apart from the Society, 
on the plan of dealing direct with their own men. 

The engine drivers and others working the express 
long-journey passenger trains on the London and 
North-Western Railway demur to the eight-hours’ 
day, which they state will be greatly to their disad- 
vantage. These long journeys constitute a day, so 
that if the eight hours were agreed to, they would 
have to work a couple or three hours on local traffic 
to fulfil the conditions, and this is a thing they do not 
desire. This is the reason why these men did not sup- 
port by their presence the Birmingham Conference. 
They are now holding meetings to protest against the 
programme adopted. 





The Midland miners have definitely resolved to dis- 
continue the Midland Miners’ Fatal Accident Relief 
Society, because it involves a system of contracting 
out of the Compensation for Injuries Act. The 
scheme proposed, as formulated by the actuary, was 
admittedly liberal in its provisions, but the men voted 
against it. The final outcome was, therefore, that the 
money in hand, about 45,000/., was to be used in pur- 
chasing annuities in the Post Office Savings Banks, 
which will absorb about 40,0007. The employers did 
not support it, but they agreed that the balance of 
5000/. should go to the credit of the new society 
about to be organised. 








Water Suppty or Hartiepoon.—A meeting of the 
Hartlepool Gas and Water Company was held on Friday, 
January 28, under the presidency of Mr. W. H. Fisher, 
to consider a Bill deposited in Parliament to enable the 
company to construct new storage reservoirs, aqueducts, 
and other works necessary for the development of the 
company’s operations. The chairman explained that suit- 
able localities had been found at Crookfoot Gill and 
Dalton Percy; but even if Parliamentary powers were 
obtained, the company need not make both reservoirs 
simultaneously, but seek for the longest extension Parlia- 
ment would allow in regard to Dalton Percy. At 
Crookfoot there were 1340 acres capable of yield- 
ing water, to the extent of 617,000 gallons daily 
in ordinary, and 376,000 gallons daily in dry sea- 
sons. At Dalton Percy, 1720 acres would yield 700,000 
gallons daily in ordinary, and 450,000 gallons daily 
in dry seasons. The Crookfoot reservoir would hold 
200,000,000 gallons, and that at Dalton 65,000,000 gallons, 
and this storage could be easily increased. Ata rough 
estimate, the work at Crookfoot would cost 50,000/., and 
that at Dalton Perey 35,0007. After discussion the bill 
was approved. 
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SUBMARINE TELEGRAPH ENTERPRISE. 

TuE traffic receipts of the Anglo-American Telegraph 
Company, Limited, for the second half of last year 
showed an increase of 640/., as compared with the cor- 
responding period of 1896. The increase in the working 
expenses in the second half of last year was 372/., so that 
the net revenue increased to the extent of 6169/. The 
renewal fund had increased at the close of December, 
1897, to 706,087/., as compared with 695,014/. at the 
close of June, 1897. The fund was augmented in the 
second half of last year by a transfer of 12,000/. from 
revenue, while 10,128/. was received for interest on 
investments. On the other hand, cable was ex- 
pended in the second half of last year to the value 
of 10,978/., this 10,9781. being charged off the 
fund. The cable thus expended was used in the 
repair of the 1880 cable. Other repairs to cables 
were carried out in the second half of 1897 at a 
cost to revenue of 12,351/. The receipts of the Eastern 
Telegraph Company, Limited, for the half-year ending 
September 30, 1897 (including 24,530/. received for 
dividends on shares in other telegraph companies) 
were 443,728/. The working expenses at stations for 
the six months were 92,973/., while the repair and 
renewal of cables involved a charge of 31,638/., to 
which should be added 3309/. for depreciation of spare 
cable. The company has five repairing steamers, viz. : 
the John Pender, the Chiltern, the Electra, the Mirror, 
and the Amber. The John Pender was engaged dur- 
ing the six months under review on repairs to the 
Lourenco- Marques and Durban cable ; the Mossamedes 
and Cape Town cable, and the Lourenco-Marques and 
Mozambique cable for the Eastern and South African 
Telegraph Companies. The Chiltern was engaged on 
repairs to the Porthcurnow and Lisbon No. 1 cable, 
and the Portcurnow and Vigo cable ; she also assisted 
in laying the new Vigo and Gibraltar cable, and she 
further repaired the Sennen and Canso cable for the 
Western Union Telegraph Company. The Electra 
was engaged on repairs to the Malta and Alexandria 
No. 2 cable, the Bona and Malta Nos. 1 and 2 cables, 
the Alexandria and Port Said cable, and the Syra and 
Pireus No. 1 cable. The Mirror was engaged on 
repairs to the Lisbon and Gibraltar No. 2 cable, and 
the Porthcurnow and Lisbon No. 1 cable; she also 
assisted in laying the new Vigo and Gibraltar cable ; 
she further repaired the Sennen and Canso cable for 
the Western Union Telegraph Company and _ the 
Borkum and Vigo cable for the German Sea Telegraph 
Company. The Amber was engaged on repairs to the 
Suez and Suakim No. 1 cable, the Suez and Perim 
No. 4 cable, the Suakim and Perim No. 1 cable, and 
the Suakim and Perim No. 2 cable; she further re- 
paired the Aden and Zanzibar and the Zanzibar and 
Mombasa cables for the Eastern and South African 
Telegraph Company. The whole expenses incurred in 
connection with the five vessels, including the value 
of the cable used and sundry expenses at stations in 
connection with repairs, was 58,537/., but 26,900/. was 
charged off the account for work done for the other 
companies just mentioned. 





BURNING OF S.S. ‘* ATTILA.” 

We publish on the present page two engravings, 
taken from photographs, which illustrate a very re- 
markable accident to the steamer Attila. This vessel 
is a tank steamer built for carrying petroleum, and 
was built in 1889 by Messrs. R. Craggs and Sons ; 
the engines being supplied by Messrs. Westgarth, 
English, and Co., and having cylinders 21 in., 34 in., 
and 57 in. in diameter by 39 in. stroke. She had two 
cylindrical boilers 13 ft. 4 in. in diameter by 10 ft. 3 in. 
long, having a working pressure of 160 lb. per square 
inch. 

She left Philadelphia with a cargo of oil, and during 
a dense fog grounded on Larissa Island last August. 
With the shock of grounding, the boiler-room bulk- 
head sprung, and the vil leaked through into the 
stokehold, igniting on coming in contact with the 
boilers. Efforts were made to flood the engine-room 
and the ship was then left. The lower portion of 
the engines not being at all damaged by fire, shows 
that by the time the fire reached the engine-room the 
latter was full of water up to the level of the cylinder 
bottoms. The main steam pipe then seems to have 
melted, and the escaping steam had carried along with 
it the burning oil from the surface of the water and 
played along the cylinders, completely melting the 
high-pressure and medium-pressure, and just catching 
the escape valve-dome on the low-pressure cylinder 
top. The low-pressure slide valve was not distorted, 
although it must have been subjected to intense heat. 
The column tops have been partially melted, and it is 
to be assumed that this was caused by metal from the 
cylinders dropping on them. 

The safety valves on the boiler tops were par- 
tially melted. The boilers do not seem to be in any 
way damaged; the lagging on the upper portions 
having protected the shell above the water level. 
Whilst the ship was on fire, which lasted a week, 
three dynamite cartridges were exploded, one in the 
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main discharge valve, one in the donkey discharge 
valve, and one in the stokehold. This was done to fill 
the engine and boiler space with water. By the ex- 
plosion in the stokehold the starboard boiler was 
thrown 15 in. out of position ; but it appears none the 
worse beyond straining the rivets, which carried the 
stays, holding it in position. We have to thank 
Messrs. Sir Christopher Furness, Westgarth, and Co., 
of Middlesbrough-on-Tees, who are repairing the en 
gines, for sending us the photographs, from which our 
illustrations have been taken. 


THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on January 
21, Mr. Shelford Bidwell, President, in the chair, Pro- 
fessor Fitzgerald exhibited some photographs by Mr. 
Preston in illustration of the Zeeman effect, for various 
cases, including those of iron, cadmium, zinc, and sodium. 
These photographs and the method of obtaining them 
have already been described. The cause of doubling is 
now attributed by Professor Fitzgerald to absorption by 
the surrounding vapour. Ina particular case he examined 
a double line that exists in one of the photographs. Under 
the polariser the two lines are at first distinctly seen ; but 











when the polariser is turned, a thin line appears in the 
middle, and this central line is, therefore, circularly 
polarised in a direction opposite to that of the outer pair 
of lines. The reason for the appearance of doubling in 
the first position of the polariser is that the central line is 
there completely absorbed out by the surrounding vapour. 

Professor Oliver Lodge then gave a communication 
concerning his work on ‘‘ Electric Signalling without Con- 
necting-wires.” From the nature of the oscillatory dis- 
turbances emanating from any of the customary forms of 
Hertz vibrator, syntony has hitherto been only very par- 
tially available as a means for discriminating between re- 
ceivers. There is, in fact, so rapid a decrease in the 
amplitude of the virations that almost any receiver can 
respond to some extent. Discrimination by syntony 15 
possible with magnetic systems of space telegraphy where 
the magnetic energy much ex s the electric, 7.¢., as 
between two separated inductive coils ; and by the use of 
such coils, appropriately applied, the author has been 
able to obtain fair syntony even with true Hertz waves, 
i.e., he has constructed spark-gap oscillators, with suffi- 
cient persistence of vibration and syntonised resonators. 
The ‘‘coherer” principle can be applied to either a purely 
magnetic or to the Hertzian system. It was first used by 
Professor Lodge in devising lightning-guards, and after- 
wards in his magnetic system of telegraphy by inductive 
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circuits, each in series witha Leyden jar; a pair of knobs 
in rear contact, or other overflow gap, being provided in 
the receiving apparatus. This was the first meaning of 
a ‘“‘coherer” in the electrical sense, as used by Pro- 
fessor Lodge. It referred to a single contact between 
two metal knobs. The term has since been extended by 
others to the filings-tube of M. Branly, and some con- 
fusion has arisen, for M. Branly does not consider that 
simple coherence and break explains fully the behaviour 
of his instrument. Professor Lodge is disposed to agree, 
for he finds that the resistance of almost any form of 
coherer varies in rough proportion to the received im- 
pulses, and that there are other peculiarities (to be men- 
tioned later); he is, therefore, inclined to think that the 
action cannot, after all, be entirely explained as due to 
mere ‘‘ welding,” but that there is something more to be 
learnt about it. The sensitiveness of a coherer depends 
upon the number of loose contacts ; it is a maximum for 
asingle contact, é.e., for a needle-point lightly touching 
a steel spring. With this sensitive coherer, hardly any 
“‘tapping-back” is required for decoherence, but it wants 
delicate treatment when properly adjusted, and the 
greatest current through it should not approach a milli- 
ampere. On the other hand, a Branly tube rather im- 
proves under rough treatment ; in such a tube the author 
prefers to use iron filings in the best possible vacuum ; 
een too, is very good, but rather less easy to manage. 
Aluminium is thoroughly bad ; and gold, for an opposite 
reason, will not work; its surface is too clean. Points, or 
small surfaces for a contact with the filings, are better 
than large surfaces. The usual method of connecting the 
coherer across the gap of an ordinary Hertz receiver, in 
parallel with the telegraph instrument and battery, has 
the unavoidable objection that they shunt away part of 
the received oscillations. With the syntonic receiver of 
Professor Lodge, which contains no gap, but a closed wire 
coil instead, the difficulty no longer exists ; for the coherer 
can now be in series with the detecting instrument, and 
in so far as these obstruct the oscillations they may 
shunted out in various ways, as the author describes. 
The main feature of his new syntonised vibrators is this 
self-inductance coil, whose function it is to prolong the 
duration of the oscillations, and thereby to render syntony 
possible. Although such a coil acts disadvantageously 
in so far as it possesses resistance, the resistance does 
not increase so fast as the self-induction. The coil 
should consist of thick copper of highest conductivity, and 
it should have maximum inductance for given resistance. 
For similar reasons, the capacity-areas should also be of 
highest conductivity, their dimensions should increase out- 
wards from the spark-gap, as triangles. The receiver must 
have no gap, it should be accurately bridged over when 
a transmitter is used as receiver. The limit of speed_of 
response depends upon the telegraphic instrument. Dr. 
Muirhead adapted a syphon-recorder to the purpose, be- 
cause it is one of the quickest responders ; he arranged it 
so that it could be used with intermittent currents, direct. 
Under these intermittent impulses the syphon trembles ; 
and instead of the ordinary syphon signals, the slip is 
marked with dots and dashes. Constant mechanical 
tremor is usually employed for decoherence, but the 
author finds that Pines nea can be brought about by 
electrical means, without any mechanical tremor, by con- 
necting the coherer momentarily to a circuit less effective 
as a collector than that of the noe capacity-areas 
of the syntonised receiver. The battery and galvano- 
meter detector-circuit may be used for this purpose ; 
the coherer being momentarily connected to it, and 
while so connected letting it experience an impulse from 
a distance. Professor Lodge has designed a revolving 
commutator by means of which the coherer can be rapidly 
changed over from the resonating circuit to the instru- 
ment circuit, and finally to the ‘‘tapping-back” appa- 
ratus. A coherer is more sensitive when thus isolated 
and exposed to the full influence of the received oscilla- 
tions ; the subsequent detection of the effect by altered 
connections is very convenient for laboratory measure- 
ments. A diagram of a series of plotted measurements 
shows that the resistance of an undisturbed filings-tube is 
approximately a direct function of the intensity of the 
received stimulus, whether successive stimuli increase or 
decrease in strength. This electrical process of ‘‘tap- 
ping-back” is to be depended upon, but the process long 
continued fatigues the tubes until a mechanical shake is 
employed to restore it. Large-size apparatus made by 
Dr. Muirhead for actual distant syntonic work was ex- 
hibited, and means were shown for protecting and isolat- 
ing the coherer when its receiving areas were being used as 
emitters ; also a switch used for changing at one moment 
all the connections from ‘sending ” to “ receiving.” 

Professor Threlfall said he had come to the same con- 
clusion as Professor Lodge as to the advisability of 
diminishing the number of contact points in the coherer. 
He had endeavoured to produce longer and more persis- 
tent waves, and thus to set afield greater effective energy. 
It was desirable to keep the waves as parallel as possible. 
He thought there was some probability that the wave- 
‘oe could be altered and rendered more conformable 

sy a process of diffraction. 

Mr. Rutherford also had found it best to work with long 
waves. He fully appreciated the advantage of increasing 
the capacity of the oscillator by extending the surface of 
the metallic plates. 

Mr. Campbell Swinton asked whether experiments had 

n made to verify Hertz results as to the influence of 
reflectors behind oscillators and receivers. He had found 
them disadvantageous. A single wire behind either 
apparatus seemed partially to annul the effect. He also 
asked whether Professor Visiue had observed the extra- 


ordinary sensitiveness of coherers to small changes of cur- 
Tent in neighbouring circuits. 

Professor Lodge, in reply, said he had observed the 
Sensitiveness to slight ps 


variations of current re- 


ferred to by Mr. Campbell Swinton ; for instance, when 
electric lamps were switched on or off. The effect of 
mirrors had been studied by Professor Fitzgerald. They 
required to be of large dimensions as compared to the 
oscillator and receiver, otherwise the true reflections were 
not obtained. 

Dr. Silvanus Thompson afterwards exhibited a Tesla 
oscillator. This apparatus is intended to replace the two 
induction coils and spark-gap arrangements used by Mr. 
Tesla for high-frequency experiments. It consists of an 
induction coil with a separate self-inductance coil in the 
primary circuit. This self-inductance coil is also used as an 
electro-magnet for the separate interrupter of the primary 
circuit. A condenser is connected between one end of the 

rimary coil and one terminal of the interrupter, so as to 
include both of them between its terminals. The primary 
is a single turn of copper strip, 6 in. wide. The secondary 
is one layer of thick wire ; each turn separated from the 
next by an air space. The supply current, about half an 
ampere, may be taken from the electric light mains at 
almost any voltage from 50 to 200, direct or alternating. 

Professor Lodge said it would work quite well at 
10 volts. He pointed out also that if the straight dis- 
charge rods at the spark-gap were free to slide, the dis- 
charge drove them back into their sockets. 

Professor Fitzgerald said it was stated at Toronto that 
the spark was broken at the interrupter when the con- 
denser was charged, and that by the time the condenser 
was ready to discharge, the contact at the interrupter had 
been made again. It seemed to him that the condenser 
discharges and surgings must take place at a rate far 
higher than the period of the mechanical movement of 
the interrupter. The condenser charges and discharges 
were very rapid. It was not what is ordinarily called the 
‘time constant” that was involved, for that only re- 
ferred to constant voltage. Here the voltage was chang- 
ing very rapidly indeed. ; 

?rofessor Herschel asked if such an apparatus was suit- 
able for work with Réntgen rays. 

Dr. Thompson, in reply, congratulated Mr, Tesla upon 
the perfect working and compactness of his invention. 
The present form was not suited for Réntgen ray experi- 
ments, but Mr. Tesla had designed a special coil that was 
excellent for that purpose. 

The President proposed votes of thanks, and the meet- 
ing was adjourned until February 11. 








THE HARDENING PROCESS OF CAL- 
CAREOUS HYDRAULIC CEMENTS.* 
By Dr. W. Micnakg tis. 


For more than 2000 years hydraulic cements contain- 
ing lime, puzzolana mortars, have been used as hydraulic 
mortars, and yet up till the present the process which 
goes on in their formation has not been definitely 
determined ; which is the more remarkable as in the 
main only two substances take part in the formation of 
these mortars, viz., silica and lime. All the other con- 
stituents of hydraulic cements, alumina, oxide of iron 
(manganic oxide), magnesia, alkalies, sulphuric acid, and 
carbonic acid, although each plays a part in the process 
too, are yet only accessory constituents, and _strictl 
anes are not capable of forming hydraulic mortars wit 
ime. 

Some consider this hardening process as a process of 
crystallisation taking place according to strict chemical 
combinations ; others accept an almost purely physical 
process without crystal formation, and allow the exist- 
ence of a colloidal compound varying in composition 
within wide limits. 

For want of complete proof for a purely chemical pro- 
cess, and on the ground of the failure of all attempts to 
mrepare hydrosilicate of lime crystallised in the wet way, 
i have for a long time inclined to the view that the 
hardening process of calcareous hydraulic cements is in 
the main a physical process, resting upon surface attrac- 
tion, similar to the dyeing or tanning process, in which 
light to my knowledge it was first conceived by Cherreal. 

It is known that only certain modifications of silica 
possess the capacity of hardening hydraulically with lime. 
Hydraulic silica is, as a rule, amorphous. 

n order to gain an insight into the process of hydraulic 
hardening one must study first the influence of hydrate 
of lime on the purest form of puzzolana, viz., on hy- 
draulic silica itself; then upon alumina and on oxide of 
iron, which three substances have been designated by the 
general term ‘“‘ hydraulic factors.” 

If dried hydrate of silica (hydrosilicic acid), which con- 
tains about 4 molecule of water, be mixed at the ordinary 
temperature with lime paste (kalkbrei), in a few minutes 
the mass is observed to coagulate, and then to harden ; 
if more coherent hydraulic silica, ¢.g., silica separated out 
from combination S means of acid and strongly ignited, 
as it is obtained on silicate analysis (tridymite), be mixed 
with lime paste, then after a longer time, but still quite 
within 24 hours, the mass is seen to coagulate and gradu- 
ally to harden. 

The natural puzzolana— opal, trass, santiron earth, 
pumice stone, &c., behave in like manner. 

If air-dried hydrate of alumina, or Saran alumina, be 
mixed in the form of fine powder with hydrate of lime, 
similar coagulation and hardening takes place. 

If pulverised ferric hydrate be mixed with hydrate of 
lime, the mass coagulates and hardens only in a very 
slight degree. 

The hardened hydrosilicate of lime is only very slightly 
attacked by water ; but if the formation of pr Basen of 
lime be prevented, it invariably softens from the outside 
(by extraction of lime). 


* Paper read before the Society for the Unification of 





Methods of Testing Technical Materials at Stockholm. 





The hardened aluminate of lime is considerably at- 
tacked and softened by water, while the ferrate of lime 
is speedily completely decomposed. 

_ Iflime water, kept saturated by suspending a piece of 
lime in it, be allowed to act upon Lndvaulle pr ba a hard 
external shell of hydrosilicate of lime, covered with wart- 
like projections, and a soft, more or less fluid, core of 
hydrosilicic acid is obtained. The impermeable shell pre- 
vents the further combination of silica and lime. 

If instead of silica, pure alumina, hydrate or calcined, 
be taken, one obtains in like manner a hard outside shell 
of hydroaluminate of lime, with similar wart-like concre- 
tions on the exterior, and an inner, almost unchanged 
soft core consisting of hydrate of alumina. 

_ Oxide of iron behaves in quite a different way ; indeed, 
in the case of calcined (dehydrated) ferric oxide, no re- 
action with hydrate of lime takes place at all. 

_ Pulverised ferric hydrate combines with hydrate of 
lime with very insignificant hardening to form a definite, 
almost pure white crystalline substance, in which, how- 
ever, the lime is only very loosely held, so that the latter 
is extraordinarily easily decomposed by water. 3 
_ The action upon polarised light of the hydrosilicate of 
lime produced by means of a saturated solution of lime, 
shows directly that the latter is not a crystalline sub- 
stance, but a structureless mass. 

The hydroaluminate and hydroferrate of lime, on the 
other hand, prove clearly to be crystalline compounds. 
The formation of the double aluminate and sulphate of 
lime had made it appear very probable that the hydro- 
aluminate of lime could, on occasion, crystallise like 
gypsum, and I have since succeeded in preparing the 
aluminate by itself on the same crystals ; nee by roving 
that a definite compound of lime and hydrate of alumina 
crystallises isomorphously with gypsum. 

_ The compound of hydrosilicic acid with hydrate of lime 
is a completely eee purely colloidal substance, 
which, if not too rich in lime, resists to a remarkable 
de the decomposing action of water. 

he compounds of aluminic and ferric hydrates with 
hydrate of lime are crystalline compounds, which soften 
much too easily in water to be considered by rights as 
hydraulic cements. Even though aluminate of lime may 
harden ever so strongly with water, it does not behave 
much more favourably than sulphate of lime, and softens 
just like the latter. There again, therefore, alumina 
comports itself similarly to sulphuric acid towards lime.* 

Silica is, therefore, not only the most essential con- 
stituent of hydraulic cements, but, strictly taken, the 
only hydraulic factor, the only substance capable of 
forming hydraulic mortar with lime, as I asserted at the 
beginning. 

or a long time it has been accepted that puzzolanas 
precipitate the lime from lime water, and it was at one 
time proposed to base a method of testing puzzolanas on 
this property, that is on the energy and amount of the lime 
separation from lime water ; but this process has not been 
found serviceable, because the absorption of lime does not 
in every case correspond with the theory, or only incom- 
pletely if at all. 

It is true that hydraulic silica is capable of extracting 
from the lime water a great part of its lime, but one can 
often treat the above-mentioned puzzolanas for some 
days with lime water without their absorbing any lime at 
all ; it is necessary that an excess of lime be present (e.g., 
if the lime water 1s kept thoroughly saturated) to insure 
an absorption of lime by the puzzolanas. On the other 
hand, another process of the utmost significance in the 
hydraulic hardening, and one until now not distinctly 
recognised, takes place when a solution of lime acts upon 
hydraulic silica, especially on puzzolanas, viz., the ex- 
pansion or swelling of the latter.+ 

Lime water enables hydraulic silica and alumina (and 
ferric oxide) to take up water of hydration, and, in the 
case of silica, in such a degree that hydrates extraordi- 
narily rich in water are formed. Silica and puzzolanas 
are oftentimes seen to swell up under the treatment to 
more than ten times their original volume. 

The analysis of silica heated over the blow-pipe and 
expanded with lime water showed: 1. Pressed to the 
condition of dried starch, the following composition ; 


Silica = 25.62 per So Si O,, 3CaO + 40H, 0 


0 sad Fy 
wl ae en . or five-fold hydrate. 


2. The present compound triturated, shaken up and 
washed with absolute alcohol and then dried at 20 deg 
in air containing 60 per cent .moisture : 

Silica = 48.597 per cent. 
Lime = 27.030 __,, 
Water = 24.373 Ps 


3. Dried for five days over sulphuric acid, the constant: 


\58i0,,3 000+ 8H,0. 


Silica = 54.54 per cent. 
Lime = 30.33 ___,, 5 Si O,,3CaO+5H, 0. 
Water = 15.13 __sé,, 


_ Hence, it is irrefragibly proved that silica under the 
influence of lime solution becomes hydrated, and that in 
a very high degree, as inspection shows ; for even granted 
that the dry-pressed compound contains still iodvats of 
lime with 8 molecules of water, then 3 molecules of water 

* Besides, in its lesser solubility, aluminate of lime is 
superior to the sulphate in that it can be decomposed by 
carbonic acid, and changed into insoluble carbonate of 
lime, and insoluble hydrate of alumina, and the safe- 
guard so essential to the performance of hydraulic cements 
thus insured by the action of the carbonic acid, which 
does not take place with sulphate of lime. 

+ Under high ——— and at a temperature of only 
about 100 deg. Cent., hydrate of lime enables even the 

uartz form of silica to take up water, and changes it 
thereby into hydraulic silica D. R.—P. 14,195, 1880, 
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still remain for the silica ; dehydrated with alcohol, and 
dried in the air, monohydrate of lime and monohydrate of 
silica remain; and dehydrate over sulphuric acid there 
remains besides monohydrate of lime, approximately the 
half hydrate of silica, just as hydrosilicic acid behaves 
itself when dried over sulphuric acid. 

Very finely powdered alumina that has been heated to 
redness, treated with lime water, showed: 1. Pressed 
to the consistency of dry starch a composition of : 


Alumina = 25.192 per cent.) 5 Al, O; + 7 CaO + 
Lime = 19.663 _ sé, 58 He O or five-fold 
Water 52.238 ~—s, hydrate. 


2. Dried for five days over sulphuric acid till constant : 


Alumina = 38.344 per cent. ) 5 Al, O; + 7 CaO + 
Lime 29.930 ,, 235 H. O or two-fold 
Water =31726 " § hydrate. 


Whereby it is likewise proved that the calcined dehydrated 
alumina is changed into a polyhydrate under the influence 
of solution of lime. 

Oxide of iron behaves similarly, only it expands far less 
with lime water than alumina, which on its part is again 
very inferior in this respect to silica. This is easily com- 
prehensible, for silica alone swells up like a colloid, 
alumina and oxide of iron uniting with hydrate of lime 
to form crystalline compounds. 

If hydraulic silica, alumina, hydrated oxide of iron, 
and natural puzzolanas be mixed in the form of a fine 
powder with lime water, the powder coalesces in a short 
time in consequence of the Spliration, and clogs together, 
even without lime having been taken up out of the solu- 
tion in every case. 

Lime paste (kalkbrei) consists of different hydrates of 
lime from the monohydrate to the hydrate with eight 
molecules of water. The lime hydrate with 5 aq. has 
been definitely identified by myself and others. The 
gelatinous hydrate of lime which is observed so frequently 
on cement briquettes and pats is a Ap i, 

The process which goes on under the influence of lime 
paste on the puzzolanas is, therefore, this: The silica, 
alumina, and oxide of iron take up the water of solution 
or mixture, and produce thereby the coagulation or 
‘* setting ;” but the silica in all possibility takes up water 
from the higher hydrates of lime, and, swelling up, pene- 
trates the adjacent plastic lime paste, and separates out 
by the absorption of water the monohydrate of lime, 
whence the gelatinous silica becomes stiffer in propor- 
tion as the monohydrate of lime is precipitated or sepa- 
rated out. This is the true hardening process. The silica 
unites with the hydrate of lime, in the same manner as 
animal and vegetable fibres unite with dyes. 

It is shown that silica and alumina have a great 
affinity for dyes, which is explained by surface or 
capillary attraction, by which no compounds of fixed 
chemical proportions are formed, but quite variable mix- 
tures. Silica, however, cannot take up more than a 
certain amount of hydrate of lime; the excess remains 
free ; it can be completely enveloped, but it isin no way 
chemically bound. This excess for the most part crystal- 
lises out, and since this crystallising out can take place 
immediately, especially if, moreover, only a small quan- 
tity of free alkali be present in solution, then crystallised 
hydrate of lime separates out with the amorphous form 
in the silica ; whic circumstance can lead the observer to 
the erroneous conclusion that he has before him a crystal- 
lised hydrosilicate of lime. 

Just as silica behaves, so also, but in a less degree, do 
alumina and oxide of iron, If, therefore, puzzolanas have 
been mixed and well kneaded with stiff lime paste, a mix- 
ture of mono- and polyhydrates of lime, we have to deal 
with a plastic dough which consists of dry puzzolana 
powder, of hydrate of lime, and of the admixed water, if 
added in excess. 

An absorption of water by the lime is excluded in this 
case ; for after it is completely slaked lime has no more 
capacity to take up water.* Consequently, the combina- 
tion of water, which causes the coagulation and setting of 
the mortar, can only be effected by the puzzolana 
owder, and that through the hydrating of the latter, as 

have shown above. 

It is obvious that the expanding hydraulic factors, more 
se the silica, must me all interstitial spaces 
which were previously filled by water, viz., water of 
hydration ; nee may that in so doing they must envelope 
the lime molecules, even if they exerted no special force 
of attraction on the latter. 

Through combination with water a certain degree of 
cohesion must be effected, which is the greater if the 
hydraulic factors absorb the water from the gelatinous 
ag Agr of lime. The hardening is thus commenced 
»y the expansion of the hydraulic factors; but without 
the separation or presence of a firm body, acting as 
scaffolding, no very great degree of strength could be 
attained ; especially as the expanding substances become 
more plastic the more water they take up. The mono- 
hydrate of lime separating out in them, or uniting with 
them chemically, insures their solidification. The inter- 
stices become more and more poe as the swelling 
(molecular Jocomotion) progresses, and the mortar becomes 
water-tight, provided sufficient cement be present. The 
expansion goes on as long as solution of lime acts upon the 
hydraulic factors, and as long as there is room left into 
which the latter may penetrate. In process of formation 
the hydrosilicic acid does not exert any very great pres- 
sure, since it is plastic and can only fill up space, which 
before had contained either mechanically or chemically- 
held water; moreover, these loose higher hydrates of 
colloidal substances in all probability give off water again 
under pressure. It is quite different with lime, when 
chan into monohydrate, a stable body. Considerable 


+ Only at high temperatures would the monohydrate be 
able to take up more water. 


ressure strains are set up in consequence of the increase 
in volume of the lime molecules, although as far as it 
itself is concerned, a contraction takes place; that is, 
although the monohydrate formed takes up less room 
than its components did, the rigid monohydrate, how- 
ever, cannot adjust itself to the interstitial spaces, but 
grows just where it is formed; it behaves therein like 
crystalline formations, which expand in definite direc- 
tions irresistibly. Hence, up till the present, an appear- 
ance of “blowing” has never been proved due to the 
expanding hydraulic factors. Dangerous ‘expansions are 
brought about either by the lime becoming hydrated, or 
by the processes of crystallisation, which go onconcurrently 
with true hydraulic hardening. The latter processes con- 
sist in the formation of aluminate and ferrate of lime, the 
formation of sulphate of lime, and of the double com- 
pound of aluminate and sulphate of lime. 

Solution of lime alone is not sufficient for the formation 
of a thoroughly hardening mortar; the lime must be 
present in excess (best of all, as solid hydrate of lime), 
and the lime and puzzolanas must be mixed as inti- 
mately as ible in the preparation of the mortar. 
Otherwise the hydraulic factors would certainly swell up, 
but would only unite externally with the lime, and thereby 
a state of affairs would be brought about which, I think, 
can best be illustrated by comparison with fish roe, where 
externally hard, impenetrable shells envelope plastic 
kernels, which are thus withdrawn from further reaction 
and hardening. 

It is well known in practice that good puzzolana 
mortar can only be obtained by a very intimate mixture 
of puzzolana powder with hydrate of lime. 

n the hardening of puzzolanas we have the simplest 
case of the hydraulic He process before us, to 
which I have already explained that the tanning process 
is analogous (Chemiker Zceitwng, 1893, 17, No. 69). Just 
as the prepared animal skin precipitates the tan, and 
thereby becomes firm and durable, so hydraulically ex- 
panded silica separates out hydrate of lime in itself, and 
orms a hard mineral glue. 

Puzzolana mortars will therefore only set slowly, for 
the speedy absorption of water by the aluminate of lime 
is wanting in this case. Moreover, the energy of the 
combination with water depends with them upon the 
coherence of the silica ; with puzzolana mortars the rela- 
tively slow absorption of water on the part of the hy- 
Seondie factors only takes place under the influence of the 
lime solution, and the gradual combination of the hydrates 
formed with the excess of hydrate of lime. Puzzolanas 
must therefore contain free hydraulic silica and alumina, 
or, at least, an aluminous silicate capable of swelling up 
with solution of lime. 

True clay, ¢.g., kaolin: Al,O;, 28i0,+2 H,O is too 
stable a compound, and does not swell up with hydrate 
of lime ; after this substance is dissociated by moderate 
heating into Al,0,+A1,0,, 3 SiO., or even into Al,O,+ 
2 SiO, it hardens hydraulically with lime hydrate. This 
conception finds support in the different behaviour of 
clays with alkalies before and after heating. Fresh kaolin 
dissolves as such in the hot lye ; the ignited, on the other. 
hand, in the proportion of Al,O; to 3 SiO,. 

The calcination of clays and of the natural puzzolanas 
must not be too strong, however, otherwise in the hot 
way, where the silica develops strong affinities, too stable 
compounds would be formed; in the wet way the 
affinity of silica, as is known, is practically nil. 

By the calcination of puzzolanas only oxide of iron is 
excluded entirely from participation in the hydraulic har- 
dening process ; it thereby becomes quite an inert mass, 
and since silica and alumina are rendered more coherent 
by ignition the setting and hardening process takes place 
more slowly ; moderately calcined puzzolanas, however, 
harden quite as well as the fresh. 

The eveoeee of hydraulic hardening in the case of burnt 
hydraulic cement, of hydraulic lime, and of Roman and 
Portland cements is somewhat more complicated. (Slag 
cements belong, with some exceptions, to puzzolana 
cements.) When these are mixed with water the alumi- 
nate of lime sets first (provided that the latter has not 
been rendered dead by absorption of water from the 
atmosphere or by water and gypsum addition in the 
grinding); thus the condensed and divided lime, and 
the ferrate of lime combine with water. Under the in- 
fluence of solution of lime, exactly the same process of 
hydration, with expansion of the hydraulic factors, goes 
on as I have already explained. 

All burnt calcareous cements are to be regarded as dis- 
sociated aluminous silicates decomposed by lime, pro- 
vided they do not contain only hydraulic silica and lime. 
The quick-setting is brought about in their case by the 
aluminate of lime, which, even though fused, when pul- 
verised takes —— immediately with great disengage- 
ment of heat. The slow-setting takes place ene. 4 the 
absorption of water by the condensed lime, and then by 
the hydraulic factors; the same process goes on in con- 
sequence of the influence of solution of lime on the hy- 
draulic factors, and of the reaction of these on the hydrates 
of lime; colloidal hydrosilicate of lime is form But 
silica cannot combine with more than about 14 equivalents 
of lime, oxide of iron takes up 2, and alumina 2} to 3 
equivalents of lime. The lime present over and above 
this quantity is quite free, only more or less surrounded 





by hydrosilicic acid. The free lime crystallises out for the 
most part as monohydrate. 
The silica, however, by enveloping, holds the lime 
more firmly than the alumina can do; the compound of 
hydrate of lime with iron oxide is only a very loose one. 
he hydraulic factors take up the whole water of mixture 
srovided it be not combined with lime or sulphate of 
ime. 
The setting is solely a process of water absorption; the 
real strengthening or hardening results, first from the 





union of hydrate of time with the silica, brought about by 





surface attraction, and from the crystallising compounds 
of lime with alumina and oxide of iron. This process 
takes place gradually in proportion to the swelling and 
filling up of all the interstices on the part of the lime 
compounds formed. Hence it appears to be a necessity 
that the lime should be present everywhere in excess dur- 
ing the absorption of water, and that the expansion should 
be thereby confined within certain limits in order that a 

reeptibly solid mass may be formed ; for if the silica 
4 only completed its process of hydration under the 
influence of solution of lime, it cannot (because too loose) 
harden with lime paste; it furnishes then only a soft 
watery cream; if, however, during its hydration it meets 
with solid hydrate (monohydrate) of lime, it consolidates 
therewith and gives a mass, which is the firmer the denser 
the mortar mass has been mixed. 

Inspection shows with = clearness that the common 
feature of the hydraulic hardening of calcareous cements 
is a swelling process; as that the hardening advances 
the increasing condensation cannot be mistaken. 

Caustic alkalies, baryta and strontia, according to my 
observation, do not enable silicia to expand in taking up 
water. Manganese, likewise, cannot effect this swelling 
because it is insoluble in water and_not caustic enough ; 
hydrate of mangnesia does not yield a hardening mortar 
with any puzzolana. It can form in burnt hydraulic 
cement an aluminate of magnesia which hardens hydrauli- 
cally, and it can, so far, take part in the hydraulic harden- 
ing as to change into hydrate and carbonate, and in this 
way forms an insoluble portion in mortar ; silicate of mag- 
nesia formed in the fire is present as a dead inactive 


rt. 

Silica is evidently the essential constituent of hydraulic 
cements ; in respect of its quantity as well as of its beha- 
viourin the cement masses, these become therefore—cvtcris 
paribus—so much the more excellent the richer they are 
in hydraulic silica ; at least, in so far as the true object of 
these cements comes under consideration, viz., their 
hardening and durability in water. Hence there is no 
more excellent puzzolana than hydraulic silica itself, 
which has been condensed by intense calcination, or, of 
the natural puzzolanas, opal and santorin earth, which 
are even richer in active silica than trass; for the richer 
in hydraulic silica these cements are, the more they swell 
up under the influence of lime, and the denser that is the 
more impermeable they become. 

Santorin earth is rightly valued as an excellent hydraulic 
mortar-former ; it withstands the chemical influence of 
sea-water quite remarkably. This mode of forming hy- 
draulic mortars explains likewise at once the relatively 
unfavourable behaviour of the latter in air, when they are 
subjected to exsiccation; for the progressive hydration 
and expansion of the hydraulic factors which qualifies 
them for water mortars, accelerates in the same propor- 
tion their disintegration in air, in which the hydrates of 
silica and alumina lose even at ordinary temperatures 
nearly the whole of their water of hydration, and thereby 
shrink, and in consequence become hair-cracked and disin- 
— the more they have swelled up with water. 

fence the experience that hydraulic cements are the 
less durable in air the larger the quantity of water they 
have been mixed with, and that the decrease of the 
swelling—l. By — the smallest possible addition of 
water on the one hand (dry mortar) ; 2. By consolidation 
during application on the other (compressed mortar) ; and 
3. By the use of the densest possible cement (clinkered) 
—is of great importance for durability in air. ' 

For structures in water, especially for the application of 
hydraulic cements in sea-water, the chief protection lies 
in stopping the pores and fixing the lime. Both are at- 
rotate to a prominent degree by enrichment with hy- 
draulic silica capable of — up strongly ; for, on the 
one hand, the silica fixes the lime, and on the other, it 
closes the pores in the highest degree. 

The mixture of Portland cement with active puzzolana 
is thus, as can scarcely be doubted, the cheapest and 
best mortar-former for marine structures; for this 
mixture combines the excellent properties of the best 
puzzolana mortar against the chemical influence of sea- 
water with the greatest possible attainable advantages of 
Portland-cement mortar against the influence of warm 
dry air. 

The recognition of the absorption of water by the hy- 
draulic factors, under the influence of solution of lime, 
and the setting effected thereby, together with the capa- 
city of the hydrates thus formed to combine with lime, 
gives the universal explanation of the hydraulic harden- 
ing process, and of the properties of calcareous cements. 








“ Seii’s TeLEcRapHic Appress Drrecrory, 1898."— 
We have received from Mr. Henry Sell, 167, Fleet-street, 
London, E.C., a copy of his telegraphic address directory, 
which is compiled from official lists supplied by authority 
of the Postmaster-General ; and the state of completeness 
is indicated by the fact that the changes consequent on 
the great Cripplegate fire are made; but Mr. Sell publishes 
every quarter a supplement, which is issued free to the 
subscribers to this volume. There are several interesting 
data, as, for instance, the tariffs for foreign telegrams, 
which shows a reduction in the case of Trinidad from 
10s. 5d. to 5s. 3d., and of Jamaica from 5s. 10d. to V 
There is a diagrammatic chart giving the lines of cable 
communication, showing distances, fares, cable ser 
&c.; and when one recalls that the post office deals wit 
80 million telegrams in a year, and that a very large Phe 
portion of these are sent to registered addressees, mt 
direct advantage of this official list for the kingdom wu 
be ised. Moreover, most firms of repute have 
pec Pras. addresses, and thus for commercia ss 
this directory, with 1400 pages of names, is indirectly 





useful. 
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ELECTRICAL APPARATUS, 


3330. W. J. Davy, London. Electric Arc Lamps. 
(9 Figs.) February 8, 1897.—This invention relates to electric arc 
lamps in which the positive and negative carbon-holders are con- 
nected together by a flexible connection 7 passing over a pulley, 
and in which the upper carbon-holder tends to descend by 
gravity, and thus, at the same time, to draw up the lower carbon- 
holder so as to bring the two carbons into contact. The improve- 
ments consist in gravity friction grip device acting on the 
flexible connection and operating to strike the arc and control 
the feed of the carbons, The gravity friction grip device consists 
of two pairs of links p, 7 pivoted together at one end and carrying 
jaws s, 8s! between which passes the flexible connection 2. The 
support links p are pivoted to the support mounted on the lower 
disc eland have arms fixed thereto, The L lever ¢ is pivoted at 
its angle between the free ends of the arms and one end is 
pivoted between the free ends of the links 7, and its other end is 
connected by an adjustable link to a lever pivoted on a lug on 
the upper disc e and connected at its ends to the cores of the main 
and shunt solenoids 7+, and m1. Normally the lower ends of the 














links p, 7 rest on the lower disc e!. The carbons are normally in 
contact and the grip device rests on the lower disc ¢'. On pass- 
ing the current to the lamp, the core vl of the main solenoid m4 
is lifted up, and through the link ¢! raises the end of the lever ¢, 
causing the jaws s, s! to first grip the flexible connection /, and 
then to raise the grip device Fodily off the disc el, and thus by 
means of the flexible connection / raise the top carbon-holder 
and lower the bottom carbon-holder to strike the arc. As the 
resistance of the arc increases, due to the burning away of the 
carbons, the power of the main solenoids m4 decreases and then 
gradually the grip device is lowered on to the disc el and the 


Jaws «, 8! relax their hold on the flexible connection /, and a| the tippler, from those which are attached to the fixed frame and 
continuous and steady feed is obtained by the connection / feed-| the tub, having now entered the tippler, has pushed out the 
ing slowly through the jaws s, 81. If the lamp is worked in series | empty tub and is retained in proper position by a stop D which 
the shunt solenoid m1, which is connected across the terminals | rises in front of itsaxle. The empty tub, as it has been pushed 
é to | out of the tippler by the entering full tub, has actua 
f ly al In order to assist the strik- | mechanism so as to release a cam-like detent S acting upon a pawl 
ing of the arc, a dash-pot 2 is introduced ; the piston of this is] T which has previously kept the rims of the tippler out of gear 
connected to the lower plate e and the dash-pot x is attached by | with the driving sheaves 


m?, m3 by the conductors m8, m®, helps to feed the carbons to 
gether and maintain a steady are. 


a link to the lever g2. (Accepted December 15, 1897.) 


LIFTING AND HAULING APPLIANCES. 
3373. W. Flint and A. J. Taylor, Sheffield. Lifting 
Jacks, [7 Figs.) February 9, 1897.—This invention relates to 
lifting jacks of the class used for or in connection with carriages 
or other road vehicles, and consists in constructing same so that 
they may be quickly adjusted or adapted to meet the varied re- 
quirements of the vehicles in connection with which they are de- 


Figl. Figd. Fig2 








signed to be used. The improved lifting jack comprises a hollow 
fandard @ in which slides the bar b carrying at its upper end a 
he lock ¢ for Contact with the parts to be raised. To this sliding 

ar b are pivoted at e, connecting links d pivotally secured to the 
operating lever f mounted by its fulcrum pin f2 upon the standard 


to revolve, discharges the full tub and brings it back empty and 


operated to raise the weight (in which case the parts assume the 
positions shown by Fig. 1) the centre line of the links d is moved 
slightly past the centre of the line drawn through e to f2, by which 
means the bar d is locked in its rai: position by reason of the 
lever f coming in contact with the hollow standard @ which acts 
as a stop-piece. To enable the bar b to be adjusted to the varied 
heights of the objects to be raised, a screw-thread is formed upon 
the bar b so that it may be screwed into the block g to which the 
links d are pivoted. Thus the height of the sliding bar b may be 
regulated by rotating it to screw it into or out of the block g. 
(Accepted December 15, 1897.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


4001. H. N. Bickerton, Ashton-under-Lyne. Cen- 
trifugal Lubricators for Crankpins. [2 Figs.) Feb- 
ruary 15, 1897.—The improvement consists in the employment of 
a connection moving with the crank and in communication with 
the part to be lubricated, which connection travels in contact, or 
nearly so, witha stationary or separate lubricant bearing surface. 
In one form of this improved arrangement a flange or circular 
projection a! is shown as a part of the bearing a, in one,of the 
crankshaft journals b. This circular projection is provided with 
a recess at a2, to which the lubricant is conducted by means of a 











pipe g, from any convenient source not shown ; and from which 
recess such lubricant may find its way to the periphery of the 
projection al, by gravity. In contact, or nearly so, with the 
flange or projection a1, is a channelled connection c, attached by 
a bracket cl to the crank arm d. As the crank revolves, this 
connection c is pushed or trailed around the periphery of the flange 
ai, and the oil isspread over the peripheral surface of such flange, 
and carried by centrifugal action along the connection ¢ to the 
passage dlin the crank arm d, which passage extends to any de- 
sired point of lubrication such as el in the crankpin or neck e. 
(Accepted December 22, 1897.) 


MINING, METALLURGY, AND METAL 
WORKING, 


77. J. Cook and J. F. Hobson, Washington, Dur- 
ham. Revolving Tipplers or “ Kick-ups” having 
Automatic Action. [5 Figs.) January 1, 1897.—This inven- 
tion relates specially to tipplers or ‘‘ kick-ups” which make an 
entire revolution and is designed to effect all the required opera- 
tions by automatic action, viz.: The delivery of the full tub 
from the cage into the tippler, the revolving of the tippler to dis- 
charge the contents of the tub and to bring the empty tub back 
into position to run out, by the action of the following full tub 
entering the tippler and return to the shaft and so on con- 
tinuously, thus dispensing withanattendant. The full tubs from 
the shaft will preferably, when practicable, run down an incline to 
the tippler and the empty tubs will return along a siding to the 
shaft by the assistance of a creeper chain or equivalent device 
which may give them sufficient elevation to run down the incline. 
The full tub, on entering the tippler, actuates lever mechanism so 

















7 


as to relieve those portions which are attached to and revolve with 


tion), and allows them to engage. The tippler, now commencing 


ready to leave the tippler, which has now ceased to revolve, by 
its rims being put out of gear with the driving sheaves by the cam- 
like detent (by counterweights or springs), replacing the pawl. 


empty tub again puts the tippler into revolving action and so the 
operations so on continuously. (Accepted December 22, 1897.) 


24,698. M. Deville, Paris. Centr: al Apparatus 
for Sorting or Separating Ores. [3 Figs.] October 25, 
1897.—This apparatus consists of a disc A fixed on the upper 
end of a vertical shaft B supported by a neck bearing in a fram- 
ing C, and a pedestal bearing at its lower end. The shaft B 
receives a rapid rotary motion from a horizontal shaft E with 
driving pulley and carrying a friction disc in contact with which 
is a friction pulley mounted on shaft B with a key-way and 
feather. The friction pulley consists of a sleeve H, sliding longi- 
tudinally on but made to revolve with the shaft, on which sleeve 
are fitted a number of dises of leather or other suitable material 
ger firmly together by means of a screw nut screwed on to H. 

he sleeve H has a neck with which is engaged a forked arm O, 
the boss of which is screwed on to a vertical screw spindle N, so 
that by rotating the spindle N es means of a spanner fitted on 
the square end the arm O and pulley H can be raised and lowered 
so as to be moved nearer to or farther from the centre of the disc 
G, which is pressed against it by spring pressure, as shown. The 
disc A has grooves formed on it, which are inclined preferably at 
an angle of 45 deg. to the radius, but this angle may be varied. 
The tops of these grooves are inclosed bya cover fixed to the disc 
A intermediately between the grooves. The central part of the 
cover is formed into a hopper b. Thecrushed ores to be sorted or 


separated are conveyed into the hopper 6 and falling on to the | are provided with two sets of pistons, C, D, E, 


of the grooves, where the separate particles are actedupon by 
centrifugal force so as to be thrown toa greater or less distance 
on issuing from the periphery of the disc, the particles having the 
smallest density being deposited in the innermost annular hopper 











d, while those of the next higher density fall into the next 
hopper, and so on; from the hoppers the materials are led off 
one shoots to wherever required. (Accepted December 15, 
189 


SHIPS AND NAUTICAL APPLIANCES. 


1022. A, W. Davidson, Rothesay, Bute, A. Duthie, 
Bearsden, Dumbarton, and R. B. Stewart, Glasgow. 
Screw Propellers. (2 Figs.) January 14, 1897.—The blades 
are built or cast upon a central boss, and in outline may be of any 
convenient shape and number. In thickness from the to the 
outer edge of the blades they are wedges, and from the leading 
edge to the trailing edge across the thrusting face they are also 
wedges, and those wedges across the thrusting face and from boss 
to the outer edge may be either formed of straight lines or may 
be cycloidal, as may be most suitable for strength and effect. The 
leading edge of the back of each blade is in one plane, and this 
sm commences from the leading edge of the thrusting face of 

lade at an acute angle, and continues in that plane across the 
back of each blade for such distance as shall allow the blade to 








have sufficient strength when the plane takes the direction of a 
retreating plane until it meets the trailing thrusting edge. A is 
the shaft and B the boss, C is the leading edge. From the lead- 
ing edge a plane is formed extending across the back of the blade 


so far as is necessary for strength. The back is then brought 


round so as to meet the trailing edge D. One edge of the plane 


is indicated by the dotted line E which is carried from root to 
tip. By forming the back of the blade with this plane the pro- 
leve peller cuts the water in such a manner as to cause as little thrust 

Ver | on the back of the blade in the contrary direction as ible. In 
the ordinary a —— - _4 een e — lade — to 
A sae force its way round the curve of the back, an us a consider- 
(which run constantly in one direc- able back poner in the contrary direction is caused. 
— an increased thrust with the improved propeller, the 
» 


In order to 


lades may be formed so that when attached to the boss they will 


be more or less eccentric as shown. (Accepted December 22, 1897.) 
On leaving the tippler, by the action of the following full tub, the | STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


17,577. A. S. Wylie, Glasgow. Engine Governor. 
[2 Figs.) July 27, 1897.—The two cylinders A and B respectively 
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a. The mounting of this lever J is so arranged that when it is 





conical projection ¢ of the disc A ; it is guided into the openings ! air-tight chamber. The lower set D and F are attached to the 
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viston-rods G, G, and are pivotally mounted on a rocking bar or 
ever H, which receives its motion from the valve spindle or other 
movable part of the engine not shown. The rocking bar H is 
pivoted to the arm H!, which depends from the framework of the 
chamber. In Fig. 1, which illustrates the mid-stroke position, 
whilst the piston D is making the up-stroke the piston F is making 
the down-stroke, which corresponds to the up and down-stroke of 
the engine it is intended to govern. The down-stroke alternately 
of either the pistons D and F will open the ports of the upper 
pistons C, E by drawing down the valves K and L from their seats, 
which operation allows the liquid to escape into the cylinders 
aforesaid. The lower pistons are similarly provided with ports and 
valves, as illustrated, so that the liquid also flows in through the 
ports or passages at the bottom of the cylinder. The liquid with 
the return stroke is forced out from the cylinders by a port M, 
formed in the side, or other part of each cylinder. The port M is 
provided with a valve N, capable of being screwed up or down, 
and which regulates the quantity of liquid to be discharged from 
the cylinder in order to determine the speed of the engine. (Ac- 
cepted December 15, 1897.) 

2931, R. G. Brooke, Macclesfield, Chester. Appa- 
ratus for Purifying Fluids. [6 Figs.) February 3, 1897. 
—An apparatus, according to this invention, of the type of that 
shown in Fig. 1, and suitable for purifying steam by causing the 
deposit therefrom of water and other matters suspended therein, 
comprises a casing 1 having an inlet 2 and an outlet 3 for steam, 
a discharge pipe or outlet 4 for water or other matter separated 
from the steam, and one or more slotted or perforated cylinders 5 
arranged within the casing 1 between the said inlet and outlet, 
and so as to form one or more annular steam-spaces 6. In this 
arrangement two cylinders 5 are shown, each having a single slot 
7. The steam inlet 2, the slots 7 in the cylinders, and the steam 
outlet 3 are so arranged relatively to one another and to the dis- 
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charge pipe or outlet 4 for water that the steam will be caused to 
pass, as indicated by the arrows, around and through the walls 
of the cylinders 5, and will have its direction of flow changed on 
passing through the wall of each cylinder. In this manner water 
or other matter thereby separated therefrom can pose ll pone to 
the discharge pipe or outlet 4. The apparatus is adapted to be 
secured between two lengths of steam pipe, being provided for 
this purpose with flanges, and the casing is composed of two or 
more parts, of which one is to be fixed to the lengths of steam 
pipe, and the others, which hang down or project from the 
former, are removably secured thereto. In the apparatus shown 
the casing is composed of two parts and secured together by means 
of flanges and bolts. (Accepted December 22, 1897.) 


TEXTILE MACHINERY. 


3601. M. B. Moreton, Derby. Knitting Machines 
for Surgical Elastic Work. [4 Figs.| February 10, 1897. 

a is the supporting bar carrying the guides for one row of 
needles. are the sections into which the needle guides are di- 
vided. care the needles—they are capable of being moved longi- 
tudinally to and fro in the needle guides by cams carried by acam- 
box which is reciprocated to and fro in the ordinary manner. The 
cumnsact upon the nebs c! on the heel ends of the needle stem. The 
part a hasa nose a! standing up from it to which the sections of 
the needle guide fit ; this nose is rounded on the top, so that the sec- 
tions ) can turn upon it through a small angle. e are slides by 
which the tail ends of the sections } can be held up in either one 
or other of two positions. When all the slides are pushed in- 
wards, the tail ends of the slides are held up into such a position 
that the projections cl on the heel ends of the needle stems will 
be acted on by the cams of the to-and-fro reciprocated cam-box 
and work will be produced on all the needles. When any one or 
other of the slides is drawn downwards, the tail end of the section 





b which rests upon it will be lowered so that the nebs cl of the 
needles carried by that section will be lowered below the path of 
the cams carried by the cam-box, and the needles carried by that 
section will consequently be put out of action. When the slides 
are thus drawn down, they lock the sections and restrain them 
from again rising into acting position. d is a dovetail sliding 
plate which holds the front ends of the sections down on to the 
projections a1. fare short dovetail slides, one for each section, 
serving to keep the needles in place in the sections when these 
are removed from the machine. are stops to prevent the needles 
from sliding down out of the slide grooves formed in the sections ; 
the stops are held in place by short dovetail slides h. By making 
the needle guides in sections and by mounting these sections in 


the manner described, great facility is given for arranging the | 
machine to work with a greater or lesser number of needles for 


making fabrics of different widths or for forming pockets in the 


fabric for knee caps or for the breasts of ladies’ vests. (Accepted 
December 15, 1897.) 
3619. J. Barbour, Belfast. Wet Spinning Frames. 


(2 Figs.) February 11, 1897.—In wet spinning frames, stands are 
used for guiding and controlling the position of the saddles, and 
pressing rollers and supports or brackets which form the fulcrum 
are used for the levers which apply the necessary pressure to the 


| pressing rollers. Hitherto these stands and supports or brackets 
which form the fulcrum have been separate and distinct parts, so 
| that adjustment of one part necessitated a corresponding adjust- 
| ment of the other. To obviate this the stand is formed in one 
| piece with the support which forms the fulcrum, so that stand 
| and fulcrum will of necessity always retain the same relative 
| position to one another. At 1 is the beam which carries the 
stand 2, this stand carrying the saddle 3 which controls the posi- 
tion of the pressing rollers 4 and 5. These rollers are pressed 
against the retaining and drawing rollers 6 and 7 by means of the 
lever 8, spring wire 9 which is provided with an adjusting nut 11 











and humbug 12. The lever 8 is weighted with an adjustable weight 
(not shown) and is fulerumed on the pin 10. The arm carrying 
the fulcrum 10 is cast in one piece with the stand 2. Any adjust- 
ment of stand 2 will also cause a corresponding adjustment of 
fulcrum 10, and the stand and fulcrum will always maintain the 
same predetermined relative position to each other. By these 
means the adjustment of the rollers is facilitated and the parts 
reduced, and the construction of the frame simplified. (Accepted 
December 15, 1897.) 


16,048. J. Stevens, Derby.. Sp Mules. [3 Figs.) 
July 6, 1897.—These improvements have for their object to pro- 
vide improved attachments for mule-spinning machinery. In 
carrying this invention into practice there are provided suitably 
shaped and sectioned bracket attachments d made of brass or 
other convenient material, one of which is secured by means of 
screws or in other efficient fashion to the bearing portions of each 
of the bracket arms a!, supporting the fluted roller a. These 
bracket attachments d have vertically extended longitudinal 
grooves or cuts of convenient depth and width provided in their 
upper surfaces, intended to receive the correspondingly-flattened 
shoulder-ends of a steel bar ¢, of any suitable semicircular cross- 
section. The steel bar e extends parallel to the fluted roller a 
from bearing to bearing, with its flat surface turned towards the 
fluted roller in such manner as to cause the upper edge of the flat 
surface to lie close to, without, however, touching, the fluted 
roller a@ revolving with the under cleaner c and the drawing roller 











bof the machine. By the rotation of the latter a volume of air is 
driven into and through the narrow interstices between the fluted 
roller and the said steel bar, carrying along small shreds and par- 
ticles which have been separated from the material by the action 
of the under cleaner (which would otherwise fall to the ground as 
waste) towards the thread passing over the fluted roller on its way 
to the spindle, tending to incorporate the small shreds and 
particles with the thread. Sometimes it is expedient to provide 
the flat surface of the stee! bar e with a suitably determined re- 
cess extending along the whole length of the bar e, and in width 
about three-quarters of the width of the bar from its lowermost 
edge in an upward direction. The recess el serves to receive and 
hold a narrow strip or band of cloth or other ‘suitable material 
corresponding to the dimensions of the recess. Small particles 
will adhere to said cloth strip, and can easily be brushed off when 
the apparatus is being cleaned. (Accepted December 15, 1897.) 


MISCELLANEOUS. 


2954. S. T. Mowbray, Cuckfield, Sussex. Rota 
Multiple Colour-Printing Machine. [1 Fig.) ioe 
4, 1897.—The principal parts of the machine are: The forme or 
type cylinder B, blanket cylinder A, taking-off cylinder C, ink- 
duct arrangement, and side frames D. The chief point of the 
machine is the printing in one, two, or more colours with only 
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one blanket cylinder and one type or forme cylinder, these being 
| of different diameters. The machine shown is for printing in one, 
two, three, or four colours, and has one forme and one blanket 
cylinder bearing a ratio in diameter to one another of 4 : 5 respec- 
tively. The process of printing is as follows : The paper, being 
fed in by hand from the reel, is cut off to the required size of 
| sheets in the usual manner. The sheets are then taken auto- 





matically on to the blanket cylinder A, and at the first revolution 
of this cylinder each different sheet receives an impression in a 
different colour. At the second revolution of this cylinder A 
each sheet receives an impression in another or second colour. 
This operation is continued until each sheet has received im- 
pressions in the required number of colours, when the sheets are 
taken automatically off the blanket cylinder A by the taking-off 
cylinder C, and thence to the flyers. While the printed sheets are 
being taken off the blanket cylinder A by the taking-off cylinder 
C, fresh sheets are being fed on blanket cylinder A, and the pro. 
cess is repeated. Each forme on the forme or type cylinder B 
receives its ink from its respective duct, the different ducts being 
ont with different-coloured ink. (Accepted December 22, 
i. 

19,768. D. Roche, Ealing, Middlesex. Raising an 
Lowering Fire Escapes. (4 Fis.) August 27, 10a 
are two limbs or uprights forming a structure, which are pivoted 
at 6 toa platform g. c are stop-pieces provided with locking 
catches for securing the frame in its vertical position when re- 
quired. dare the movable bearings having the rollers d! upon 
which the limbs a rest, this movable bearing being supported upon 
the axle e which carries the wheels f. The platform g carries the 
winch h and pulley ¢. A cord is attached to the movable bearing 
and to the platform g through the medium of pulley blocks, and 
is wound upon the winch h for the purpose of raising or lowering 
the structure. / is a travelling bar or carrier which can be raised 
or lowered upon the structure by means of a rope through the 
medium ofa pulley operated by means of a crank. A rope is 
attached to the cage n and passes through a pulley for the pur- 














pose of enabling the cage to be raised or lowered. This rope also 
passes through a pulley on the travelling bar or carrier /, and 
thus the cage may, if desired, be caused to move in a direction 
parallel to that of the structure a. p are movable surfaces which 
may be caused to project from the sides of the platform g for the 
purpose of receiving the wheels when the structure is being raised 
or lowered. After the structure has been raised to its vertical 
position by further operating the winch, the platform may be 
raised from the ground and thus enable the whole to be readily 
turned upon the bearing wheels. When it is required to move or 
transport the structure the movable surfaces are withdrawn from 
under the wheels, and the whole may then be moved upon the 
wheels. The structure may be jointed in one or more places, as 
indicated by the dotted lines, so as to enable the same to be folded 
when required for transport. Accepted December 15, 1897.) 


1732. R. Roberts, Holyhead, Anglesey. Automatic 
Air-Escape Valve. [5 Figs.) January od 1897.—C is a 
cylinder having the inlet — A and outlet aperture J. A 
spindle passing through the valve carries the float D. A brass 
disc carries the surface G of suitable material such as leather or 
india-rubber secured in position by means of a washer and a nut. 
A spring bears upon a disc or washer carried upon the spindle, 
and also upon a nut or washer which screws in the crosshead K 
so that the tension of the spring may be regulated, a cotter being 

assed through the spindle. The aperture in the plate I is closed 

y the disc G owing to the buoyancy of the float D so long as 
there is sufficient water or fluid in the cylinder C. This cylinder 
is — in such a position that air or gas which would otherwise 
collect in the pump will rise or enter the cylinder C, and owing 
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to the displacement of the water or fluid from the cylinder C the 
float D will fall and thus allow the air or gas to escape through 
the outlet J when the water or fluid will again enter the cylinder 
C and cause the float D to rise, thus closing the aperture. In the 
case of a ship in a heavy sea the inlet to a pumping engine may 
be uncovered by the water, and air will chen enter the pump 
| which interferes with the working of the pump. By placing & 
| Valve constructed according to this invention upon the pump 10 
such a position as to allow of the escape of air, this objection is 

obviated, as the valve will permit of the escape of air as re- 
| quired, thus maintaining the pumps full of water. (Accepted 
ecember 15, 1897.) 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
| United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 

consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
| street, Strand. 
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R , insulation resistance is very well shown in the | insulation resistance or to the disruptive strength. 
ELECTRIC GENERATORS accompanying curve (Fig. 37) taken from an in-| Messrs. Sever, Monell, and Perry, in the tests 
vestigation by Messrs. Sever, Monell, and Perry.* | already alluded to, measured the former, but for 
It shows for the case of a sample of plain cotton | practical purposes the latter is often preferable. 


By H. F. Parsnart, M. Inst. C.E., 
AnD H. M. Hosart, 8.B. 


(Continued from page 133.) duck, the improvement in insulation due to the| Various methods of testing insulating materials 
ErFEct OF TEMPERATURE UPON INSULATION expulsion of moisture on increasing the tempera- have been devised from time to time, but after 
RESISTANCE, ture, and also the subsequent deterioration of the | many experiments on different lines the following 





Tue resistance of insulating materials decreases | insulation at higher temperatures. 
































has been evolved and has been found very suitable 
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very rapidly as the temperature increases, except in} )psorrprion oF INSULATION Testina Mrrnops 
So far as the high temperature acts to expel | FOR FAcToriks. 


moisture. Governed by these considerations, it The subject of testing insulating materials can be 


appears that the apparatus should, so far as relates : : 
to its insulation, = run at a sufficiently high tem- | seponched ws two 7 having regard either ad the 


perature to thoroughly free its insulation from | * “ Effect of Temperature on Insulating Materials,” 
moisture. The great extent of these changes in! Am. Institute of Elec. Engrs., May 20th, 1896. 
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‘for investigation in factory work. The apparatus 
‘required consists of : 

1. A special step-up transformer for obtaining 
the high potential from the ordinary alternating 
current low potential circuits. The design of this 
transformer is illustrated in Figs. 38 and 39, which 
,are fully dimensioned, 
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2. A water rheostat for regulating the current in | 
the primary of the transformer, This consists of a | 
glass jar, containing two copper plates immersed in | 
water, the position of the upper one being adjust- | 
able. 

3. A Kelvin electrostatic voltmeter, of the vertical 
pattern, for measuring the effective voltage on the 
secondary of the transformer. 

4. A testing board for holding the sample to be 
tested. This, as shown in Figs. 40 to 43, consists of 
two brass discs } in. thick and 14 in. in diameter, 
the inside edges of which are rounded off to prevent 
an excess of intensity at these points. These are 
pressed together against the sample by two brass 
strips, which also serve to apply the voltage to the 
discs. The pressure between the discs is just 
enough to hold the sample firmly. 

5. An oven for keeping the sample at required 
temperature. It consists (as shown in Fig. 44) of a 
wooden box containing a tin case. There should be 
an inch clearance between the two, which should be 
tightly filled with asbestos packing all round, 
except at the front where the doors are. The tin 
case is divided horizontally by a shelf, which sup- 


ports the testing board, while beneath is an 
incandescent lamp for heating the oven. Holes 


are drilled at the back to admit the high potential 
leads and lamp leads, and there is a hole in the top 
to admit a thermometer. 

Adjustment of the temperature is made by having 
a resistance in series with the lamp, the amount of 
which can be adjusted till enough heat is generated 
to keep the temperature at the required value. 


DescrivTION OF Step-up TRANSFORMER. 

‘vre.—The core is of the single magnetic circuit 
type, and is built up of iron punchings 1} in. by 
7}in., and 1} in. by 4} in., for sides and ends re- 
spectively, and .014 in. thick. Every other plate is 
japanned, and the total depth of punchings is 
3} in., giving, with an allowance of 10 per cent. for 
lost space, a net depth of iron of 2.92 in., and a net 
sectional area of 3.65 square inches. With an im- 
pressed E.M.F. of form factor = 1.25, the density 
is 36.4 kilolines per square inch. 

The primary and secondary coils are wound on 
opposite sides of the core on the longer legs. 

Primary Coils.—The primary consists of two coils 
form-wound, and these were slipped into place 
side by side. The conductor is No. 138. W.G. bare 
= .092 in. in diameter. Over the double cotton 
covering it measures .103 in., the cross-section of 
copper being .0066 square inch. Each coil consists 
of 75 turns in three layers, giving a total of 150 
primary turns. 

Secondary Coils. —The secondary is wound in six 
sections on a wooden reel, with flanges to separate 
the sections, as shown in Fig. 38 and 39. The con- 
ductor is No. 33.8.W.G. bare, .010 in. in diameter. 
Over the double silk covering it measures .014 in., 
the cross-section of copper being .000079 in. Each 
coil consists of 1,600 turns, giving a total of 9,600 
secondary turns. 

Insulation.—The primary coils are wrapped with 
a layer of rolled tape (white webbing) L in. by 
.018 in., half lapped and shellaced before being put 
on the core ; they are slipped over a layer of ‘‘mica- 
canvas ” on the leg. The secondary coils are wound 
direct on the wooden reel, which is shellaced ; they 
are covered outside with two or three layers of 
black tape (1 in. by .009 in.) shellaced. 

Advantage of this Type for Insulation Tests.—By 
having the primary and secondary on different legs 
the advantage is gained that, even on short. circuit, 
no great flow of current occurs because of the 
magnetic leakage. 

Connection Boards.—The transformer is mounted 
on a teak board, on which are also placed the 
secondary connection posts as shown in Fig, 45. 
The primary leads are brought to another teak 
board, which is for convenience mounted on the 
top of the transformer. This board is fitted with 
fuses. 





A number of samples may be tested simul- 
taneously by connecting the testing boards in 
parallel, as shown in the diagram of connections 
given in Fig. 45. A is a single-pole mercury switch 
in the main secondary circuit, and B, B, B are 
single-pole mercury switches in the five branches. 

The method of test is as follows: A number of 
samples 4 in. square are cut from the material to be | 
tested and are well shuffled together. Five samples | 
are taken at random, placed between the clips of | 
the testing boards within the ovens, and brought | 
to the temperature at which the test is to be made. | 


/another set in which it was kept constant for 30 


INSULATION TEsTS ; Mica-CANVAs. 


Temperature 


2 : Duration 5 Seconds. 
Effective 





Duration 10 Minutes. 


25 deg. Cent. 


Duration 30 Minutes. 














Voltage a wr a ae i 
Impressed. Number of Samples Unpierced. Number of Samples Unpierced. Number of Samples Unpierced. 
| percent. | per cent. per cent. 
2000 5 5 5 5 100 5 | 5 5 5 100 5 5 5 5 100 
3000 5 s | 5 5 100 5 | 5 5 5 100 5 5 5 5 100 
4000 5 5 | 4 5 95 5 5 5 5 100 5 3 3 3 70 
4500 5 OB | 4| 5 95 4] 2] 5/| 5& 80 | 212) 2 60 
5000 4 5 4 5 ”) oS ee ie 3 40 4 1 1 1 35 
5500 4 ei Ss 5 80 0 |] Oo 3 2 25 2 0] Oo 0 10 
6000 3 2| 2 3 | 50 0 0 2 1 15 2 0} 0 0 10 
6500 3 1 | 2 1 | 35 0 0 2 0 10 1 0; Oo 0 5 
7000 1 OT <2 0 | 10 0 0 1 0 5 1 el 2 0 5 
7500 0 o |] 1 0 | 5 0 | 0 0 0 0 1 0 | 0 0 5 
8000 0 0 1 0 5 0 0 0 0 0 1 0 0 0 5 
Temperature 60 deg. Cent. 

2000 5 5 5 5 100 5 5 5 5 | 109 5 5 5 5 |) 100 
3000 5 5 5 5 100 5 5 5 5 | 100 5 5 5 5 | 100 
4000 5 3 5 4 85 4 2 2 5 | 65 1 4 2 4 | 55 
4500 4 3 5 3 80 1 2 2 3 40 1 3 2 4 50 
5000 3 : 5 2 60 1 1 2 2 30 0 3 1 4 / 40 
5500 1 2 5 1 45 0 0 1 0 5 0 3 0 2| 2 
6000 0 0 5 1 30 0 0 0 0 0 0 | 0 a | Ww 
6500 0 0 0 0 0 0 0 0 0 0 0 0 0 i 
7000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7500 

S000 

Temperature 100 deg. Cent. 

2000 5 5 5 1 5 100 5 5 5 5 100 ) 5 5 5 5; 100 
3000 5 5 5 5 100 5 5 5 5 100 ; 4 5 5 5 | 100 
4000 4 5 5 4 90 4 4 5 5 90 2 5 0 4 | 60 
4500 4 5 4 4 85 3 3 3 3 60 1 3 0 2 | 35 
5000 2 5 3 4 70 2 2 3 2 45 | 1 0 0 0 5 
5500 1 5 2 3 55 1 1 2 2 30 0 0 oT @ 0 
6000 1 3 1 2 35 1 1 1 0 15 | | 

6500 01 2 0 1 10 1 0 0 0 5 

7000 0 0 0 0 0 0 0 0 0 0 | | | 

7500 | | | 


They should be left at this temperature for half an 
hour before test. 

The apparatus may of course be modified to suit 
special requirements, but, as described, it has been 
used and found suitable for investigations on the 
disruptive voltage of various materials. 

As an example of such an investigation, we give 
one in the above Table that was made to determine 
the effect of different durations of strain and dif- 
ferent temperatures on the disruptive strength of 
a composite insulation known as mica-canvas. 

Two hundred samples, measuring 4 in. by 4 in., 
were cut and well shuffled together, in order to 
eliminate variations of different sheets. Before 
test all samples were baked for at least 24 hours 
at 60 deg. Cent. 


Meruop or Test. 
Five samples were placed between the clips of 
the testing boards, and the voltage on the secondary 





adjusted by the water rheostat to 2000 volts, as indi- 
cated by a static voltmeter. Switch A was open 
and switches B, B, B closed (Fig. 45). Switch A 
was now closed for 5 secs., and if no sample broke | 
down the voltage was raised to 3000 and switch A 
again closed for 5 secs. This application of the 
voltage is practically only momentary, as the capa- 
city current of the samples brings down the volt- 
age slightly because of magnetic leakage in the 
transformer, five seconds not being a long enough 
interval to admit of readjusting the pressure to the 
desired value. 

When any sample broke down, as indicated by 
the voltmeter needle dropping back to zero, it was 
disconnected from the circuit by its switch, B, it 
being easy to determine which sample had broken 
down by lifting switches B, B, B, one by one, til 
one of them drew out an are. ~é 

The remaining samples were then subjected to 
the next higher voltage, and so on until all five 
samples had broken down. 

A series of four tests, as above, were taken, 
making a total of 20 samples tested under the same 
conditions. 

A set of 20 samples was tested with the im- 
pressed voltage kept constant for 10 minutes, and 


minutes. 

A complete series of tests was made under the 
above three conditions—at three different tempera- 
tures—25 deg. Cent., 60 deg. Cent., and 100 deg. 
Cent. The samples were left in ovens for at least 
half an hour at approximately the right tempera- 
ture, before being tested. The temperature during 
test did not vary more than 10 per cent. 

The results of these tests are given in the Table 








above, and they are plotted as curves in Figs. 46 to} 


51, the effective (R.M.S.) voltage impressed as 
abscissxe, and the percentage of samples not broken 
down at that voltage as ordinates. In Figs. 46, 47, 
and 48 curves are plotted for same temperature and 
different durations, while in Figs. 49, 50, and 51 
they are plotted for different temperatures for the 
same duration. 

As the form of the E.M.F. wave would affect the 
results and as it was impracticable to keep account 
of the same, the current being supplied by Thom- 
son-Houston and Brush alternators sometimes run- 
ning in parallel and at various loads, the effects 
were eliminated as much as possible by making 
tests on different sets of samples on different days. 

It is evident from the results obtained that 3000 
R.M.S. volts is the limit of safe-working voltage of 
this material under all conditions tried. 

It would also appear from curves in Figs. 46, 47, 
and 48, that with the momentary application of the 
voltage, the material does not have time to get so 
strained as for a longer duration of the applied 
voltage, and that between the 10-minute and 30- 
minute durations the difference is not so marked. 

From curves in Figs. 49, 50, and 51, it seems that 
in the case of this material the temperature does not 
have much effect on the disruptive voltage, although 
at 60 deg. and. 100 deg. the shellac becomes soft- 
ened, and the sample may be bent back on itself 
without cracking. 

From tests, such as the set just described, very 
definite conclusions may be drawn. For instance, 
if it were desired to use the material in question as 
the chief constituent of the main insulation of a 
2000 volt transformer, which should withstand an 
8000 volt breakdown test, between primary and 
secondary for one half-hour, three layers of this 
composite insulation would be sufficient and would 
probably be inserted ; though the chances would be 
in favour of its withstanding a 10,000 or 12,000 
volt test if due attention is given to guarding 
against surface leakage, bending and cracking and 
bruising of insulation, and other such matters. 

In designing electrical machinery, similar tests of 
all insulating material to be used should be at 
hand, together with details of their mechanical, 
thermal, and other properties, and reasonable 
factors of safety should be taken. 


(To be continued.) 





THE MAXIM GUN.—No. I. 


Tur OricIn or THE Maxim Gun. 
As we purpose giving a somewhat full —— 
of the Maxim gun as it now exists, it will be bot ; 
interesting and convenient if we describe some 0 
the steps by which this most remarkable weapon 
has been brought to its presen: state of develop- 
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ment. There has been a good deal of argument as 
to whom should belong the credit of having first 
suggested an automatic gun. Into that question 
we do not propose to enter; for, like most con- 
troversies of a similar nature, it is altogether profit- 
less. A good many personal motives of a not 
altogether creditable sort appear to have been in- 
volved in the dispute ; but whatever may have 
been the vague suggestions of previous speculations 
on the possibility of an automatic-firing gun, we 
believe there can be no doubt but that to Mr. 
Maxim belongs the credit of having produced the 
first practical automatic gun. 

The engravings on pages 166 and 167 show 
some of the early forms of Maxim gun, and well 
illustrate the familiar process of invention and 
rejection which new mechanical devices nearly 
always go through. We have already given in 
these columns an account of the steps which led 
Mr. Maxim to turn his attention to the production 
of an automatic gun.* How the kick of an ordi- 
nary rifle first impressed him with the idea of 
wasted power; an idea that was further worked 
out when he found himself, a year or two later, in 
Paris, with not enough occupation to fill up his 
time; and how the first successful automatic gun was 
produced in Hatton Garden at a still later date. 
This ground we need not go over again in dealing 
with our present illustrations. 

Mr. Maxim divides automatic guns into three 
classes. In the first the whole of the arm, or the 
barrel and mechanism, recoil at the instant of firing, 
the energy of this recoil being utilised for perform- 
ing the functions of loading and firing. In guns of 
this type the moving parts, which are set in motion 
by the discharge and participate in the recoil, are 
actuated by coming in contact with some stationary 
point of resistance. The latter may be the shoulder 
of the gunner or the carriage or mounting of the 
gun. A certain number of the functions may be 
performed while the barrel is moving ; such as, for 
instance, the opening of the breech, the cocking of 
the hammer, and the extraction of the empty car- 
tridge case. A portion of the energy may be 
stored in the momentum of the moving parts or in 
coiling certain springs which again give out the 
energy and perform other functions, such as re- 
moving the cartridge from the magazine, putting it 
in the chamber, closing the breech, and pulling the 
trigger. 

In the second class the cartridge, or a portion of 
the cartridge, moves back in the chamber at the 
instant of firing. For instance, it may be supposed 
that a cartridge is allowed to move to the rearward 
a short distance while the high pressure is still in 
the barrel. The energy produced may be utilised 
for performing all the functions of loading and 
firing. This class of gun may be again divided into 
several sub-classes: in some the cartridge case 
itself would move to the rear; in others only a 
portion of the case, or a piston in the case, would 
do so, whilst again the cartridge case might be cor- 
rugated so that it could be elongated by the pressure 
of the powder gases. It has been found by experi- 
ment that British service cartridges, having 85 
grains of powder, may be made to operate a gun 
successfully if elongated by the explosion ;'; in. 

To the third class of automatic gun Mr. Maxim 
assigns what may be called piston-guns. They are 
operated by the gases escaping from the barrel. 
An example of this type is afforded by an arrange- 
ment in which a cylinder is placed parallel to the 
barrel ; there being a small passage for admitting a 
portion of the gases to escape from the barrel, these 
gases operating a piston, thus giving the required 
motive power. If the piston were small and light, 
if it were placed very near the bore of the gun, 
and if it were worked parallel to the axis of the 
barrel, it would not disturb the arm to any appre- 
ciable extent. But Mr. Maxim has found that if 
the piston be of considerable size, and is placed 
some distance from the barrel, the disturbance 
becomes very great, so much so that it is impossible 
to do accurate shooting with such a weapon. The 
gases, however, may be allowed to expand in a 
cylinder which is attached to the gun or carriage, 
and the barrel may be provided with a piston which 
could be pushed backwards, or the cylinder may be 
pushed forwards, at the instant of firing. The 
cylinder and piston being co-axial with the barrel, 
and the movement being parallel to the axis, no 
disturbance takes place. This arrangement does 
not necessitate the boring of holes in the barrel. 





* See ENGINEERING, vol. Ixii., page 776. 





Referring now to our engravings on pages 166 
and 167—which, with the information respecting 
them, have been kindly supplied to us by Mr. 
Maxim—Fig. 1 is taken from a patent of Mr. 
Maxim’s of 1883, and shows an arrangement in 
which the barrel and the mechanism are locked 
together at the instant of firing. The recoil brings 
the arm back against a stationary heel-piece resting 
onthe shoulder of the gunner. The heel-piece 
being pressed forward in relation to the gun, operates 
the mechanism which performs all the functions of 
loading and firing. This arrangement was designed 
to be applied to the Winchester gun. 

In Fig. 2 is shown a plan which Mr. Maxim 
patented in the following year, namely, 1884. The 
engraving illustrates the elements of a machine gun 
in which the barrel is locked to the breech-block by 
a hook. As the barrel and mechanism recoil the 
hook is made to let go by coming in contact with 
a stationary point of resistance, and the barrel is 
brought to a state of rest at the expense of throwing 
the bolt of the gun violently backwards. The 
breech-block carries a lever F, which, on recoil, 
strikes the stationary resistance G, which is thus 
made to drive the rod E and the breech-block 
backward. The crank is thereby turned, as shown 
by the dotted line. The lever J, which locks the 
breech-block to the barrel, is disengaged by turning 
about its axis during the recoil. A large number of 
rounds were fired from a gun on this principle at 
the Inventions Exhibition of 1885. 

Another arrangement patented by Mr. Maxim in 
1883 is illustrated in Fig. 3. Here the barrel is 
stationary, a small and short rimless cartridge being 
employed. The backward motion of the cartridge 
is opposed by the inertia of a weight, which, being 
very much greater than the projectile, moves slowly 
backwards and performs the functions of loading 
and firing. Fig. 4 shows another arrangement 
patented by Mr. Maxim in the same year, in which 
the rearward motion of the cartridge is also opposed 
by a weight which is attached to a toggle-joint in 
such a manner that the weight has to move much 
further than the cartridge. This allows a smaller 
weight to be used than would be otherwise required 
for opposing the rearward motion of a strong 
cartridge. In Fig. 5 the cartridge is made in two 
pieces, that part which carries the primer being 
actually a piston working air-tight in the cartridge 
case proper. The backward motion of this piston 
at the instant of firing develops the necessary energy 
for loading and firing the gun. A too-rapid rear- 
ward action of the piston is prevented by a weight 
and toggle-joint. Two patents were taken out by 
Mr. Maxim for this device—one in 1883 and 
another in 1884. In Fig. 6 a corrugated cartridge 
case is shown. The elongation of the cartridge at 
the instant of firing sets a weight in motion by 
means of a toggle-joint, the necessary energy to 
perform the function of loading and firing being 
stored in the weight. 

We now come to a device of a different nature. 
In Fig. 7 is shown a piston-gun operated by the 
gases escaping from the barrel. The pressure of 
the gases pushes the lever backwards, raises the 
bolt, and disengages it from the framework of the 
gun, and then throws it violently backwards. It 
may be added that this is a gun of a type that was 
patented by Mr. Maxim in 1883 and 1884. The 
engraving shows a modification of a French patent. 
This modification is also shown in other Continental 
patents taken out by Mr. Maxim in 1884. In 
Fig. 8 is shown a different means of carrying out 
the same general principle. In this gun, the gases, 
in escaping from the muzzle, expand in a cylinder 
over the muzzle as shown. There is a hole in the 
cylinder considerably larger than the bullet, so as 
not to interfere with the firing. The expansion of 
the gases throws the cylinder forward, and by means 
of the bell-crank lever and cam performs the 
necessary functions of loading the gun. This 
arrangement was patented by Mr. Maxim in 1884, 
and it is interesting to notice that in the English 
patent the system was described as being suitable 
for application to the Colt magazine rifle. Fig. 9 
shows still another modification of the same prin- 
ciple patented during the same year. The gases 
escaping from the barrel near the muzzle enter 
a cylinder and actuate a piston, the piston - rod 
being connected by levers to the mechanism of 
the gun. This is also referred to as being applic- 
able to the Colt magazine rifle. In Fig. 10 there 
is placed over the muzzle a sleeve which is driven 
forward by the gases at the instant of firing, the 
barrel remainirg stationary. In Fig. 11 the 


gases escaping from the barrel impinge upon 
two curved levers, which, moving in opposite 
directions, prevent the gun being deflected. In 
Fig. 12 there is attached to the barrel, as shown, 
a lever upon which the gases impinge and thus 
supply the motive power for working the mechanism. 
Fig. 13 shows a cylinder arrangement. The gases, 
when escaping, drive the air out of a tube imme- 
diately in front of the barrel, thus producing a 
partial vacuum. The pressure ot the external air 
in rushing into the vacuum operates a piston which 
in turn gives motion to the mechanism. _All these 
latter devices were patented by Mr. Maxim in 
1884. 

An arrangement containing new features was 
patented in 1890, and is shown in Fig. 14. In this 
a nose-piece having a contracted outlet is placed 
over the muzzle of the gun. This nose-piece, being 
attached to the stationary and non-recoiling part of 
the gun, the barrel itself becomes the piston, 
and is forced backwards by the pressure of the 
gases between the end of the barrel and the nose- 
piece. This apparatus has been extensively em- 
ployed for operating Maxim guns with blank 
cartridges. The movement of the barrel rearward 
brings a cam against a stationary point of resist- 
ance, and rotates the crank of the gun. <A modifi- 
cation of this arrangement is shown in Fig. 15, 
which illustrates a device used for firing steel 
projectiles. As these are too light to produce the 
necessary recoil, a nose-piece is provided, a small 
piston being attached to the muzzle of the gun. As 
the discharge takes place the gases, striking the 
inside curved surface of the cap, are deflected to 
the rearward, at the same time causing a high 
pressure, which forces the barrel backwards, and 
performs the necessary functions of loading and 
firing. The nose-piece is firmly attached to the 
non-recoiling portion of the gun. Fig. 16 illus- 
trates the subject of another patent, taken out in 
1890. In this case the barrel is stationary, the 
cylinder being attached to the muzzle. The piston 
has a sliding-rod provided with a piston having a 
sharp edge, this edge being employed for scraping 
away incrustations in the cylinder. This device 
worked successfully with black powder, and was 
used on the first successful gas-operated gun, with 
a non-recoiling barrel. A modification of the same 
principle was experimented with at the Maxim 
Nordenfelt Works, and was incorporated in the 
same patent. This is shown in Fig. 17. The 
mechanism is operated by the pressure set up by 
the escaping gases, between the end of the barrel 
proper and what might be considered a false or 
moving barrel, the latter not being rifled. The 
pressure of the gases throws the front end of the 
barrel forward, performing the necessary functions 
of loading and firing. 

We now come to a gun in which water is em- 
ployed. This is illustrated in Fig. 18, which is 
from Maxim’s patent of 1884. The gases escaping 
from the barrel produce a high pressure on water 
in a small cylinder, thus forcing a piston back- 
wards. A larger piston working in a larger cylinder 
attached to the same rod sucks a certain quantity 
of water in at each discharge, and, on the return 
of the mechanism, forces a quantity of water equal 
to the difference in volume of the two pistons into 
the barrel. This arrangement was intended to be 
used with black powder, it being believed that the 
water would prevent fouling, and also, to some 
extent, lubricate the barrel. An arrangement for 
which a patent was taken out in 1887, is shown in 
Fig. 19. In this case the gun recoils with the 
breech closed. It was found that with large 
cartridges, such as 3-pounders and 6-pounders, the 
breech should not be opened while the gun was 
recoiling, because a considerable quantity of gas 
would then escape. The breech, therefore, as 
stated, remains closed during the recoil ; but, when 
the gas has all escaped, the gun, in returning to the 
firing position, strikes a pawl attached to the non- 
recoiling portion of the gun. The pawl, acting 
upon a suitable cam, rotates the action-shaft, opens 
the breech, throws out the cartridge case, and 
compresses the spring. When the cartridge is in 
the barrel it releases the action, which again closes. 
The rearward motion of the barrel is opposed by 
an hydraulic buffer. 

Another patent taken out the year previously 
covers the arrangement shown in Fig. 20. This 
was intended for very large guns, the opening of the 
breech being performed by an hydraulic cylinder. 





During the recoil of the barrel the water displaced 
by the piston-rod of the hydraulic buffer enters a 
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THE MAXIM GUN. 


(For Description, see Page 164.) 
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of the gun, forces a crosshead backwards, first 
unlocking the breech, and then allowing the gun 
to return again into the firing position. 


similar cylinder placed at the top of the gun. When 
the gun returns into the firing position a valve 
attached to the piston prevents the water from 
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gun returns into the firing position, the piston, by 
uncovering the port through which the water has 
passed into the small cylinder, allows the water to | 


returning to the front side of the piston. 
water istherefore all driven outof the cylinder below, 
and, being forced into the cylinder on the top side 

















be again sucked out of the small cylinder, which 
action permits the breech-block to return into the 
firing position. Another patent was taken out in 
the same year for the device illustrated in Fig. 21. 
In this arrangement the gun and the breech-block 
recoil together, the breech-block being retained in 
its extreme rearward position, while the barrel 
returns into the firing position. The hook may 
then be disengaged, and this will allow the cartridge 
to be forced into the barrel and the gun to be fired. 
In this arrangement the gun stops firing with the 
cartridge out of the barrel instead of when it is in 
the barrel. The breech-block is held in the closed 
position by the shoulder A engaging with the abut- 
ment B, which forms a part of the shoe of the gun. 
The next illustration, Fig. 22, shows an arrange- 
ment patented in 1888. In this case a heavy 
weight participates in the recoil. The gun is 
brought to a state of rest by hydraulic buffers ; the 
energy stored in the moving weight operates upon 
the breech mechanism, opening the breech and 
extracting the empty case. This device was 
intended for use with semi-automatic guns. In 
Fig. 23 is shown one of the systems (several are 
covered by Mr. Maxim’s various patents) intro- 
duced for working a pair of barrels automatically. 
Two sets of mechanism are employed, one moving 
backwards by the energy derived from the powder 
gases as the other moves forward, thus affording a 
means of operating the mechanism. In Fig. 24 
the end of the barrel has two diameters, a series of 
slots being cut through tothe bottom of the rifling, 
as shown. The nose-piece being secured to the 
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water-jacket, the barrel is driven back by the pres- 
sure of the gas. We believe that very accurate 
shooting can be made with guns on this system. 


LITERATURE. 


Motor Cars, or Power Carriages for Common Roads. By 
A. J. Wauuis-Tayter. London: Crosby Lockwood 
and Son. 

Now that the motor car has got out of the hands of 

the company-monger or City shark, we may, perhaps, 

hope that the engineer will take advantage of the 
relaxation of the law that governed the use of 
mechanical traction on public highways. Mr. 

Wallis-Tayler’s book is a welcome addition to the 

literature on the subject, as it is the production of 

an engineer, and has not been written, as some 
books and journals have been, with a view to assist 
those astute gentlemen who promote companies in 
extracting money from the pockets of the ignorant 
and unwary. Writing in last April, the author 
expresses his opinion ‘‘ that a satisfactory power- 
propelled carriage for common roads has yet to be 
designed ;” and, indeed, the field is still open, for 
hardly a commencement has been made at tillage. 

Perhaps the soil is altogether too barren to be worth 

cultivating, so far as pleasure carriages are con- 

cerned. When one considers the delight of handling 

a fine team—the smooth motion of the carriage, the 

exuberant life, the graceful motions, and the sense 

of companionship of the noble beasts—and com- 
pares these to the rattle, stench, grit, and grease of 
the motor car, one can only imagine a mechanical 
crank of the rankest sort preferring the engine to 
the horse as a means of pleasure-travelling. This 
view of the case was very strongly impressed upon 
us during the run of motor cars to Brighton last 
year on the day the Locomotives on Highways Act 
came into force. There were then several four-in- 
hand coaches on the road, the drivers of which 
looked happy and comfortable, able to chat with 
their companions and devote some of their atten- 
tion to wayside objects, including the motor cars. 

The drivers of the latter, on the other hand, re- 

minded us of nothing so much as the portrait 

(penny plain, twopence coloured) of the late Mr. 

Macready as Macbeth, when he first sees the ghost 

of Banquo ; the fixed and glassy stare—having no 

speculation in those eyes which they did glare 
withal. 

The book refers to the three principal sources of 
energy at present in use ; steam, oil, and electricity. 
Of these, he considers, ‘‘ there is no question as to 
the superiority of the first for general purposes.” 
Furthermore, he holds that ‘‘the true legitimate 
field of mechanical locomotion on the public roads, 
which is obviously that of the conveyance of com- 
paratively heavy loads of passengers and goods, 
and probable successful competition with light rail- 
ways for opening up remote districts, oil motors 
and electricity are evidently out of the question, 
and the steam engine is undoubtedly the only prac- 
tical source of energy at present available.” <A 
chapter is devoted to ‘‘ early steam road carriages,” 
and this is appropriately followed by another on 
‘* recent steam road carriages.” The reader will be 
thankful that in connection with the former subject 
he is spared reproductions of the crude and unin- 
forming wood cuts of the rude attempts of early 
inventors, although where there is some mechanical 
feature worth showing it is illustrated by an outline 
drawing. Among the early pioneers referred to are 
Gurney, Hancock, Summers and Ogle, Church, 
Dance, Macerone, James, Hill, and a number of 
others whose names have lately become familiar. 
These worked in the early days, and their labours 
were mostly discounted by the spread of railways. 
Coming down tol :te1rtimes, we learn that ‘‘ steam 
carriages of lighter construction for passenger 
trattic were also built by Garrett, Boulton, Tangye, 
Ricketts, and others ; all of which, however, ap- 
peared to have been unsatisfactory and apparently 
inferior to those that had been designed many 
years before by Hancock and Gurney. Later and 
more successful attempts were made by Yarrow and 
Hilditch, Rhodes, Holt, Knight, Catley and 
Ayres, Todd, Randolph, Grenville, MacKenzie, 
Blackburn, and Thompson.” In regard to the 
latter, the efforts of Yarrow and Hilditch, and of 
Blackburn, are perhaps most widely known ; and 
it is curious to find that of the two great torpedo- 
boat designers Yarrow and Thornycroft, the former 
constructed a successful steam carriage at the 
beginning of his career (1862), whilst the latter 














has turned his attention to the same subject during 
the last year or two, which we all have good reason 
for hoping, however, is very far from the end of his 
brilliant engineering career. The examples of 
motor cars of recent date include those of Serpollet, 
Le Blant, De Dion and Bouton, Hartley, Thorny- 
croft, Simonds, and Sautenard, nearly all of which 
are known to our readers. 

In the chapter dealing with internal combustion 
on explosive-engine carriages, the author again 
repeats his opinion that ‘‘those who look on them 
as the ideal source of energy for motor carriages 
will find themselves greatly mistaken.” They will 
‘‘occasionally refuse to start, and that for no 
detectable or even assignable reasonable.” Half 
an hour, he says, spent in turning the flywheel 
creates undoubtedly much annoyance. There is 
also liability of the various passages to become 
choked ; the speed must be nearly constant, and 
the rate of travel is almost entirely dependent upon 
more or less complicated change-wheels and gear ; 
and the waste products are more offensive than 
those emanating from a steam generator. All the 
present explosive engines known to the author 
throw off ‘‘a foul, evil-smelling, and poisonous 
smoky vapour which would render their presence 
in any considerable numbers in the streets of a town 
an intolerable nuisance, and one, too, in every case 
constant ; for the oil motor must be kept moving 
in the streets, no matter whether the vehicle 
to which it is applied be moving or stationary.” 
During the Chicago trials of motor cars ‘‘the 
exhaust gas was so charged with unconsumed 
carbon that it was found necessary to have a special 
exhaust pipe and fume blast to convey the fumes 
from the testing-room.” The list of explosive- 
engine motor cars given by the author includes 
those of De la Vergne, Lewis, Penhard-Levassor, 
Daimler, Peugeot, Arnold, Benz, Lutzmann, Petter, 
Hill and Boll, Roger, Hertel, Haynes (Sintz), 
Mueller, the Duryea, Bollée, Pennington, Kane- 
Pennington, Roots, Roots - Venables, and the 
Britannia Company (Gibbon’s patent). Descrip- 
tions and illustrations of many of these are given, 
in many cases details being gone into at some 
length. 

The next chapter is devoted to electric motor 
carriages, and commences with the statement that 
‘‘at the present time there does not seem to be 
much chance that electricity will be able to com- 
pete with either steam or internal combustion 
engines in economy of working.” The excessive 
weight is alluded to as a serious feature, but ‘‘ the 
great drawback to the use of electric motors 
for haulage purposes lies in the difficulty of obtain- 
ing the requisite supply of electric current.” 
The author, however, alludes to the manifest advan- 
tages of electricity, and since the book was written 
the great practical experiment of running electric 
cabs in London has been inaugurated. It is to be 
hoped that this venture will prove financially suc- 
cessful. If it were only from a humanitarian point 
of view'all thoughtful persons would wish well to 
the scheme, for the life of a London cab horse is 
too generally one of prolonged torture. The me- 
chanical cab has other claims to consideration. 
There is no stench from the horses and fouling the 
streets by their droppings, a source of annoyance 
that would quite put horse traction in crowded 
cities—especially on wood pavements—out of the 
question, had it so happened that it had been pre- 
ceded by mechanical traction. It is astonishing 
what use will do in helping us to put up with hard- 
ships and annoyances, more particularly those 
which affect the sense of cleanliness. We are so 
constituted that an old-established nuisance of 
magnitude is preferred to a small one proposed to be 
substituted for it. Doubtless it is wise to ‘‘ rather 
bear those ills we have than fly to others we know 
not of ;” but when the substituted ill is known to 
be small, and the existing one is great, it is only 
indolent conservatism that opposes change. The 
room in the street saved by the absence of the 
horse is another point of public advantage in 
favour of the electric cab. This is of especial 
importance in cross streets, where the traftic on 
one line has to be stopped whilst the other line 
passes. A cab and horse is about twice as long as 





a cab without a horse, and, therefore, speeds being 
equal, it would take twice as long for a string of 
horse-drawn vehicles to pass a given point as it 
would take for vehicles of the same size if me- 
chanically propelled. The author expresses a fear 
‘‘that the disadvantages of electric traction or 
propulsion so greatly exceed the advantages de- 





rivable from its use, that, except in certain very 
exceptional cases, or where expense is of no im- 
portance, and perhaps to a very limited extent in 
some large towns and cities, this system must be 
considered impracticable.” Events, however, move 
rapidly in the present day, and it is possible that 
were the author to write this chapter again he 
would not be so sweeping in his condemnation; 
although it must be confessed that up to the 
appearance of the electric cabs in London nothing 
had been done which could be considered as a prac- 
tical success, and even the electric cabs have not 
been running long enough to establish their per- 
manent success. The remainder of this section 
of the book is devoted to brief but lucid descrip- 
tions and illustrations of electric motor carriages 
of various types. 

A chapter on miscellaneous motor cars deals 
with carbonic acid engines, spring motors, com- 
pressed air engines, and caloric engines, as sources 
of energy. In a useful appendix are given a sum- 
mary of provisions of Acts of Parliament relating 
to the subject, Local Government Board rules, 
regulations as to the carriage of petroleum, and 
rates and taxes on motor carriages. The book is 
clearly expressed throughout and is just the sort of 
work that an engineer, thinking of turning his 
attention to motor-carriage work, would do well 
to read as a preliminary to starting operations. 
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JAPANESE TRADE WITH BRITAIN. 

WE have on several occasions recently given some 
information regarding the methods which are being 
adopted by some countries—notably the United 
States of America and Germany—for the extension 
of their foreign trade. We have also from time to 
time mentioned some of the suggestions made by 
our consuls in foreign countries for the improve- 
ment of trade. As was to be expected, the Japan- 
ese are beginning to direct their attention to these 
objects, and have instructed their consuls to 
report on the conditions of trade with Japan in the 
countries in which they reside, and to indicate how 
these are likely to be improved ; and it is somewhat 
interesting to note the criticisms made by Japanese 
on the methods of conducting Japanese trade. 

Mr. Arakawa, the consul for Japan in London, 
attributes the slow progress of Japanese com- 
merce with Britain to the following causes: 1. At 
present the Japanese commercial establishments 
in London, such as the branch of the Yokohama 
Specie Bank, the branch of the Nippon Yusen 
Kaisha, the agency of the Tokio Marine Insurance 
Company, &c., do business only in certain lines— 
banking, transportation, insurance, &c. Those en- 
gaged in the business of general trade are very 
few, and they confine themselves mostly to the 
task of making purchases in London for consumers 
at home. He believes that one great defect 18 
the absence in London of branches or agencies of 
Japanese commercial manufacturing establishments, 
and he warns the Japanese merchants and manufac- 
turers that if they think that they can, by means of 
a letter or a telegram, dispose of their stocks of 
goods to merchants in London, they are greatly 
mistaken. 2. He, moreover, points out that though 
the amount of education possessed by Japanese 
may be sufficient for them so long as they are 
engaged in home trade, its insufficiency is at once 
realised when they engage in foreign trade. They 
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are found deficient in knowledge of foreign lan- 
guages, and more especially in their power of cor- 
responding in those languages. He offers some 
criticisms on the methods of teaching languages in 
Japan, which are likely to have some effect. 3. He 
tells his countrymen that the reason why English- 
men have the preponderance of commerce ‘through- 
out the world is because they are fair and exact ; 
and he suggests that it would be well for Japanese 
merchants to take this point home to their minds, 
which, we take it, is a mild way of saying that 
fairness and exactitude have not hitherto been 
their distinguishing characteristics. 4. He attri- 
butes the success of European and American mer- 
chants in great part to their command of capital, 
and this he believes to be largely due to the system 
of joint-stock companies: and he advises the 
Japanese merchants to keep in mind that they 
can do a great deal by concentrating their capital 
instead of dividing it up. 5. The mode of living 
in Europe and America is entirely different from 
that in Japan, and consequently very few Japanese 
manufacturers know what uses the articles they 
make for exportation are to be put to. 6. Japanese 
articles do not stand long use, and although 
they are sold cheap, they turn out to be 
more costly than the goods made elsewhere. 7. 
Moreover, they very often fail to correspond 
with samples, and thus not only give practical in- 
convenience to foreign buyers, but also bring com- 
mercial discredit upon the producers. Yet many 
Japanese manufacturers seem to pay little atten- 
tion to this point; and even those who try to guard 
against this practice cannot, in some cases, help it 
on account of the articles being manufactured on a 
small scale and in different places. The domestic 
system of working is still carried on to a large ex- 
tent in Japan, and this makes it exceedingly difficult 
to obtain uniformity. 8. Japanese manufacturers 
pay little attention to changes in style, and seem to 
think that a style once in favour is going to be in 
favour for ever, whereas the fact is that in Europe 
and America styles are continually changing. 
Although these suggestions and remarks are meant 
primarily for the use of Japanese, we have no doubt 
that some of them are worth noting by those of our 
readers who are engaged in Japanese trade. These 
latter may be quite assured that the Japanese will 
not rest content until they have developed a large 
foreign trade. The population of their country is 
developing at a very rapid rate, and already it is 
denser than that of many foreign countries ; and 
they are more and more convinced that the means 
of livelihood in the future must be sought in indus- 
trial development rather than in agricultural pur- 
suits. The development of the foreign trade of 
Japan has indeed, in a sense, become a national 
necessity. 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. VI. 


THE Buast-Furnace DEPARTMENT. 

Gas-Fired Tubular Boilers. — All the coal-fired 
boilers at one time in use have been replaced by 
tubular generators, which are illustrated in Figs. 48 
to 51, page 171; they are heated entirely by the 
waste gases from the blast-furnaces. In order, 
however, that a suflicient supply of steam might 
be obtained, in the event of the furnaces being 
stopped, four of these boilers are fitted with 
auxiliary coal-burning grates. These four gene- 
rators, combined with those heated by means of 
the waste gases from the coke ovens, the produc- 
tion of which is always constant, would be suffi- 
cient to meet all demands consequent upon even 
& prolonged stoppage of the blast-furnaces. As 
will be seen from Figs. 48 to 51, the boilers are of 
the tubular internal firebox type. In front there 
1s a combustion chamber of refractory brick, which 
can be maintained at a red heat for a sufficient 
length of time to light the gases in the event of any 
moderate interruption to their admission. If it 
should happen that a prolonged delay occurs, 
the gases are ignited by means of lighted 
grease fuses that are thrown into the combustion 
chamber. The air necessary for combustion is ad- 
mitted into the bottom of the chamber, above the 
gas inlet, after it has been raised to a sufficiently 
high temperature by circulating round the sides of 
the chamber. The adoption of this boiler was 
decided on experimentally, and with considerable 
doubt as to its suecessful working, fears being enter- 
tained that the tubes would become rapidly ob- 


gases, but experience has shown that no difficulty 


arises from this cause. The tubes require cleaning 
only twice every 24 hours, and the operation can 
be completed in 20 minutes asa maximum. They 
are swept by means of an ordinary long flue brush, 
and the dust thrown down on the internal fire- 
grate by the brush is collected with a rake, and 
drawn into the combustion chamber, from the 
bottom of which it can be removed from time 
to time through a side door. Some interesting 
experiments have lately been made, having for their 
object the employment of compressed air instead 
of brushes for cleaning the tubes. These experi- 
ments have given excellent results, both as regards 
efficiency in cleaning and saving of time. In addi- 
tion, the dust is so effectually dispersed that there 
is no necessity for collecting it in the combustion 
chamber. This method of cleaning is about to be 
universally adopted at Creusét. Experiments 
having the same object were also made with steam 
jets instead of compressed air, but the results ob- 
tained were not satisfactory. The steam caused 
the dust to become damp, and it then formed a 
paste that adhered to the inner side of the tubes, 
with the result that the transmission of heat was 
considerably checked, and the safety of the tubes 
themselves was .endangered. 

The following are some of the principal parti- 
culars of these boilers : 


Heating surface of firebox... 269.10 sq. ft. (25 m2.) 
” ” tubes ... 


1162.54 ,, (108 m2.) 
‘“ return 


flue ... ae ed .. 322.95 ,, (30m?.) 
Total heating surface ..- 1754.59 ,, (163 m*%.) 
Volume of water space _... 817.57 cub. ft. (23.150 m?.) 
on See — space... + eam, aur he} 
istered working pressure 99. . p. Sq. in. (7 kg. 
Mauka of tubes — a . 100 . 
Interior diameter of tubes... 2.88 in. (73.5 mm.) 
Thickness of tubes... ... » (3.5 mm.) 
The efficiency of these boilers, ascertained from a 
long series of experiments, may be summarised as 
follows : 


Water evaporated per hour 36 cwt. (1800 kilos.) 
Consumption of gas per 
1055 cub. ft. (30 m*.) 


minute... ty: rs 
Temperature of escaping 
gases... aks sah oe 482 deg. Fahr. 
Temperature of feed water 194 sé 

All the boilers in this department are fed by 
pumps which deliver water at 90 deg. to 95 deg. 
Cent. (194 deg. to 203 deg. Fahr.), the temperature 
being obtained by feed heaters, through which the 
exhaust steam is discharged from the blowing en- 
gines. The steam, which is cleansed by going 
through a special separator, circulates through the 
feed heaters in a direction opposite to that of the 
feed water. 

Coke Ovens.—For many years vertical coke ovens, 
of the Appolt and Bauer types, were used at 
Creusét, together with a large number of hori- 
zontal ovens; but, taking into consideration the 
quality of the coal employed, it was found that the 
vertical ovens gave results far inferior to those 
obtained with the horizontal form, and the former 
have been definitely abandoned. Until a compara- 
tively recent date the horizontal ovens, of the so- 
called Belgian type, were constructed after the 
original designs, in which each oven was provided 
with a separate chimney for the discharge of heated 
gases. In order, however, to utilise the waste heat, 
which was sufficient to maintain a constant steam 
supply, important changes were made in the 
arrangements, with a view of economising this 
heat ; these changes were adopted only after a long 
series of careful experiments, which gave very 
satisfactory results. The company had no induce- 
ment to seek for the utilisation of by-products 
from the coke ovens, because the mixtures of coal 
employed are very poor in volatile residues, on 
account of a large proportion of Creusét anthracite 
being introduced. On the other hand, an economy 
of the waste heat for generating steam was an im- 
portant object to be attained. The transformation 
of the ovens was carried out under very special 
conditions and considerable difficulties ; all of them 
being in good condition, it was desirable that the 
change to be effected should interfere as little as 
possible with their construction. Moreover, it was 
not possible to interfere, beyond a limited extent, 
with the volume of coke production ; and for this 
reason it was necessary to proceed with the 
various alterations gradually, by changing a few 
ovens at a time. atic the special conditions 
that existed, it was found more convenient to 





structed with the dust deposited by the circulating 


construct, a waste-heat collector above the ovens, 





instead of below, as is the usual practice. The 
ovens were divided into groups of 24 (see Fig. 58, 
page 170), and between them a mass of brickwork 
was built, in which was formed an inclined passage 
joining the upper collector with a general under- 
ground gas main constructed along the whole 
length of the battery of ovens in front of the dis- 
charging platform. As it was not possible to 
place the steam generators in the same line as the 
ovens without reducing the number of the latter, 
which would have meant a reduced production of 
coke, it was necessary to instal them in an inde- 
pendent building, opposite to and almost in the 
centre of the battery. This arrangement involved 
the construction of a second underground collector. 
The generators, which are grouped in pairs, are 
arranged so as to receive the heat from the col- 
lector by short branch mains, which are indepen- 
dent for each group. Figs. 52 to 57, of our two- 
page plate, show the details of construction of the 
ovens and the arrangement of the inclined col- 
lectors. This system of double collector, one 
above and the other below, is probably some- 
what disadvantageous as regards economy of heat ; 
but as the draught of the chimney common to 
all the boilers is energetic, the gases are dragged 
through the collectors to the boilers, with but 
little loss. Experiments have shown that between 
leaving the furthest oven and arriving at the 
boilers, the fall in temperature is , than 
212 deg. Fahr., which is insignificant in comparison 
with the temperatures of 1832 deg. or 2012 deg. 
Fahr. at which the gases leave the ovens. 

Regulating chambers are placed at intervals 
upon the upper collector ; one chimney is common 
to 12 ovens, and is furnished with stop-valves at 
the base, so that any group, or number of groups, 
can be cut out at pleasure, and all the waste heat 
can be diverted from the boilers if it is desired to 
stop them for repairs or for any other reason. This 
arrangement was, moreover, necessary during the 
period of construction in order to avoid stopping 
the production of coke. Advantage was taken of 
this extensive alteration to strengthen the ovens. 
Previously the construction left something to be 
desired, and the ovens frequently broke down, 
necessitating costly repairs, either of the brick- 
work or of the doors, the frames of which needed 
constant inspection. The actual form of construc- 
tion is shown clearly in the illustrations. 

Each oven is large enough to receive a charge of 
from 2.7 to 3 tons, and the period of carbonisation 
is 24 hours; the amount of serviceable coke ob- 
tained is 73 per cent. Charging the ovens is 
carried on at present day and night, but the 
grinding and mixing shop is only kept in operation 
during the day, a sufficient quantity for the night 
service of the ovens being always in store. After 
a prolonged series of experiments the company have 
come to the conclusion that but little economy can 
be effected by doubling the shifts at the ovens, 
with the object of obtaining a more regular distri- 
bution of heat to the boilers. When charging the 
furnaces during the day only, the production of steam 
during the night does not decrease materially, while 
the day production is slightly higher. 

A large proportion of the steam generated in this 

department is utilised, as will be explained later, 
by other departments of the works. As a certain 
number of the engines belonging to these other de- 
partments only work during the day, and, excep- 
tionally, up till 8 p.m., it is not at all necessary to 
have so high a production of steam in the night as 
during the day service. 
Messrs. Schneider and Co. are therefore consider- 
ing the advisability of discontinuing the night 
shifts at the coke ovens; this will save labour as 
well as the cost of lighting up this section of the 
works. Fig. 58 gives a general view of a portion 
of these ovens as descri Recently a battery of 
54 new ovens has been built on precisely the same 
lines as those described, in order to make the whole 
system uniform. As the chimney of the coke-oven 
boilers also serves for the set of boilers fired by the 
waste gases from the blast-furnaces, there might 
have been cause to fear, considering its energetic 
action, equivalent to 1,% in. of water, that the 
working of the coke ovens would be difficult of 
control. Owing, however, to the dampers placed 
at the top of the vertical conduits of the ovens, 
and which establish communication with the top 
receiver, the regulation of the draught is easily 
effected, and carbonisation takes place, at least, as 
regularly as in the old ovens. 





Besides the important saving which has been 
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it was thought it would be necessary to clean the 
tubes at least once every 24 hours. It was soon 
found, however, that the flames deposit hardly any 
soot, and tube-cleaning once a week is more than 
sufficient to maintain the boilers in perfect condi- 
tion. In order more fully to illustrate the system 
of collecting the gases and the arrangement of the 
boilers, we publish a cross-section of the plant, 
Fig. 62. The steam now generated is sufficient, 
not only for the service of the blast-furnace plant, 
but also for the steel works department, and for a 
large part of the constructing shops; these de- 
partments are situated not far from the blast- 
furnaces. When the boiler plant is completed 
the steam-generating service will consist of 30 gas- 
fired tubular boilers burning the waste gases from 
the blast-furnaces, and 10 coke-oven boilers. This 
plant will enable the Blast-Furnace Department to 
supply to the other departments of the works 36 
tens of steam per hour equal to about 2000 horse- 
power. 

The boilers being placed on the blast-furnace 
loading platform, as well as on the ground level, a 
complete system of distribution was required to 
convey the steam to the various departments. As 
the distances involved are very extensive, efficient 
means had to be devised to prevent condensation. 
Various protecting coverings tried, such as silicate 
cotton, plastic compositions, &c., not having given 
good results, besides being very costly, Messrs. 
Schneider and Co. experimented with a mortar 
formed of granulated slag mixed with soot taken 
from the boilers or Cowper stoves. This compound 
is laid on easily with a trowel, in thicknesses vary- 
ing from 1} in. to 2} in., according to the size of 
the pipes. It is then wound round with felt, and 
a sheet-steel covering is fitted over the felt for 
such pipes as are in the open, this casing being re- 
placed by a cloth wrapping where the pipes are 
sheltered by buildings or shops. This inexpensive 
method is found to answer admirably, the tempe- 
rature of the outside of the pipes thus protected 
being little higher than that of the surrounding air, 
so that condensation is reduced toa minimum. The 
whole of the blast-furnace and coke-oven plants, 
machinery, boilers, engines, &c., were designed 
and constructed by Messrs. Schneider and Co. in 
their works. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Continued from page 156.) 

Evectrriciry In Corron MILLs. 

Tus was the title of an interesting paper by 
W. B. Smith Whalley. In it the author gave 
the results of his experience with electricity as a 
means of transmitting power in a cotton mill, and 
contrasted two plants under nearly similar condi- 





tions, one using rope transmission and the other 
electric motors, distributed throughout the building. 
He considered this the true function of electricity, 
and dismissed its consideration as a source of 
power. His results showec : 

That on an average 418.2 horse-power per day were used 
in the electric-driven mill during the period above alluded 
to, namely, from April 1 to June 25. During that period 
there were in operation on an average 12,448 spindles 
per diem and 357 looms, as against the steam mill operat- 
ing 11,776 spindles and 682 looms. 

From the data obtained from the steam-driven mill we 
have the following distribution of power during the test 
—for the steam-driven mill, total power, 535; looms and 
shafting. 340; friction, 226; high-pressure speeds, 196 ; 
looms, 114 ; and for the electric-driven mill, total power, 


418; looms and shafting, 206; friction, 149; high-pres- 
sure speeds, 208; looms, 60. 

Hence the difference between 226 horse-power and 149 
horse-power, which is 77 horse-power, must be credited to 
the electric mill in its present condition. 








The following points from the foregoing can be stated 
as existing under the present conditions: the steam mill 
is operated under a disadvantage of an_underloaded en- 
gine; the electric mill is operating under the disadvan- 
tage of driving more shafting per motor than it will when 
the full complement of machinery is installed. 

The steam mill requires more supplies in the shape of 
oil, sizing for ropes, and other necessary incidentals due 
to the method of transmitting the power. The electric 
mill has cost nothing for its motors in six months of 
operation, not even the necessity of putting oil in the 
bearings, which was simply renewed once in that time as 
a precaution. The convenience of operating any section 


























in continuous operation almost the maximum power at 
all times. 

Some of the members in the discussion seemed 
inclined to think the saving above noted must be 
due to other causes ; but the author was probably 
a better judge than they could possibly be, since 
he had made the tests and knew the conditions. 


Screw Dries ror Turret LatHes. 
The next paper was ‘‘ A Screw Die for the 
Turret Lathe,” by James Hartness. 


The author 
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of the mill ad libitum, without reference to the other 
sections, is an advantage which is felt in dollars and cents 
in plants using the electric transmission. 


He said further : 


It must be borne in mind that, unlike a machine-shop 
and other manufacturing establishments, where a large 
amount of shafting is requi to cover the ground, and 
where intermittent power is used, a cotton mill drives in 
useful effect 95 per cent. of its shafting and uses actually 


stated this to be a description of a die containing 
novel features ; he considered threads from } in. 
to 1} in. and pitches not coarser than 1 in., and 
any form of thread, excepting square. It was in- 
tended for turret-lathe and screw-machine use, but 
would apply to any machine in which the work is 
rotated. Figs. 12 to 15 show the general features : 


The die-head proper has a slight lateral and angular 
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freedom of movement related to its holder, the object 
being to compensate for a slight change in alignment in 
the lathe or machine on which the die 1s used, that takes 
place when the torsional strain of working takes up the 
slack of the ry —. 

The die-head is held against the face of its holder by a 
spring pressure in order to present it to the work in a nomi- 
nally correct position. These springs allow a slight for- 
ward movement of the head relative to the holder, the 
object being to permit the angular or tipping movement 
of the die relative to the holder; also to provide a means 
for opening the die automatically when the travel of the 
holder is retarded. 

The chasers are held in working position by an encir- 
cling cam, which takes bearing directly over, and very 
close to, the front or working teeth, preventing canting 
of the chaser under working strains. The shape and 
dimensions of this cam made it unyielding in its control 
of the diametrical position of the chaser. Attention is 
called to the absence of the usual intermediate mecha- 
nism between the chaser and its prime controller ; also to 
the general compactness, which is an essential feature in 
a turret-lathe die. 

The form of the chaser teeth plays an important part 
in the free cutting and accurate leading of the die. 
Fig. 15 shows the difference in position of the cuttin 
and leading teeth. This difference has been exaggerat 
in the drawing for clearness of illustration. The exact 
difference is very slight, but may be made any desirable 
degree by changing the proportion of the diameter of 
the milling cutter to the diameter and lead of the work. 
A —s cutter of 24 in. in diameter has been used 
for all chasers from § in. to 4 in. with satisfactory 
results. 

As shown by the drawing, the teeth at the front of the 
chaser have a cutting clearance, while the teeth at the 
back of the chaser have no clearance, but, instead, ride on 
the thread and control the lead. This gives the cutting 
teeth an ideal cutting clearance on each side of each 
tooth, and relieves these teeth of the labour of feeding to 
the die forward. 

The error in lead in the regular dies is less than 
one-quarter the error in standard taps, and less 
than half the error in 90 per cent. of engine lathes. 


The chasers are milled separately in special milling 
machines, using milling cutters of large diameter, havin 
teeth arranged around in circles instead of in the pat 
of a screw-thread. These milling cutters are given an 
ideal cutting clearance in backing-off lathes, and_ after 
hardening are ground to a cutting edge suitable for 
taking a clean chip, so that the teeth of the chaser can be 
formed without that rubbing or burnishing which always 
_— panies the hobbing or tapping of the other dies or 
chaser. 


Hence the hardening process does not distort the 
surface of this die. All errors existing in the mill- 
ing cutter are corrected in the milling machine. 
This scheme has resulted in a more accurate pro- 
duction of the screw-thread, and made it practic- 
able to measure a screw-thread by reliable means. 

Another paper by the same author followed. 
It was entitled : 


A Sray-Botr THreapine DEVICE. 
He said : 

The scheme may be briefly, and perhaps completely, 
described as tandem dies for simultaneously threading 
both ends of a stay-bolt to insure an accurate correspond- 
ence in lead, the details of which may be mentioned as a 
means for accurately adjusting the relative longitudinal 
position of the dies and employment, of at least for the 
forward die, of some type of opening die of not too great 
length and not too inaccurate in lead, and possessing 
good diameter controlling features. 

Figs. 16, 17, and 18 show the use of the automatic die 
described in a paper by the writer, entitled ‘A Screw 
Die for the Turret Lathe.” 

Both dies employed should be of the opening type, 
but the scheme would be equally as accurate if a solid or 
nhon-opening die were to be used in the place of the rear 
die. In fact, if the time consumed in operation were not 
to be taken into consideration, the front die could be non- 
opening and used to cut both ends, and in the place of 
the rear die a nut, suitably mounted, could be used 

The plate to which the dies are affixed is not necessary 
when the scheme is used in the flat turret lathe, for in 
that machine the dies may be attached directly to the 
turret without the use of the plate. 

A brief consideration of the other methods and their 
results may assist in setting forth the value of this 
tandem die. Stay-bolts are mostly cut by dies permitted 
to control their own lead. Occasionally, however, a lead 
Screw is used to tage the pitch of the die. The process 
of making the dies that have been used for stay-bolt 
threading is unreliable, as shown in the paper entitled, 

A Screw Die for the Turret Lathe,” and the lead screw 
scheme seldom controls the lead of the die at the begin- 
ning of its cut on account of the slackness of the slides 
and intermediate connections ; hence the die usually has a 
chance to cut a very incorrect lead before the lead screw 
has taken up all the “slack” and “spring” of interme- 
diate points. 

The springing of the intermediate a is mentioned, 

ause a die that has become a trifle dull will offer great 
resistance to any means employed to vary its lead. 

he excessive clearance of a cutting die as led by lead 
Screws makes the accurate maintenance of size difficult, 
and also gives a die the tendency to cut ‘‘out of round.” 


At the conclusion of these papers, which it may 


be said were models of brevity, a finely-made die 
was shown. 
Wire-TestinG MACHINE. 
The next paper will be presented almost in full. 
It was called ‘‘ A Convenient Form of Wire-Test- 
ing Machine,” by Arthur L. Rice. 


To be available the machine must be convenient to 
handle and read, must have sufficient strength, must re- 
cord the breaking load, and must have little or no shock 
at breaking. Above all it must be cheap to build. The 
spring-balance dial and hand wheel are convenient to each 
other, and the machine is mounted at such a height from 
the floor as to make the scale easily readable. The details 
of the pulling-gear construction are shown in Figs. 19 
and 20. The spring balance with a recording hand seemed 
the most convenient and available method of measuring 
the load ; to avoid the rebound of the balance, an air dash- 

t was introduced and has worked satisfactorily. The 
Netaals of the dashpot and pulling clamps are shown in 
Fig. 21. On account of the cup-shaped washer the leather 
on the dashpot piston can be made so loose a fit that the 
piston will > of its own weight, thus eliminating all 
error from friction. A small outlet with cover is pro- 
vided at the top of the dashpot, so that the amount of 
the cushioning can be regulated as needed. The pulling 
clamps are along the lines of the ordinary designs for 
small machines. 

For bending tests a yoke is arranged, and the lower 
grip head is changed for a knife edge ; specimens can be 
tested either as cantilevers, by clamping one end fast to 
the beam of the yoke, or with a support at each end. 

The machine has given excellent satisfaction, is conve- 
nient to handle, and works well up to its full capacity, 
200 lb. The cost of 12 machines complete was only about 
380 dols., or 31.75 dols. apiece. 


Dustiess BuInpines. 


‘* Dustless Buildings” was the next paper. Its 
author, Mr. C. J. H. Woodbury, is quite well 
known in England, and will be pleasantly recalled 
as the President of the Mechanical Engineers at 
the time of their never-to-be-forgotton visit to Eng- 
land in 1889. This paper is given in full, as any 
abbreviation would mar it. 


The increased height of office buildings rendered pos- 
sible, by what Otis Tufts patented as the vertical railway, 
while bringing to their occupants relief from the noise of 
the streets, and affording comfort by extending above 
the fly belt, which is as well defined as the snow line on 
a high mountain, also exposes the occupants to the fine 
dust which pervades the whole structure and which the 
other salutary conditions of the building renders more 
prominent. The modern method of heating and ventilat- 
ing such a building is by means of a blast of air drawn 
down a flue, warmed and forced through the building in 
such quantities that four times the volume of the building 
is frequently circulated through the rooms each hour. 
This method of heating, although a more efficient appli- 
cation of radiating surface for heating the air than by 
direct radiation in rooms, can managed with far 
less expense for attendance, repairs, and fuel, and pro- 
vides the sanitary requisite of ventilation without cold 
draughts ; yet this og distributes large amounts 
of dust through such a building, and in a city using 
bituminous coal under the average conditions there is a 
fine carbon dust which is especially obnoxious, impairing 
drawings, books, delicate mechanism, and whatever ma 
be injured by the shower of fine impalpable dust, whic 
produces black indelible smooches whenever touched. This 
carbon dust is always an annoyance and at times a serious 
matter. 

The writer undertook to abate the difficulty of dust in 
a building of nearly 500,000 cubic feet capacity, through 
which 26,000 cubic feet per minute was usually blown, for 
heating and ventilation. The outside air used for this 
purpose was drawn down a flue 37 square feet in cross- 
section, and reached a velocity of 700 ft. per minute. 

The means taken to remove the foreign substances from 
the air was by use of cotton-cloth filters, so arranged 
that the air should approach the fabric at an acute angle 
by which the momentum would carry these particles 
beyond a point where the element of air under considera- 
tion would through the filter, and the particles of 
dust would be carried by the place, and striking the cloth 
at a lesser angle, tend to glance off and be carried to the 
bottom of the filter, rather than to clog the interstices in 
the fabric. The area of the filters being larger than that 
of the flue, the rate of filtration was inversely slower than 
the velocity of the air down the flue. b 

The means by which this was accomplished were very 
simple. A timber frame, divided by partitions into fine 
rectangular openings, was placed at the top of the flue, 
and under each opening was placed a bag whose top was 
attached to alight wood frame slightly larger than the 
opening, making a tight fit, so that the air entering the 
flue must pass downwards into these bags, which were 
over 30 ft. in height. An me of guides, ro) 
and pulleys enabled the bags to be raised and lowered by 
a person at the bottom of the flue. The bottoms of the 
bags were made open, and closed with a drawing string, 
and hoops kept the lower portion distended. An arrange- 
ment of lines extending along the sides from end to end 
facilitated turning inside out and back again when they 
were being cleaned. The whole of the mechanical arrange- 
ment is fully described in United States Patent No. 589,772. 

These bags were square at the top where their combined 
area equalled that of the flue, but soon diminished to a 
cylindrical section, occupying about 40 per cent. of the 





space, thus affording ample clearance for the exit of the 
air passing through the fabric. 


The area of the flue was 3} per cent. of that of the 
bags, and while the air passed down the flue at a velocity 
of 700 ft. per minute, it passed through the fabric at 
26 ft. per minute. From half a peck to a peck per 
month of fine dust was gathered con the bags. Fhe 
efficiency of the device was tested by placing freshly- 
painted boards at the bottom of the flue before the in- 
stallation of the apparatus, and then giving another coat 
of age after the apparatus was in service. 

n the first instance the fresh paint collected fine dust 
until it resembled fine sand-paper, and in the second the 
paint dried with a smooth surface. 

In several of the offices split laps of absorbent cotton 
were placed in various parts of the building before and 
after the bags were in service, and one set was covered 
with fine particles and the other was free. The change 
was not a notable one at first, owing to the large amount 
of dust in the flues, but much of this was removed by 
running the blower at a very high rate of speed, and 
afterwards removing the registers and washing them and 
the flues as far as could be reached. The device has been 
solely under the care and management of the men em- 
ployed on the engine and boilers, and has served its pur- 
pose in rendering a building free from dust caused by the 
ventilating system. 


(To be continued.) 








TWO-SPINDLE VERTICAL MILLING 
MACHINE. 

WE illustrate on page 167 a very powerful two- 
spindle vertical milling machine, constructed by 
Messrs. Hulse and Co., of the Ordsal Works, Salford, 
Manchester. The machine is of the planing-machine 
type, and will admit work 6 ft. wide between the 
uprights, the cross-slide having a vertical adjustment 
on the uprights of 2 ft. The feed motion is imparted 
to the table through a swing frame and change wheels, 
and is consequently both positive and capable of great 
variation to suit the variety of work which the ma- 
chine will deal with. The table has also quick power 
traverse motions in either direction, the levers for 
applying and suspending these and also the self-acting 
feed motions being within reach of the attendant in 
his working position. One of the two cutter head- 
stocks is arranged for profiling work, each having 
variable self-acting feed motions along the cross-slide, 
and carrying a vertical slide fitted with a strong steel 
spindle running in conical bearings and provided with 
every adjustment for taking up wear. The spindle 
noses are fitted with patent chucks for readily gripping 
and withdrawing the cutter arbors without any driv: 
ing in and out of cottars. To insure perfect immunity 
from breakdown in inaccessible parts, the gearin 
underneath the table and within the bed is made o 
cast steel. 








THE RUSSIAN IMPERIAL YACHT 
“ STANDART.” 

WE give this week, on pages 175, 178, and 183 some 
further illustrations of the fine yacht built by Messrs. 
Burmeister and Wain, of Copenhagen, for the Czar of 
Russia, and of which we published other drawings, to- 

ether with a description, in our issue of January 28 
ast. The graceful appearance of the boat is well shown 
by Fig. 18, page 183, which represents the Standart 
at anchor. As will be seen from this engraving, she is 
rigged as a three-masted fore-and-aft schooner. The 
great size of the funnels, which is a necessary accom- 
animent of the great boiler power fitted, makes the 
oat, perhaps, appear rather smaller than she actually 
is; but the steam launch shown in the foreground 
serves to correct this impression, and to convey a truer 
idea of her real proportions, her displacement bein 
5255 tons. We have already published illustrations o 
the Emperor’s deck cabin and sitting-room, the dining- 
saloon, and the upper deck ; we now add (Figs. 14 to 
17, page 175) views of the sitting-rooms provided for 
the Empress and Dowager-Empress, of the church, and 
of the officers’ mess. The engines are shown in Fig. 19, 
page 178. They are of the twin-screw triple-expan- 
sion type, with cylinders 414 in., 654 in., and 1054 in. 
in diameter by 54 in. stroke. The low-pressure cy- 
linders are fitted with double-ported Trick slide valves, 
balanced by means of relief rings at the back ; whilst 
the high-pressure and intermediate cylinders have 
piston valves. In the case of the latter cylinder the 
valves are double, both spindles, however, being con- 
nected to a single crosshead. Steam reversing and 
turning gears are provided, the former having an all- 
round motion. The engines take their steam at a pres- 
sure of 165 1b. per square inch from a battery of 24 
Belleville boilers working at a pressure of 245 lb. per 
square inch, the steam being passed through reducing 
valves before reaching the engine stop-valves. The 
crankshaft is hollow, the external diameter being 
174 in. and 18 in., and internal diameter 8 in. 
The main condensers are cast in one with the 
back columns of the low-pressure and intermediate 
cylinders, the ater water being — by 
means of two independently-driven centrifugal pumps. 
On trial the engines have given an average of 12,000 
horse-power for a period of 12 hours, the correspond- 





ing speed on the run being 21.5 knots, 
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HORIZONTAL ENGINE AT THE BRUSSELS EXHIBITION. 
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Tue firm of M. J. Preudhomme-Prion, of Huy, Bel- 
gium, showed at the Brussels Exhibition the engine 
which we illustrate on the present page, and it was 
received with so much favour that no less than seven 
orders for duplicates were received during the period 
that the Exhibition was open. This is evidence that 
it pays manufacturers to take part ina good exhibition 
if they have first-class goods to display. The engine 
shown was sold to the Administration of the Belgian 
State Railways for tne purpose of driving electric 
lighting machinery. It has a cylinder of 450 milli- 
metres (17.7 in.) in diameter and 900 millimetres 
(35.5 in.) stroke, and at 85 revolutions per minute is 
designed to give 110 effective horse-power. 

The valves and valve motors are of a type invented 
by M. Radovanovic. The movements of the valves 
are effected by rigid mechanism, consisting of wheels 
and shafts, there being no trip motion for the steam 
or admission valves. At ell times the valves remain 
under the direct control of the governor, although 
the admission may vary trom x/ to 60 per cent. 
The valve motion is very substantial, and once set 
cannot get out of adjustment except as the result of 
malicious interference. The valves are accurately 
guided, and it is a special feature of the system that 
they do not strike against their seats. Contrary to 
the usual system, the valve, instead of being raised 
to admit the steam, sinks into the steam; it is kept 
in that position by the lever which gives the point of 
cut-off required by the governor. The valve is balanced, 
and as soon as the lever ceases to hold it, it is returned 
to its seat by the pressure of steam. This construc- 


tion enables the valve to remain Pe pea pe at it 
prevents hammering on the seat, and all the evils that 








follow from the spreading of the metal by repeated 
blows. 

The exhaust valves are worked from eccentrics on 
the side shaft. They are operated by steel rods which 
have at their ends a right-and-left handed screw, and 
are connected by a joint to a sliding lever, which itself 
commands the screwed valve-rod. By this construction 
it is easy to provide for lead and compression at will 
(see Fig. 2). 

The cylinder is made in one piece with the steam 
jacket and the front cover, out of a special mixture of 
iron, which wears exceedingly well. It is lubricated 
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by two force-pumps, which deliver the oil at the seats 
of the steam valves, where the steam has the greatest 
velocity. The cylinder is carried by a foot, which 1s 
practically free to slide on the foundation under vege 
tions of temperature. All the rods and pins are 0 
forged steel; the main bearings are lined with = 
alloy of copper, tin, and antimony ; those of the side 
shaft with bronze. In the big end of the connecting: 
rod are copper sheets varying from ;'; millimetre, to 
2 millimetres in thickness, in order that the bearing 
may be set up without difficulty. 


The governor is of the pseudo-astatic type, and is 
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both sensitive and powerful. It controls the side 
shaft by a rigid movement ; this latter carries an un- 
locking key, which in case of accident separates the 
governor from the valve gear and cuts off the steam 
entirely. 

MM. Dwelshauvers and Canon, professors at the 
Universities of Liége and Mons, together with M. 
Hertay, as members of the jury of awards, made tests 
of this engine at the Exhibition for two days. The 
result was, the engine was put in the first class with 
the note ‘‘ Construction et fini parfait.” 

Referring to the illustration on page 174, Fig. 1 is 


a perspective view, Fig. 2 a section through the | Pp 


cylinder, and Fig. 3 the lever of the valve gear. 
This eccentric lever A (Fig. 3) is driven by the 
eccentric C keyed on the side shaft B, and turns also 
around the disc D. This disc is furnished with a 
rectangular opening in which slides the block E, keyed 
upon the shaft F. This shaft F can be turned by the 
governor to set the block E to difterent angles of in- 
clination. The pin G, connected to the rod of the ad- 
mission valve, follows paths of different forms, accord- 
ing to the position of the block E, and in this way 
the period of admission of steam is varied. This gear 
recalls, as regards its principle, that known in Eng- 
land by the name of Hackworth. Fig. 4 shows two 
indicator diagrams from this engine. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was quiet last 
Thursday forenoon, there being still a complete absence 
of outside dealing. At the opening the tone was flat, but 
prices were steadier before the close. Middlesbrough 
iron gained 3d. per ton. In the afternoon a larger busi- 
ness was done, and prices closed 4d. to 1d. per ton better 
than in the forenoon. The sales reached about 30,000 
tons, while in the forenoon only about 10,000 tons were 
dealt in. The closing settlement prices were as follow: 
Scotch iron, 45s. 74d. r ton; Cleveland, 40s. 6d. ; 
Cumberland and Middledbrough hematite iron, 48s. 73d. 
and 49s. 9d. per ton respectively. On Friday forenoon 
about 15,000 tons of iron were dealt in, and the tone was 
very firm. Scotch iron rose 2d. per ton, and Cleveland and 
Cumberland hematite iron advanced 1d. per ton. The 
market continued firm in the afternoon, when some 
20,000 changed hands, and prices made 1d. to 14d. per 
ton on the mid-day closing quotations. The settlement 
prices at the close were: 453. 104d., 403. 9d., 48s. 10d., 
and 49s. 9d. per ton. On Monday forenoon the warrant 
market was dull and inactive. About 10,000 tons of all 
kinds were dealt in, and prices rather fell off. In the 
afternoon some 15,000 tons were sold, and prices 
gave way another 4d. per ton all round, while the 
closing settlement quotations were 453s. 9d., 40s. 74d., 
48s. 9d., and 493. 6d. per ton. Business was very idle 
on Tuesday forenoon, only some 5000 tons being dealt 
in. The tone was steady; Middlesbrough iron was 
marked up 5d. per ton. Business was almost at a stand- 
still in the afternoon, the transactions being not more 
than 2000 or 3000 tons. Prices were unaltered. The 
closing settlement quotations were 45s, 9d., 40s. 74d., 
48s. 9d., and 49s. 9d. per tor. The market was flat 
this forenoon on “ bear” selling. Quite 30,000 tons 
changed hands. In the afternoon only about 6000 tons 
were dealt in, and the tone continued flat. The settle- 
ment prices were 45s. 74d., 40s. 6d., 48s. 74d., and 
49s. Tid. per ton. The following are the current 
quotations for No. 1 special brands of makers’ iron: 
Clyde, 50s. 6d. per ton; Gartsherrie, Summerlee, and 
Calder, 51s.; Coltness, 52s. 6d.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 50s. ; 
Shotts (shipped at Leith), 52s.; Carron (shipped at 
Grangemouth), 52s. per ton. Last week’s shipments 
of pig iron from all Scotch ports amounted to 5259 tons, 
against 5471 tons in the corresponding week of last year. 
They included 110 tons for Routh America, 470 tons 
for India, 156 tons for Australia, 430 tons for Italy, 610 
tons for Germany, 125 tons for Holland, smaller quan- 
tities for other countries, and 3123 tons coastwise. At 
present there are 79 furnaces in actual blast, as com- 
pared with 82 at this time last year, two ordinary fur- 
naces, and one hematite furnace at Coltness Iron 
Works being damped down for repairs. Six are makin 
basic iron, 36 are working on hematite ironstone, an 
37 ave making ordinary iron. The business done last 
Friday was chiefly in Scotch iron. While some brokers 
report a certain amount of buying for outsiders, the tran- 
sactions were generally supposed to be for market opera- 
tions. There has not been much fresh business doing 
with consumers, the quietness in the warrant market 
deterring them from furthe: purchases, and there is still 
a sneha absence of any buying of consequence for ship- 
ment. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 335,310 tons yesterday 
afternoon, against 335,506 tons yesterday week, thus 
showing for the past week a reduction amounting to 
196 tons. 


Finished Iron and Steel.—There is a good inquiry for 
finished iron and steel, and one satisfactory feature of the 
trade is, that makers are not ‘‘ rushing” quotations, the 
evident desire being to foster fresh business rather than 
drive work away by unduly raising the rates. Certainly 
no slackening off in the list prices can be looked for in the 
immediate future. Makers of steel quote 5/. 5s. per ton 
for steel angle-bars, 5/. 10s. per ton for ship-plates, and 
Gl. for boiler-plates. The makers expect shortly that they 
will be inundated with fresh orders. 








Sulphate of Ammonia.—This commodity continues quiet 





at 10/. 23. 6d. per ton. Up till this day the shipments 
for the year amounted to 10,525 tons, as compared with 
10,860 tons for the corresponding period of last year. 


Glasgow Copper Market.—There was no business re- 
ported in the copper market last Thursday, but the quo- 
tations gave way 2s. 6d. per ton in the forenoon, of which 
pay was recovered in the afternoon. Copper was also 
neglected on the following forenoon, when the quotations 
advanced 1s. 3d. per ton. In the afternoon 50 tons were 
dealt in, and prices remained unchanged from the morn- 
ing’s close. Monday’s copper market was idle and un- 
changed, both forenoon and afternoon. Fifteen tons of 
tin changed hands in the forenoon at 63/. 14s. 3d. per ton. 
here was no business done yesterday, either forenoon or 
afternoon, and prices remained unchanged at 49/. 2s. 6d. 
cash buyers, and 497. 8s. 9d. per ton three months. One 
lot of copper changed hands this forenoon, and prices re- 
covered. In the afternoon the market was idle, and 
prices fell 2s. 6d. per ton. 


The Doubling of the Highland Line.—The directors of 
the Highland Railway Company, at their meeting held 
last Wednesday, took the first practical step in connection 
with the doubling of their line between Aviemore and 
Stanley. Contractors’ tenders were accepted for the 
portion between Blair Athol and the county march 
about 14 miles north of Dalnaspidal. The length, which 
is 174 miles, is divided into two contracts, and the 
tenders of Mr. John Best, Edinburgh, were accepted in 
both cases. Mr. Best was the contractor for the Kyle 
extension of the Highland Railway, and the manner 
in which the work was executed was so satisfactory 
that the directors had no hesitation in placing the 
new contracts in his hands. The Struan contract is nine 
miles in length, and the Dalnaspidal contract is 84 miles. 
The work will be executed within a peried of two years 
with the Aviemore deviation and the double line to 
Stanley. Both opened to traffic, the Highland Railway 
will be in an excellent position to cope with the yearly 
increasing demands made upon it, and the vexatious 
delays consequent upon the road having a single line at 
a place where the trains converge at the top and bottom 
of a long and difficult hill will be, it is hoped, a thing of 
the past. 


Shipbuilding Contracts.—Messrs. 8. M‘Knight and 
Co., Ayr, have booked an order for a steamer of about 
800 tons for Norwegian owners.—The African Lakes 
Company, of Glasgow, have placed with Messrs. Ritchie, 
Graham, and Milne, Whiteinch, an order for a_stern- 
wheel steamer and four steel barges. 


Enlargement of Port Glasgow Water Supply Works.—The 
Town Council of Port Glasgow have decided to enlarge 
the town’s water supply works from plans prepared by 
Mr. James Wilson, C.E., Edinburgh. The additions 
will include a pure water tank capable of holding 500,000 
gallons, and two sets of filters to pass 800,000 gallons in 
24 hours. The cost will be about 4000/., and the con- 
tractors are Messrs. David Cunningham and Sons, Kil- 
malcohn, which is very near to Port Glasgow. 


Glasgow Corporation Hydraulic Power Supply.—Since 
the apoeing of the Glasgow Corporation hydraulic power 
station in High-street in June, 1895, there has been a 
steadily growing demand for high-pressure power by con- 
sumers in the city. The number of machines working 
has risen from six in June, 1895, to 209 at the close of 
last year, while at the present date the number of appli- 
cations stand at 44 still to be attended to. At the end 
of 1895 the daily consumption was a little over 10,000 
gallons, whereas it is now close upon 50,000 gallons. 


The Belgian Government and Caledonian Railway En- 
gines.—Mr. J. F. M’Intosh, the Caledonian Railway 
Company’s locomotive superintendent, has been invited 
by the Belgian Government to design five engines for the 
State railways in that country, the building of which 
will be entrusted to private locomotive engineering firms. 
In engineering circles the request of the Belgian Govern- 
ment is regarded as quite a unique compliment. 


East of Scotland Engineering Association.—A meeting 
of this association was held on Monday night at 5, St. 
Andrew-square, Edinburgh, when a paper was read by 
Mr. T. B. Murray, Glasgow, on ‘‘ Electric Motor Car- 
riages.” Mr, E. H. Fairgrieve, president, occupied the 
chair, and there was a fair attendance. Mr. Murray, 
in the course of his remarks, said that to Edinburgh 
belonged the distinction of having produced the first 
electric carriage, which was built by a Mr. Davidson about 
1842. Hethen went on to explain how the restrictive 
legislation in this country had prevented any progress 
being made in what must soon be a large and important 
industry. He considered the various parts of an electric 
carriage in detail, the carriage as a whole, and mentioned 
the advantages of the Johnston-Murray patent traction 
motor. The lecture was illustrated by limelight views, 
showing a few historical vehicles, and the latest types of 
American, French, and English electric road carriages. 
Views of the London Electric Cab Company’s vehicles, 
which have been plying for hire in the streets for the last 
six months, were also shown. 

_ The Glasgow University Engineering Society.—A meet- 
ing of this society was held in the University on Feb- 
ruary 3 to hear a lecture from Mr. S. J. P. Thearle, 
F.R.S.N.A., surveyor to Lloyd’s Register of Shipping, on 
““The Morbid-Anatomy of Iron and Steel Ships”; the 
chair being occupied by Mr. H. C. Sadler, Be. Mr. 
Thearle stated that the title of his lecture was a phrase 
which originated with the late William Denny and was 
adopted in this instance because it so aptly described 
what he had tosay. He stated that the inspection from 
time to time of ships being built was of an undoubted 
educational value to students of naval architecture, inas- 
much as it showed them the applied results of experience; 





but a persistent examination of existing vessels as they 
come under repair in dry dock is productive of even still 
more instructive results, for in them there is presented 
the data itself upon which further improvements will be 
Mr. Thearle then proceeded to classify iron and 
steel ship diseases under two general headings: 1. 
Diseases of constructional weakness. 2. Diseases of 
material decay. The first of these was further subdivided 
into cases of structural weakness and those of local weak- 
ness. Illustrations taken from his own experience were 
cited by the lecturer of the various morbid conditions 
included in these several categories, together with parti- 
culars of the precautionary measures and remedies 
which had been found effectual. Particular attention 
was given to the different ways in which vessels fail at 
various parts of their structure under various forms of 
stress, and mention was made of the evolutionary develop- 
ments now in progress resulting from the measures taken 
for combatting these tendencies. Reference was made, 
too, at some length to the question of the wasting by cor. 
rosion in iron and steel vessels, and the means whereby 
loss of material in this way may be best prevented in the 
various circumstances under which it is found to occur, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Dock Association.—The negotiations between 
the Hull Corporation and the North-Eastern Railway 
Company with reference to the Bill to be promoted by the 
company in the ensuing session of Parliament for the con- 
struction of docks ae other works at Hull, have not 
made much progress. Several matters to which the 
corporation and the inhabitants of Hull attach great im- 
portance have been discussed, but it has been found im- 
possible to arrive at a settlement. One point in dispute 
concerns the acquisition by the railway company of 
certain land which they want for dock extensions and 
=. The doing away with the railway level crossings 
is also urged by the corporation, and the substitution of a 
high-level line. The estimated cost of this is about 
334,000/., and the company are willing to carry it out if 
the corporation will contribute half the amount. There 
are several other matters which seem to stand in the way 
of an amicable settlement with regard to the Bill. 

Institutions of Mining and Civil Engineers.—A joint 
meeting of the Chesterfield and Midland Counties In- 
stitution of Engineers and the Midland Institute of 
Mining, Civil, and Mechanical Engineers was held at 
Sheffield on Saturday. Mr. G. Blake Walker presided, 
and there was a large attendance. Mr. T. G. Lees 
(Clifton Colliery), read a paper on “Explosions in Air 
Compressors and Receivers.” He referred to the few ex- 
plosions that had taken place in this country, as compared 
with the number in America and on the Continent, where 
compressed air is very extensively used for many purposes 
other than haulage power, and poin out some of the 
lessons to be learned from the accidents that had happened. 
The chairman was of opinion that the simplest way of 
obviating danger was to have the cylinders and pipes 
cleaned periodically, say, once a month. paper was 
read which had n prepared by Mr. R. Cremer 
(Leeds) on the ‘‘ Pneumatophor and its Value for 
Saving Life after Colliery Explosions.” Testimony was 
borne to the fact that the apparatus had been used 
with the greatest advantage in collieries on the Continent. 
A discussion took place on the Workmen’s Compensation 
Act, and Mr. G. J. Binns (Netherseal) spoke on the slight 
safeguards there were in the Act. Some simple accident 
might become a source of great trouble, anxiety, and ex- 
pense, and cases of permanent disablement might involve 
the employers in more serious expense than a fatality. 
He thought this should be provided for in any scheme of 
insurance. The chairman expected that, as colliery 
managers, they: would have a good deal of trouble and 
anxiety in connection with the working of the Act. In 
many cases he was afraid it would absolutely im- 
possible to protect themselves from imposture ; more 
particularly in connection with injuries that were not 
visible, such as sprains and internal injuries. He re- 
minded them that the question of contributory negligence 
would depend on the interpretation which county court 
judges and assessors pl on ‘serious and wilful mis- 
conduct ;” and that the maximum compensation was half 
the man’s wages, but it did not follow that in all cases he 
should receive that half. If a man brought trouble on 
himself by his own carelessness, it was only reasonable 
to suppose that his compensation would be limited. 


A Tramway up Ingleborough.—A proposal is on foot 
for constructing an electric tramway up Ingleborough, 
which is 2373 ft. high, and situate amidst beautiful 
scenery a few miles from Bradford. The length would 
be about four miles, the cost from 20,0007. to 25,000/., and 
it is estimated that in the first two or three years it would 
earn a dividend of 20 per cent. 


Sheffield Corporation and the Electric Lighting Com- 
pany.—The corporation to-day agreed to purchase the 
undertaking of the company, the capital expenditure 
being fixed at 124,5007. For every 100/. the corporation 
will issue 2207. in 2k per cent. redeemable stock, or 
213/. 8s. in cash. The whole of the staff is to be taken 
over, and the purchase dates as from December 31 last. 


Iron and Steel.—The engineering departments at the 
large works in Sheffield, Leeds, and other places are 

ain in full work, all the situations having practically been 
filled. There are, however, a good — men still idle, 
they having failed for various reasons to obtain re-engage- 
ment. There is an improving demand for all classes o 
iron, and prices show an upward tendency. Makers © 
hematite irons are not inclined to book far ahead at cur- 
rent rates, as they believe more favourable terms will = 
be available. In the armour-plate departments the 
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greatest activity again prevails, and work that had been 
standing since August is being pushed forward. All the 
works producing vais | material are fully occupied, 
chiefly on orders placed by home companies. Contracts 
for marine work which had been in abeyance are now 
being given out, and the outlook is regarded as encourag- 
ing. In the lighter industries manufacturers of saws, 
files, and other tools, as well as of field and garden im- 
plements, are very busy, both on home and foreign 
account. Machinery for grinding articles is in demand 
and makers are very busy. 


The South Yorkshire Coal Trade.—The demand for all 
kinds of fuel for manufacturing purposes is on the in- 
crease, and there is still a ready market for all the hard 
coal rai Most of the pits are working six days a 
week. The railway companies are still taking very freely 
under their contracts, and the gas companies are good 
customers. The house-coal trade is not as brisk as could 
be desired, and to clear wagons, bargains are made. 
Market prices remain unchanged. ‘The coke trade is 
— sigus of improvement, and quotations are 
steady. 








Deatu OF Mr. G. K. Winter, M. Inst. C.E., F.R.A.S. 
—Indian rs announce the death of Mr. G. K. Winter, 
who filled the position of telegraph engineer to the 
Madras Railway Company for the long period of 34 years. 
Mr. Winter, who was a member of several electrical and 
engineering societies, patented a number of inventions, 
including Winter’s intercommunication on trains, now 
in use on the Madras Railway and one other line in India. 
At the present time an English company is experimenting 
with the patent, in conjunction with the Board of Trade. 
Another invention of his is the block-signalling apparatus 
for single lines, which is now used by the Madras Rail- 
way Company and ~" other companies in India, as well 
as on some lines in New Zealand and South America. 
His latest invention was an improvement on block work- 
ing by the ticket system. 





CaTALOGUES.—Messrs. Alley and Maclellan, of the 
Sentinel Works, Polmadie, Glasgow, have sent us a copy 
of their new catalogue of ‘‘Sentinel” engines (Westing- 
house type), which contains an exceptionally full and 
detailed description of the construction and working of 
these engines. The engines in question can be obtained 
either simple or compound, and to work either condensing 
or non-condensing. are! executed engravings 
serve to illustrate the text.—We have received from the 
Hydraulic Engineering Company, Limited, Chester, a 
ra f of their new catalogue of hydraulic plant. The 
field covered by the operations of this firm is very exten- 
sive, and we find in the volume in question illustrated 
descriptions of crane lifts, coal hoists, capstans, hy- 
draulic engines and tools, Pelton wheels and pumps, in 
addition to numerous accessories in the way of valves, 
&c. The catalogue contains 238 pages, has a complete 
index, and is excellently printed and bound.—We have 
received from the W. A. Wood Mowing and Reaping 
Machine Company, of 36, Worship-street, E.C., a cop 
of the forty-fifth annual catalogue of harvesting and bind- 
ing machinery, in which the construction of the machines 
supplied by the firm is described in great detail. 





Tuk BrussELs Exurpition.—A dinner in honour of 
Mr. James Dredge, C.M.G., Executive Commissioner 
of the Brussels International Exhibition of 1897, took 

lace last a at the Grand Hotel, Trafalgar-square. 
Sir Albert K. Rollit, M.P., occupied the chair, and 
among the ——. present, which included a large 
number of the exhibitors, were Sir George Chubb, Mr. 
W. H. Willans, Mr. H. Cottrell (chief executive officer 
ofthe British Section), Mr. T. Cope (commercial agent), 
Mr. W. Forbes, Mr. H. de Grelle Rogier, Mr. €. i. 
Townsend, Mr. Conrad Cooke, and Mr. F. O’Driscoll. 
After the usual loyal toasts had been honoured, the 
chairman gave the toast of the King of the Belgians, 
whose cordial hospitality to the British exhibitors was, 
he said, greatly appreciated by them all. Mr. W. H. 
Willans then proposed ‘‘the British Section of the 
Brussels Exhibition,” which was responded to by Mr. 
Henry Johnson and Mr. H. H. Williams. The chairman 
next proposed the toast of the evening, ‘‘The British 
Executive Commissioner,” and said that in his opinion 
the success achieved by the Commission was due to the 
fact that it was distinctly a commercial exhibition. 
The British Section was representative of the very 

t class of our industries, and the percentage of 
rewards obtained, as compared with en countries, 
was very high. The Commission received only 55001. 
from our Foreign Office, as against 35,0007. voted by 
the French Government in aid of the French Section. 
As the result of economy and good management, they 
were able to return part of the money advanced, while 
the cost to the exhibitor was only one-half of what it 
was at Paris in 1889. The success of the Commission was 
due in a great measure to Mr. Dredge, whose valuable 
Services had been recognised both by Her Majesty, on 
the recommendation of the Foreign Office, and by the 
King of the Belgians. On behalf of the exhibitors in 
the ritish Section the chairman then presented Mr. 

redge with a beautiful album containing a general 
ied of the exhibition buildings and an illuminated 
address, to which were ar age the signatures of the 
subscribers, Mr. Dredge having acknowledged the pre- 
Sentation, handed to both Mr. Cottrell and Mr. Cope, 
at the request of the exhibitors, a gold watch with a 
suitable inscription, in token of their appreciation of 


oe wey in which those two gentlemen discharged their 
uties as chief executive officer of the British Section 


and commercial iv . 
Jowed.—Timen agent respectively. Other toasts fol 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIbDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on ’Change, and though there 
was no great rush of business, a cheerful feeling prevailed, 
and some satisfactory orders were placed. Operations 
were chiefly confined to orders for early delivery ; buyers, 
as a rule, being unwilling to pay the enhanced rates 
asked for delivery ahead. Sellers of pig iron were 
firm in their quotations, and they expressed themselves 
as very confident of the future. Buyers were ready 
enough to pay 40s. 9d. for prompt f.o.b. delivery of No. 3 
g.m.b Cleveland pig iron, and for small lots that figure 
was said to have been accepted, but 40s. 10}d. was 
generally quoted. For No. 3 delivered over next months 
41s. was the price, and for delivery over the second 
=~ of the year, 41s. 3d. was the lowest quotation. 

he chief feature of the market was the firmness of east 
coast hematite pig iron, for which there was a rather large 
inquiry, and the trade should certainly expand as the season 
goes on, and steel gets more in demand on account of the 
extra requirements for shipbuilding, &c. The quotation 
for early delivery of Nos. 1, 2, and 3 was 50s., which 
price was paid, and it was difficult to purchase at less. 
Other qualities of Cleveland iron were steady. No. 1 was 
42s. 6d. to 42s. 9d.; No. 4 foundry 40s. 3d. to 40s. 44d. ; 
grey forge, 39s. 6d. to 39s. 9d. ; and mottled and white, 
39s. Middlesbrough warrants were quiet throughout the 
day at 40s. 7d. cash buyers, and Middlesbrough hematite 
warrants were 49s. 73d. cash buyers. Rubio ore was 
rather easy, and was said to be obtainable at 14s. 3d. ex- 
ship Tees, but several sellers quoted 14s. 6d. To-day the 
market was rather dull, owing to the easing of war- 
rants. Notwithstanding this, however, most sellers of 
makers’ iron adhered firmly to yesterday’s quotations. 
Middlesbrough warrants fell to 40s. 5d. cash buyers. 
Middlesbrough hematite warrants fluctuated a little, 
opening at 49s. 9d. cash buyers, and closing quiet and 
dull at 49s. 6d. cash buyers. 


Manufactured Iron and Steel.—On the whole, a good 
account can be given of the manufactured iron and steel 
trades. Producers of most descriptions keep busy, and 
fair orders are looked for in the early future. The re- 
quirements for ship-plates are not as yet very extensive, 
as work at the shipyards is not in full swing on account 
of being so far ahead of the production of engines. Com- 
mon iron bars are 5/. 5s., Fest bars, 5/. 15s., iron ship- 
plates 52. 5s., iron ship-angles 5/. 2s. 6d., steel ship- 
plates 5/. 8s. 9d., and steel ship-angles 5/. 5s.—all less 
the customary 24 per cent. discount for cash. Heavy 
sections of steel rails are 4/. 10s. net at works. 


The Middlesbrough Docks,—The growing importance of 
the port of Middlesbrough is once more necessitating the 
extension of the docks at that town, and for this purpose 
the North-Eastern Railway Company are now asking for 
tenders. Quite recently the is were considerably en- 
larged, and they now cover some 15 acres. 


Coal and Coke.—There is a good demand for fuel gene- 
rally, but the supply is very abundant. Gas coal is steady 
at about 7s. Od, lah. ut the consumption is now 
beginning to fall away. Bunker coal is slightly firmer in 
price. Coke is stiff, about 13s. 9d., being the price for 

ood blast-furnace qualities delivered at Teeside furnaces. 

he Acklam Ironworks Company are busy laying down 
plant at their furnaces for the production of their own 
coke. 








NOTES FROM THE SOUTH-WEST. 

Great Western Railway.—The half-yearly report of 
the directors of the Great Western Railway Com- 
pany states that the receipts amounted to 5,243,967/. 

ainst 5,010,190/., showing an increase of 233,777/. 

ere were increases of 136,971/. in passenger and 
97,8477. in merchandise traffic; but a decrease of 
10437. in mineral traffic. The expenditure amounted to 
2,931,7277. against 2,732,634/., showing an increase 
of 199,0937. The balance available, after payment 
of the guaranteed and preference dividends and other 
fixed charges is 915,713/., out of which the directors 
recommend a dividend at the rate of 7} per cent. per 
annum, leaving 31,350/. to be carried forward, as against 
42,8832. The report adds: ‘‘ Substantial progress has 
been made during the last year with the i in hand on 
different parts of the line referred to in previous report, 
amongst others the doubling of portions of the Ely Valley 
Railway and the construction of the Avonmouth and 
East Usk Railways. The construction of the South 
Wales and Bristol Direct Railway has also been com- 
menced, and the widening of the South ales Railway 
between Newport and Cardiff has been practically com- 
pleted. With the view of affording improved accom- 
modation and facilities at Carmarthen town station, 
it is proposed to carry out various alterations, which 
include the erection of a new passenger station on 
the south side of the river in lieu of that on the 
north, and the works will be put in hand as soon 
as possible. The company is promoting a Bill which, 
among other things, asks for power to construct a branch 
from the South Wales line near Clarbeston Road to the 
authorised North Pembrokeshire and Fishguard Railway, 
near Letterston. Another Bill seeks power to authorise 
the construction of railways extending from the Man- 
chester and Milford Railway, near Llanilar, to the com- 
pany’s Kington and Eardisley line at New Radnor, with 
connections between the Central Wales branch of the 
London and North-Western Railway Company, and 
contains provisions to authorise working and traffic agree- 
ments to be entered into with this company. A vote of 
the proprietors wil] be asked for 15,000/., for widening the 


line between Cardiff and Newport, 20,0002. for doubling 
the line between Bridgend and Tondu, 44,000/. for the 
Pembroke and Tenby improvements, 40,0002. for new 
stations at Carmarthen and Devonport, and 13,0007. for 
a carriage-shed and sidings at Cardiff.” 


Apprentices for Devonport.—In June the permanent 
staff at Devonport Dockyard will be strengthened by the 
entry of 89 apprentices. The largest number of appren- 
tices ever before taken on at Devonport in one entry 
was in June, 1897, when 78 were entered. The 89 to be 
entered this year are to be distributed as follows: Ship- 
wrights, 40; engine fitters, 16 ; boilermakers, 14 ; joiners, 
6 ; ship-fitters, 4; smiths, 4; tternmakers, 2; sail- 
makers, coppersmiths, and founders, one each. The ap- 
— will be entered by competitive examination, to 

held at the Dockyard school, under the direction of 
the Civil Service Commissioners, on Tuesday and Wednes- 
day, April 5 and 6, the candidates being allowed to select 
= trades according to their position on the examination 
ist. 


Death of Mr. G. T, Clark.—The death is announced, at 
the age of 88, of Mr. G. T. Clark, of Talygarn. On the 
death of Sir J. Guest, in 1852, Mr. Clark became one of 
the trustees and executors under:his will, and shortly 
afterwards the sole trustee for the Dowlais Ironworks, 
which, formerly a source of considerable wealth, had, 
during a — or two of Sir John’s illness, been worked at 
a heavy loss. Mr. Clark was strongly advised at once 
to wind up the estate. This, however, involved the 
dismissal of 10,000 or 11,000 workmen, and the ruin of a 
large number of small cottage proprietors, as was urged 
upon him by the late Lord Aberdare, then Mr. H. A. 
Bruce, the member for the borough. Mr. Bruce agreed 
to share with Mr. Clark the responsibility of the trus- 
teeship; the necessary capital was borrowed upon 
their personal application, and Mr. Clark determined to 
devote himself to the redemption of the estate, the trust 
having about 20 years to run. At an early period of the 
trusteeship, Mr. Bessemer, at a meeting of the British 
Association at Cheltenham, brought forward his plan for 
the manufacture of malleable iron direct from the ore. The 
new process was adopted at the Dowlais Works, which had 
forsome time the monopoly for the manufacture of rails 
in Wales, and a very lucrative monopoly it proved. The 
expansion of the works, and the enormous increase in 
their | pace es created a great demand for ore, far 
beyond any local supply, even when supplemented from 
mines in the Forest of Dean. The attentions of the 
trustees were esgrioy od directed to Spain ; and Dowlais, 
combining with the Consett Company, and Krupp of 
Essen, secured a large tract of rich ore near Bilbao. 


Bristol and South Wales Railway Wagon Company.—The 
half-yearly meeting of this company was held on Friday 
at Bristol. Colonel Savile ome re | and in moving the 
adoption of the report and accounts, said the directors 
were enabled to recommend a dividend at the usual rate 
of 10 per cent. per annum. It was a matter of con- 
gratulation that the company had had so few calls upon 
its contingent fund, and that it had been carefully in- 
creased until it stood at 37,000/. 


Cardiff.—The demand for steam coal is still in excess of 
the supply; the best descriptions continue scarce, and 
are held at 11s. 6d. to 12s. per ton, while secondary quali- 
ties have brought 10s, 3d. to 11s. per ton. The house- 
coal trade has not been very active; No. 3 Rhondda large 
has made 10s. 9d. per ton. There has been a good inquiry 
for both foundry and furnace coke; the former has made 
17s. 3d. to 17s. 6d. per ton, while the latter has brought 
15s. 6d. to 17s. per ton. Iron ore has been steady; the 
best rubio has made 14s, to 14s. 3d. per ton. There has 
been a satisfactory demand for finished iron and steel, 








San Francisco.—The foreign trade of San Francisco 
last year was the largest on record. The value of the 
exports amounted to 9,200,000/., while the value of the 
imports was 7,800, 0002, 





THE GREAT RusstAN CANAL.—In our issue of Novem- 
ber 19, page 628, of our last volume, we gave an account 
of a canal which it was rumoured the Russian Govern- 
ment intended to construct from the Baltic to the Black 
Sea. We now learn on the highest authority that it is 
not contemplated to construct such a canal. 


GREAT NoRTHERN Rattway.—The half-yearly report of 
the directors just issued is not particular] hentai reading. 
The revenue acquired in the second half of last year was 
2,751,652/., as compared with 2,646,650/. in the correspond- 
- period of 1896, showing an increase of 105,202/. ; on the 
other hand, the working expenses were considerably in- 
creased. A large proportion of the increase in the work- 
ing expenses was attributable to advances conceded in 
wages. An additional 10,500/. was, however, expended in 
the second half of last year in the renewal of the road with 
heavier rails ; 59 miles were thus replaced in the course of 


the half-year ; the strengthening and ne of the 
permanent way was also actively continued. The locomo- 
tive expenses showed an increase of 32,700/. Upwards of 


500,000 additional train-miles were run, and 28 engines 
were rebuilt at the cost of revenue during the past six 
months ; 12 of these engines were entirely new, and they 
were of a larger and more modern type. The renewal at 
the cost of revenue of carriages and wagons comprised 50 
of the former and 500 of the latter. The traffic charges 
of the past half-year comprised an additional 34,000/. 
under the head of wages. The Great Northern Railway 
is one of the ‘‘ heavy” lines; it has to handle a large 
quantity of goods and minerals, and to do this it has te 
employ a considerable amount of labour. Hence the 





marked increase in wages in the traffic department, 
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AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Kartnerstrasee. 

Carz Town : Gordon and Gotch. 

E : John Menzies and Co., 12, Hanover-street. 

Francx, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque; M. Em. Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

GerrMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Inv14, Calcutta : Thacker, Spink, and Oo. 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any office. 

LIVERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, ¥ 

New SourH Wags, Sydney: Turner and Henderson, 16 and 18, 
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1g¢ | and with a candid declaration of his interest when 


THE CREMATION OF DUST-BIN 
REFUSE. 

A soMEWHAT lively discussion took place at a 
recent meeting of the Gloucestershire Engineering 
Society upon a paper read by Mr. George Watson, 
of Leeds, on the subject of refuse destructors. 
As the chief engineer and manager of the company 
which supplies one of the most successful refuse 
destructors, he naturally upholds their virtues ; it 
is, however, but just to him to say that he has 
always done so in a fair and reasonable manner, 


speaking or lecturing on the subject. It would be 
well if a good many other persons would follow 
this example, for there are few meaner ways of 
earning money than the reading of a paper or 
joining in a discussion under the cloak of impar- 
tiality when the work is really paid for. This is 
true, whether the advertising medium is a servant 
of the manufacturing firm or a specialist—even a 
‘* professor ”—engaged for the job. 

Mr. Watson pointed out that though ingredients 


powder, &c., were the output of the destructor 
furnace, yet the most important thing produced 
was heat, which could be utilised for raising 
steam. To apply this steam for electric lighting is 
the most general suggestion ; but, in order to use 
the heat generated during the hours light was 
not needed, Mr. Watson proposed that the steam 
should be applied to the Scalia of public baths 
and washhouses, working machines for grinding, 
sawing, and stone-breaking, driving steam pumps, 
&c. He would go so far as to advocate the putting 
down of a sufficient number of cells to destroy 
the whole of the refuse in 12 hours, instead of 
burning it at an equal rate for 24 hours. An 
examination of figures would show that the capital 
outlay would be justified. Heagreed with the stan- 
dard laid down that 1 1b. of muck would evaporate 
1 Ib. of water to steam at say, 140 lb. per square 
inch, 

Mr. Watson points out, in very timely manner, 
that the cost of burning the refuse is a most im- 
portant factor. Engineers do not need to be 
reminded that it is often expensive to save steam, 
and this may easily be the case with refuse de- 
structors. ‘*The last and most important factor,” 
said Mr. Watson, ‘‘is the cost of labour in burning 
refuse. This is of almost more importance than all 
the rest put together.” Mr. Jessop, superintendent 
of the Horsfall destructor at Oldham, has found that 
the cost of burning, excluding interest on sinking 
fund, and after deducting receipts for mortar, &c.. 
was ls. 1}d. per ton, the labour amounting to 93d. 
perton. These figures, however, do not take into 
account the value of steam supplied to the corpora- 
tion electrical station ; a detail to which we refer 
again later. The objections raised during the dis- 
cussion against using the heat from destructors for 
electric lighting purposes were of a general nature, 
but they, no doubt, represented the point of view 
of a large number of persons more or less connected 
with the problem of refuse destruction, such as 
town councillors, district surveyors, and even elec- 
trical engineers. To the average man it would 
seem that as heat must be generated by burning 
anything, it would be as well to utilise that heat if 
possible. Reference was made by one speaker 
during the discussion on Mr. Watson’s paper to the 
fact that at Shoreditch, where a great deal of money 
has been spent in laying down plant, 30 tons of coal 
per week have been burnt in destroying refuse. If 
time and space required for the drying of refuse, 
preparatory to burning, were not limited, and the 
still more important question of nuisance could be 
put out of consideration, it might be advisable to 
apply the heat generated in the cells to bringing 
green refuse into a condition to be easily burnt rather 
than using it for steam raising. As is well known, 
however, the accumulation and laying out of muck 
that would be necessary for such a process is prac- 
tically inadmissible, and, as a matter of fact, refuse 
must not only be consumed at a very high tempera- 
ture to avoid nuisance, but it must also be taken 
quickly from the cart to the furnace. 

A properly designed crematory furnace—and all 
destructors are by no means perfect in this respect 
—is so arranged that the fumes from the green 
muck pass on their way to the flues over the hottest 
part of the fire. The process is the same as that 
pursued by stokers in coking gaseous coal on the 
dead plate, and gradually pushing the glowing 
cinders forward after the more volatile gases have 
been given off. In a destructor furnace, however, 
the fuel is less combustible, and has far more 
moisture in it than the wettest coal. Further 
than this, it is more needful that perfect com- 
bustion be obtained in order to prevent em- 
pyreumatic vapours from escaping into the atmo- 
sphere, and being a source of disease. In order 
to guard against this danger —s cremators, 
in which good fuel—coal or coke—is used, are 
sometimes placed in the flues leading to the 
chimney: but happily it has been found that de- 
structor furnaces can be so designed as to render 
such precautions superflous. To secure this perfect 
combustion it is, as already stated, needful that the 
fumes given off by putrescible matter when it is first 
subject to heat, should be subsequently brought to 
a temperature high enough to insure combustion, 
of course in the presence of a sufficient volume of 
air heated to alike degree. Engineers will appre- 


ciate that this necessitates that combustion should 
be carried on. in a chamber composed of a non- 
conducting substance—practically one built of fire- 
brick—and that any steam boiler, which has an 
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placed at such a distance from the destructor cells 
as to insure all gases from the refuse being burnt 
before they come in contact with the heating sur- 
face of the boiler; which is, of course, cooling sur- 
face for the gases. If these conditions are fulfilled 
there need be no hesitation in using waste heat 
from refuse destructors for steam-raising purposes. 

The financial question remains whether the gases 
are worth saving ? Whether the apparatus for using 
them will pay for its first cost and upkeep! Very 
sanguine and extravagant figures have been evolved 
from the inner consciousness of certain astute 
people in connection with this problem ; and have 
resulted in the transference of some cash from the 
credulous to the traders on their credulity. It 
has brought schemes of this nature into disrepute ; 
but, seeing that destructor gases practically must 
be discharged from the cells at high temperature, 
there is no doubt that the waste heat thus generated 
may be used with profit for raising steam in situa- 
tions where there is a demand for power. 

One practical objection advanced during the dis- 
cussion at Gloucester against the combination of 
electric lighting and destructor stations was, that 
the generating station must be in the centre of 
habitation, whereas the burning of refuse should 
be banished to a distance, because of the nuisance 
from escaping fumes, smoke, dust, and, above all, 
unburnt paper. Now, with regard to the first and 
the last, their presence denotes badly-designed fur- 
naces, and if such a pla‘ exist in a populated 
centre, the cells should at once be pulled down 
and rebuilt on a more modern and approved system. 
We have had some experience of destructors, and 
have no hesitation in saying that town refuse of a 
more than ordinarily unpromising character can 
be consumed, and the waste gases used for steam 
generation, without smoke or paper being ejected 
from the chimney. An experience of some weeks’ 
duration leads us to the same conclusion in re- 
spect to the Oldham destructors, not only in regard 
tosmoke and paper, but also as to dust and fumes. 
We speak now from experience, but this is confirmed 
by theoretical considerations. Dust is, no doubt, 
the most difficult thing the destructor engineeer 
has to deal with. The best way—perhaps the only 
practical way —to arrest it is to have flues or 
settling chambers that will cause the flow of gases 
to be extremely sluggish, so that fine particles may 
have time to settle. Of course, baffling devices 
may be used as adjuncts, but reduced velocity of 
draught is the true solution of the problem. 

To Londoners the question of dealing with dust- 
bin refuse is one of great and growing importance. 
At present the system generally followed by the 
local authorities is the barbarous one of selecting a 
plot of unoccupied ground on the outskirts of 
the town, on which to dump refuse of all kinds. 
There it lies in festering heaps, a hotbed and forcing 
house for those zymotic diseases which the Registrar- 
General’s returns make so sadly familiar, even 
to those to whom they are not brought home in a 
more tragic manner. Steam or no steam—that is 
a subordinate questidn —it is absolutely possible 
to construct destructors, at no very extravagant 
cost, which would consume all refuse without 
danger to health ; and we are strongly of opinion 
that this could be done with an actual money-saving 
to ratepayers. If 35 indicated horse-power per 
cell can be obtained from burning refuse only, the 
case for the destructors is still stronger. This is 
the figure Mr. Watson gives, and he has claims to 
be considered a competent guide ; for not only has 
he had considerable experience in the burning of 
refuse, but he is also a competent engineer, 
capable of dealing with the subject from a mecha- 
nical point of view. The Oldham electric lighting 
authorities are so satisfied with their experience 
that, after 18 months’ work, they have gone to the 
expense of a second boiler, for the purpose of 
getting more steam for their purpose. There are 
other provincial sanitary authorities who are show- 
ing increased activity and a greater sense of respon- 
sibility in this matter of refuse destruction, and 
perhaps the Metropolis may some day awake to its 
duty in regard to the disposal of waste matter. 





THE ELECTROCHEMICAL TREATMENT 
OF GOLD ORES. 

On Thursday, January 27, Major-General Webber, 
(Ret.), R.E., read a paper before the Institution of 
Electrical Engineers, entitled ‘‘ Notes on the 
Electrochemical Treatment of Ores containing the 
Precious Metals,” The first part of it was his- 





torical, describing typical apparatus which have 
been suggested or tried for the electrochemical 
treatment of gold and silver ores. The main 
subject of the paper, however, was the Pelatan- 
Clerici process, produced in 1894 in the United 
States. In this the powdered quartz is mixed with 
water to form sludge, and is placed in 23-ton lots 
in a wood-lined vat. The bottom of the vat is 
formed of a copper plate covered with a layer 
of mercury. This plate is connected to the 
negative pole of a dynamo, and the mercury 
forms the cathode. In the centre of the vat is 
a vertical revolving shaft, carrying four flat 
vane-shaped horizontal plates, the under surfaces 
of which are 4 in. to 6 in. above the mercury. 
These plates are connected to the positive terminal 
of the dynamo, and form the anode. Projecting 
below the surface of the iron plates are a number 
of stout wooden pegs which reach within about 
an inch of the mercury, and keep the sludge in a 
constant state of agitation. Around the inner peri- 
phery of the vat are inclined bafflers which direct 
the current of revolving sludge towards the centre 
of the vat, and thus keep it continually mixed. 
The current is passed into the vat at a potential 
varying from 5 to 14 volts, according to circum- 
stances. The minimum current used is 14 amperes 
per square foot of half the combined areas of the 
anode and cathode. 

The method of working is as follows: The pulp 
is mixed with water, the weight of the latter being 
about three-fifths of that of the ore. To this is 
added common salt in proportions varying between 
0.2 and 1 per cent. of the weight of the ore in the 
sludge, the amount depending upon the nature of 
the gangue. The shaft is set revolving, and the cur- 
rent is turned on. The following chemical action 
then takes place, according to the explanation given 
by Major-General Webber. As the sodium is 
liberated, in contact with the mercury, a sinall pro- 
portion is dissolved in the mercury as an amalgam. 
But the greater part of the sodium re-acts on the 
water, giving sodium hydrate (Na HO) and hydro- 
gen. Most of the chlorine will at first be dis- 
solved in the solution, but as the liberation takes 
place at the surface of the anode, a small quantity 
may be used up in attacking that metal. At the 
same time the agitation of the sludge will cause 
some of the sodium and the chlorine to re-combine 
to form sodium chloride and sodium hypochlorite 
and water (Na ClO and H,0). 

The nascent chlorine may be expected to attack 
some of the baser metals present, such as sulphides, 
selenides, arsenides, &c., the chlorine uniting with 
the metallic base, and the other element being oxi- 
dised into sulphuric, selenic, or arsenic acids. At 
the same time some of the gold is brought into 
solution by the chlorine, as chloride of gold 
(Au Cl,), which is deposited by electrolysis on the 
mercury. The free gold which is not dissolved 
will be precipitated. The difference of electric 
potential set up between the mercury and the liquid 
alters the surface tension at the liquid junction, 
and helps the metallic particles, particularly the 
float gold, to come in contact with the mercury. 
This preliminary stage of two hours is completed 
by the addition of lime, if there be present an excess 
of acid, such as hydrochloric acid, resulting from the 
formation of sodium sulphate, sodium selenate, &c., 
with the subsequent formation of free acid. Of 
course, the lime will not get rid of any excess of hy- 
pochlorite. Lime, to remove free chlorine, is not 
added until any metals in the solution, such as copper 
sulphides, or arsenides, have been formed into 
electrolysed salts through conversion into chlorides. 
These, which cause waste of cyanide of potassium, 
would, to a certain extent, go into solution, and, 
by electrolytic action, become deposited in the mer- 
cury, and their values saved. All this preliminary 
work not only amalgamates a large proportion of 
the free gold and silver, but also prepares for the 
more effective action of potassium cyanide, both as 
a solvent and as an auxiliary in producing the con- 
dition of increased conductivity in the solution. 

Potassium cyanide, in proportions up to 2 lb. 
to the ton, is then added. This causes the solution 
of some of the finely divided gold, and a further 
solution occurs when, by the passage of an electric 
current, a deposition yielding free cyanogen at the 
anode and hydrogen at the cathode, ensues. A 
part of the potassium cyanide—which in this pro- 
cess is added in large excess of the theoretical 
requirements—is oxidised by the excess of hypo- 
chlorite present in the vat. It is also desirable 
to have some cyanide to spare, because the cyanogen 





formed at the anode and dissolved in the solution 
will readily unite with the lightest particles of gold 
to form the double cyanide of gold [Au K (CN),], 
which is a salt that is easily soluble and readily 
electrolysed. There is an advantage also in the 
simultaneous electrolysis of both sodium chloride 
and potassium cyanide. Chlorine and cyanogen are 
both yielded at the anode, and would probably 
lead to the production of eyanogen chloride, which 
(in common with cyanogen bromide) would be, in 
the presence of potassium cyanide, as effective, if 
not more so, in attacking gold as cyanogen itself. 

The following Table gives the results of some 
tests on a full-size scale, made at Denver, with low- 
grade ores from various mines, pulverised to 40- 
mesh only : 


Treatment of Gold Ores by the Pelatan-Clerici Process. 








: } ey — Precipi- Precipitated Total 

Name of Mine. | Accay Gold | ,tated fromthe | Gold 

val | Direct. | Solution. | Saved. 

ue. | | 
| per cent. | percent. | per cent. 

Rose .. 10.0 | 40 50 =| = 90 
De la Mar 13.0 46 31 77 
a 4.8 | 55 25 80 
Oaxaca .. «| 8.0 ; 45 30 | 4% 
Bassick tailings 6.8 23 53 | 76 
Baby. col 13.2 64 21 85 
Pheenix .. 2.4 75 17 92 
Leroi 8.4 57 19 | 76 
Alma 18.4 80 9 &9 
Miller 7.8 60 25 §5 





Some of the above samples were pulverised also to 60 mesh, and 
gave a result from 6 to 10 per cent. better. 


The discussion was opened by Dr. Frank L. 
Teed, who said that the paper needed taking apart 
and putting together in a different order. The 
processes were arranged chronologically, whereas 
they should have been grouped according to their 
nature. In some case the nature of the operation 
had been mis-stated. The Siemens-Halske process 
aimed at removing the gold from the solvent, and 
not at getting it into solution. Molloy, again, only 
attempted to remove gold from solution, and not 
to dissolve it. He(the speaker) did not understand 
whether the gold stated in the Table to be ‘ pre- 
cipated from the solution ” was got while the solu- 
tion was in the tank, or after it had been removed. 
The chemistry of the process, as expounded by 
General Webber, was a little involved. There was 
nothing in the paper that differentiated between 
one kind of ore and another. For instance, 
chlorine would dissolve metallic gold, but not 
pyrites ore, unless it was roasted first. He wished 
that there had been more information as to cost. 
What was the expense for agitation, for electricity 
and for cyanide? This latter seems to be a formid- 
able item, for two pounds, costing three shillings, 
were said to be used, as against five ounces by 
another process. The paper seemed to contain a 
full condemnation of the process, and in regard to 
that Dr. Teed said he must praise the great can- 
dour and impartiality of the writer, who had placed 
all the facts on record, whether favourable or un- 
favourable. Why should hypochlorite be formed if 
it were so prejudicial ; and why should a process 
be followed which liberated sulphur, silenium and 
the rest of the objectionable elements in the ore ! 

Mr. E. F. Herroun said that the process would 
treat ore containing free gold and also some pyrites. 

Mr. H. L. Sulman stated that the process aimed 
at making electricity aid in dissolving gold. It was, 
however, in the precipitation of gold that electri- 
city was most useful. General Webber's historical 
summary was most interesting. Crookes and 
Atkins had both made attempts in this direction. 
General Webber had shown that the Pelatan- 
Clerici process was the only one which attained 
some success, for it had attained some. First, the 
free gold was taken up by mercury ; then the re- 
maining gold was dissolved by cyanide. Agitation 
was a retrograde step with cyanide, for the cyanide 
was destroyed by the agitation of the ore. It was 
not until percolation was adopted that success began 
to be attained. When the plant was compared with 
the cyanide plant, the difference was seen at once. 
In the Transvaal a tank took a charge of 300 tons 
of ore, and 90 per cent. of the gold was extracted. 
This was far simpler than the Pelatan-Clerici pro- 
cess. Why was not the cost of the process given, 
as that was the touchstone of success? Dr. Her- 
roun said that the process would work if the free 
gold were not swamped by pyrites, but it often was 
sealed betweed two films of pyrites, and then the 
chlorine could not touch it. 

Professor Bauerman asked how the mercury was 
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to be kept from sickening with so much sludge 
upon it. 

Mr. A. E. Jenkins said it was desirable to keep 
iron and copper out of mercury. It was conceiv- 
able under some circumstances that the process 
might be useful. Sodium helped mercury to keep 
clean. Some ores contained enough sulphides to 
dirty the mercury, and yet not sufficient to interfere 
seriously with amalgamation; and for such the 
process would be exceedingly applicable. The pro- 
cess would do well for rich ores, rather dirty and 
yet not pyritic. For free milling ores it was not 
wanted. The paper said that 36 horse-power hours 
were required per ton of ore ; and such ore as that 
referred to ought to be treated for 2s. 6d. to 3s. 
per ton. In the Rand the cost of treating the 
slimes was 3s. 9d. per ton, and the entire ore cost 
6s.a ton. At another mine milling cost 4s. a ton, 
cyanide 2s. 4d ; the total was 7s. per ton of ore. 

Mr. Pelatan said he would give some explanations 
on points that did not seem to be well understood. 
The pulp was first run from the stamps into a large 
mixing vat, and was drawn from there as it was 
required. They always ran for two hours with 
salt, without any cyanide. In that time they 
got a certain amount of gold; then they added 
cyanide, and got more gold. The power required 
was 4 horse-power for stirring, while the electricity 
represented $ horse-power in addition. The 36 
horse-power mentioned included that for driving 
the stamps, which were required, whatever the 
process. They were not certain that the reactions 
set forth by General Webber were actually those 
which occurred. Two pounds of cyanide were an 
extreme amount. In some places only 1 lb. was 
used, and in Russia 4 lb. had sufficed with ore con- 
taining 4 per cent. of arsenical pyrites. In the 
Rand the tailings were washed ore, and this 
vitiated the comparison. 

At this point the discussion was adjourned. 

On the resumption of the debate last Wednesday 
the secretary read a list of queries from Mr. Sul- 
man, and replies from M. Pelatan. According to 
these latter the cost of a 9-ft. tank was 601. ; and 
20 tanks, to treat 100 tons per 24 hours, could be 
installed for 5000/., but without milling machinery. 
Sludge containing 60 per cent. of water could 
usually be agitated quite well; but if not, more 
water could be added, and one-half horse-power was 
sufficient for each tank. The cost of treatment 
varied according to circumstances, but it might be 
put as follows per ton : Chemicals, 2s. 6d. to 4s. ; 
power, 1s. 2d. to 1s. 6d. ; labour, 6d. tols. The 
cost was less for slimes. Six hundred pounds of 
mercury were put into each tank, and the loss was 
20z. per ton of ore. The fineness of the bullion 
produced was 800, but if much copper were 
present it would be less. At the end of the 
treatment all the residue was thrown out, and 
there was no attempt to recover any cyanide. He 
could not give accurate figures as to the cost of 
treating 100 tons of copper concentrates. When 
arsenical ore was treated, no arsenic was found in 
the mercury. Even if iron and copper were pre- 
sent in the ore, the results of treatment were 
satisfactory. Fine crushing increased the output 
of gold, and the extra gain quite covered the in- 
creased cost at the stamps. Nascent cyanogen was 
obtained in the tank, and acted very energetically. 
The Pelatan-Clerici process could deal with pulp 
that had passed through a 150 mesh, and therefore 
could deal with slimes. 

A communication from Mr. Louis was also read, 
asking in what respect the process was better than 
others, and requesting more information. Mr. 
Cooper asked if the action of the chlorine was 
essential to the process. Would it not do equally 
well to add it mechanically, as it was not acid after 
it had left the anode? There was no special virtue 
in electrolytic chlorine. 

In his reply, General Webber complained that 
statements had been read into his paper which he 
had not made. For instance, he had not said that 
power to the amount of 36 horse-power hours was 
required per ton of ore. He had been reproached 
for not going into the question of cost, but in writ- 
ing his paper he had kept in mind that it was to be 
read before a scientific institution, and not a com- 
mercial one. Tailings and slimes had both been 
mentioned, but it must be remembered that they 
were usually subjected to quite different treat- 
ments. Mr. Jenkins had mentioned 6s. to 7s. a 
ton as the cost of milling and cyanide, but this did 
not include the treatment of slimes. Besides, 
such costs were only accurate when working on a 








very large scale, such as 500 to 1000 tons a day. 
But such operations were rare outside the Rand. 
The usual method required a series of opera- 
tions, such as (1) concentration, (2) amalgama- 
tion, (3) cyaniding, and deposition of tailings. 
In the process before the meeting there was only 
one operation, which occupied but little time and 
small space. He had avoided the question of cost, 
because, among other reasons, it largely depended 
on the price of labour. It should be remembered 
that Kaffir labour could be obtained in the Rand 
for 2s. a day, while white labour in mining camps 
costs from 10s. to 12s. a day. Messrs. Teed and 
Sulman had shown great anxiety to obtain infor- 
mation, but they had given none about their own 
process. He had heard of their process being used 
at the Brownhill mines in Australia, where the ore 
carried 4 oz. of gold to the ton. There the 
dust made in the mill was treated sepa- 
rately in filter presses. A process might be 
very good for such conditions and quite inappli- 
cable to low-grade ores, such as he was consider- 
ing. The great merit of the Pelatan-Clerici treat- 
ment was that it required very little labour and 
supervision. He was sorry he had not made him- 
self clear in all respects to Dr. Teed. He would 
therefore explain that the free gold came down in 
the first stage of the treatment ; the time occupied 
was always the same, but the chemical varied accord- 
ing to circumstances. Roasting might be resorted to 
if necessary. The opposition to agitation of the pulp 
probably arose from the fact that many processes 
would not work with turbid solutions ; they must 
have aclear liquid. It was amalgamation and not 
deposition that was the object in the process he 
had described, and hence turbidity did not matter. 
He had been complimented on his candour in set- 
ting forth the weak points, as well as the excel- 
lencies of the system, but it was his habit to give 
both sides of a question. 

After a few remarks from the President a vote of 
thanks was given to General Webber. 








WATER SUPPLY. 
Wuart has been called ‘‘the two great water 
epidemics of 1897,” have brought the water ques- 
tion once more to the front, and caused wholesome 


fears to arise in the breasts of a great many people}. . 


living in towns where the source of supply is not 
absolutely beyond question. The full inquiry into 
the graver epidemic at Maidstone is only now com- 
mencing, although the Medical Inspector of the 
Local Government Board, Dr. Theodore Thomson, 
had already instituted an inquiry. This, however, 
has been abandoned, it is said on account of pres- 
sure brought to bear on the Department from out- 
side. If this be true, it is not to the credit of 
those having the control of affairs at the Board of 
Trade, and shows one of the weaknesses of our 
political system. 

The second of the ‘‘ two great water epidemics,” 
that at King’s Lynn, has been investigated by Dr. F. 
St. George Mivart, who has issued a report. It will 
be remembered that there was a serious outbreak of 
enteric fever in this town ; and it was so sudden that 
towards the end of October no fewer than 114 persons 
were attacked in the course of five days. This was 
not a new experience at King’s Lynn ; and, indeed, 
the townspeople appear to have been more than 
culpably negligent in the conduct of their muni- 
cipal affairs. ‘They had had ample warning of what 
might take place, for in 1892 an epidemic of a like 
nature occurred, and this was undoubtedly caused 
by the public water supply. On that occasion Dr. 
Bruce Low made a full inquiry into the circum- 
stances, and he gave distinct warning that the 
source of supply was foul. Since then King’s Lynn 
and the village of Gaywood had in no year been 
free from enteric fever, although nothing in inten- 
sity like last year’s epidemic had been experienced. 

The public water supply of King’s Lynn is still 
obtained, as it was when Dr. Bruce Low made his 
inquiry, from the Gaywood River, which in turn 
has its source in several springs, many of which, 
the townsmen were told by Dr. Low, rise amidst 
foul surroundings. Dr. Mivart discovered no im- 
provement five years after his predecessor’s 
serious warning. ‘‘ Focal matters,” he says, 
‘* were being washed out into the stream at seasons 
of heavy rain. The earthenware pipes at the 
intake of the water works were leaking so freely 
at the joints that a pump had to be used to get rid 
of the escaping water, so that an inspection might 
be made. . . . The pipes were not bedded in con- 





crete, but were laid in clay, covered with heavily- 
manured garden mould.” The report further states 
that there were multifarious opportunities for the 
water to become polluted by human excrement, not 
to speak of other impurities directly discharged into 
it, either at the source of the river, in its course to 
the intake, or at the water works, where ‘the 
so-called filter-beds were really only straining 
tanks.” 

We suppose there are some educated and civilised 
inhabitants of King’s Lynn and the village of Gay- 
wood ; but it is difficult to believe there can be 
very many, in face of the revelations of the in- 
quiry ; for, certainly, any persons pretending to 
the smallest measure of refinement would do their 
utmost to leave a town where the water they had 
to drink was a solution of fcecal matter. The 
report of Dr. Bruce must have been well known in 
the town ; indeed, ‘‘the quality of the Gaywood 
River water had again and again been called in 
question.” If, however, no warnings had come 
‘from outside to the inhabitants, they had practical 
demonstration of the unsatisfactory nature of the 
supply. Dr. Mivart was informed by several resi- 
dents that ‘‘ after heavy rain the water became so 
thick that it was impossible for a person taking a 
bath to see his own legs in the water, which was of 
a brown colour.” The wonder is that persons who 
could live under such conditions should have sufti- 
cient sense of cleanliness to want to take a bath ; 
especially as we are told the fluid supplied occa- 
sionally contained numbers of small leeches. 

The King’s Lynn case, it will be seen, was not 
one of ignorance, or even of sloth and forgetfulness. 
Moreover, the water had been shown to be what 
it was by ‘‘chemical testimony, which had de- 
scribed it as unfit for drinking purposes ;” while 
‘local medical opinion long since utterly con- 
demned the water.” ‘‘Incredible as it might 
appear,” adds Dr. Mivart, ‘‘ a large and influential 
section of the inhabitants of Lynn maintain, or, at 
any rate, have maintained until now, that the 
water, manifestly polluted though it be, is of ex- 
cellent quality.” The report further states that 
‘* ever since 1876 the more thoughtful section of the 
inhabitants (who must have drunk mineral waters) 
have been engaged in a struggle, the bitterness of 
which only those resident on the spot can realise. 
. In 1875 Mr. Hawksley recommended that 
the water should be brought in pipes from 
one of the springs direct to the town. Since then, 
until recently, in vain have medical officers of 
health, engineers, and surveyors protested ; and 
experts, like Mr. Whitaker and Mr. Mansergh, 
reported and advised. The party, with whom no 
argument, but the one as to cost, had any weight, 
was too strong.” Now, however, after so much 
suffering and loss of life, a provisional order of the 
Local Government Board has resulted in a scheme 
for bringing water from deep wells in the chalk ; 
‘*but it will be six or eight months,” the report 
says, ‘‘ before the works are completed.” By an 
ancient rhyme, said to date back to the Eliza- 
bethan period, the epithet ‘‘ dirty” was awarded 
to a town in the west; if the verse were rewritten 
in the Victorian era the distinction might be trans- 
ferred to the east. 

Efforts have been made by some to discredit the 
use of Thames water for the supply of London on 
the strength of the Maidstone and King’s Lynn 
epidemics ; and,-curiously enough, an argument in 
favour of disestablishing the Metropolitan water 
companies, and handing the business of water 
supply over to a public authority has been founded 
on these provincial failures; the fears of the 
public being appealed to in order, we suppose, to 
incite them to support a change. Now in the 
King’s Lynn case—we prefer to say nothing about 
Maidstone at present—we see water supply by a 
public body at its worst, and we may at once say 
that there would be no fear, if the London County 
Council controlled the Metropolitan supply, that 
we should be brought to the pass of drinking such 
diluted sewage. Indeed, the presence of so able 
and conscientious an engineer as Sir Alexander 
Binnie—and one, too, who has made water supply 
his special study—is a guarantee that London will 
not have to complain of the sufficiency or purity of 
its water supply so long as he has any voice in the 
matter. Still the London County Council is a 

ublic body, elected by the popular vote : so is the 
Toe Council of King’s Lynn. If, therefore, the 
experience of the latter town had any bearing on 
London water supply it would be analogous to that 
supply if under the control of the County Council, 





3 
g 


182 


ENGINEERING. 





[FEB. 11, 1898. 








rather than when carried out by private companies. 
As a matter of fact, however, London has little if 
anything to learn from the King’s Lynn epidemic. 
The geographical and economic conditions are so 
different that there is no probability that we shall 
suffer in the same manner. 

The question of the water supply of the Metro- 

olis, like the poor, is, however, always with us. 
hough we have seemed on the eve of settling it 
on many occasions during the last 25 years there 
has always been a hitch somewhere, and the result 
has invariably been ‘‘as you were,” to borrow a 
phrase from the barrack yard. How many Royal 
Commissions, with their tons of Blue Books, abor- 
tive Bills, Parliamentary discussions and inquiries 
there have been, it would be profitless to count 
up; but the money spent in this way during a 
recent period would probably supply a year’s full 
revenue for some States that fill a position of im- 
portance, in their own estimation at least. Two 
years ago it seemed as if Lord James of Hereford 
had already brought the end in sight, but public 
distrust of the London County Council proved 
fatal to a scheme which proposed to give a _pre- 
ponderance of power to that body. At the pre- 
sent time we have the usual Royal Commission 
in full inquiry, and in due time (more or less 
remote) we shall have a report, to advise, sug- 
gest, and be forgotten. 

In the meantime the eight Metropolitan com- 
panies pursue their course of iniquity in working 
for profit ; and, indeed, are spending large sums in 
adding to their resources, just as if there were no 
Progressives or Socialists thirsting to make an end 
of them. Fortunately, however, for the water 
companies, the County Council has put itself out 
of court for many years to come by the enormously 
extravagant and unnecessary scheme, for which it 
has declared, of bringing water from Wales—un- 
necessary, in spite of Maidstone and King’s Lynn— 
and the ineptitude for carrying on business which 
it displayed in the management of its own Works 
Department. It may be an immoral thing for 
water companies to work for money profit, but it is 
a question whether it is not more to the advantage 
of all, than that works departments and water com- 
mittees should work for political profit. To be 
plain, Londoners fear that the County Council 
desires to get hold of the water supply to use it as 
a part of the political machine, and public opinion 
very wisely refuses to make a question of such 
material importance a pawn in the political game. 
Whether a suitable ‘‘ water trust” can be evolved 
is another question upon which the Royal Commis- 
sion now sitting may, after all, possibly throw some 
light. 


THE WORKING OF THE BOILER 
EXPLOSIONS ACTS. 

THE annual report for the year ending June 30, 
1897, on the working of the Boiler Explosions 
Acts, 1882 and 1890, has at length been issued by 
the Board of Trade. During the term covered by 
the report 57 preliminary and 23 formal investiga- 
tions were held under the provisions of the Acts. 
The 80 explosions thus dealt with caused the death 
of 27 persons and injury to 75 others. This repre- 
sents a total of 102 persons killed and injured 
during the year, and exceeds the average (90.5) for 
the 15 years during which the Act of 1882 has been 
in operation by about 12.7 per cent. The loss of 
life, taken alone, closely approximates to the average 
(28.6) for the same period. In 42 cases, it is stated, 
the boilers were under the inspection of some public 
association or were used in vessels provided with 
Board of Trade Passenger Certificates ; but in many 
of these cases the explosions were not due to de- 
fects which existed when the last periodical inspec- 
tion was made. On analysis it appears that 18 
boilers, &c., were under Lloyd’s survey, 13 under 
boiler insurance companies or inspecting associa- 
tions, six under the Board of Trade, passenger 
certificate (in four of these cases the boilers also 
being under Lloyd’s), and five under the British 
Corporation, the Bureau Veritas and Lloyd’s, singly 
or combined. 

Appendices B, C, and D, added to the report by 
Mr. Murton, the solicitor to the Board of Trade, 
give some further information. 

Appendix B describes the 80 explosions as having 
arisen from the following boilers or vessels : 

19 marine boilers. 

15 vertical boilers. 

9 locomotive boilers. 





6land boilers (cylindrical, Cornish, Lanca- 
shire, &c. ). 

19 steam pipes, stop-valve chests, &c. 

5 stills, kiers, &c. 

7 miscellaneous. 

The causes of the 80 explosions was as follow : 

28 deterioration or corrosion, or safety valves, 
&c., defective. 

33 defective design, workmanship, material, or 
construction, or undue working pressure. 

12 ignorance or neglect of attendants. 

7 miscellaneous. 

In 42 cases in which the boilers were under the 
inspection of public associations or the Board of 
Trade surveyors, and which are duly enumerated, 
the explosions, it is stated, were not due to any 
defect in the conditions of the boilers. 

Appendix C gives the total number of explosions 
dealt with since the passing of the Acts, the number 
of lives lost, and persons injured. 


| | 
| Number of | Number of | Number of 


Year. Explosions. | Lives Lost. |Persons Injured. 
1882.83 45 35 33 
1883-84 41 18 | 62 
1884-85 | 43 40 62 
1885-86 | 57 33 79 
1886-87 | 37 24 44 
1887-88 | 61 31 52 
1888-89 67 } 33 79 
1889-90 a7 21 | 76 
1890-91 72 32 61 
1891-92 | 88 23 82 
1892-93 | 7 20 07 
1893-94 | 104 24 54 
1991-95 } il 43 85 
1895-96 79 25 | 48 
1896-97 80 27 75 
Totals .. ... 1038 429 | 929 
Average of 15 years 68 93 28.6 | 6L.9 


Appendix D states that 23 formal investigations 
were held into the circumstances attending boiler 
explosions which occurred during the year ending 
June 30, 1897. These investigations related to the 
explosion of 

9 vertical boilers. 

3 land boilers (cylindrical, Lancashire, &c.). 

5 locomotive boilers. 

1 Rastrick boiler. 

2 kiers. 

1 tank. 

1 steam pipe. 

1 still. 

These explosions caused the death of 18 persons, 
and 49 persons were more or less seriously injured. 
The Courts in each case have, it is added, ascer- 
tained, and reported upon the cause of the ex- 
plosion, and in no case has it been shown that this 
was due to pure accident. 

In four cases the boilers were insured by insurance 
companies, and in three of these cases the ex- 
plosions were due to circumstances which could not 
have been prevented by their inspectors. 

The report devotes a special paragraph to the 
ignorance of some of the men who were in charge 
of the boilers ; and in one case it is stated that an 
‘* engineer ” had charge of four boilers, and although 
he was responsible for them, he had had no prac- 
tical experience, while he admitted that he had 
only once seen a boiler tested, and that was 14 
years ago. Parts of the boiler which exploded had 
wasted from 2 in. to ,', in., but the detoriation was 
not discovered. Other equally flagrant cases were 
met with during the year. 

The following amounts were ordered to be paid 
towards the costs and expenses of the investiga- 
tions : 


£ 
Vendor So ee che or 5 
Insurance company ios ee 50 
Engineers ... ae ae 15 & 25 
Fitter se fe vy 5 
Owners... Ae as oe 10 in 3 cases. 
i 


15 ,, 1 case. 
25 ,, 2 cases. 
40 ,, 1 case. 
50 ” 1 ” 
8, 
80 ” 1 ” 


” 
” 
” 
” 
” 


The gross total amounted to 425l., as compared 
with 275. for the year ending June 30, 1896. 





THE WEATHER OF JANUARY, 1898. 

THE prominent feature of the weather of January, 
1898, was the extraordinary mildness notwith- 
standing the sun was seldom visible ; but meteoro- 
logists will be curious as to the very high baro- 





metric pressure, which was related to anticyclonic 
wind systems centrally situated in western Europe. 
They gave to these islands winds chiefly from 
south-westward. There was little or no wind from 
eastward. Consequently, the north and west dis- 
tricts alone got a normal supply of rain, the east 
only about half, and the south a third of the usual 
quantity, on comparatively few days. The mean 
pressure and temperature of the atmosphere at ex- 
treme positions of the British Islands, to which the 
Isle of Man is central, were as follows : 





























| nm | Mean | >, 

ose Mean | Difference | Difference 
Positions. | Pressure. | from Normal. | —— from Normal. 
| re. | 

| in. in. | deg. | deg. 
North .-| 29.85 above 0.21 | 45 | above 6 
South oy 30.32 » 0.36 | 49 | a * 
West ae 30.10 » 0.32 | 49 jae oe 
East «| some | «, 0:88 44 mee 
Central ..| 30.18 | °,, 0.85 | 47 3 6 








The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 





oe . Difference 
Places. Rainy Days. Amount. from Normal. 
in. in. 
Sumburgh 4 29 4.33 0.48 less 
Scilly .. | 15 1.24 220’, 
Valentia 20 5.52 0.79 ,, 
Yarmouth 12 0.96 | 1.60 ,, 


The resultant of the winds was S.W., and 
the trend of the isobars from W. by S., with a 
gradient of .053 in. per 60 geographical miles. 
Strong or stormy winds were almost constant in 
the north of Scotland. On the last two days a 
large cyclonic wind system embraced these islands, 
the centre passing eastward but clearing the north 
of Scotland, so that it must have extended nearly 
1000 miles northward of these islands. The least 
atmospherical pressure, 29.15 in., occurred on the 
Ist ; the greatest, 30.7, on the 29th. The lowest 
temperature, 23 deg., was reported at Lairg, on the 
7th ; the highest, 60 deg., at Wick, on the 19th. 
The mean temperature at 8 a.m., Greenwich time, 
for the entire area of these islands at sea level, was 
onthe Ist 40.5 deg., 6th 48 deg., 7th 42 deg., 12th 
47 deg., 17th 44 deg., 19th 51 deg., 23rd 45 deg., 
26th 48 deg., 28th 45 deg., 30th 51 deg. ; thus, 
though fluctuations were frequent the amplitudes 
were not large. At 8 a.m., the 10th, while the 
temperature at Scilly was 50 deg., Loughborough 
had only 30 deg. ; 17th, Scilly 51 deg., London 
31 deg. ; 22nd, Shields 51 deg., Wick 31 deg. ; 
23rd, Belmullet 50 deg., Loughborough 30 deg. 
Aurora was seen in north Scotland on the Ist and 
19th. The atmosphere was seldom very clear. 
Bright fine days ranged between four in the central 
and two in the west ; overcast between 24 in the 
east and 17 in the south district. Fog prevailed in 
east England on nine days. On the 5th, 1.58 in. of 
rain was measured at Valentia. For the four weeks 
ending the 29th, the duration of bright sunshine, 
in percentage of its possible amount, was for the 
United Kingdom 13, Channel Isles 23, south-west 
England 15, south Ireland and north-east England 
14, north Scotland and south England 13, east 
Scotland and central England 12, north Ireland, 
east and north-west England 10, west Scotland 9. 

The death rate of the Metropolitan district 
averaged 22.4; that for the 33 large towns of 
England and Wales 20.3. The deaths from diseases 
of the respiratory organs reached a maximum of 
701 in the week ending January 1 at London, and 
have since been decreasing. The mortality from 
measles and diphtheria has been decreasing, from 
whooping cough and influenza, increasing. At 
Greenwich Observatory the 5th, 6th, 19th to 22nd 
inclusive, were 11 deg. above the normal mean 
daily temperature. On the 5th the maximum tem- 
perature in free air was the same as in the shade, 
52.2 deg. ; and also on the 29th, 46.8 deg. The 
highest temperature on the 6th was 53.7 deg., 
lowest 45.8 deg.; and on the 2Ist 53 deg. and 
49.5 deg. On the 16th the minimum temperature 


Temperature. June 7, 1883. | January. 
Mean for the day 9 
Maximum inshade ..| 56.1 ,, 56.1 4, 19th, 1879. 


99.8 ,,  3lst, 1881. 


77.3 55 


sf 51.6deg. | 53.7 deg. on Ist, 1883. 
9 sunshine | 








onthe ground was the same as that in the screen 
at4 ft., 34 deg. ; also on the 17th, 30 deg., and on 
the 29th, 27 deg. These coincidences are very 
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unusual, It may not be generally known that in 
this variable climate a mild day in midwinter may 
be warmer than a cool day neat midsutmmer. The 
above figures from the Greenwich records will 
confirm the fact. 








NOTES. 
Tae Late Knut Styrre. 

A GREAT authority on iron and steel has passed 
away in the person of Professor Styffe, who 
died in Stockholm on February 3, having just 
entered his seventy-fifth year. After completing 
his studies at the University of Upsala he passed 
through the School of Mines at Falun, and was 
afterwards engaged as a mining engineer in the 
Sala silver mines, but he was soon called by his 
Government to be the chief director of the Royal 
Technical Institution at Stockholm. Here he 
rendered great services during more than a quarter 
of a century, and was consulted at the same time 
by the Board of Iron and Steel Works (Jernkontor) 
in Sweden. 
was begun in Sweden, some 40 years ago, the ques- 


tion naturally arose of using the excellent native | 


iron and steel for the railway plant, and the State 
appointed a Committee to make careful researches as 
to its adaptibility for the purpose. Director Styffe 
was appointed chief of this Committee and carried 
out these researches during a period of five years in 
the most minute and scientific manner. His 
results were published in the ‘‘ Annals” of the 
Jernkontor, or Board of Iron and Steel Works in 
Sweden, They were translated into English by 
C. P. Sandberg, and published under the title of 

The Elasticity, Extensibility, and Tensile Strength 
of Iron_and Steel,” with a preface by John Percy 
(John Murray, 1869). The work caused a great 





When the construction of railways | 
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deal of interest in the engineering press at the time. 
Styffe was juror for Sweden for mining and metal- 





lurgy at the London International Exhibition in 
1862, and at the subsequent Exhibitions in Paris 














and Vienna. Last summer he was present as an 
honorary member of the International Congress for 
the Testing of Materials at Stockholm, and was duly 
honoured for his long and valuable services. We 
publish his portrait in the adjoining column. 


THe PRroposeD VOLUNTEER Corps OF ELECTRICAL 
ENGINEERS. 

The Volunteer Corps of Electrical Engineers which 
is being organised with the support of the Institu- 
tion of Electrical Engineers will, it is hoped, soon 
be placed on a working footing. The War Office has 
shown every sympathy with the scheme, as the 
services of the members are expected to prove of 
much service in matters of submarine mining, 
military arc lighting, and similar work. The head- 
quarters of the corps, which for the present is to 
be composed of four companies, will be fixed at 
13, Victoria-street. Most of the officers have 
already been appointed, though one or two com- 
missions are still intentionally held open so as to 
provide an opportunity of accepting any specially 
good man who may come forward later on. 
All those yet appointed have undergone special 
training for the work at the Needles, Isle of Wight. 
The training will be both military and technical, 
the former including infantry drills and target 
practice, whilst the other will have reference to mili- 
tary electrical engineering, at which the members 
of the corps must spend at least 78 hours per 
annum until expert, and 48 hours afterwards. The 
uniform will be similar to that worn by the other 
Royal Engineer Volunteers, with such modifications 
as the War Office may approve. Members will be 
called on to pay for their own uniforms, but the 
amount so expended will be refunded on the 
member making and maintaining himself efficient 
for a period of two years. A non-efticient, in addi- 
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tion to losing this grant, will be liable to a fine of 
50s. Lord Kelvin has consented to take the 
appointment of honorary colonel, whilst Dr. John 
Hopkinson, F.R.S., is the major commanding. 


Giascow INTERNATIONAL ExuHrsition, 1901. 


Glasgow, with characteristic energy, has already 
matured the arrangements for the Exhibition which 
is to mark the dawn of a new century, and to sig- 
nalise the opening of the art galleries, built partly 
from the surplus of the Exhibition of ten years ago. 
The Executive Committee had a meeting on Friday 
last, when it was reported that the guarantee fund 
had reached a total of 349,667/. Half-a-million 
was aimed at, and there is every reason to expect 
that it will be easily raised. The conveners and 
joint conveners have been appointed, and, as in 
the Executive Council, the working element strongly 
predominates. A glance through the list shows 
that in every case the officers have been chosen, 
not only because they are representatives of the 
industries comprised within the sections, but that 
they are active workers. Only with such organisers 
can success be insured. Thus, in Machinery and 
Electric Lighting Mr. Stephen Alley is convener, 
and Mr. Hugh Reid vice-convener, and for Naval 
Architecture and Shipbuilding Mr. John Hender- 
son is convener, and Mr. John Inglis vice-con- 
vener. Other cases might be quoted : Agriculture, 
Horticulture, Chemical, Educational, Mineral and 
Geological, Textile, Fine Arts, Indian, Canadian, 
and Colonial and other committees are as appro- 
priately led. Lord Blytheswood is again taking an 
active part, the Queen has become patron, and the 
Prince of Wales vice-patron, while already the 
services of Mr. H. A. Hedley, who was manager of 
the last Exhibition, have been secured in the capa- 
city of general manager and acting secretary. His 
salary, it is interesting to add, has been fixed at 
7501. per annum for the four years, with 5 per cent. 
on the first 10,0001. of a surplus and 24 per cent. 
on the remainder. There are, therefore, already 
evidently all the elements of success, the co- 
operation of the people themselves being equally 
assured. 

A TRIAL oF STRENGTH. 

Some trials or experiments, interesting both to 
engineers and zoologists, were carried out a few 
days ago at Olympia, when an effort was made to 
determine the pulling capacity of elephants, horses, 
and men respectively. A discussion having arisen 
as to the strength of the elephant, it was deter- 
mined by Mr. Bailey, of Barnum and Bailey, to 
put the matter to the test. An instrument capable 
of recording a tractive force up to 30 tons was 
securely anchored to the floor of the arena, and a 
pair of horses were first attached toit. These were 
two powerful animals belonging to the Show, and 
were said to be capable of drawing a wagon, with 
load, of 8 to 9 tons on an ordinary road. Their 
record when pulling against the dynamometer was 
1.2 tons. The largest elephant in Messrs. Barnum 
and Bailey’s team was next yoked to the instrument, 
or rather was attached to it by ropes being passed 
round its head. The first pull gave a record of 1.85 
tons, but on a second attempt 2} tons were registered. 
The big elephant was somewhat lethargic, and a 
smaller one, which showed much more spirit, was 
next tried, with the result that a pull of 5} tons was 
registered. The trial to ascertain the pulling power 
of man indicated that 83 men were a ase equal to 
one elephant, for that was the number of men re- 
quired to register a pull of 5.6 tons. In the case 
of the men, and to a much smaller degree in that 
of the horses, there was the disadvantage that the 
collective maximum force was probably not reached. 
As was suggested at the time, a better result would 
doubtless have been obtained had the men been 
trained to pull together. It is well known amongst 
athletics that a scratch team seldom stands much 
chance in a tug of war contest, even when pitted 
against lighter men. The elephant would represent 
a team trained to absolute perfection. It would be 
interesting to have the weight of the 83 men and 
that of the elephant. As far as can be learned 
from the published account, these trials were not 
superintended by anyone trained in the making of 
exact observations. We should like to know if 
the indications of the dynamometer were main- 
tained for a sufficient period to guarantee that they 
were the result of muscular pressure, and were not 
merely attained by a jerk. An elephant could 
produce a very great tension on a rope by throwing 
his weight against it suddenly, far in excess of any 
steady pressure he could exert ; and it is possible 





that the high record of 5} tons may have been 
obtained in that way. 


ProposEeD BascULE BRIDGE ACROSS THE CLYDE. 

Glasgow is again excited over the necessity for 
providing a bridge across the Clyde at the harbour, 
within a mile westward of the Glasgow bridge ; 
but now, as before, the difficulty is to insure the 
minimum of interruption of vehicular cross-river 
traffic and of navigation. High-level and swing- 
bridges were alternately in favour; but now the 
bascule system finds greatest commendation. Mr. 
C. C. Lindsay has made a report to the Corporation 
tion on three alternative schemes. In one case 
he proposes a semi-high-level bridge 1120 yards 
west of Glasgow Bridge, with a bascule span 
of 120 ft., giving 107 ft. of waterway, and two 
side spans 241 ft. and 249 ft.; but although the 
width of the harbour is thus only 610 ft., the 
approach on the north side requires to be 381 yards, 
and on the south side 223 yards, so as to minimise 
the gradient. Thus the viaduct would be about 
832 yards in all. This rise would give a headway 
at high tide of 29 ft. to 30 ft., which would pass all 
moderate-sized vessels ; and the number of vessels 
which would necessitate the opening of the bascule 
has been ascertained to be 32 in 24 hours, equal to 
96 minutes’ interruption of cross-river traftic in the 
24 hours. The bridge would be 66 ft. wide on the 
floor, reduced to 55 ft. over the bascule, and the 
ruling gradient 1 in 29. This structure would cost 
200,000!., excluding land, &c.; but for a few 
extra thousands special direct approaches might 
be formed from the quays, to save the long 
detour to the ordinary approaches. Stairs for 
foot passengers would, in any case, be provided. 
It is further interesting to note that the cost of a 
semi-high-level bridge, as compared with one at 
about quay level, involves an extra expenditure of 
90,000/.; for Mr. Lindsay has reported also on a 
bridge with the same bascule and accommodation, 
but with arches to give a headway of 14 ft., to cost 
109,000’. This gives a gradient of only 1 in 40, 
and obviates the long approaches, which are objec- 
tionable since the line of traffic is close to, and 
parallel with, the river. According to a census, 
the bascule would require to be opened for 46 
vessels in the 24 hours. The extension of the 
harbour westward and the opening of new docks 
has reduced the trafic at this point from 79 vessels 
per day in 1896. Meanwhile, the report is being 
considered. 


Tue Cost or TRANSPORT. 

Nearly everything we use and eat has to be trans- 
ported from a considerable distance, and hence the 
cost of transport affects our spending power in 
every direction. Most things are carried by rail 
over the greater part of the journey which conveys 
them to their destination, but the last part of the 
trip is almost invariably made by the aid of horses. 
When we consider that we have 20,000 miles of 
railway in this country, nearly all of which has a 
large traftic, we realise what vast numbers of 
horses there must be to carry the goods from the 
railway stations tothe consumers’ premises. These 
horses have to be stabled, groomed, and fed, at a 
total expense which can only be counted in millions 
sterling per year. Added to this are all the horses 
used for the conveyance of food which does not go 
by rail, and also those used for human transport. 
A very small percentage of saving of the money 
expended on horse keep, would amount to a large 
sum, as was shown by Mr. W. Worby Beaumont 
in his Presidential address delivered before the 
Society of Engineers on the 7th inst. It is impos- 
sible to learn the exact number of draught horses 
in this country, but there are more than half 
a million vehicles for which licenses are granted 
or taxes demanded, and a good many of these, 
such as cabs, omnibuses, and tramcars, require 
several horses. Sixty years ago there were 
more than a million draught horses in the 
country, and, in spite of the decline of the stage 
coach, there are probably more now. Mr. Beau- 
mont assumes that a horse costs 30/. a year for 
food and stabling, and hence if we could dispense 
with the services of 50,000 horses, we should be 
richer by a million and a half sterling per annum. 
This saving would be effected most easily by the 
construction of better roads. At present the cost 
of haulage is at least doubled by the badness of our 
roads and by unnecesarily steep gradients. Money 
spent on them would not only decrease the 
number of horses required to do the amount 





of work now needed, but it would so increase 
trade that 450,000 of the existing horses could 
readily earn 2/. a week, or dl. a year more than 
they now do. This would amount annually to 
2,250,0001., which, added to the 1,500,000/. men- 
tioned above, gives a grand total of 3,750,000I. 
Capitalised, this represents 125,000,000/., which 
would enable engineers to produce a marvellous 
change in the highways of our country. An im- 
provement in the roads would also stimulate the 
introduction of the motor car, which can readily 
be made to work under favourable conditions, but 
which is apt to get into difticulties on heavy ground 
and on steep gradients. Mr. Beaumont has done 
very good service in pointing out the great national 
loss from bad roads, and the ample return to be 
gained from mending them. Of course the time is 
far distant when his ideas will be put in practice 
on an extended scale, but he may succeed in stimu- 
lating local authorities to improve some of the main 
routes. It has been shown that the Post Office can 
carry its parcels to Brighton, Reading, and other 
towns cheaper by road than by railway; and in Lan- 
cashire many manufacturers send four-horse wagons 
daily to and from Manchester, 20 miles to their 
mills, because road carriage is cheaper than the 
railway. It only needs some sort of plate-way on 
existing roads to enable motor cars to supersede 
horses entirely for such work, not only in Lanca- 
shire, but elsewhere. 








LOCOMOTIVE FIREBOXES. 

Av the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 8, Sir Douglas 
Fox, Vice-President, in the chair, two papers, dealing 
with investigations of important questions occurring in 
locomotive practice, were x 

A paper on ‘The Security of some Locomotive Fire- 
boxes,” recorded the results of experiments undertaken 
by Mr. W. Thow, M. Inst. C.E., to investigate the cause 
of the failure of a copper firebox in a locomotive boiler 
which had been six years at work, and which had 
executed 210,800 engine miles. The firebox was of ordi- 
nary design and modern dimensions, and belonged to one 
of aset of 10 engines constructed in the end of 1889. 
Nine roof-stay bars were employed to support the roof- 
plate, and they were tied in 12 places, by links and pins 
in the usual way, to angle-bars riveted to the semi- 
circular iron crown-plate. The —* plates in the roof, 
back, and sides were 4 in. thick, and were stayed in the 
usual manner, the former to the roof-bars by set screws, 
and the back and side-plates to the outer shell by 
copper stays placed at the ordinary pitch of 4-in. 
centres. he ~~ pressure in the boiler was 150 Ib. 
per square inch, and the safety-valves were found, 
after the collapse, to be in good working order for that 
pressure. The two lead plugs were found intact, and 
the plates had not been overheated, nor were there 
signs of shortness of water. The nature of .the frac- 
tures in the copper plates distinctly showed the ma- 
terial to have been of good quality. The details, in- 
cluding the foundation ring and the fire-hole, were of 
ordinary types, the sides and roof were in one plate, 
and copper rivets were used in the joints of the tube and 
a ae 2 80d with the usual lap and pitch; there was, in 
short, no special feature in its construction or proportions 
to deprive the firebox of a character thoroughly repre- 
sentative of many locomotive fireboxes now built or in 
service. Indeed, those of some modern engines, working 
at considerably higher pressures, were larger, and were 
not better, if indeed so well, stayed to sustain greater 
loads than this box had to carry. The immediate defect 
which permitted the failure was the fracture of several 
of the copper stays of the two top rows through the fire- 
hole plates. The back cop r plate, when unsupported by 
efficient copper stays, folded into corrugations, under the 
load which the ends of the nine roof-stays transferred 
to it, and which the vertical links and pins between them 
and the crown plate angle-bars were not strong enough to 
restrain. The links and pins were torn apart and sheared 
in two, some of them at the time of collapse and some 
previously. The resistance of the copper tube and back 
plates, in their capacity of columns or beams, was the 
main element in the effective rpg. oe of a firebox ; but 
they were supposed to be aided in that resistance by the 
tensional and shearing strengths of the connections be- 
tween the roof-stay bars and the semicircular crown-plate, 
when such connections were brought into use. The results 
of the author’s experiments upon test-pieces of the 
shape to test the several strains in question showed that 
even when the links, pins, and angle-bar connections be- 
tween roof-stays and crown-plate were numerous, as In 
the case of the firebox which failed, little reliance could 
be placed on their strengths should sufficient movement 
in i copper plates place a load on them. The main re- 
liance hed to rest on the resistance of the copper bac 
and tube-plates themselves in most of the cases where 
roof-stays were used in the longitudinal direction. In- 
deed, the roof-bar sling-stays were sometimes so loosely 
and ineffectually applied as to justify the conclusion 
that they were not considered by their designers as 
essential to the safety of the structure, but merely as 
details which it was well to provide to meet contin- 
gencies. They could not come into play until consider- 
able change of form in the copper plates had taken a ; 
and, in assessing the aid to be expected from even the 
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most efficient sling-stays, the effect of the difference of 
expansion due to the temperature of the copper and iron 
or steel plates must not be overlooked. In co uence 
of this difference, the sling-stays were often not loaded 
at all. Such might be the case when raising steam, or 
when the circulation of the water was sluggish. Indeed, 
this was recognised and purposely provided for by the 
general adoption of oblong holes in roof-bar sling links, 
by loose stirrups or other similar means, designed to 
permit the free upward expansion of the copper box, 
independently of movement in the outer shell. The 
copper plates must alone sustain the whole of the load 
from the firebox roof, and the factor of safety must, 
indeed, for some fireboxes, be very low. 

The paper, on ‘‘The Friction of Locomotive Slide 
Valves,” by Mr. John A. F, Aspinall, M. Inst. C.E., 
embodied the results of experiments by the author upon 
the friction of slide valves resting upon a horizontal face 
in a Lancashire and Yorkshire ilway Company’s 
engine, fitted with Joy valve gear, in continuation of 
experiments which he had described before the Insti- 
tution in 1889, upon slide-valves with a vertical face. The 
recording apparatus, which was similar to that used by 
the author in his previous experiments, consisted of an 
hydraulic piston and cylinder filled with oil and inter- 
posed in the link actuating the valve under test, the 
pressure of the oil being recorded by a steam-engine indi- 
cator. Simultaneous records were taken of the friction 
diagram, the steam-chest diagram, and the steam-cylinder 
di m. 

wo kinds of valves were experimented with: One, an 
ordinary D valve made of phosphor-bronze, and the 
other of the Richardson type, with an open back, made 
of cast iron, the strips and the fixed plate, against which 
the valve slides, being also of cast iron. A tabular state- 
ment gave the leading particulars with regard to steam 
pressures, and other points of importance, the coefficient 
of friction found in each case being given. Thirty-one 
sets of diagrams were taken with the D phosphor-bronze 
valve, the average coefficient of friction being 0.0878, 
and six diagrams were taken with the cast-iron Richard- 
son valve, the average coefficient of friction being 
0.0919. 

The experiments showed that the friction of slide valves 
was somewhat greater against a horizontal than against 
a vertical face; the coefficient of friction found in the 
1889 experiments for valves on a vertical face was 0.068 ; 
while in the experiments dealt with in the present 
paper, the average coefficient was found to be for the 
unbalanced valve 0.0878, and for the partially-balanced 
valye 0.0919. There was considerable advantage in 
having to overcome a force of only 854.3 lb. for the 
balanced, as against a force of 1946.18 Ib. for the un- 
balanced valves. 








Tue Luik-Oroten Rattway.—The Luossavaara-Kiru- 
navaara Company has entered into an arrangement with 
the Norwegian Gevenananh. subject to the ratification 
by the Storthing regarding the projected State railway 
from the Norwegian-Swedish frontier to Ofoten. The 
cost of the Norwegian line is estimated at 6,000,000 kr. to 
8,000,000 kr. (335,0007. to 445,000/., and the railway is to 
be ready by 1903. 





SoutH AFRICAN GOLDFIELDS.—Sir Donald Currie and 
Co., of the Castle Line of South African steamers, 3, Fen- 
church-street, E.C., have issued a useful little handbook 
on the South African Goldfields, in which much informa- 
tion is given of a _—— character as to the history, 
division, and methods of working, with a synopsis of the 
economic position of the various goldfields, and statistical 
details. There are also published details as to labour 
wages, cost of living, means of access, and the laws con- 
trolling mining, prospectors, and diggings, and many 
hints for the searcher after the precious metal. 





ImpertAL InstituTE.—The following are the arrange- 
ments for lectures during February at the Imperial In- 
stitute. These lectures will be open free to the public, 
without tickets, seats being reserved for Fellows of the 
Imperial Institute and persons introduced by them: 
Monday, February 14, 8.30 p.m.: “Sierra Leone,” by 
Lieutenant J. P. Mackesy, RE In the chair: Major- 
General Sir Francis de Winton, G.C.M.G., C.B., R.A. 
Monday, February 21, 8.30 p.m.: ‘The Nile and Its 
Tributaries,” by Colonel C. M. Watson, R.E., C.M.G. 
In the chair: Colonel Sir George Leach, K.C.G. Monday, 
February 28, 8.30 p.m.. ‘*The Re-Conquest of the 
Soudan,” by Mr. Frederic C. Villiers. 





Tur Instrrution or Navan ArcHiTects.—The annual 
Spring meeting of the Institution of Naval Architects is 
announced to be held on Wednesday, March 30, and the 
two following days, under the presidency of the Earl of 
Hopetoun. On the evening of the first day of the meet- 
ing the annual dinner will given, when occasion will 

taken to make a presentation to the President to com- 
memorate his services to the Institution as President of the 
recent International Congress of Naval Architects and 
i Tarine Engineers, It is said that a number of excellent 
pipers have been promised for the forthcoming meeting, 
whist the great popularity of Lord Hopetoun among the 
mp es will undoubtedly command a good attendance 
oa the dinner, so that on the whole the meeting is likely 

‘ _— a success. The Council of the Institution have 
resolved to keesent a gold medal to any member or asso- 
Clate of the Institution, who may not be a member of the 
—— and who shall read a paper at the forthcoming 

eeting which shall be deemed to be of exceptional merit. 
-* premium of books or instruments will also be presented 


ai 4 reward for a paper that shall be deemed to merit the 
Stinction. 





THE PEACE EMPLOYMENT OF ROYAL 
ENGINEER OFFICERS. 
To THE Eprror oF ENGINEERING. 

Srr,—‘‘ An Interested Onlooker” says that the Times 
would, he feels sure, find space for writers of sufficient 
influence and authority on the above subject. If he will 
insure a letter from me — printed by the Times I will 
gladly write one. If he will bring the following facts 
to the notice of the Zimes, the result will be the same. 

There are 17 field-marshals and generals, 55 colonels, 
80 lieutenants, 165 majors, 223 captains, 302 lieutenants, 
96 second lieutenants of Royal Engineers (in addition to 
15 generals of late Indian Engineers, most of whom are 
unemployed and supernumerary). This gives a total of 
961 me alg There are about 5000 men in the corps. 

The proportion of officers to men is therefore about 
one to six! In the infantry the proportion is about one 
officer to 45 men. 

There are three corps of Indian sappers who are officered 
by Royal Engineer officers. If these corps be added to 
the 5000, it would give a total of about 7000 men, anda 
proportion of one officer to eight men. 

If the proportion were made similar to that of artillery, 
then five officers to 180 men would suffice, or one to 36. 
The surplus are employed on duties other than those 
legitimately falling upon military engineers. A large 
number are employed in India on 

1. Survey. 

2. Public works. 

3. Railways. 

4. Military works, 7.e., building barracks, &c. 

All these duties can be just as well done by civilians. 

In England and the Colonies the surplus officers are 
scattered about, building barracks, &c., or in civil 
—— 

he question of re-organisation has repeatedly been 
mooted by the officers themselves, but has been ‘‘ burked ” 
by the seniors, who foresee an inevitable reduction of the 
establishment and consequent loss of employment for 
their sons and grandsons. The disorganisation of the corps 
in India at the present time is well known, and is caused 
almost entirely by the question of peace employment for 
so many surplus officers. 

Yours faithfully, 
ANOTHER INTERESTED LOOKER-ON. 








MR. RAWORTH AND ELECTRICITY. 
To THE EpIToR OF ENGINEERING. 

Str,—Mr. Raworth’s explanation—page 153, replying 
to e 122—is still an enigma to me. He says that an 
engine at present developing 100 indicated horse-power 
in the cylinder, and supposed to be driving 150 little 
machines (cotton machinery) could, if put to produce 
electric power, do the same work (that is, drive the 150 
little machines) with 76.4 indicated horse-power in the 
cylinder! And, of course, as 76.4 : 100 :: 150 : 196.5 the 
100 indicated horse-power could drive 196 of the little 
machines, or 46 more! If this is correct, I think that 
cotton spinners and weavers should look into it. 

I know almost nothing about electricity of the present 
day. I was ‘‘up-to-date” in 1842, but in the last 56 

ears electricity has turned a ‘‘ somersault ”—everything 

rs a different name even! At the same time oo 
admit that what Mr. Raworth asserts is possible, for no 
doubt a great deal of power is wasted between the crank- 
shaft and the various machines which that crankshaft 
puts in motion. 

Mr. Raworth says that indicated horse-power in a 
steam engine cylinder will produce ‘‘electric horse-power” 
with a loss of only 15 per cent., and says that at present 
indicated horse-power in a steam engine driving cotton 
machinery wastes 40 per cent. between the cylinder and the 
crankshaft. I think that is a mistake. Watt’s estimate 
was about 38 per cent. between the boiler pressure and 
the crankshaft; but, certainly, some portion of that loss 
takes place before the indicated horse-power is given. 
Watt calculated from the boiler pressure to the expanded 
pressure at the end of the stroke ; and that certainly is 
not the same as the indicated horse-power. If some en- 
gineers who understand ‘‘ both” steam power and electric 
power would discuss the matter, it might enlighten many 
persons now using steam power “a - 

ours, &c., 


ENQUIRER. 








HYDRAULICALLY-EXPANDED TUBE 
JOI 


To THE Eprror oF ENGINEERING. 

Sm,—In the article which appears in your issue of 
February 4 under the above title you enumerate the fol- 
lowing disadvantages attending the use of brazing for 
— joints in cycle frames : 

1. That it softens the tube and reduces its tensile 
—— by something like a third. 

2. That the borax fuses into a kind of glass which 
a defies a file, and has to be removed by a sand 

ast. 

I would submit that while both these disadvantages ad- 
mittedly attend the ordinary process‘of brazing by gas and 
coke they can hardly be quoted with justice as disadvan- 
tages inherent in the process of brazing, since the Voltex 

rocess of electric brazing now being introduced by the 

‘lectric Metal-Working Syndicate, Limited, and which 


was described in your issue of November 26, 1897, en- 
tirely obviates the disadvantage No. 2, since the heat of 
the electric arc drives off the whole of the borax in the 
form of vapour, and leaves the tubes clean, with the ex- 
ception of a portion of the brass or spelter used for 
brazing, which is easily and rapidly removed by — 
Moreover, the disadvantage not 


o. 1 is almost, i 





entirely, obviated in this process owing to the localisation 
of the heat and the shortness of the time during which 
it is —— to the tube; the result being that there is 
little, if any, deterioration of the tube, while the joints 
are stronger than any hitherto obtainable by brazing. 

With regard to the value of hydraulically-ex 
tube joints for bicycle frames and similar purposes, I would 
further submit that the results obtained by Mr. Yarrow 
in the case of boiler tubes cannot be taken as demonstra- 
tive of the value of joints of this kind for bicycle and 
similar work in which they are subject to continual vibra- 
tion. 

I have recently had under test in my experimental en- 
gineering works a mechanical tube joint which will suc- 
cessfully resist the action of vibratory stresses applied 
during a considerable period of time ; in fact, after more 
— blows had been given. to it it remained 
sound. 

T am unable at pm to disclose the method employed 
to overcome this difficulty, but in the course of my experi- 
ments I found that joints of a character very similar to 
those described in your article invariably became quite 
loose in a short time under such treatment. It, therefore, 
appears to me that the joints described in your article 
cannot be considered as satisfactory substitutes for brazed 
joints in bicycle and other work, subject to continually 
recurring small stresses until they have successfully passed 
tests of the character which I have indicated. 

Yours faithfully, 
G. W. pe TUNZELMANN. 

2 and 4, Penywern-road, London, 8. W. 
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CURIOUS MAGNETIC OBSERVATIONS. 
To THE Eprror oF ENGINEERING. 

Srr,—Disappointment and an accompanying feeling, 
akin, it may be said, to irritation, have no doubt many 
times stood in the way of the attainment of important 
knowledge, when at certain points in experiments or 
= an expected result has for some occult reason 

m deficient, or through the action of some unrecog- 
nised agent has been entirely absent ; and, too, perhaps, 
in observations of matters relating to Nature and her 
operations, have circumstances, with a certain interest, of 
scientific bearing been disregarded, because they did not 
present the particular aspect that had been anticipated, 
and their consideration and investigation in a hasty 
manner abandoned, or, what has amounted over often to 
the same thing, been indefinitely postponed. It is a 
case which might almost be classed in the latter cate- 
gory that occasions now the mention of a very unusual 
occurrence which confronted me some while ago. It 
appeared at the time, on the face of it, to be incapable of 
practical explanation upon the lines of any precedent or 
analogous phenomena. Uncommon and puzzling as was 
the situation, it was nevertheless, through the pressure 
and claim of routine work of a more strictly utilitarian 
character, deferred, to be ‘‘ gone into later on.” Time 
passed, and with it those opportunities for the further ex- 
periments thus so vaguely contemplated, so that I am 
now unable to do more than refer to the bare statement 
of facts as they first took place, and at the same time 
may admit that my ‘“‘later on,” as represented by the 
present, has reduced the chances of recurring to the 
elucidation of their cause, or even of supplementing them. 

For the better understanding of the position and clearer 
conception of the nature of the embarrassment, some of 
the surrounding details may, perhaps with advantage, be 
briefly recapitulated. 

In aggro | in the North of England, indeed, in the 
country generally, in surveying underground bepicny 
when large areas are connected with the surface only by 
deep vertical shafts, and mapping their position relatively 
to objects, salient features and boundaries of mineral 
estates, oad mye has been, from the earliest days of 
the coal trade, to depend largely, even in a considerable 
number of collieries, entirely upon the magnetic meridian 
for a common datum. Each engineer, recognising its 
weakness, doubtless had his own estimate of practical 
et and maintained a corresponding margin in his 
work ; but a very general idea was that anything about 
one yard in a thousand was at once as correct as it could 
pe made, and near enough; that is to say, a subtended 
angle of 0 deg. 3 min. 26 sec. of arc was allowed as a margin 
for the want of refinement in the class of instruments 
necessarily used, methods of observation, and instability 
of the medium. 

At a colliery, one of a group immediately under my 
supervision, it became necessary to sink a new shaft, for 
ventilation and purposes of egress, at a distance from the 
main working shaft of 2100 yards, and a site for the 

netration was fixed on the surface. This was decided 

y a careful consideration and measurements of the plan 

or map which had been made of the workings in the coal 
seam, as they progressed, in the usual way. When the 
shaft was completed to the coal seam it was found not to 
be within the area of the workings; indeed, the error 
proved, after a junction was ultimately effected, to be 
over 112 ft., equal to 1 deg. 1 min. 23 sec. of arc. These 
figures, nor the very considerable discrepancy they denote, 
are not, however, matter of concern at the moment, 
except in so far as they furnished the reason for the 
observations that were afterwards voluntarily and inde- 
pendently—other men were regularly employed in the 
surveying department of the management—undertaken 
in such time as could be spared by myself, and in the 
prosecution of which the phenomena were encountered 
which it is thought may be of sufficient interest to be 
worthy of recital here. = 

I had set about ascertaining the true bearing of a line 
near my residence, where there were facilities, and at the 
same time deflecting to the plane of the horizon a meri- 
dian, intending by its means to observe the magnetic de- 
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clination of the place ; for it had appeared to me that the 
difficulty described as having been experienced had arisen 
in difference in, or some misunderstanding as to the 
magnetic line on the surface plan ; and any question of 
this kind in the future, for obvious reasons I desired to 
possess the means to set at rest in my own mind, with re- 
gard to the subterranean concerns under my care. 

Waiting till the suitable period for it, the observation 
of a ursae minoris as it crossed meridian below the pole, 
and checking it 12 hours afterwards, at the star’s upper 
culmination, with a transit theodolite in a clear hard 
sky, such as frequently occurs about this part of the 
year, was “‘plain sailing.” I was on the parallel about 
54 deg. 40 min. 20 sec. The observation of the de- 
clination of the needle at this point was next accom- 
plished, though not to that degree of refinement that 
would have satisfied a proficient and better-equipped 
observer, and found to be 19 deg. 27 min. 

The position of the improvised station was on a flat 
alluvial haugh, round three sides of which flowed the 
river, at the time somewhat in flood and turbulent from 
rains that had fallen on the Pennine Hills—the source of 
the stream ; it passed eastward at some distance behind, 
curved round northwards on theright-hand side, and passed 
again towards the west, in front, about 200 yards off. 

With the instrument in position, a sight was taken in 
each direction through its axis to two spots on the right 
bank of the river, which the detour in its course just de- 
scribed here brought opposite each other under the astro- 
nomical meridian about 580 yards apart. 

Next, an attempt was made to verify the magnetic de- 
clination by removing the instrument to each end of the 
line and observing the other. It is possibly significant 
to remark here that the two points mentioned were 
severally only about 20 ft. from the river’s edge— 
from the flowing water. To my astonishment the 
reading at the south end was 19 deg. 12 min., and 
at the north end it was 19 deg. 45 min. No amount 
of backward and forward movement, reversing of the 
telescope, or other variety in manipulation, would 
fairly give other results, and a good mining dial of ordi- 
dary construction very precisely corroborated the more 
elaborate and refined instrument in indicating this un- 
accountable irregularity in the directive impulses of the 
magnetism of the particular locality at the time. 

Intimately and practically acquainted with the influ- 
ence of terrestrial magnetism, and fully alive to the feeble- 
ness and the periodical variations of its general action, I 
was yet wholly unprepared for the acute disturbance that 
was demonstrated here, in so limited an area; but was 
more chagrined at my failure to satisfactorily gain my 
material point at the moment, than interested, I fear, in 
scientific inquiry into the phenomena that might be mili- 
tant in the extraordinary result. 

Some time after, in studying the deductions of Pro- 
fessors Riicker and Thorpe, in which local sinuosities in 
isogonic lines are suggested as arising from the difference 
in the force of attraction inherent in tracts of primordial 
or of presumably upheaved geogonic masses, my atten- 
tion reverted to the episode just narrated, but I was un- 
able to find reason to ascribe the vexed results of my 
efforts to this cause. The district is, geologically, to a 
great depth one of deposits, every stratum of which I 
was well informed of, to the downward distance of at 
least 1000 ft. Laterally, the only evidence of the igneous 
or other older rocks is a basaltic dyke—one of very 
mean width, two miles away. The discrepancies in 
the magnetic readings in a length of about 1740 ft. 
at three points on the meridian appear inconsistent with 
irregularities in an attractive force whose centrum would 
be outside the limits of well-known strata ; any disposition 
to assign the want of concord in them to the influence of 
an ‘‘underground mountain” would be, to a certain 
extent, further restrained by the fact that the needle’s 
position, 19 deg. 27 min. west, at the station in the 
middle position was in truth the normal declination for 
the place and year; and I would, with very great de- 
ference, suggest that a possible connection might, by 
further investigation, be established between some of the 
exceptional magnetic phenomena and electrical movement 
in bodies of flowing fresh water, or with varying electric 
and magnetic resistances in the movement of heat occa- 
sioned in the fall of freshets from the mountain to the sea. 
I would, in such a position as has been discussed, look 
rather for a pluvial than a plutonic cause. 


Hyde. J. E. Newsy. 





———— 





THE MELTING POINT OF ALUMINIUM. 
To THE Epiror or ENGINEERING. 

Sik,—Based on the results obtained with the thermo- 
electric pyrometer by Holborn and Wien, Messrs. Holl- 
man, Lawrence, and Barr have determined the melting 
point of aluminium as 660 deg. Cent. (Philosophical 
Magazine, vol. xlii., 1896, page 37). The thermo-couple 
used was composed of platinum and an alloy of platinum 
with rhodium, one junction being kept in melting ice, the 
other in the hot metal. In the case of aluminium a 
peculiar action occurred, the electromotive force of the 
thermo-junction falling off rapidly after a few minutes. 
The cause of this phenomenon was not satisfactorily 
explained. 

The value 660 deg. Cent. is very near the 655 deg. Cent. 
quoted by Mr. G. M. Clark, and is, no doubt, more 
accurate than M. Roman’s ‘‘positive” statement of 
625 deg. Cent., since he does not tell us how he arrived at 
that figure. 

Yours faithfully, 
Hampstead, February 9, 1898. CHARLES WEISS. 





To THe Eprror oF ENGINEERING. 

Sin,—Mr. Haig is quite right; I misquoted, or rather 
misapplied, Rankine’s figures. 

If the melting point of aluminium is 1160 deg. Fahr., 


then (1160 deg. - 32 deg.) x 5 + 9 = 626.6deg. Cent.; not 
612.4 deg. 
The real question, however, is whether, 1160 deg. Fahr., 
or its equivalent in Centigrade, can, with any idea of 
recision be applied to such a temperature by the trans- 
eaaiion of pyrometric measurements (which are ad- 
ewan A 


vague) into an arbitrary mercurial measurement 
above t: 


e actual power and limit of mercurial record. 
Yours, &c., 
Edinburgh, February 9, 1898. JAMES GRAHAME. 
P.S.—I may point out that in the year 1833 an engine 
worked by gas explosions was exhibited by its inventor, I 
think called Brown, in Leith Walk, near Edinburgh. 








THE PANAMA CANAL.—Some 3500 workpeople are now 
engaged upon this important canal. The principal work 
which has to be completed is the carrying of the canal 
through Culebra Hill. 


THE Hui Coat Trape.—The coal sent to Hull last 
month from Yorkshire collieries reached a total of 199,488 
tons, against 172,064 tons in January, 1897. The exports, 
whic teak month reached 66,557 tons, showed an increase 
of over 19,500 tons, as compared with last year, being 
only about 1200 tons less than the total dealt with in 
December. Nearly half the quantity exported last 
month was sent to Sweden and Norway. The quantity 
sent coastwise was 17,402 tons, including 12,350 tons sent 
to London. The Denaby and Cadeby collieries, as well 
as Shireoaks and Hickleton, showed slight decreases. 
The largest West Yorkshire contributor last month was 
Peckfield, which supplied 5712 tons, against 5344 tons 
last year. Second came Whitwood, credited with 4952 
tons, against 3184 tons. The third was Allirton-Bywater, 
which last month contributed 4744 tons, against only 576 
tons. Allerton main (Bowers) contributed 4640 tons, 
against 3520 tons, and Garforth 4184 tons, against 4376 
tons. The New Sharlston Colliery Company, which is 
sixth on the list, sent 4024 tons last month, as compared 
with 3296 tons in January, last year. 





THE Civit AND MECHANICAL ENGINEERS’ SOcCIETY.— 
A meeting of the above society was recently held at the 
Hotel Victoria, Northumberland-avenue, Charing Cross, 
London, S.W., when a paper on ‘‘Some Methods of 
Heating Air,” was read by Mr. W. N. Twelvetrees, 
M.I. Mech. EK. The paper was illustrated by numerous 
diagrams demonstrating the manner in which certain 
natural laws directly affect the questions of heating and 
ventilation, and showing the various systems adopted and 
some of the defects, frequently causing failure in practice. 
The low-pressure system and some causes of imperfect 
water circulation were illustrated by diagrams and calcu- 
lations. The most fertile cause of failure was attributed 
to want of care in estimating the height of columns 
necessary to provide the motive force for circulation. 
As a means of heating, steam was said to 


decided advantages, being readily — and capable 
of effective control, the diameter of exhaust steam being 
recommended under suitable conditions. The gravi- 


tation system of steam heating was described as one in 
which steam circulated from the boiler returning in the 
form of condensed water. By the employment of steam 
on the high-pressure expansion system, considerable 
advantages might, it was stated, be gained, and large 
areas be heated from a central source. Some interesting 
particulars were then given relative to American prac- 
tice, in connection with steam installation of a large scale 
for the heating of towns and cities; one example given 
included 4 miles of 10-in. pipes and 6-in. pipes, supply- 
ing power and heat, along the lines. In this case re- 
markable precautions were taken to reduce condensation, 
which was less than 2 per cent. per mile ; arrangements 
were also made for ining the pressure of the supply 
to consumers. 





PrRSONAL.—At the awarding of the contracts for the 
machinery for the new car-shops of the John Stephenson 
Company at Elizabeth, N.J., recently, Messrs. J. A. 
Fay and Co. were given orders for 26 machines out of the 
30 awarded; the other four machines being divided 
among the other competing firms. At the awarding of 
the contracts for the wood-working machinery for the 
Lima shops of the C, H. and D. Railroad, they were 
given the entire order. This firm also recently equipped 
the car-shops at Sormova, Siberia, and Psver, Russia, 
with their machinery.—Mr. Mervyn O’Gorman, late of 
the Fowler-Waring Cables Company, Limited, and Mr. 
E. H. Cozens Hardy, chief assistant to the Brush Com- 
pany’s engineer, propose to enter into a partnership for 
consulting work ; but before definitely starting business 
are making a detailed investigation into American and 
Continental methods of executing work.—The Western 
Electric Company, of 79, Coleman-street, E.C., have 
taken over the business previously carried on by the 
Fowler-Waring Cables ern .—Mr. T. Scott Ander- 
son, of the Royal Insurance- uildings, Sheffield, asks us 
to state that his consulting practice is being carried on as 
heretofore, and not as a branch of the new firm of Scott, 
Anderson, and Beit.—Mr. James Young, M. Inst. C.E., 
late of Lowmoor, and for many years Chief Inspector of 
Railway Plant for the East Indian and Indian State Rail- 
ways, has joined the Board of Henry Pooley and Son, 
Limited, the well-known weighing machine makers.—The 
Committee of the British Corporation for the Survey and 
Registry of Shipping have appointed Mr. John Mills, of 
Greenock, as an additional s —— surveyor to the 
head offices of the society at Glasgow. Mr. Mills was 
brought up in the yard of Messrs. Scott and Co., and 
also acted for a number of years as superintendent for the 
Gulf a. Company. The committee have also 
ames Bari 








appointed Mr. T as junior assistant in the en- 
gineering department of the Registry. 


MISCELLANEA. 


Sussxct to the sanction by the Swedish Riksdag, the 
rolling stock of the Swedish State railways will be in- 
creased by 20 locomotives, 20 second and third-class bogie 
carriages, 160 covered goods carriages, and 400 open goods 
carriages. 

The students of Finsbury Technical College will hold 
their annual conversazione at the above college on the 
18th inst. Dr. Thompson has promised to lecture on 
‘* Wireless Telegraphy,” Mr. Ives will give an exhibition 
of colour photography, and glow-lamp making will be 
demonstrated by Mr. Robertson. 

The second annual dinner of the past engineering stu- 
dents of University College, London, will be held at the 
Criterion Restaurant on ig ay February 18, under the 
chairmanship of Professor A. B. W. Kennedy, F.R.S., 
L Past students desiring to attend are requested to 
communicate with the hon. sec., Mr. Archibald P. Head, 
47, Victoria-street, London, S.W. 

At a meeting of the Liverpool Engineering Society, 
held on Wednesday, the 2nd inst., Professor Hele-Shaw 

ave a demonstration of the beautiful experiments on the 
ow of water which he exhibited before the International 
Congress of British Architects last year. A full report 
of the lecture then delivered was published in our issue of 
July 16, 1897. 

The Zoological Gardens have felt a want for many 
years of an independent water supply, and recently it 
was decided to put down an artesian bored tube-well, the 
results of which have been, as was anticipated, the 
tapping of powerful rapist of pure water in the chalk at 
the depth of 450 ft., yielding 240,000 gallons per day. 
The engineers responsible for the work are Messrs. C. 
Isler and Co., of Southwark, London. 


The Judicial Committee of the Privy Council have 
passed the order in council sanctioning the proposed light 
railway from Letterkenny to Burton Port in the county 
Donegal. This line, as well as the Bunerana and Cani- 
donagh line is an extension of the Londonderry and Lough 
Swilly Railway, and that company have undertaken to 
work and construct both lines, which are to be made by 
free grant from the Treasury under the provisions of the 
Act of 1896. The Burton Port line will be 495 miles in 
length, the ruling gradient is 1 in 50, and the sharpest 
curves 10 chains radius. The country traversed is for the 
most part mountainous, and there are engineering works 
of some magnitude to be constructed. The Camdonagh 
line will be 184 miles long and is situated in the peninsula 
of Innishowen. Both lines are on a gauge of 3 ft. and 
will cost about 400,000/. It is expected the construction 
will commence shortly. 

At the meeting of the Shoreditch Vestry last week, 
Mr. H. E. Kershaw, chairman of the electric lighting com- 
mittee, said that owing to the unprecedented success of 
the vestry’s efforts in the combined scheme of the gene- 
ration of electricity from the steam supplied by the dust 
destructor, the committee recommend the vestry to 
reduce the charge for electricity from 6d. per unit for the 
first two hours, and 4d. per unit for the surplus to 6d. per 
unit for the first hour and a half, and 2d. per unit after- 
wards. This would work out to consumers of electricity 
using the light for three hours per day at 4d. per unit; 
four hours per day, _ per unit ; six hours per day, 3d. ; 
and so on, reducing the cost in proportion to the number 
of hours the light was in use. This, he believed, was a 
record in municipal electric light undertakings. After 
existing for six months only, they were supplying elec- 
tricity, within a little, as cheaply as any municipal in- 
stallation in the country. During the past quarter they 
had sold 95,000 units of electricity, and the engineer's 
estimate for the current quarter was 150,000 units. The 
committee felt extremely gratified that their efforts had 
been attended with such marked success, fully justifying 
what had been repeatedly termed a most expensive and 
dangerous experiment. Some discussion took place, and 
the vestry resolved to defer the committee’s recommenda- 
tions till after the financial year’s statement in March. 


The gross earnings of Indian railways for the nine 
months ending on December 31 have now been made up, 
and they show an improvement over those of last year to 
the tune of nearly 67 lakhs. This goes to prove that the 
internal trade of the country revived very quickly after 
the famine came to an end, and when the ae gen diminished 
with the advent of the hot weather; but we must not 
forget that since July the North-Western State line has 
we its earnings largely increased on account of the opera- 
tions on the frontier. This railway shows an improve- 
ment of about 40 lakhs, but its increase is still less than 
that of the East Indian, which is nearly 42 lakhs to the 
good, the sum total of its gross receipts for the first 
three-quarters of the financial year having been the 
enormous sum of 43 lakhs, or nearly one-half of the earn- 
ings of all the State lines worked by companies. The rail- 
ways which have done badly are the three which lead to 
Bombay, their total receipts being over 48 lakhs less than 
during the similar ve § of 1896. Of this sum nearly 
33 lakhs must be debited to the Great Indian Peninsula, 
10 lakhs to the Bombay-Baroda, and 5 lakhs to the 
Rajputana Malwa. It has been a bad season indeed er 
this group, and we presume there will be little chance 0 

their pulling even partially round in the current quarter. 
It is satisfactory to note that the Indian Midland is ed 
by nearly 5 lakhs, the Madras Railway by 4} lakhs, and the 
Bengal and North-Western by over 34 lakhs. The Burma 
lines have come well to the front, the receipts being 4 
lakhs better. 








Sovrn Arrican Coat.—The Khamaland Coal Syndicate 
has struck a seam of coal at a depth of 270 ft. The seam 





is 2 ft. 6 in, thick. 
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TOOLS. 


MANUFACTURED BY MESSRS. J. BEARDSHAW AND SON, LIMITED, SHEFFIELD. 
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Oxr of the most noticeable features in a modern | 
engineering works is the constant attempt made to 
avoid smith work. (Great numbers of articles are now 
carved out of the solid which used formerly to be 
forged almost to the finished shape. With the heavy 
cuts and high speeds now possible it is a simple matter 
to rough off large masses of metal, while the raw ma- 
terial isso cheap that the waste involved in making so 
much scrap is of little account. On the other hand, 
smith work is almost as expensive as ever it was. It 
is essentially handicraft, for only in a limited number 
of cases can machinery be employed to supplement 
the skill of the workman; and everyone knows that 
the cost of hand labour is rising, and is likely to con- 
tinue to do so. Up till quite recently one branch of 
smith work has Saeed all competition from the 
mechanic, namely, the forging of tools. This is a} 
very important department in a large works, for upon | 
the shape and temper of the tools depends in no small | 
measure the output of the establishment. It is a very 
easy matter to spoil a steel bar in the fire ; indeed, | 
the better the quality the more likely is the steel to| 
be damaged by heating. Hence, any system which | 
promises to reduce the frequency with which a tool | 
must go to the smithy, is to be welcomed for several | 
reasons. 

Such a system is that of rolling steel to sections | 
which are directly applicable as tools, requiring only | 
hardening and grinding to fit them for the purpose. 
Several such sections, out of many, are illustrated | 
above ; they are rolled by Messrs. J. Beardshaw and | 
Son, Limited, of Baltic Steel Works, Sheffield, and of | 
118, Cannon-street, London, and were shown by them 
at the Brussels Exhibition, when the firm were | 
awarded two gold medals, Already a very large trade | 
in this steel has sprung up, 300 tons having been | 
turned out last year, with the prospect of a 50 per | 
cent. increase in the present year. Of course these | 
bars cannot be rolled at the same price per, 
pound as those which are round, but as there 
18 a saving in weight, varying from 43 per cent. 
to 57 per cent., the actual cost is less. Added 
to this there is the saving in smith work, and in| 
wastage in the fire. A number of typical sections are | 
shown in Figs. 1 to 5, while the perspective views | 
show several finished tools. In Fig. 1 we have a| 
‘twist profile,” which is rolled in 44 sizes. This is | 
available for making twist drills with very little | 
preparation. The shank end of a piece of suitable 
length is turned or ground to fit the chuck, while the 
other end makes the cutting edges. It is usual to | 
grind the thin fins right back at the end, as. 
shown in the perspective view, and to make the | 














other two do the cutting. The four edges form 
guides, and they can be ground to rimer the hole. 
Fig. 2 is the ‘‘three - wing profile,” specially 
prepared for taps and rimers; for the latter pur- 
pose it is usually twisted. Of course the bar 
has to be turned down to form the shank, and to 
be squared at the end, but the expense of grooving is 
entirely saved. Fig. 3 shows the “star profile.” This 
subserves a large number of purposes, as, for instance, 
for chisels, rimers, lip drills, pinhole drills, gravers, 
broaches, &c. If two of the wings be ground back it 
makes a capital chisel, on which the workman gets a 
very firm hold. By grinding it to a point a plain drill 
is produced, which can be ground again and again 
until the hardened portion is removed, when it must 
be returned to the smithy to have the temper carried 
further up the shank. By simply backing off the 
edges of the wings, or of two of them, a star 
rimer is produced, which is still further improved by 
being twisted. If the wings be turned away for a 
short distance at the end a pinhole, bottom or facing 
drill is made. 

Fig. 4 is the ‘‘ double profile ” for lathe tools, made of 
two pieces of steel, either of which will act as a cutting 
tool, or as a holder for its fellow. The third view in 
the perspective block corresponds to Fig. 5, and shows 
the application. The cutting point is here solidly 
supported close up to its work, giving nearly all the 
advantages of a forged tool at greatly less cost. The 
fourth view corresponds to Fig. 4, but is shown the 
other way up. As a matter of fact, this tool is as 
often used this way up as in the position of Fig. 4, in 
which case it offers a broad edge for finishing cuts. By 
grinding the ends to various shapes four forms of tools 
can be produced from the double section. Of course it 
is always possible to forge the ends of these bars when 
special forms are desired. 

The star section, rolled with less centre than shown 
in Fig. 3, makes a capital tool for driving holes 
through brickwork and masonry. We have used it 
with most satisfactory results, finding that it gets 
through a 9-in. wall very quickly, making a true and 
straight hole. A twist wall drill, made from the sec- 
tion shown on the lowest of the perspective views, 
is a capital tool for plumbers, electric wirers, and gas 
fitters. It will cut a clean hole through plaster, brick, 
cement, or any building material, and no ‘‘ making 
good” will be required afterwards. 

We have by no means exhausted the whole of the 
sections which Messrs. Beardshaw prepare, and have 
only faintly indicated the uses to which they can be 
put. Any mechanic will at once see the many possi- 
bilities of the system, and devise methods of turning 











it to account for his own special needs. The large 
amount of work put upon the steel in rolling it to the 
various shapes exercises a favourable influence upon 
it, while many firms have testified to its excellent 
quality. 








VALPARAISO.—A 30 years’ concession for electric tram- 
ways, lighting, and power for Valparaiso has been 
granted to Mr. G. Harding, C.E. rrangements are 
now being made for the incorporation of an English com- 
pany to acquire the concession and to execute the neces- 
sary works. 

GERMAN AND ITALIAN Rattways.—The length of line 
in —— upon the Prussian State system at the close 
of March, 1897, was 17,4314 miles. Of this mileage, 
17,3274 miles were on the ordinary 4 ft. 84 in. gauge, and 
103 miles were on a narrower gauge. The network is 
divided as follows among the various provinces: Eastern 
Prussia, 980 miles; Western Prussia, 8412 miles; Pome- 
rania, 905 miles ; Posen, 1226} miles ; Silesia, 2245 miles; 
Brandenburg, with Berlin, 1716} miles; Saxony, 1511§ 
miles; Hanover, 13863 miles; Westphalia, 13308 miles ; 
Hesse and Nassau, 9058 miles; Rhenish Prussia, 2120 
miles; Schleswig-Holstein, 658} miles; and external lines, 
14993 miles. To the narrow gauge lines Silesia contri- 
buted 73} miles, and the Duchy of Saxe-Meiningen 30 
miles. ‘The capital expended upon the normal gauge 
lines amounted to 354,339,326/. ; the corresponding capital 
expended upon narrow gauge lines was 575,679/. The 
rolling stock upon the lines at the close of March, 1897, 
comprised 11,008 locomotives, as compared with 10,924 at 
the close of March, 1896; 19,585 passenger carriages, as 
compared with 18,801 ; and 242,418 trucks and vans of all 
kinds, as compared with 130,181. The amount of capital 
expended for rolling stock stood at the close of March, 
1897, at 67,361,7247. In this total locomotives figured for 
22,833,742/., passenger carriages for 9,567,473/., and trucks 
and vans for 34,960,509. The revenue derived from 
all sources by the Prussian State lines in 1896-7 was 
54,972,497/., showing an increase of 3,001,494/., or 5.78 
per cent., as compared with 1895-6. The estimated 
revenue for 1896-7 was 51,029,620/., so that the official 
forecast was largely exceeded by the actual results. The 
revenue collected from passengers in 1896-7 was 14,534, 9021., 
while the amount derived from the movement of goods 
and minerals was 36,707,169/., and from miscellaneous 
sources, 3,730,426/. The working expenses in 1896-7 were 
29,777,499. showing an increase of 1,279,931/., or 4.49 per 
cent., as compared with 1895-6. The official estimate of 
the probable working expenses for 1896-7 was 29,022,685/. 
It will be seen that the net revenue acquired in 
1896-7 was 25,194,998/., as compared with 23,473,434. 
in 1895-6, showing the satisfactory increase of 1,721,563/. 
The aggregate revenue of the Italian linesin the 12 months 
ending June 30, 1897, was 10,817,499/., as compared with 
10,349,3167. in 1895-6. The extent of line in operation at 
the close of June, 1897, was 96663 miles. The total of 
10,817,499/., representing the aggregate revenue of 1896-7, 
was made up as follows: Mediterranean network, 
5,245,313/. ; Adriatic network, 4,501,698/. ; Sicilian net- 
work, 413,509/.; State lines, 44,6637. ; Sardinian lines, 
94,0227. ; and miscellaneous lines, 518,294/. The receipts 
of the Mediterranean network for 1896-7 showed an in- 
crease of 81,705/., as compared with 1895-6; those of the 
Adriatic network, an increase of 358,430/. ; those of the 
Silician network, an increase of 18,713/.; and those of 
miscellaneous lines, an increase of 14,051/. On the other 
hand, the revenue of the State lines fell off in 1896-7 to 
the extent of 504/., while the revenue of the Sardinian 
lines declined to the extent of 41407. The extent of new 
line opened in Italy between July 1, 1896, and June 30, 
1897, was 208 miles, 
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INDUSTRIAL NOTES. 

THE closing scenes of the engineering dispute were 
so quiet as to be almost devoid of incident. It had 
been foolishly predicted that victimising on a large 
scale would be resorted to by the employers, but the 
predictions appear to have been falsified. It now 
appears that official complaint has only been made 
in one considerable centre of the engineering industry, 
and that is to be inquired into. It was not possible 
for the whole of the men to be taken on and re-started 
as if nothing had occurred, after seven months of idle- 
ness. But so rapidly have the reinstatements been 
carried on that a comparatively small amount had to 
be paid at the close of last week. It is certain that 
the reopening of the works reflects the highest 
credit upon all concerned. It will require a little 
time to elapse before all the departments can be in 
full swing in all cases, but when cpg cmgime are 
complete it is doubtful if any men of fair average 
ability will be left unemployed. In some instances, it 
8 reported, the demand for men will be great, and there 
will be work enough for a long time to come. The 
men loyally accepted the position in all the chief 
centres, without standing out as some seemed to 
threaten. It appears that the supposed restriction to 
25 per cent. at first was intended to give to all em- 
ployers an equal chance as to the a of the 
more highly skilled hands, so that no advantage could 
be taken by one employer over another. But appa- 
rently the employers took on all they could find 
room for in most cases, choosing such as they desired 
as a first instalment. It is most satisfactory to find 
that there was no serious hitch. This will be regarded 
as a most fitting conclusion to a struggle of long dura- 
tion, in which there had been strong and well divided 
opinions on both sides. It is to be hoped that 
matters will go on equally smoothly, so that all parties 
may be able to some extent to recoup themselves for 
the great losses entailed during the seven months of its 
continuance. 

At the close of last week about 10,000/. had to be 
distributed to the men still out, because of the im- 
possibility of the full number being taken on all at 
once. But the officials did not regard this as anything 
to complain of, little importance being attached to the 
fact that some firms did not re-start on the first day. 
It would appear that the Employers’ Federation did 
its best to promote an amiable resumption of work in 
all places, provided that no real ditticulties, on the 
part of the men, presented themselves. The letter of 
Mr. Barnes to a contemporary, thanking it for its 
support, says: ‘‘ Although we have failed to obtain 
that degree of leisure to which labour-saving methods 
entitle us, we have yet maintained the status of the 
unions on some of the points covered. We have been 
heavily hit financially, but the spirit of association is 
as strong as ever, and the need for it has been em- 
phasised in the struggle which has just ended, and 
which will yet have far-reaching results.” The two 
curious points in that letter are, first, the failure to 
obtain the leisure sought. The complaint of the em- 
pre was, and is, that the men did not give the full 
yenefit of the labour-saving machinery, nor permit it 
to be given. The next is that the men have maintained 
the status of the unions on some points. That is a 
matter of opinion; and if the engineers are satisfied, 
no one else need complain. The men seem to take a 
different view, and some fierce dissensions are already 
apparent. Mr. Ben Pickard, M.P., and Mr. James 
Maudsley, of the Cotton Operatives, resent the asser- 
tion that the unions have not stood by the engineers 
financially. They could not be expected altogether 
to impoverish themselves for a movement in which 
they had no part, and which many of the unions con- 
demned. No one union ought to have the right to 
engage in a struggle on the assumption that all other 
unions will empty ther coffers at call. They could 
not do so in justice to their own members, and espe- 
cially those having provident benefits. The latter 
must be maintained at any cost, even by an injunction 
if necessary. 

Many estimates have been made as to the cost of 
the engineers’ strike and lock-out: perhaps the best is 
that made by the Daily News in its issue of Friday 
last. It may be useful to give the figures for 
future reference, as the question will often crop up in 
discussions on the labour question. This is the 

estimate : 
Wages: 70,000 men, 
week, 31 weeks 


2 


at 30s. per 
ean Re 3,255,000 


Dispute pay: Per allied trades, 
40,000 men, at 12s. per week, for 





£ 
Kindred: Skilled unions ... 100,000 
a nskilled unions 50,000 
Private savings : 500,000 
Total cost * es oo 4,680,000 
Losses in trade by employers, &e. 5,696,000 


Aggregate loss to industry... 10,376,000 
The figures may seem stupendous, and are so, in fact, 
but it is doubtful if they are very greatly exagge- 
rated. Of course it is not right to reckon the loss of 
wages first, and then add on the union pay as a loss. 
The wages bill could not be much less than 30s. per 
man per week on the average. a from overtime, 
the wages of skilled engineers, including all those who 
get full wages, whether highly skilled or not, is far 
in excess of 30s.; but here the unskilled men and 
labourers come in to reduce the amount, the two added 
together and divided giving the average. The only 
question is whether the losses attributed to trade are 
excessive. But in this item will be included all the 
losses to tradesmen as well as to employers in the en- 
gineering trades. The figures deserve attention as ap- 
proximately accurate, and should lead to reflection. 
Such losses leave behind them misery not calculated 
in the estimate, but none the less real on that account. 





The final arrangements for the settlement of the 
engineering dispute had not been made at the date of 
the Ironmoulders’ report, but they were so far com- 
plete that agreement was anticipated. The Council 
of the Associated Ironmoulders did not believe that 
there was any intention of a general attack upon trade 
unionism, and that body did not much favour the 
attitude of the engineers. One thing the report urges 
—to arbitrate, to confer, before any step is taken 
towards a rupture. After a rupture has taken place 
it is too late. The effects of the dispute are seen in the 
figures for the past month, when the finances had lost 
7701. over and above the total income. The report is 
well up to date with the statement of the accounts 
for the past year, the same having been already sent 
to the Registrar of Friendly Societies. The total 
number of members was 6896. The total income for 
the year was 23,782/. 5s. 7d., of which 14,832/. 8s. 1d. 
came from contributions ; 6182/. 9s. from levies ; 
663/. 3s. 2d. from bank interest; and 557/. 18s. 3d. 
from entrance fees. The remainder was from fines, 
sums refunded, and miscellaneous. The expenditure 
amounted to 17,005/. 2s. 6d., of which amount 
6804/.. 13s. lld. went in payments to idle mem- 
bers; 5671/. 15s. 9d. to superannuated members ; 
2302/. 15s. 7d. to funeral expenses, &c. The re- 
mainder was for the costs of office, salaries, rent of 
club rooms, printing, stationery, and postages, and 
other incidental expenses. Had it not been for the 
engineering dispute the idle pay would have been 
small. The net balance at the close of the year was 
40,4671. 7s. 5d., of which amount 12,000/. was in- 
vested in local trusts; 27,2387. 2s. 3d. was in the 
banks and on deposit, the remainder being in the 
hands of the branches. Only 12s. 4d. remained in 
the hands of the treasurer. The full balance of 
40,4761. 7s. 5d. constitutes a common fund for the 
whole society for the benefit of all the members. It 
is not: divisible among the branches in any sense, 
except as payment to the men entitled to benefit 
according to the rules, 





Reports from the Lancashire districts generally in- 
dicate that the resumption of work in the engineering 
establishments was general, and without a hitch. It 
appears that there was practically no difficulty in 
settling down to the new conditions. Gradually at 
first the places were filled as circumstances permitted, 
and it is pretty certain that most of the men will in a 
short time be fully employed. It was impossible to 
re- start the whole o the men at once, owing to 
arrears of work in some branches, but there appears 
to be no fear of any long delay in completing all 
arrangements. The various establishments are well 
supplied with orders, many of which are in arrears. 
So urgent is the demand in some cases that either 
adele shift will have to be resorted to, or a good 
deal of overtime will have to be worked. If the 
latter is resorted to it is doubtful whether the men 
will in any case resist. There is every prospect of a 
long run of activity unless some unforeseen crisis should 
arise, political, social, industrial, or financial. This 
is particularly the case with toolmakers, engine- 
builders, and locomotive builders, who have large 
orders awaiting completion. So busy are some firms 
that they are not able to book further orders for de- 
livery this year. The prospects, therefore, are very 
encouraging, now that peace is restored, and may that 
peace long continue! In no other industry are there 
any serious labour troubles pending, so far as can be 
seen. In the iron trade the resumption of work has 
not as yet had any appreciable effect. Most of the 
firms had material and castings on hand, but the tone 
of the market indicates that further supplies will 





31 weeks 775, 
Thus provided : 
Accumulated funds cs a 285,000 
Levies and current contributions 300,000 
Public subscriptions e 170,000 
Loans (to be repaid) 30,000 
785,000 





soon be required. This is shown by the hardening of 





prices, which appears to be general. Sellers are not 
disposed to accept orders for forward delivery at recent 
prices, though, perhaps, for immediate use, some small 
deliveries might be secured at such rates. In the 
finished iron branches moderate business has been 
doing at recent rates, but as there is a large inquiry 
in the market it is very probable that prices will 
stiffen considerably. The steel trade remains about 
the same, but the prospects are brightening. 


In the Wolverhampton district the condition of 
trade may be said to be buoyant all through, except 
in one branch—the common sheet trade. There has 
been an almost universal firmness in the price of all 
qualities of rolled iron, with the exception named, 
Manufacturers have their books well filled with orders, 
and specifications for the completion of contracts 
recently taken are coming steadily in. To such an 
extent is this the case that many firms decline to 
embarrass themselves by entering into fresh negotia- 
tions for the present. It is expected that the wages 
of puddlers and millmen will be advanced 24 per cent., 
which is another indication of increasing activity. 
There is a scarcity and growing dearness of pig iron, 
which shows an increasing demand. Manufactured 
bars are in request, and consumers are pressing for 
delivery. It is reported that exporters are negotiating 
for extensive contracts for the Australian and South 
African markets. A good business has been going on 
as regards galvanised iron and stamping sheets, while 
the hoop, strip, and steel branches are fully employed. 
Steel is in heavy demand at quarter-day rates, and 
the prospects are bright for this branch. The engi- 
neering and allied trades have well maintained their 
activity, including bridge and girder constructors, 
gasholder erectors, tank-makers, boiler-makers, and 
moulders. The hardware trades also continue busy 
in nearly all branches. The absence of labour dis- 
putes of any serious character has done much for this 
extensive district, engaged in all branches of iron and 
steel production, and inthe manufacture of articles from 
iron and steel and other metals. The engineering dispute 
did not extend to Wolverhampton, and all branches of 
iron and steel production are regulated by a sliding 
scale, so that peace and prosperity have long gone 
hand-in-hand in the district. The labour lessons of the 
last seven months ought to satisfy the men that peace- 
ful negotiation is a better method than open warfare, 
even when undertaken by the wealthiest and largest 
trade union in the world, and especially when the 
demands made are such as to evoke determined oppo- 
sition, 





The return of the engineers to work has had a stimu- 
lating effect upon the Birmingham district. Although 
the dispute did not extend to that city, yet its effects 
were more or less felt, as elsewhere. The close of the 
dispute has resulted in a more favourable and steadier 
tone in all departments. Pig iron has been very firm, 
with an upward tendency in price. There has been a 
better demand for black and galvanised sheets, but 
owing to competition there is no improvement in 
prices. There has been an increased demand for ma- 
terial for wagon-building purposes. The makers of 
ordinary Staffordshire bars are so pressed with orders 
as to tax their full energies of production. The engi- 
neering branches and the allied industries have been 
fairly busy, and now it is expected that there will be 
further activity. Most of the local trades connected 
with the iron, steel, and metal-using industries con- 
tinue to be fairly well employed, as also are the lighter 
branches. There are no labour disputes of any con- 
sequence in the district, nor are any looming in the 
near distance, so far as can be seen. 





The hasty and ill-advised strike of railway workers 
on the Cork and South Coast Railway Company’s lines 
in Ireland came to an end ere the close of last week. 
It appears that the men applied on Thursday last to 
be reinstated, and, with a few exceptions, they were 
allowed to resume work on Friday. The directors 
notified that full traffic arrangements would be resumed 
on Monday. It seems that ee for employ- 
ment poured in so fast that the places of the men would 
have been filled if they had not petitioned to be re- 
instated. The hasty way in which the officers of the 
Amalgamated Society of Railway Servants endorsed 
the action of the men was scarcely creditable to an old 
and well-organised society. Striking without sanction 
nearly always implies striking without reason, and the 
executive of a union ought to hesitate before it en- 
dorses such premature action. In this case the funds 
of the union laws been wasted in a useless manner, and 
without credit to any of the parties concerned. But, 

rhaps, it will rte 4 a lesson. Some men can only 
earn by adversity, and then slowly. 





The dismissal of the dockyard men at Portemouth 
is causing a good deal of comment, and is likely to ul 
the subject of a debate in Parliament. It woul 
appear that the inhabitants of Portsmouth are > 
largely with the men, the local members taking a leat 








in the movement. The feeling has been intensified 
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by the dismissal of another worker. Mr. Goschen, the 
First Lord of the Admiralty, defends the dismissal on 
the grounds of discipline. Discipline is necessary in all 
Government departments, just as it is in all private con- 
cerns; and the men cannot be the sole judges in their 
own case. But some elastic regulations ought to be laid 
down which will at once protect the public, the Govern- 
ment, for the time being, and all the persons employed, 
so that justice be done to all sections. Now would 
be a good time for an inquiry into the matter, by 
a tribunal in which the workers would have a voice. 
There are some labour members who could be trusted 
to take a broad and a statesmanlike view of the 
matter, such as Mr. Burt, Mr. John Wilson, Mr. 
Charles Fenwick, or Mr. H. Broadhurst. They are 
not wild and impracticable men, and could be trusted 
to lay down regulations in conjunction with their 
colleagues which would benefit the public service. 





The lessons of the engineering dispute are being, 
and will be, read differently, according to preconcep- 
tions and prejudices, or to experience and prudence. 
By one section it appears that the collapse of the 
movement for the eight hours, and the drain of funds 
during the last seven or eight months, only point to 
the fact that Parliament, municipal bodies, county 
councils, school boards, and all other local and public 
bodies, must be captured, as the London Trades 
Council and some other bodies have been, by the 
Independent Labour Party and by the Socialists. To 
do this, a gigantic federation is proposed of skilled 
and unskilled labour in order to capture 400 seats in 
Parliament, and proportionate numbers on all local 
and other public bodies. The contributions are to be 
fixed at 3d. per week, or, if out-of-work pay is in- 
cluded, 6d. per week. The thing cannot be done, and 
those who subscribe with any hope of provident 
benefits will be grievously disappointed. But hope 
springs eternal in the human breast, and the new men 
imagine that they can create opportunity and control 
events. 





The new federaticn of men engaged in the ship- 
building and allied trades in the Tyne district have 
arranged for the mutual settlement of disputes as to 
demarcation of work by peaceful means, the cases to 
be taken on their merits, and dealt with in the yards, 
shops, &c., of the firms involved. This is the best 
—— yet made in this direction. Employers have 
often been hampered by these disputes, and not been 
able to apply a remedy. Now the men will settle the 
matter among themselves, subject, of course, to the 
firm’s approval. But in many cases the firms are not 
personally interested one way or another as to de- 
marcation, except to feel the inconvenience of the 
dispute. It is provided that the firm shall notify as to 
a dispute existing, when the committee will meet to 
adjust the same, with power to call in a referee. 

The miners of Durham and Northumberland seem 
likely to agree to continue the Relief Fund in cases of 
accident, upon a basis mutually agreed upon by the 
miners and the coal-owners. The full and complete 
scheme has not yet been published, but by calculations 
made the cost would appear to be about Id. per ton of 
the coal raised. If the scheme be agreed upon the 
relief will have to be equal at least to that provided 
under the Act, and the scheme will have to be certi- 
fied under the Act. 

The Lancashire and Cheshire miners have repu- 
diated the proposals to continue the Permanent Relief 
Fund for those two counties. The officials recently 
issued a statement of a proposed scheme which they 
believe would secure greater advantages than those 
provided under the Act. But the agents and officers 
of the Miners’ Union scout the idea, and advise the 
men to stand by the Act. In any case, provision will 
have to be made for all those now dependent upon the 
fund, some of whom have years to run before their 
final payment is made. The circular of the miners 
states that the ‘‘insurance suggested is hardly worth 


considering.” Then the scheme must be a very poor 
one, 





A great labour battle is threatened in Germany for 
the eight hours. The Stonemasons’ Union, the strongest 
in Germany, has decided to call out all the members in 
Berlin, Dresden, and Hamburg, as a start. English 
workmen will watch with great interest the issue of 
the struggle, in all its varies aspects. The vastness of 
the project is its weakness. If one town was tried at 
atime there would be a better chance of success, if 
the demand is a fair and just one ; but over a wide field 
failure seems certain. 








: Tur Exectric Licut at Grimuspy.—The Public Light- 
ing Committee of the Grimsby Town Council has decided 
to recommend the Town Council to commission Professor 
paaedy, of London, to prepare an estimate of the cost 
i putting in an electric light installation for Grimsby. 
“ the estimate is adopted, an application will be made 
ster on to the Board of Trade to approve Professor 

ennedy’s scheme. 





GREATER LONDON RAILWAYS. 


Boru the Metropolitan and the Metropolitan Dis- 
trict Railway Companies appear to have had a good 
time during the second half of last year. The num- 
ber of passengers carried by the two companies during 
the whole of 1897 was 136,680,884 ; the corresponding 
movement in 1896 was 131,131,305. When the com- 
— is extended to 1887, we are, of course, 

rought face to face with a much greater progress, the 
number of passengers carried in that year having been 
113,494,337. In 1877, the movement was far smaller, 
the aggregate for that year having been 84,627,360. 
Comparing 1897 with 1877 we have, accordingly, the 
great advance of 52,053,524; season-ticket holders 
are excluded from the comparison in all the years to 
which we have referred. We cannot carry the com- 
arison back to 1867, as the Metropolitan District 

ailway was not opened to the Mansion House until 
June, 1872 ; the number of passengers which passed 
over the original Metropolitan Railway in 1867 was, 
however, 23,405,282. The enormous development of 
passenger traffic upon the two systems is due, of course, 
to the growth of London and to the increased tendency 
of the London public to avail themselves of under- 
ground railway communication ; it is also, at the same 
time, attributable to a considerable extent to the fact 
that each of the two companies has extended its 
system into the country surrounding London. The 
Metropolitan Railway has even got as far as Ayles- 
bury, while the Metropolitan District Railway, not 
satisfied with reaching dive, also proposes to push 
on to Harrow and Uxbridge. The opening out of 
country branches of this description, of course, gives 
a great stimulus to haveetaiiling in the neighbour- 
hood of the Metropolis, Although the business of the 
Metropolitan District Railway has considerably in- 
creased of late years, the original line suffers from 
steamboat and omnibus competition, and the major 
art of the increased revenue acquired has been derived 
rom traffic contributed by the company’s western 
extension lines, to which omnibuses offer little opposi- 
tion. This consideration, of course, greatly stimulates 
the Metropolitan District Railway directors in their 
policy of constructing further country extensions. The 
country lines of the Metropolitan Railway being con- 
siderably more extensive than those of the Metro- 
politan District Railway, of course, pour a greater 
current of business upon that system, which is further 
expected to benefit from the approaching completion 
of the London extension of the Great Central Railway. 
This extension will effect a junction with the Metro- 
politan Railway system near Aylesbury, and Great 
Central Railway trains will then run over a consider- 
able mileage of the Metropolitan Railway system. 
They will also bring a current of passengers to the 
Circle stations of the Metropolitan Railway. It is 
difficult indeed to assign at present any limits to the 
beneficial effects which the function of the Great 
Central Railway with the Metropolitan Railway will 
exert upon the latter system. 

In view of the additional traffic which the directors 
of the Metropolitan Railway expect to derive from 
this source, a contract has been let for widening the 
line between Wembley and Harrow, and Sir J. Wolfe 
Barry, the company’s engineer, reports that the 
necessary land has can fenced off, and that satis- 
factory progress has, thus far, been made with the 
earth-works. As regards bridges on the Metropolitan 
Railway, which have to be altered to admit of the 
Great Central Railway trains running through them, 
the contractor has made all necessary arrangements for 
these alterations being completed by the close of next 
month. Widening works, which have been some time 
in progress between Finchley-road and Wembley, are 
now well advanced, and, with the exception of two 
small bridges and some ballasting, are practically 
complete between Preston-road and Kilburn. Be- 
tween Kilburn and Finchley-road the progress made 
has, however, not been so satisfactory, partly in con- 
sequence of a slip in an embankment between Kil- 
burn and West Hampstead, and partly in consequence 
of the unsettled state of the pre! se e, which has de- 
layed the delivery of the matériel for two large 
bridges over Edgware-road and Christchurch-avenue. 
It is expected, however, that all the works will be 
completed by the close of March. At Finchley-road 
work on the connection proposed to be there made 
with the Great Central Ratioer near Canfield-place 
has been delayed, pending a final settlement of 
the selection of the exact spot at which the iunc- 
tion will be effected. This selection has, however, 
now been made, and no further delay is expected, 
accordingly, from this cause. Perhaps, however, the 
most interesting change which is impending in con- 
nection with the Metropolitan Railway is the pos- 
sible adoption of electric traction upon the system, so 
as to secure better air in the numerous tunnels 
through which trains have to pass. A committee 
appointed by the Board of Trade to inquire into the 
important question of tunnel ventilation recommends 
that the construction of proposed additional openings, 
which would be found useful even when the line is 








worked electrically, should be allowed; but only upon 
condition that unless electric traction is adopted, or 
some satisfactory artificial ventilation is introduced 
within three years after the passing of the Act 
authorising such openings, it should be made _in- 
cumbent upon the company to close them, if called 
upon to do so by some competent authority to be 
named by Parliament. To give effect to the re- 
commendations of the committee, the Metropolitan 
Railway Company has deposited a Bill for considera- 
tion during the ——— session of Parliament pro- 
viding for powers for improving the general ventilation 
of the railway, authorising the working of the traffic 
by electricity, altering the levels of the line at Willes- 
den, &. The Metropolitan District Railway Com- 
pany, not content only with contemplated extensions 
to Harrow and Uxbridge, is also engaged in negotia- 
tions with respect to a line contemplated between 
Whitechapel and Bow; these negotiations have to 
await the result of an application to Pariiament one 
the approaching session by the London, Tilbury, anc 
Southend Railway Company for powers to subscribe 
part of the capital required for the construction of 
this important connecting-link between the two 
systems. It is considered that the contemplated line 
would be of great value in developing through pas- 
senger traffic ; and that it would further enable a con- 
siderable goods and mineral traffic to be conducted 
over the Metropolitan District Railway system, as a 
consequence of its obtaining access to the London, 
Tilbury, and Southend Railway Company’s lines and 
docks. 

The capital expended upon the Metropolitan Railway 
and the Metropolitan District Railway to the close of 
last year was: Metropolitan Railway, 12,327,549/.; 
Metropolitan District Railway, 7,752,441/.; making an 
aggregate of 20,079,990/. For this heavy outlay the 
companies have to show the following length of line 
in actual operation: Metropolitan Railway, 69 miles 
72 chains; Metropolitan District Railway, 14 miles 
55 chains ; or 84 miles 47 chains—say, 844 miles. The 
cost of construction and equipment to the close of 
1897 stood, accordingly, at an average of 237,633/. per 
mile. This average was, of course, materially re- 
duced by the smaller cost attending the construction 
of the country lines of the Metropolitan Railway. 
The construction and equipment cost of the lines of 
the Metropolitan District Railway, which are more 
wholly situated in Greater London, stood at the close 
of 1897 at an average of 534,651/. per mile. The ex- 
perience of the London, Chatham, and Dover Rail- 
way, so far as its Metropolitan Railway lines are 
concerned, has been very similar to that of the Me- 
tropolitan District Railway. The substantial fact, 
indeed, appears to be established that you cannot 
construct and equip a line in the Metropolis, properly 
so-called, for less than 500,000/. per mile. As regards 
the financial position of the Metropolitan and the 
Metropolitan District Railways, the Metropolitan 
Railway is, at present, in much better circumstances 
than its neighbour, as all its preference stocks are 
receiving the full dividends to which they are entitled, 
while the return upon the ordinary stock for 1897 was 
at the rate of 3/. 15s. per cent. per annum. The 
Metropolitan District Railway is not able at present 
to meet its fixed charges in full, but the interest and 
dividends accruing upon its debenture, rent charge, 
and guaranteed stocks are provided for. The 5 per 
cent. preference stock, which is the last and latest in 
the list, doesnot receive the full amount to which it 
is entitled, but the dividends declared upon it for 1897 
amount altogether to 3/. 7s. 6d. per cent. per annum, 
the distribution for 1896 having been 3/. per cent. per 
annum. An additional net profit of 24,375/. per 
annum would clear the last preference dividend and 
leave the road open for souls dividends upon the 
long-unremunerated ordinary stock. As the Metro- 
politan District Railway directors are pressing on with 
more country lines, it pao probable that the posi- 
tion of the company will gradually improve ; but still 
its outlook does not appear to be so favourable or so 
encouraging as that of the Metropolitan Railway. 








THE NIPPON YUSEN KAISHA. 

In a recent issue (ENGINEERING, January 21, 1898, 
page 66, ante) we directed attention to the present 

nancial position of the Nippon Yusen Kaisha, or 
Japan Steamship Company ; at in view of the great 
interest which is being taken in the matter in ship- 
ping circles in this country, we think it may be useful 
to some of our readers if we give a short account of 
the proceedings of an extraordinary general meeting 
of the shareholders, which was held in Yokohama, to 
consider the position of the on > and the course 
to be pursued in the event of the Japanese Govern- 
ment refusing to grant the special additional subven- 
tions which have been applied for. The chairman 
began the proceedings * giving a sketch of the 
history of the company. He stated that the opening 
of a foreign service was a cherished idea from the time 
of the formation of the company, as it was felt that 
the improvement in navigation year after year 
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did not permit the company to limit its range Areas DRAINED BY THE Gosri River. 
of operations to inland and neighbouring Oriental ee ee a ee 
waters. It was decided, therefore, that lines to nitieasbediem 
Australia, Europe, and America should be opened ‘ : Discharge 
for facilitating communications which were believed Denkenge Ase —— | Area, | Of Rainfall of | Length. Remarks. 
to be of national importance. The late war with Ne ieee | =. asa 
China showed a deficiency of about 400,000 tons Improved | Bank. Fye0q | sis 
necessary for transport and other services, and great| _ were ___ | Channel. 
efforts had to be made to obtain suitable vessels. The n. | m.*ch, | Sduare | cubic feet | inches 
company made a profit of over 2,000,000 yen by having : A ae ate * Ci | miles | per second * : ; 
their ships chartered by the Government, and they were | 1. Area drained by No. 1 siphon, 8 13,28 2.38 63.97 0.21 | lin. of rainfall on 1 square 
2 rs . A . Pattamundi Canal, on left hank mile in 24 hours = 26.8 
of opinion that the foreign lines could be maintained ’ : ap ; 8 
sella! eos eneee ‘ ase 2, Area drained by No. 2 siphon, .. r 2 33.00 | 4.15 111.55 0.37 cubic feet. 
even without a special bounty under the provisions Pattamundi Canal, on left bank | } | 
of the Law for the Encouragement of Navigation. | 3. Drainage scheme No. 1, between sop Wiles 1 2244 | 18.39 494.32 1.65 | 
The first vessel was therefore despatched on March 14, Nos. 0 and 1  distributaries, 
aR . : “3 ae f tl Kendrapara Canal 
1896, on the European line, with the consent of the} 4° Drainage scheme No. 2, between 1 22.44 | 10.65 286.27 0.95 | 
shareholders, at a general meeting, held in November, Nos. 1 and 4 distributaries, | | 
1895. On June 10, at an extraordinary meeting of the Kendrapara Canal | : aes! 
shs - ] ~ ¥ : be ore : as > was Cheol to | 5: Area between Nos. 4 and 4 F dis-| 24 6.50) R 49 147.57 0.49 
shareholders, the capital of the company § se tributaries, Kendrapara Canal | Sq. Mls. 
22,000,000 yen for the development of three new lines. | 6, Drainage scheme No. 3, between| 23 43.0 R 35.97 966.87 3.22 | Total area, head of 
In August of the same year the Seattle line was opened, nal 4 ae # distributaries, | | Mech oad 43.68 
hile Re eee ned in Oc > 96 endrapara Cana ees | " 5 7 7.71 
while the Bombay line sen opened in October, Js 6, 7. Area under 6 D3 C distributary,) 23 5.50, R 2.22 59.67 0.20 penta 
as specially subsidised lines. The company applied to Kendrapara Canal | 35.97 
the Government during last session of the Diet for the} &. Area under No. 5 distributary,! 16 10.0 | L 6.51 174.98 | 0.58 
other two lines to be also placed under a special “tage ora Canal, drained by) 1610.0 | R 1.59 42.73 | 0.14 
y ; avi NO. o SIphon 
bounty, the grant asked for the European line having 9. palaner scheme No. 4 between 15 17.0 R 2.86 miles 30.45 818.49 2.73 Total area 33.95 
been 2,628,045 yen per annum, and that for the Ameri- Nos. 6 and 8 distributaries, above river | _ Less No. 10 3.50 
can line 771,288 yen per annum, for a term of 15 years. Kendrapara Canal channel | ee 
Tha Cnvgar ay ae atses nnany | 10. Areas between Nos.8,8K, and8H 15 17.0 R 1 20.00 3.50 94,08 0.31 30.45 
d he Gove rnment approv ed the petition of a es. distributaries, Kendrapara Canal “ Enters old bed of Gobri 
in the main, but advised that the bounty ve estimatec 1. Area under No. 7 distributary, 943.7 | L 14.02 376.85 1.26 closed by Gungadhur 
at the rate allowed by the Law for the Encourage- Pattamundi Canal and south, in- | | diversion cut. 
ment of Navigation, in return for which it promised rye | eo ee ; 
to leave the company free as to the choice of the ports | jy. Prose thn soar alg 8, 8 I, and 8 I2 7199 | R 6.00 161.98 | 0.54 
of call. So the estimate was compiled anew at the distributaries, Kendrapara Canal eee | 7 
rate of 2,294,959 yen for the European line, and | 13. Drainage scheme Nos. 5 and 6, 6 35.0 R 39, 88* 1,071.97 | 3.57 
624,017 yen for the American line, making the total vemsanyy Biss whoo eat gaged 
of 2,918,976 yen against the former estimate of| 131, Between Nos. 8,8K, and River 137.92 | R 1.50 40.32 0.13 | Ballapore 7.19 
3,399,333 yen. The petition, however, failed to pass, Gobri Armbora .... 6.40 
the Chairman said, during the last session, on account Area 5 — a 
of the insufficiency of time, but the authorities pro-| 14 Area drained under part of No. 8 6 9.0 L 5.99 162.01 0.45 | BetweenSand9 .. 29.77. 
mised to introduce it in the coming session. It distributary, Pattamundi Canal »  6,9,and11 17.61 
was, however, well known that among the mem- | 15. nee pie. Teo 50 0 40.0 R 18.05 485.18 1.62 — 
— . co re vam « rary atr +a Nos. anc é istributaries, 7a 
bers of the Diet there was a very strong ms aes Kendeapenn Coal es ese Noi2.. 6.00 
tion to the petition, and this was supposed to Totalarea .. 206.74 
account for the Bill never having been reached. | 41.38 
As, however, a number of new ships have recently Less No. 13} .. 1.50 
*39.88 


been added, the proposed bounty will require to be 
considerably increased, and the company has reported 
this to the Government. With regard to the present 
conditions and the future prospects of affairs, it was 
stated that if the bounty promised by the Law for 
the Encouragement of Navigation be obtained it will 
not be difficult to maintain the lines for five years, 
when all the new vessels will have arrived, even if no 
special bounty be obtained. It was also stated that in 
the event of the special bounty not being obtainable, 
even after five years, or the Navigation Encourage- 
ment Law being amended before that time preju- 
dicially to the interests of the company, it will then 


become necessary for the company to take some 
measure to protect the interests of the share- 


holders. A long and hot discussion ensued on the 
conclusion of the chairman’s address, and finally a 
resolution was passed to the effect that the officers of 
the company should make every effort to obtain the 
special bounties, and that another extraordinary 
meeting should be convened in the event of failure to 
obtain them. It is evident that the fundamental 
mistake which was made by the Nippon Yusen 
Kaisha was launching into extended operations before 
the company was in a position to meet the require- 
ments laid down by Government for earning the sub- 
sidy. If the company only receives the subsidy, 
which is due by the Law for the Encouragement of 
Navigation, it is bound to lose a considerable part of 
its capital, or pay no dividends until the loss already 
incurred has been repaid. Whatever happens, Japanese 
investors have received a lesson which they are not 
likely to forget. 








DIMENSIONS OF CHANNELS FOR SURFACE 
DRAINAGE. 
By Cuarites Epwarp Livesay, M. Inst. C.E. 

In a paper on ‘‘ Discharge from Catchment Areas,* 
Mr. James Craig sought to demonstrate that the ordinary 
formula for maximum discharge was erroneously based 
solely on the area, and dic net take into account the 
shape of the catchment basin. In the investigation of 
the formula adopted, Mr. Craig considered the basin as 
divided into convenient triengles, having their apexes 
coinciding in the point of discharge of the whole country 
drained. Every catchment basin, however, in reality is 
tinally drained by the bed of the principal stream or river, 
of a certain length and slope, into which various minor 
streams flow at different points, each tributary having its 
own basin, with its special configuration and area, the 
whole of the atiuents constituting the total discharge from 
the catchment area. 

Hitherto it has been virtually concluded that the minor 
valleys of any catchment area are so closely connected 

Reprinted by permission from the Minutes of Pro- 
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as to be able to void their contents at a uniform rate ; | 3eropa, the country concerned in the project lying be- 


and, accordingly, it has been inferred that a river | tween the two canals, Fig. 1. 


The Gobri River occupies 


channel, at any point, must be sufficient to pass the; the lowest bottom of the cultivated lands irrigated 


aggregate uniform discharge of the whole area above it. 
This could only be true if the rainfall, which is supposed 
to occur simultaneously over the whole tract, does not 





by the above canals, and receives the excess rainfall 
and waste canal water, which it passes in the Gun- 


dakia River, a branch of the Beropa. The distri- 


run out of any outfall until the contents of all the upper | butary channels from the Kendrapara Canal are aligned 


valleys arrive at that point. This, however, can never 
be the case, as all the outfalls are discharging at the 
same time ; and those situated near the exit of the main 
channel may have partially or wholly emptied their catch- 


| 


on the highest ridges of the country, and divide the 
tract into a series of well-defined valleys, which are num- 
bered consecutively from 1 to 15. The outfall of each 
is indicated by a circle inclosing its number, and a line 


ment areas before the flow from the upper outfalls can | marking its entry into the bed of the Gobri as improved. 


reach them. Any section, indeed, of the channel must be 


| 





adequate to pass the aggregate volume to be drained above | . 3 
it in a certain period of time, but not in the sense ordi- | III., extends from about a mile above the exit of No. 6 
narily accepted, and assumed by Mr. Craig, of a sluice! valley to the Kendrapara-road bridge; and the map 
(where a single reservoir or tank is concerned), towards | shows the mileage from the bridge upwards, Fig. 1. 
which the surface-water convergesfrom all pointsata nearly | The length of the natural bed of the Gobri, within the 


uniform velocity. The conditions are entirely dissimilar | limits mentioned, was 30 miles 3950 ft.. with a total fall 


in a long drainage channel ; and it would probably be a 
closer approximation to the truth to say that any section 
of the channel must be capable of passing, not the whole, 
but the maximum of the combined discharges which may 
be flowing towards that section from above. If large 
enough to pass the maximum aggregate, it would be sufti- 
cient for any smaller volume which may run out before 
the maximum arrives. A consideration of the actual 
circumstances of a river flood will show that the above 


The Gobri takes its rise in No. 6 valley ; but the portion 
which has been improved, consisting of Parts L., II., and 


of 22.65 ft., or an average slope of 0.73 ft. per mile. By 
realignment in cutting off bends, the total distance has 
been reduced to 24 miles 3600 ft., with an aggregate fall 
of 22.37 ft., or 0.90 ft. per mile. It was found useless to 
improve the lower part of the Gobri, from the Kendrapara- 


| road bridge to its outfall on the Chota Bramini River. 


| 
| 


view must be truer to nature than Mr. Craig’s assump- | 


tion. The surface of the flood at any point in the course 
of the river rises gradually as the valleys nearest it dis- 
charge their contents, until the flood level reaches its 
highest point, when the intensity of the flow indicates 
that the maximum of the combined discharges is passing ; 
and when this has gone by, the level falls in consequence 
of the passage of combinations of smaller volume than the 


maximum, until the entire basin is emptied, and the flood | 


subsides. By any other supposition, an average height 
and volume is arrived at, which can never be the result 
of actual experience, although it may be convenient for 
practical purposes to assume such conditions. 

In the year 1885, when in charge of an irrigation divi- 
sion in India, the author had to design certain alterations 


| 


in the channel of a river to improve the drainage of over | 


200 square miles of the district of Cuttack, in Orissa ; and 
he applied the principle of the above theory on that occa- 
sion. Although the works carried out according to his 
design have proved perfectly adequate under subsequent 


severe climatic tests, the author cannot affirm that their | 


success was due to the application of his theory. A de- 


scription, however, of the method of its application in | 


actual practice may conduce to beneficial results. 

This tract of country comprises the greater portion of 
the land irrigated by the Kendrapara Canal of the Orissa 
Circle, Bengal Irrigation branch. The Kendrapara irri- 

ation and navigation canal takes in its supply from the 
River Beropa, a tributary of the Mahanuddy, and is 
situated on two branches of the latter river. A minor 
irrigation canal, the Pattamundi, takes off the Kendra- 


para at its head, and is located on the right bank of the | a point where it had to carry t 


The chainage of the survey and section commences at 
the Kendrapara-road bridge ; and up to 15 miles 17 chains 
the fall of the bed is 0.5 in 5000, or about the same as the 
natural bed of the river, which in this length is wide and 
of considerable capacity. There were many loops which 
had to be cut through ; but above 15 miles 17 chains it 
was found possible, by the straight Gungadhur diversion 
cut of less than two miles, to avoid a detour of 5 miles 
670 ft. along the old bed. From this point to the head 
the channel is 9 miles 2900 ft., with a fall of 1.5 in 5000. 
At the upper end of the Gungadhur diversion cut, a little 
below the seventeenth mile, the old bed of the Gobri was 
closed, which permitted the drainage from 33.95 square 
miles of country, between Nos. 6 and 8 distributaries, to 
pass down the old bed without interfering with the dis- 
charge from above, which meets it at the fifteenth mile, 


| where the river is much wider and better adapted to 


carry a greater volume. ay 

The total area drained by the Gobri River, as shown on 
the map, Fig. 1, is 206.74 square miles, including certain 
strips on the left bank of the Pattamundi Canal and ve 
right bank of the Kendrapara Canal, which are drained by 
siphon culverts under those canals, the fall of the land in 
all cases of deltaic rivers like the Mahanuddy and Bero va 
being inland from their banks. Nos. 1 and 2 5 oa ee 
between the Pattamundi Canal and the Beropa ; No. # Is 


: Ty ii ras ill 

a purely drainage bottom ; and No. 4, originally a spi 
channel of the Mahanuddy River called the Sookama 
endrapara 


Nullah, had been closed at its head by the K 
Canal. All these channels used to flow into the oe 
River; but on the construction of the Pattamundi C _ . 
it was thought best to divert their drainage into the Go ra 
by the Sookania diversion cut, thereby introducing in 4 
that stream the rainfall of a tract of 35.57 square mules, @ 
he drainage of its own 
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catchment area of 35.97 square miles. The land here is | 
low, and the floods which stood over it for days together, 
used to destroy the crops every year until the improve- 
ment scheme was carried out, when Part I. of the channel 
was embanked, and then served to pass the combined dis- 
charges of Nos. 1 to 4 from the Sookania cut into the 
deeper bed of the Gobri beyond. At the outfall of No. 5 
valley, an inlet sluice was constructed in the embankment 
to pass the discharge of that area, when the level of the 
flood in the embanked channel allowed it to enter. ; 
The project was first designed to provide for the drain- 
age of a rainfall of 4 in. over the whole track in four 
days, the limit of time in which it is found that a sub- 
merged rice-crop does not suffer. This is equivalent toa 
discharge of 1 in. of rainfall in 24 hours; and the Table 
below, accordingly, indicates the volume in cubic feet per 
second to be dealt with in each valley. In order to deter- 
mine how these quantities of water combine in the im- 
proved river channel, the length of this channel, 24.68 
miles, was first developed into a straight line, plotted to 
the scale of 4in. to the mile, Fig. 2, in which the outfall 
of each valley is marked by a circle bearing its number. 
Nos. 1, 2, 3, and 4 are outside the channel ; but as they 
all pass through the Sookania cut, they are shown in a 
direct line, according to the distance of each outfall from 
the head. Nos. 9 and 10 debouch first into the old bed 
of the Gobri, isolated by the Gungadhur diversion cut, 
and are exhibited according to their respective distances | 
from the point of entry into the graded channel. The 







































should be moved 2.73 + 0.95, or 3.68 in. in the diagram of 
the discharges, Fig. 3. All the outfalls being supposed to 
be shifted similar distances to maintain their relative 
positions, the diagram, Fig. 1, shows in what combina- 
tions they occur in the improved channel. 

For convenience of the design, the improved channel of 
the Gobri has been divided into three parts, namely, 
Part I., from the head to 23 miles 4300 ft. on the em- 
banked channel connecting the Sookania cut with the 
natural bed of the river; Part II., from 23 miles 4300 ft. 
to 15 miles 1700 ft., including the Gungadhur diversion 
cut; and Part III. from 15 miles 1700 ft. to the Kendra- 
para Bridge. Of the discharges of Nos. 1, 2, 3, 4, and 5 
valleys, which must pass through Part I., No. 5 has run 
out before Nos. 3 and 4 have arrived ; and No. 6 entering 
below these, the greatest combination for Part I. is on 


section A B, consisting of Nos. 2, 3, and 4. For Part II. | 


the section on C D is the maximum, comprising Nos. 2, 
3, 4, and 6 valleys. For Part III. No. 15 passes out alone ; 
and of the three combinations which occur in this portion 
of the channel, on sections E F, G H, and IK, the first, 
EF, aggregates the maximim volume, including, as it 
does, Nos. 3, 4, 6, and 9 areas. 

The diagram of discharges, Fig. 3, enables the natural 
rise and fall of the river in the first mile of its channel to 
be understood. The first rise takes place by the discharge 
of No. 15, which runs out alone, and leaves the bed in 
its normal condition fora short time. Then the com- 
bination of Nos. 14, 13, and 12, causes another elevation, 









































3.20 in. _ These records show the widespread extent of 
the precipitation. For the tract now being dealt with, 
it will suffice to take a mean between the first and second 
returns, amounting to 8.61 in. in 24 hours. The discharge 
| of the Gobri immediately above the Kendrapara - road 
bridge on that occasion was found to have been 5881.40 
cubic feet per second, or more than double that deter- 
mined for Part IIT. of the scheme. Although this cir- 
|cumstance does not invalidate the truth of the author’s 
| theory, it very clearly demonstrates that the assumption 
of 1 ia. of rainfall passing in 24 hours was very far from 
being correct. Taking the catchment area of Part ITI. 
to be 95.46 square miles, 5881.40 cubic feet per second as 
the actual volume to be provided for, and « the rainfall 
95.46 x 5280 x 52830 x Kk _ 
| 60 x 60 x 24 x 12 

| 5881.40; and x = 2.29 in. For a rainfall, therefore, of 
8.61 in., it appears necessary to conclude that 2.29 in. run 
| off in 24 hours. This is not surprising, considering that 
| the country at that time of the year must be saturated 
| with rain and canal water, and incapable of absorbing 
;much. The run-off would be much greater if it were not 
| held back to a considerable extent by standing paddy 
crops and the distributary banks. The natural section 
|of the Gobri River in Part III. was amply sufficient for 
| the passage of the observed discharge ; and beyond cutting 
, off bends or loops, no alteration was required in this por- 


| tion of the channel. 


which probably runs off, 









































rest empty direct into the river, on the right or left followed by a fall when No. 13 only is flowing. The level! By another observation of the river at 19 miles 41 chains 
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6 ogee — OUTFALLS OF VALLEYS. 
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DIAGRAM SHOWING DISCHARGES FROM VALLEYS. 










bank respectively. To ascertain graphically how the dis- | again increases by the arrival of Nos. 11 and 13}, in con- 
charges of the valleys would combine in the improved | junction with No. 13, succeeded by another subsidence 
channel, it was necessary to adopt a method of representa- | when this has passed, and so on until the flood attains its 
tion. Ifthe valleys were of uniform width, they could | greatest height by the passage of the maximum combi- 
be represented by their lengths; but as they vary in| nation of Nos. 3, 4, 6, and 9 on cross-section EF. The 
breadth, they can only be compared by their discharges | flood then gradually subsides with the discharge of the 
under the given rainfall. It was, therefore, assumed that | confluence of Nos. 1 and 6. 

each valley might be represented by the length of a| ‘The following volumes have to be provided for in the 
line measuring 4 in. for every 100 cubic feet per second of | several parts : 























discharge ; for example, No. 4 valley, having a discharge | Part I. 

of 286 cubic feet per second, would be equal to 0.95 in. square miles. cub. ft. 

The Table on the previous page accordingly exhibits the | No. 2 valley, area 4.15 Discharge 111.55 

length of each valley in inches, and the other particulars te, PS - 18.39 se 494.32 

of the scheme. Feo ege me * 10.65 - 286.27 
In order to bring the discharge of all the valleys into 

the graded channel, that valley must be selected for deter- | Total area 33.19 7 892.14 

mining the extent the exits must be shifted to effect this | Part I. 

object, the distance of whose outfall from the graded | All above area 33.19 Discharge 892.14 

channel, together with the length representing its dis- | No. 6 valley, area 35.97 = 966.87 

charge, gives the greatest total len th. This condition | 4 

18 fulfilled by No. 9 valley, which tne, therefore, been | Total area 69.16 1859.01 

selected for calculating the amount the points of exit of | Part III a 

all the valleys must be shifted down-stream to bring their | ste ates: Pini si < 

discharge into the graded channel, since what suffices for | “N ee » 28S! 65.01 Discharge 1747.46 

4o. 9 valley more than suffices for all the other valleys. N ‘3 : lage J 30.45 818.49 

in a case where the exits of all the valleys are situated | ee een re i aie 

immediately on the banks of the main drainage channel, a 95.46 ie 2565.95 


the length of the longest valley would naturally be taken | ’ 
for the distance of progression. The discharge of No. 9 Comparing, however, these volumes with those actuall 
valley 1s 818 cubic feet per second, and is represented by , observed in the River Gobri after an abnormal rainfall, 
in. ; but as the outfall is 2.85 miles from the graded | they were found to be totally inadequate. On August 3, 
channel, the discharge would take longer to enter the 1880, the following quantities of rainfall were gauged : 
channel than if the outfall had been on its bank, and, | at Kendupatna, near the centre of the tract, 10.53 in.; 
therefore, adds 2.85 miles to the length of this valley. | at Kendrapara, at the east end of the tract, 6.70 in.; at 
ssuming that all points of flow in the river-bed and | Marsaghai, at the 39th mile of the Kendrapara Canal, 
minor channels, as represented by their lengths, move at | 5.75 in.; at Byree, on the high-level canal, 6.90 in.; at 
the same rate, it follows that to bring the whole length of | Indpur, near the Pattamundi Canal, 3.30 in.; and at 
9 9 into the graded channel, its actual point of exit | Acquapudda, about 23 miles north-east of Indpur, 
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the discharge was found to have been 3201.20 cubic feet 
per second, and taking the catchment area of Part II., 
69.61 x 5280 x 5280 x Kk _ 3201.20 ; 

60 x 60 x 24 x 12 
and * = 1.83in. To pass this volume through the Gun- 
gadhur diversion cut, a section of 70 ft. base, with side 
slopes of 2 to 1, was given. This section, with a depth of 
9 ft. and a fall of 1.5 in 5000, provides for a calculated 
velocity of 3.99 ft. per second, and a discharge of 3160.08 
cubic feet per second. 

Above Part I., the observed discharge of the Sookania 
cut was found to be 1023.21 cubic feet persecond. Taking 
the catchment area of Part I. at 33.19 square miles, 


33.19 x 5280 x 5280 x x : 

60 x 60 x 24 x 12 1023.21; and« =1.38in. The 
section given to carry this volume in the embanked 
channel of Part I. was base 34 ft., and side slopes 2 to 1, 
which, with a depth of 7 ft., and a fall of 1.5 in 5000, 
gives a velocity of 3.14 ft., and a discharge of 1055.04 
cubic feet per second. As, however, a depth of 9 ft. was 
found necessary in Part II., the same depth was adopted 
in Part I., the banks being constructed 12ft. above the 
bed, or 3 ft. above the water level, in case the level should 
be raised by the swollen state of Part II. An outlet 
sluice was also built in the right embankment, to drain off 
any rainfall which might accumulate on the low land 
behind it before the flood level in the embanked channel 
should fall low enough to admit of its passage into the 
main river. Since the scheme was carried out, several 
abnormal falls of rain have taken place at Cuttack, quite 
as heavy as the one recorded in August, '1880; but no 
damage has occurred to crops in the cultivated lands in 
the valley of the Gobri River, indicating that the preven 
tive measures have been successful. 

To apply the theory formulated in this paper, it will 
always as necessary to define the extent of each minor 
| valley in the catchment basin of a draining area, and to 


69.61 square miles, 
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collect accurate information of the rainfall to be dealt 
with. For the configuration of the minor valleys, with 
good maps, it will doubtless be a sufficient approximation 
to assume the watershed between two minor valleys to 
liemidway between the tributary streams; but if greater 
exactness were required, a series of cross-sections at lon 

intervals from one stream up to the dividing ridge woulc 
demarcate the ridge, or the ridge itself might be sur- 
veyed. For the rainfall data, observations would have to 
be taken as to the loss by evaporation and absorption in 
different localities, for which closer and more discriminat- 
ing observations are needed, as very little is known of 
this loss. There must be wide differences due to the 
land being cultivated or unbroken, forest or grass, rocky 
or a mixture of all descriptions; and only actual obser- 
vation would show what portion of the run-off should be 
provided for. When, however, the surface-drainage of 
towns is considered, very accurate data would be avail- 
able for each block to be deaJt with, as to extent and con- 
figuration, as well as to meteorological conditions of the 
whole area ; and it is probable that, in these cases, the 
theory advanced may be — with advantage, espe- 
cially as regards the safe and economical removal of storm 
water. 





APPENDIX. 

The author has consulted several books by eminent 
writers on sanitary engineering, including such names as 
Bailey Denton, Dempsey, Baldwin Latham, W. Santo 
Crimp, Geo, E. Waring, and Julius Adams, but in none 
has he found any attempt made to evolve a logical theory 
for ascertaining the proper capacity of main sewer to dis- 
charge a given rainfall overa certain area. The last-named 
author, Julius Adams, Chief Engineer to the Board of City 
Works, Brooklyn, U.S.A., has alone definitely described 
what takes place in the natural working of a system of 
sewers. Referring toa long line of sewers receiving its 
supply from innumerable branches from roofs and streets, 
he observes at page 53 that : 

‘* A heavy rainfall may be supposed to deliver simul- 
taneously its waters into the sewer for its entire length ; 
the water from the lower branches reaches the main 
opposite them as soon as that from the higher branches 
arrives at the sewer, but if the descent of the main be 
uniform, the water from the lower branches will have par- 
tially run off before that from the higher appears at the 
same place; and yet it has been customary to estimate 
the required size of the sewers as of such dimensions as 
would discharge the entire rainfall (diminished by eva- 
poration and absorption) did it enter at the head alone, 
and the characteristics of the sewers were determined by 
reference to tables of velocities under given rates of in- 
clination, &c., upon this supposition.” He goes on to 
wint out that this assumption that the whole rainfall to 
* dealt with must pass through the entire length of 
sewer has led to the enormous dimensions given to certain 
mains, such as the Fleet-street sewer of London—dimen- 
sions which are unnecessarily expensive, and in actual 
experience are found never tobe required. The Fleet- 
street sewer was intended to drain 4400 acres, or over 
seven square miles, and has an internal sectional area 
measuring 12 ft. by 184 ft. at outlet, and at the boundary 
of the City 114 ft. by 12} ft. 

Mr Adams quotes a formula framed by Mr. Thomas 
Hawksley, which was used by Sir Joseph Bazalgette and 
Mr. William Hayward in designing the intercepting and 
main drainage works of London, and was as follows: 

3log A + N + 6.8 

10 
discharging the rain from 1 in. of fall per hour; A being 
acres, N the length in which the main falls 1 ft. At 
page 59 he goes on to observe : 

‘The truth of the fundamental equation for the velo- 
city in pipes under pressure, it will be perceived, is based 
on equilibrium being established between the accelerating 
force of gravity and the retardation occasioned by the 
resulting increase of velocity, and only professes to be 
correct after the velocity becomes uniform, which, as we 
have seen in the case of sewers discharging from constantly 
increasing sources with equally high heads, can never 
obtain ; and did the storm waters from the upper branches 
commence with a full volume and head, and constantly 
receiving additions in both respects under a common dis- 
charge at the outlet, the resulting velocity would in many 
cases be something damning. But in the case of a sewer 
draining extended bui:t-up areas this can never happen. 
The discharge from the lower districts having a shorter 
distance to run out with an equal head, will discharge a 
large portion of its storm waters in advance of that from 
above. 

“Take a case in actual practice. A sewer drains 869 
acres, 122 of which is rural and without buildings ; the 
remainder is built up, and some of it densely so. All 
except some 20 or 30 acres is graded and paved. The 
fall of the main at the outlet, and for nearly a mile, is 
at the rate of yyy;. With an inch of rain within 
the hour by Hawksley’s fo-mula, the dimensions of the 
sewer should be equal to that of a cirele of 6 ft. dia- 
meter, and it is so built. It has repeatedly run full, and 
owing to bad curves in the line 14 miles from the outlet 
has been gorged to overflowing. If an inch of rain in an 
hour were calculated over the entire area as delivered in 
two hours it would give 435 cubic feet per second. This, 
divided by the sectional area of the sewer, 28.27 square 
feet, gives a velocity per second of 15.38 lineal feet, 
which, according to Du Buat, would suffice to move an- 
gular rocks! And yet there is no indication of any such 
action—in other words, no such velocity. Therefore, 


= log diameter in inches for main 


is the true state of the case. Hence for the dimensions of 
sewers we cannot assume a mean velocity for the entire 
length of the sewer, as priorily based upon the rate of fall 
and diameter, nor upon observations made at the outlet. 
The quantity of water entering at different branches will, 
from the varying character of the district to be drained, be 
so various in amount and velocity that to attempt to ex- 
press these relations in a gencral equation for the entire dis- 
trict would be subversive of the principle of simplicity at 
which we aim, and prove too complicated for any practical 
purpose. We are debarred, therefore, by the above con- 
siderations from attempting to compute the size of sewers 
for draining extended areas of storm waters 7 assuming 
a given uniform velocity of discharge, and in looking for 
some clue to the proper solution of the question were led 
to adopt an extremely simple expression which had been 
extensively used elsewhere with good results.” 

Mr. Adams has described very clearly the conditions 
which govern the problem, but proposes an empirical 
formula of his own, which he has found to give good 
results : 


D= y 


. 


- QL where D = diameter of pipe in feet. 
1542 H i i 
Q = discharge in cubic feet per 


second. 
L = length of pipe. 
H = height ,, 


The author has been unable to follow Mr. Adams in 
his use of Hawksley’s formula in the example given, but 
ventures to believe that the clue to the solution of the 
problem sought for by Mr. Adams will be found in the 
theory advanced in this paper for the consideration of 
the profession. 
Mr. James Craig’s paper, alluded to at the beginning of 
this note, is based on the very sound contention that the 
configuration of each valley must exercise a great in- 
fluence on its rapidity of discharge of rainfall; and if 
correct coefficients pone be determined for any particular 
locality, his formula would be the best to calculate the 
discharge of each valley, and the method of graphic con- 
struction proposed in this paper could then be adopted to 
ascertain the maximum combination of discharges to be 
provided for. 

The necessity has been alluded to for further obser- 
vations on the discharge of rainfall from drainage areas. 
In this connection Mr. Bailey Denton may be quoted from 
his work on “Sanitary Engineering,” pages 154, 155: 

“The plan adopted by Sir Joseph Bazalgette when 
providing for the rainfall of the Metropolis is suggestive 
of this kind of investigation which ema be made in 
every case. He ascertained by careful inquiry and exami- 
nation of records that, on an average, rain fell in London 
for about 155 days per annum, and that of these there 
were about 25 upon which the quantity amounted to 4 in. 
in depth; and of such rainfalls he discovered that a large 
proportion was evaporated and absorbed, and either did 
not pass through sewers at all, or did not reach them 
until after the rain had ceased. A commission, con- 
sisting of Mr. Bidder, Mr. Hawksley, and Sir — 
Bazalgette, conjointly investigated this point, and the 
conclusion ultimately come to was that the rainfall should 
be admitted, and that the quantity equal to one-hundredth 
part of an inch in an hour, or } in. in. 24 hours, was all 
that need be provided for, and 4 in. of surface waters in 
24 hours represented the provision which was made.” 

It is not clear how the observations conducted by Sir 

Joseph Bazalgette were carried out. If the time occupied 
was only the period of the continuance of a certain fall of 
rain, itis possible that the true volume discharged might 
not have on gauged, as the configuration of the tract 
may have delayed the run-off until after the observations 
had been concluded. Experiments of this nature should 
not be made at the outfall of a main sewer or drainage 
channel, as the contributions of subsidiary drainages may 
vitiate the result. A branch sewer should be selected 
with a well-defined drainage area—preferably a small 
one—such as could be taken as fairly representative of the 
district or city concerned, and in which there was reason 
to believe that the whole surface rainfall would pass 
through the outfall gauged. The observations doi be 
taken until the flow attained its maximum height and con- 
tinued until it again subsided to its normal volume, if any; 
the difference could then be fairly assumed to represent 
the actual run-off due to the rainfall dealt with on that 
occasion. 
The subject treated of in this paper has a present prac- 
tical interest in connection with the vast drainage schemes 
which are now contemplated by the County Council for 
the north of London, and estimated to cost the enormous 
sum of 745,000/. 








Dariincton.—The Darlington Forge Company, Li- 
mited, which owns adjoining works, has provisionally 
purchased the Darlington Steel and Iron Company’s pro- 
perty from the liquidator, Mr. Peat, including buildings, 
plant, machinery, and nearly 90 acres of land. The pre- 
sent plant will be entirely superseded and new plant Taid 
down, the Forge Company having determined to extend 
its operations and to employ a considerably increased 
number of men. 


LIncoLNsHIkE Licut Ratways.—The Light Railways 
Commissioners held an inquiry at Grimsby on Thursday 
into an amended scheme for constructing a light railway 
from Saltfleetby to Cleethorpes and Grimsby. Par- 





either one of two things must exist ; either the sewers are 
not called upon to deliver proportionately so much of the 
rainfall in a given time as has been assumed, or the dis- 
charge from the lower branches is greatly in advance of 
that from above 


both of which we have reason to believe 





ticulars were given of the estimated cost of the proposed 
line, and the ele Bt sa expressed their opinion that 
a light railway for the district was very dcaeabie. After 
hearing further evidence, the chairman said the Com- 
missioners would recommend that an order should be 


FATAL COLLISION ; ‘‘LOCK AND BLOCK ” 
WANT 


On the night of November 20, 1897, as a special train 
of empties was standing taking water at Falkirk station 
on the North British Railway, it was run into at the 
rear by another goods train, which crashed into it without 
any warning. The van and five wagons of the empty 
train were smashed to bits, and 11 other wagons were 
considerably damaged, while the engine of the second 
train suffered somewhat too. The permanent way was 
entirely destroyed for 60 yards, and the abutment of an 
over-bridge was knocked about. The guard of the empty 
train was killed on the spot, and the fireman of the second 
train was thrown off his engine and slightly hurt. The 
second train was running with all signals off, and the 
driver did not see the first train until he actually crashed 


into it. 

The Falkirk signalman stated that the second train was 
never given on; and, in fact, that the first train had 
never been cleared, but the — at Redding—the 
box in the rear—avers that the second train was duly 
given on and accepted. Colonel Yorke in his report 
finds it impossible to say definitely which man is correct 
in his statements ; but he suggests the following possible 
explanation of the occurrence: The Falkirk signalman, 
after lowering his signals for the ‘‘empties,” expected it 
would continue its journey, and therefore cleared back 
for it, and accepted the goods. Thinking that it was 
well on its way to the box ahead, he did not trouble to 
place his home and distant at danger, but left them off 
for the second train. On finding there was a train stand- 
ing at the water column in his station, he asked Redding 
what train it was. Probably then realising the state of 
affairs, he turned to put his signals to danger, but was 
too late. Anyway, the inspecting officer considers that 
the Falkirk signalman’s omission to place the signals to 
danger behind the first train was a serious offence, and 
one that more than anything else caused the disaster, 
and he is therefore held to largely, if not solely, re- 
sponsible. The report concludes as follows: 

‘* Collisions of this nature raise an uncomfortable sus- 
picion that the rules for absolute block working, and for 
the use of the fixed signals, are not strictly followed by 
some signalmen during the night. One safeguard against 
irregularities or mistakes of this nature lies in the adop- 
tion of the apparatus commonly known as ‘the lock and 
block,’ combined with electric treadles, whereby the sema- 

hore signals and block instruments are electrically inter- 
ocked in such a way that no out-door signal can be 
lowered until the necessary block signals have been ex- 
changed between the boxes concerned, or so long as any 
train remains in the section to which the signals refer. 
Some companies have already adopted this arrangement, 
and its use is gradually extending. If it had been in ex- 
istence at Falkirk, the error in block working, which re- 
sulted in this fatal collision, could hardly have occurred.” 

The Falkirk signalman is also called over the coals for 
having arranged to relieve his mate some hours earlier 
than usual without having notified his superiors. No 
blame is attached to the “‘ crews” of either train. 








Hutt AND Barnstry Ratmtway.—The business of this 
once-greatly depressed undertaking has expanded mate- 
rially during the last 11 years. Traftic was commenced 
upon the system in 1886, and the revenue collected for 
that year was 158,998/.; in 1891 the corresponding total 
had grown to 308,034/. ; and in 1896 it had further ad- 
vanced to 365,041/. Last year the receipts were 374,752/. 
The working expenses stood in 1886 at 125,321J. ; in 1891 
they were 185,109/. ; last year they came out at 223,476/. 
It follows that the net revenue in 1886 was 33,677/. ; in 
1891, 122,925/. ; in 1896, 158, 4732. ; and last year, 151,276/. 
The ratio of the working expenses to the traffic receipts 
stood in 1886 at 78.82 per cent. ; in 1891, at 60.09 per cent.; 
in 1896, at 56.59 per cent. ; and in 1897, at 59.63 per cent. 
The decrease in the net revenue last year, as cme aerate with 
1896, was attributable to a large falling off in the imports 
of grain at Hull, and also to the great engineering strike. 
The strength of the Hull and Barnsley Railway lies in its 
dock, which is far more up to date, in respect of its power 
of accommodating large vessels, than the docks of the old 
Dock Company at Kingston-upon-Hull, now emerged 
into the Serdh Mastotn ilway system. 


A Runaway Tratn.—A North British passenger tram 
was stopped ona falling gradient of 1 in 71 at Whitburn 
home signal on December 11, and the engine was discon- 
nected and ran on into a siding to pick up a horse-box. 
The fireman, when uncoupling, permitted some air to 
escape in order to brake the train, but he apparently did 
not do so sufficiently, as the train started off and followed 
the engine into which it eventually ran. The driver was 
running back again towards the train when he saw it ap- 
roaching, and he was just able to reverse his engine 
Eales it was struck. The actual damage was slight, and 
but one passenger complained of injury, the guard also 
being shaken. This man was in his van at the tail of the 
train, but although his being stopped at the home signal 
was an unusual occurrence, be was not aware that the en- 
gine had been uncoupled, as he never looked out to ascer- 
tain the reason of the stoppage, and the collision took him 
quite unawares. Colonel Yorke lays the major portion 
of the blame on the guard’s shoulders, but he considers 
that the driver was at fault in not advising the gua 
before being uncoupled, and also that the fireman shoul 
have been more careful to see that he had let out sufficient 
air to apply the brakes fully. It transpired that the fire- 
man was making a 12-hour shift, the first nine —* 
cleaner in the running-shed, and of this Colonel Yorke, 
in the interests of public safety, expresses his disap- 











made authorising the line. 
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AGRICULTURAL APPLIANCES. 


4656. C. T. Burgess_and W. B. Burgess, Brent- 
wood, Essex. ing Presses. [8 Figs.) February 20, 
1897.—This invention relates to presses such as are used for com- 
pressing hay, cotton, and other materials, and are operated in 
many cases by hand levers. In such presses as at present con- 
structed, the follower or moving platform of the press is com- 
monly drawn upwards by chains which are wound upon barrels 
rotated by ratchet and pawl gear. In the use of such presses 
some difficulty has been found to arise from the unbalanced weight 
of the follower. According to this invention the chain barrels 
are so arranged that they rise and fall with the follower of the 
press, but moving in the opposite direction so that the barrels and 
parts connected therewith counterpoise the follower. In Fig. 1, 
one side only of the press is shown—the other side is similar. a 








= 75 


c | 


=———— 



































1. 


al 





is one of the standards of the press, b is the press head, which is 
here shown arranged to be readily removable ; and c is the fol- 
lower of the press. d is a chain attached to the follower and 
assing up to a barrel e, on which it can be wound. The barrel is 
ere shown of fusee form; itis carried by radial arms jf, which 
are free to turn about a joint. g are pinions fast upon the 
axis of the barrel and engaging with toothed arcs h. ¢ is the 
lever by which the barrel is turned ; it is free to move around the 
axis of the barrel and it carries a pawl, which engages with a 
ratchet fixed to the barrel. kis a locking pawl which also en- 
gages with the ratchet teeth. Ina modification the toothed arcs 
hare replaced by chains, which are wound upon the axis of the 
barrel and are unwound from it as the follower is raised. (Ac- 
cepted December 29, 1897.) 


ELECTRICAL APPARATUS. 


17,081. F. J. Patten, New York. Electrical Fur- 
naces. [9 Figs.) July 20, 1897.—In Fig. 1 C is the upper of two 
earbon pencils, and R is a magnetic ring having a closed gramme- 
ring winding. Assuming the current producing the latter to flow 
downward from the upper to the lower carbon (the magnetic field 
of the ring having the polarity and direction N, S indicated), then 
the electric arc A will take the position shown and remain there 
so long as the magnetic field of the ring remained unchanged in 
position and intensity. If biphase alternating currents be intro- 
duced into the circuits L; and Lg the magnetic field will revolve 
rapidly in the plane of the ring, and the arc in its endeavour to 
keep out of it will likewise describe a circuit around the carbons 
instead of passing direct from one to the other, as it would do if 
the magnetic field were not present. In this way it is possible to 
obtain a far greater amplitude than is usually formed between 
carbon points. In Figs. 2and 3 C, is a tubular carbon forming 
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the upper electrode, a disc of carbon C2 forming the lower elec- 
trode. Ris a magnetic ring. If a series of independent tubular 
electrodes be inserted one within the other, each insulated from 
its neighbours, and a single large slab be made to extend over all 
at the bottom, then each tube will have its separate independent 
oe all these arcs will revolve each in its own circle under 
: € influence of the rotating magnetic field, thus producing prac- 
rally a sheet of fire between the upper and the lower carbons or 
electrodes. In Fig. 4 B indicates a firebrick structure surround- 
pd the working elements, which are : Cj, the upper or positive 
Gocttode consisting of a carbon rod flared at its lower end to pro- 
‘luce a circumference suited to the action of the rotating arc, and 
2 4 dish-shaped lower carbon having a trough in its central posi- 
“a nand an outlet or draught tube T. The space surrounding the 
rtical carbon is filled with the mixture to be fused, and the car- 


excited by biphase alternating currents which produce the revolv- 
ing field, causing the arc A to rotate around the periphery of the 
flared upper carbon C), thus attacking the material as it passes 
down through the annular space between the upper and lower 
electrodes. F is an iron slab on which the lower carbon rests, and 
to which the negative lead is connected. The ring N, S and its 
coils may be protected from the heat of the furnace by a flange 
on the lower carbon C2. A hand wheel W having a screwed 
spindle working in a stationary nut can be rotated for the adjust- 
ment of the upper electrode which is attached to the lower end of 
the spindle. (Accepted December 22, 1897.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4583. W.P. Thompson, London, (The Continental Gas 
Gluhlicht Actien - Gesellschafts Meteor vormals Kroll, Berger 
and Co., Berlin.) Incandescence Oil Burners. [1 Fig.) 
February 20, 1897.—This invention relates to improvements in 
blue-flame burners for petrolenm lamps adapted for incandescence 
lighting. The perforated tube A is supported at the proper 
height above the wick tube D by means of the tubular or solid 
rod F, The rod F is supported centrally within the annular wick 
tube D by cross-pieces H or the like, and bears at its upper end 
the baffle E of ordinary construction. The perforated tube A has 
at its lower end a channel or recess in which is fitted the flat 
circular ring @ serving to divide the air currents and prevent too 
great an access of the main current of air to the root of the flame. 
The central air current rising up the wick tube is thereby caused 
to pass for the most part into the open lower end of the tube 
attached to the baffle, because the same lies in direct continua- 
tion of its direction ; only a comparatively very small portion of 





this central air current escapes sideways underneath the project- 
ing edge of the tube and between the same and the edge of the 
wick, and developes combustible gases from the wick, which are 
carried away by the outer strong air current within the cap of 
the burner. The greater part of the central air current which 
passes into the interior of the tube attached to the baftle, passes 
out of the side perforations of the tubular piece (which is entirely 
closed above by means of the baffle) and is thereby conducted to 
the flame. The outer cone B is of usual construction. Air may 
be supplied within the annular wick tube through the triangular 
aperture K or otherwise. Means are provided for supporting the 
mantle ever the burner as usual in lamps of this class, The 
baffle E, perforated tube A and support F are conveniently made 
removable, so that in case of need the lamp may at any time be 
converted to a white-flame lamp by the removal of the said appa- 
ratus, and the insertion of a baffle of ordinary construction, such 
as is used for white-flame burners. (Accepted December 22, 1897.) 


5526. E. J. Clubbe and A. W. Southey, and the 
Electric Motive Power Company, ted, London. 
Fi Device for Internal Combustion Engines. 
(2 Figs.] March 2, 1897.—The object of this invention is to pro- 
vide an electrical firing plug which shall be absolutely tight under 
pressure, indestructible by heat and perfectly insulated. A is a 
metal (preferably brass) plug to be screwed into the engine cy- 
linder. In this plug are fitted two tapered insulating tubes B, the 
taper being from the inner side of the plug so that the internal 
pressure tends to tighten the joint. The tubes are made of an 
insulating material which is indestructible by heat, such as porce- 
lain. These insulating tubes B project 4 in. beyond each end of 
the plug A, so as to allow a considerable length of insulating sur- 
face between the contact points on the inside and outside of the 
plug, and thereby prevent surface leakage. But in order to pro- 
tect the tubes and prevent the deposition of carbon it is preferred 
to continue the plug to nearly the end of the insulating tubes as 
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shown in Figs. 1, an annular air space being left between eaeh 
tube and the plug as shown at a. Through the centre of each of 
the tubes B, B! is passed a loosely-fitting steel pin C to conduct 
the current to the contact points, which may consist of platinum 
discs riveted to the inner ends of the pins C. Discs are used in 
preference to other forms in case either of the pins C should turn in 
its socket. The platinum discs D should be about } in. apart to 
allow of the spark being produced. A gas-tight joint is made be- 
tween the pins and the insulating tubes by means of elastic 
asbestos washers E, and metal washers F. Lock nuts at the outer 
ends of the pins C hold the whole together and form an attach- 
ment for the conducting wires (not shown). H are flat disc-like 
heads or collars formed at or near the inner ends of the pins C for 
the purpose of taking the strain of the nuts G. These heads H 
bear against the inner ends of the steatite tubes B through the 
medium of jointing washers of asbestos. (Accepted December 22, 
1897.) 

GUNS AND EXPLOSIVES, &c. 


26,252. Vickers, Sons, and Co., Limited, A. T. 
Dawson, and F. W. Hawkins, Sheffield. Gun Mount- 
ings. [6 Figs.] November 20, 1896.—This invention relates to 
appliances for charging heavy breechloading guns, by which the 
ammunition is transferred from the lift cage to the gun, whatso- 
ever be the position of the latter, vertically or horizontally. The 
figures illustrate the loading cage in the loading position, in 
which Ais the rail or guide, either fixed or movable, by which the 
ammunition cage or carrier B running on suitable rollers, is con- 
strained to move ina path at the rear of the gun D, concentric 
or nearly so with the axis, about which the gun turns when 


stops the cage B when it is hoisted up in such a position that the 
axis of the projectile F in the cage B and the axis of the gun D are 
coincident, or nearly so. When the cage B is being lowered the 
stop or projection E strikes against the block H, fixed in any suit- 
able position, and throws the arm of the stop or projection E into 
the position indicated by the dotted lines until the cage B again 
ascends, when a lug on its underside strikes the block H and is 
thrown into position for stopping the cage B when it comes into 
contact with the gun. The bracket carrying the arm E is arranged 
with spring action as shown. A movable trough or tray I, run- 
ning on rollers in suitable guides for carrying the projectile F 
when in the cage B, is so arranged with a rack L and pinion M or 
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other equivalent gear, that when the cage B is in the loading 
position, the said trough or tray I, by turning the handwheel N, 
may be moved forward to project into the breech part of the gun 
D, thus protecting the screw threads with which the breech 
screw engages, and affording more room at the rear for the use 
of therammer. Ina modification the rammer works in suitable 
guides resting on the platform. The rammer, by the ascent of the 
cage carrying the projectile, is lifted from the platform into the 
correct loading position behind the projectile for ramming it 
home. Ina further modification the rammer is attached to the 
cage by a bracket, and therefore moves up and down with the 
cage. (Accepted December 22, 1897. 


23,445. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Gun Carriages, [i Figs.) October 12, 1897.—- 
This invention relates to an improved arrangement of recoil brake 
apparatus having for its object to regulate the force of the recoil 
check, and of the running-out movement to suit the nature of 
the running surface, in order to keep variations from the normal 
movement, within allowable limits. The drawings illustrate the 
apparatus in its application to a spur for wheeled gun-carriages ; 
it can, however, be applied to any other recoil-checking device 
having a running-out movement. In the figures A is the pressure 
bolt of the spring column B which is compressed during recoil 
by the spur S by means of the head of the pressure bolt A, 
whereby the recoil is checked and the necessary work is stored 
for running out the gun. The pressure bolt Adoes not bear with 
its front end in a fixed bearing or support, as is the case with the 
ordinary spring spur, but it bears in a thrust bearing. This thrust 
bearing (Fig. 3) consists of the fixed bearing casing D, the adjust- 
able bearing steps e and of the thrust plate h, which latter is 
situated in a slot of the pressure bolt A. The bearing steps ¢ and 
also the halves (separated by the slot) of the pressure bolt, may 
be pressed against each other and against the thrust plate h, by 
means of a thrust screw through the medium of an elastic inter- 
mediate layer (shown in the drawings as consisting of compression 























springs). In the present arrangement, the rod of the pressure 
bolt A is conical, and its end nearest the head is thicker than the 
other end. This has for result that according as the shank of the 
thrust bolt enters the thrust bearing during the compression of 
the spring column B, the bearing stepse are forced apart and con- 
sequently the compression springs are compressed, thereby in- 
creasing their tension, and consequently also the pressure 
between the bearing steps and the thrust bolt or thrust plate. In 
case this effeet is not required the rod may have a cylindrical 
form. The brake operates in the following manner: By the 
pressure of the thrust screw upon the compression spring and 
consequently upon the bearing steps, friction is produced between 
the bearing steps, the thrust plate, and the thrust bolt, which 
friction has a tendency to resist the motion of the thrust bolt. If 
during the recoil of the gun the thrust bolt is forced forward by 
the spur, the work of recoil is diminished by the sum of the wor 

of the spring tension and the work of the bolt friction, whereas 
after the termination of the recoil only the difference between the 
work of the spring and the work of friction is available for the 
purpose of running out the gun. Therefore, the stronger the 
thrust screw is tightened up, the more ——— will the re- 
coil be braked, and also at the same time the running-out move- 
ment be facilitated. (Accepted December 22, 1897.) 


MINING, METALLURGY, AND METAL 
F WORKING. 








cone normally in contact are slightly separated, so that an arc is 
rmed between their nearest points The magnetic ring N, § is 








elevated or depressed. Attached to, or in connection with, the 4665. W. Sutherland, Hetton-le-Hole, Durham. 
ammunition cage B is the stop, or projection E, which by coming | Tools for Breaking Down Coal, &c. [2 Figs.) February 
in contact either with the gun D or some of its appurtenances | 20, 1897.—The improved apparatus comprises an expanding case 














194 


ENGINEERING. 


[Frp. 11, 1898. 








1 inclosing the wedge 2 having formed solid upon it a shank 
which passes through the tubular screw 4 on which is cut a fine 
threaded screw working ina fixed trunnion nut 5 to which are 
attached by studs the projecting jaws of the case 1, which are 
made. with sufficient spring to permit of the expanding of the 
case by the operation of the wedge 2 as it is forced inward by the 
tubular screw 4 screwed forward by the ratchet spanner 6 operat- 
ing a ratchet-wheel formed on the outer end of the tubular 
screw. The ram 8is mounted upon four wheels so as to run 
freely upon two guides 10 which may be steel-wire rope, or pre- 
ferably steel wire stretched from a stud on the trunnion nut 5 
to a point at a convenient distance from the “‘ face” to a vertical 
pillar 12 wedged between the “sill” S, and the roof R, which 
carries a sheave around which the guide passes and returns to the 
stud to which it is secured. The apparatus , which is readily 
“aero ne when packed, being taken to the “face’’ in which the 
1ole has been drilled, the expanding case 1 inclosing the wedge 
2 is inserted, the screw 4 and its mountings being supported pro- 






Fig.1. 











jecting outside. The vertical pillar 12 is now wedged between the 
roof R and the sill S in a suitable position, the frame and bridle 
which carries the return sheave being adjusted in height to suit 
the position of the drilled hole. The wire rope being made fast 
to one of the studs on the trunnion nut, is taken round the sheave 
and back to the other stud where it is drawn tight and secured 
by a ‘‘nipper” 18 behind the stud. The rope is now stretched 
rigidly tight by the sheave being screwed back in its frame, and 
the ram 8 is mounted on it by its wheels. The screw is now 
revolved in the trunnion nut by the ratchet-wheel, operated 
by the ratchet spanner, so as to force the wedge into its case and 
expand it in the hole commencing the rending of the coal until 
the expanding effect of the screw is exhausted, the shank of the 
wedge now projecting considerably out of the screw. The ram 
now comes into operation by being propelled with great velocity 
till it strikes the end of the shank and the force of impact drives 
the screw further home and beats down the coal. (Accepted 
December 29, 1897.) 


RAILWAYS AND TRAMWAYS. 


4514. L.W. Williams, Cathcart,Renfrew. Brakes 
for Railways Wagons. [10 Figs.) February 19, 1897.— 
This invention provides means whereby an operator at either side 
of the wagon can apply or release the brake blocks. The figures 
show a wagon in which the brake-operating hand-levers are fitted 
on both sides of the wagon. On each side of the wagon is a hand- 
lever A rigidly fixed at one end to a rocking shaft B that runs 
transversely from one side of the wagon to the other. To this 
rocking shaft B is rigidly fixed a lever C, the arms of this lever C 
being connected to the ordinary thrust rods D which move the 
brake blocks in the usual manner. The hand-lever A passes 
between a vertical guide placed near its handleend. The guide 





























consists of two vertical pieces, the one preferably flat and fixed 
to the wagon body, the other shaped like a rack, the teeth being 
on the side facing the flat piece. The top part of this rack is pre- 
ferably set outwards from the wagon so as to form a stop on which 
the hand-lever A rests when in a lifted position. The rack and 
the flat piece are hinged together preferably at the bottom as 
shown. Each rack is jointed to a transverse compensating rod b 
connected at its other end to an oscillating link or lever )5 so that 
when the one rack is pulled outwards or inwards the other rack 
is pushed outwards or inwards, and thus both hand-levers A are 
simultaneously disengaged from or engaged with the racks. 
(Accepted December 22, 1897.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


764. A. Berry, Reading, Berks. Apparatus for 
Automatically Maintaining the Water Steam 
Boilers at an ost Constant Level. [1 Fig.) 
January 22, 1897.—The present improvements consist in main- 
taining the proper water level in steam boilers by means of auto- 
matic apparatus actuated by electricity, a is a float attached to 


pumps k, which may be of any convenient construction, 
through the medium of the gear wheels. These pumps when in 
operation will pump the water required to feed the boiler. 
When the water falls below the pre-arranged level, the float a, 
in falling with the water, will cause the rod f g to move in the 
direction of the arrow until the metallic part of the same makes 
electric contact with the brushes ¢ and 7!, thus closing the circuit. 
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Then the motor will drive the pump and feed the boiler with 
water until sufficient water has entered to raise the float @ until 
the brush ¢ again comes into contact with the insulated part g of 
the rod fg, thus breaking the circuit, when the motor will cease 
toact. By this arrangement the water in the boiler may be main- 
tained at an almost constant level. Any convenient source of 
electricity may be employed. (Accepted December 29, 1897.) 


26,273. D. Macdonald, Glasgow. Steam Generators. 
{4 Figs.) November 11, 1897.—This boiler is constructed in three 
parts—a steam chamber a, a fire-tube boiler b, and an interme- 
diate water-tube space c. The tubular boiler ) forming the base 
of the generator is of the usual construction, and is provided with 
a corrugated furnace d. The top of the boiler is flattened, and 
secured to it are a number of flanged water-tubes /, arranged in 
rows, the tubes of one row being opposite the intervals in the next 
row. The space cis boxed in at each side by plates g, but is left 
open at each end. Resting on and supported by the water-tubes 
fis the steam chamber a, which is eon! made of a shape 
corresponding to that of the boiler >. The flanged water-tubes 
form stays and join the flat bottom of the chamber a and the flat 
top of the boiler 6 together. Fitted inside the chamber a, imme- 
diately over the flanged water-tubes /, are flanged sockets into 


Fig.2 
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which the lower ends of removable water-tubes i are screwed or 
otherwise fixed. Arranged at each end of the boiler are four 
water-circulating tubes j which communicate between the water 
space of the chamber a and the lower parts of the boiler b, where 
the cold water lies. The space k at the back of the furnace, which 
may be called the combustion chamber, the front uptake J, and 
the back uptake m, are fitted with doors for giving access to these 
parts. With this construction of generator the hot gases of com- 
bustion pass from the furnace d over the fire bridge into the com- 
bustion chamber k, thence back through the fire tubes e to the 
uptake 7, and from thence through the space c, and among the 
water-tubes to the back uptake m and funnel p. This type of 
generator is stated to combine the best features of the water-tube 
and fire-tube systems. The gases are made to part with as much 
of their heat as possible before escaping. (Accepted December 22, 
1897.) 


MISCELLANEOUS. 


4154. M. Culligan, Dublin. Stop Valves. [2 Figs.] 
February 16, 1897.—This invention has for its object an improved 
construction of valve, whereby the faces are caused to press tightly 
against their respective seats when the valve is closed, but when the 
valve is opened will be withdrawn from said seats so as to permit 
the ready operation of the valve. According to this invention 
the valve faces are connected to each other and to the spindle by 
links so arranged that when the spindle is operated to close the 
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the rod ¢ which passes through a stufting-box upon the boiler d}. 
This rod c is connected to the lever (which is pivoted at b!) 
through the medium of a pin which engages in a slot in the lever 
b, thus allowing the rod c to move ina vertical direction. A rod 
having a metallic part f and an insulated portion g. This rod | 
slides in the bearings in the support A. There is a battery or source 
of electricity, the terminals of which are arranged as shown. i 
and i! are two brushes so arranged that when the float is at the 
proper level the brush ¢is in contact with the insulated part g, 
thus opening the circuit. _ is an electromotor which operates the 





valve, and the faces are opposite their respective seats, they will 
be pressed tightly against the same ; when, however, the valve is 
t 
faces to be withdrawn a little distance from their seats, so as to 
facilitate the opening of the valve. 
which is to be opened and closed by the valve, is provided with 
suitable valve seats. 
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o be opened, the first movement of the spindle causes the valve 


The pipe A, the passage of 


also act to produce or assist in producing a vacuu! , 
A. This end may be obtained by maintaining a suitable height of 
water in the vacuum vessel D by means of a 
or by placing the bottom of such vacuum vessel below the 
as in the arrangement shown. 
be caused to so flow throug’ 
pump F can readily remove air therefrom. : 
water may enter the said vacuum vessel in the form of spray, or 
it may flow therethrough in the form of a thin sh 
produced, for example, by flowing along 
tion within the said vacuum vessel. 
duced by the respective air-pumps C and F, and the arran 
of the vacuum vessel D, should, of course, be such that wate 
readily flow through the pipe G to the j 
B. (Accepted December 22, 1897.) 


consulted, gratis, at the offices of ENGINEERING, 


and to the spindle B by two pairs of links pivoted respectively to 
the backs of the valve faces and to the valve spindle. The links 
C2 are pivoted together and to a link C6 by a pin B? which passes 
through a slot in the valve spindle. The link C® is also pivoted 
to the links C4, The operation of this improved construction of 
valve is as follows : When the spindle is raised as shown in Fig. 1 
the weight of the valve faces and links causes the said faces to 
approach each other, the pin B? being at the bottom of its slot. 
The distance between the operative faces of the valve, will, there- 
fore, be less than the distance between the seats. This condition 
of affairs lasts while the valve is being lowered by means of its 
spindle to the position shown in Fig. 2 until the end of the link 
C6 strikes a boss on the valve. The pivot pins on the links 
will then be raised to approach nearer the pins on the spindle 
respectively, the pin B3 moving along its slot. The movement 
of the central pivots will cause the side pivots of the links to move 
outwards, thereby increasing the distance between the valve 
faces and pressing the said faces firmly against their respective 
seats. When the valve is to be opened, the first effect of raising 
the spindle is to increase the distances between the pins, thereby 
withdrawing the operative faces of the valve from their seats 
before raising the same ; but as soon as the pin B® reaches the 
bottom of its slot this movement is stopped, and the links and 
valve faces begin to be raised. (Accepted December 29, 1897.) 


3653. W.E. Heys, Manchester. (Schiffer and Buden- 
berg, a eee Germany.) Apparatus for Con- 
verting Reciprocal into Rotary Motion. [5 Figs.) 
February 11, 1897.—These improvements relate more particularly 
to ratchet-wheel motions. The ratchet-wheel A has pivoted or 
combined with it in any convenient manner the arm or lever B. 
This arm or lever, instead of extending in one solid piece, and 
being provided with a handle as is usual, is pivoted to a second 
arm B!, This second arm is provided with a fixed projection to 
form the pawl C, and the two arms are so connected that the 
outer one or handled arm B! is capable of being moved to a slight 
extent relatively to the arm B. When the arm B! is moved from 
left to right of the position indicated in Fig. 1 it first rocks upon 
its pivot D until the pawl C is raised from out of engagement 
with the teeth of the wheel and until further independent move- 








ment is prevented by the stop E. The further movement of the 
arm is now partaken of by the arm B and the pawl C is carried 
round the wheel to any desired position. In this movement the 
pawl is quite out of contact with the teeth of the wheel, and a 
silent motion is insured. When the handle is moved in the other 
direction to feed the ratchet-wheel forward, the arm B!, as before, 
first moves independently until the pawl is tilted into contact 
with the wheel teeth. Further independent motion is thus 
stopped, and the wheel is fed forwa In order to insure that 
the arm B! shall move before the arm B, and thus effect the 
engagement or disengagement of the pawl, it is preferred to 
provide the latter arm with a frictional or similar device. This, 
as shown, may consist of a spring-controlled piston F which 
presses and rubs against the side of the wheel A. (Accepted De- 
cember 22, 1897.) 


3482. J. B. Alliott, Nottingham. Evaporating 
Process and Apparatus for Concentrating, Cooling, 
&c. [1 Fig.) February 9, 1897.—The accompanying illustration 
shows diagrammatically one arrangement of ~ Bgt according 
to this invention. It comprises a vacuum vessel A in which eva- 
poration is to be effected, a jet-condensing arrangement B for 
condensing the vapour, an air-pump C for producing a more or 
less perfect vacuum in the vessel A, and a separate vacuum vessel 
D and air-pump F or other means of producing vacuum for de- 
priving of air the liquid to be used in the jet condenser B for 
condensing the vapour given off from the vacuum vessel A. The 
supply of condensing water is so controlled that the pipe G con- 
necting the condenser B with the vacuum vessel D will be always 
full of water, so that the air-pump F will only act to deprive of 
air the water passing through the vacuum vessel D, and will not 
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uum in the vessel 


float-operated valve, 
nipe G 
The condensing water should also 
h the vacuum vessel D that the air- 
For this purpose the 


eet or stream 
or over a shelf or parti- 
uum pro- 
gement 
r will 
et-condensing apparatus 


The degree of vac 
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The valve faces C are connected together 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue fifty-first annual general meeting of the 
Institution of Mechanical Engineers was held on 
Thursday and Friday evenings of last week, the 
10th and 11th inst., in the theatre of the Institu- 
tion of Civil Engineers, by permission of the 
Council of the latter Society. On members assem- 
bling on Thursday evening, the then President, 
Mr. E. Windsor-Richards, occupied the chair, and 
the first business was the reading of the minutes of 
the previous meeting by Mr. Bache. 


REPORT OF THE COUNCIL. 


The list of newly-elected members having been 
announced Mr. Bache proceeded to read the report 
of the Council, which commenced by saying that the 
past year having been the jubilee of 
the establishment of the Institution, 
it might have been thought appropriate 
to have given a review of the history 
of the Society during the half century 
of its existence. Such a review had, 
however, been supplied by the Presi- 
dent in the course of his address at 
Birmingham last summer, when the 
origin and progress of the Institution 
was traced, and statistics were given 
illustrating the growth of the Society 
under its various Presidents, com- 
mencing with George Stephenson. At 
the end of the last year the number 
of names of all classes on the roll was 
2496, as compared with 2359 at the 
end of the previous year, showing a 
net gain of 137. During 1897 there 
were added to the register 227 names, 
against which the loss by decease was 
30, among these being Mr. Ramsbot- 
tom, one of the original members of 
the Institution. There was a loss of 
60 by resignation or removal. The 
report stated that a number of mem- 
bers had been in receipt of honours 
or distinctions, and that Professor 
Roberts - Austin had been made an 
honorary life member of the Institu- 
tion, in recognition of his work in 
alloy research. Turning to the finan- 
cial part of the report, we find that 
the receipts during the year were 
76561. 5s. 5d., whilst the expenditure 
was 62021. 8s. 3d. The total invest- 
ments and other assets amount to 
72,3291. 12s. 1d., against which there 
are liabilities of 25,0001. for the de- 
bentures issued during the past year, 
and 6001. for accounts owing but not 
yet rendered. The sum of 35,8931. 
is invested in railway debentures, 
India Stocks, and Consols, while 
30,4361. Os. 9d. has already been ex- 
pended on account of the Institution 
House. The report states that ‘‘ the 
building of the Institution House at 
Storey’s-gate, Westminster, which has 
been proceeded with during the past 
year, has been somewhat delayed in 
connection with various negotiations 
arising during its progress with respect to questions 
of ancient lights, &c., which have now been satis- 
factorily arranged.” 

_The Research Committee on the Value of the 
Steam Jacket is still pursuing its labours, Pro- 
fessor Beare having made a considerable number 
of experiments with a special apparatus designed 
bythe Committee. ‘‘'The results,” it is said, “are 
being tabulated, and it is hoped that some definite 
conclusions as to the laws governing initial con- 
densation in steam cylinders will be obtained from 
them.” The Alloys Research Committee has been 
continuously prosecuting its investigation since the 
fourth report was read and discussed last year. 
The hope is held out that the next report, dealing 
almost entirely with the properties and use of steel, 
may be sufficiently advanced for presentation in 
the course of the current year. The first report of 
the Gas-Engine Research Committee, of which Pro- 
fessor Kennedy is chairman, had been completed. 
~ was read at the meeting, as will appear later. 

le work of the Steam-Engine Research Committee 
nas been waiting for a steam engine suitable for 
*xperimental purposes. A compound engine with 


Ss . . re 
urface condenser has heen decided upon, and it is” 








hoped it will be ready ina few months, when ex- 
periments will be undertaken. The report closes 
with some remarks on last year’s meetings, and 
reference to the retirement of Mr. Bache, and the 
appointment of Mr. Edgar Worthington as his suc- 
cessor. The summer mecting this year will be 
held in Derby. In moving the adoption of the re- 
port the President referred to some of the salient 
features contained in it. Speaking of the new 
house, he stated that the land for which 10,4741. 
had been paid was worth now over 20,0001. 
THe New Presivent. 

Mr, Windsor-Richards next said that the time 
had arrived for him to vacate the chair, and to 
invite the new President, Mr. Samuel W. Johnson, 
to occupy the position.* 

In a few appropriate words, Mr. Richards re- 





. SAMUEL W. JOHNSON, PRESIDENT OF THE INSTITUTION 


oF MECHANICAL ENGINEERS. 


ferred to the support he had received during his 


term of office from the Council and members of the 
Institution, and to the pleasure it had been to him 
to fill the honourable position which he had been 
called upon to occupy. Mr. Johnson, who it is 
hardly necessary to say is the locomotive superin- 
tendent to the Midland Railway, hereupon took 
the chair, and in a brief speech thanked the mem- 
bers for electing him to the distinguished office 
they had called upon him to fill. 

A vote of thanks was proposed to the retiring 
President, by Sir Frederick Bramwell, as the senior 
Past-President. Mr. Richards, he said, had given 
great attention to the building of the new house, 
and in spite of having his own business to attend 
to, had found time to be at the whole of the 
Council meetings, innumerable committees, and all 
the general meetings during his term of office. 

Mr. Jeremiah Head, in seconding the vote, 


heartily endorsed all that the proposer hadjare unsuitable for traction work. 
Mr. Richards returned thanks in a few | worth while to consider this point. 


said. 
words. 





“* The portrait of Mr. Johnson which we give on the 
present page has been prepared from an excellent photo- 
graph by Mr. G, Pendry, of Nottingham, 


| * Mr. Dawson’s paper was published in extenso on 





Evectric TRACTION, 


The discussion on electric traction, which fol- 
lowed the reading of Mr. Phillip Dawson’s paper* 
on this subject, and which was adjourned from the 
last meeting, was next taken. In our issue of 
November 12 last we gave a report of the discus- 
sion so far as it had gone; when, it will be re- 
membered, Messrs. Crompton, Ayrton, Raworth, 
Chambers, and Mordy were the speakers, the paper 
by no means passing without sharp criticism. 

Mr. Mark H. Robinson was the first speaker in the 
adjourned discussion. He said he did not propose 
to take up the time of the meeting by adding to the 
praise which he understood the paper had called 
forth at the last meeting. Anyone who brought 
authentic accounts of what others were doing, and 
doing, perhaps, better than ourselves, deserved 
our best thanks. All needed to learn, 
and he was sure all would thank Mr. 
Dawson without stint. But where 
foreign models were held up for imi- 
tation there was sometimes danger 
that an author who had studied them 
on the spot, and who had learned to 
appreciate their good points, might 
by somewhat indiscriminate recom- 
mendation, do injustice to his own 
countrymen. The speaker thought 
there was a danger of this in the 
present case. English engineers were 
well disposed to learn from Ameri- 
cans, because the experience of the 
latter in electric - traction work had 
been great in comparison with our 
own; but it should be remembered 
that the Continent offered also many 
examples of successful practice, and 
we have examples in England not 
by any means to be despised. Mr. 
Dawson’s paper dealt largely with 
matters of which the speaker had no 
special knowledge, and he would not 
presume to criticise the account of 
American practice in regard to con- 
ductors, rolling stock, and the like. 
But when it came to engines he felt 
no such diffidence, and had no hesi- 
tation in saying that English engine- 
builders would be utterly wrong in 
going to America for inspiration in 
any branch of the dynamo - driving 
part of their business. One seemed, 
the speaker said, to be reading an 
American paper, not an English one, 
when one sees a grave discussion as 
to the pros and cons of direct coup- 
ling, or driving by belts or ropes; 
and the author’s conclusion that 
‘* direct coupling is steadily gaining 
ground, and should always be used 
for units of 100 kilowatts and up- 
wards,” would but raise a smile in 
an English audience. It might be 
thought this was a discovery which 
had been worked out in America, but 
direct coupling was essentially the 
English plan, of many years’ stand- 
ing, and had been slowly adopted in 
America in the teeth of strong in- 
| terests pulling the other way. Mr. Robinson 
said this with full knowledge that the first, or 
one of the first, large lighting plants installed 
in this country was American, and was direct- 
coupled. The author said that engines for trac- 
tion work should be essentially different from those 
for lighting, and he gave Tables of the weights 
‘of engines built in America for the two purposes. 
Save that automatic expansion gear is a practical 
necessity for traction work, while it has little or 
‘no value in most continuous-current lighting 
stations, the speaker knew of no reason for differ- 
ences in the engines themselves. The only change 
required was in the flywheels, which should be 
| very heavy for electric traction. But this was an 
elementary fact, not likely to be overlooked in any 
‘country. The very small flywheels required by 
English high-speed engines appeared to have misled 
|some observers into supposing that such engines 

It might be 
The slow-speed 
engines which the author recommended acted upon 
the crankshaft with such irregularity that tolerable 
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running, even on a steady load, could only be ob- 
tained by the use of heavy flywheels. On the other 
hand, a high-speed engine, such as is ordinarily 
used for dynamo-driving in this country, has 
such regular and such numerous impulses that it 
would run quite steadily enough for many purposes 
without any flywheel at all. In practice a flywheel 
is, of course, desirable, but equally, of course, it is 
made small and light. If an engine so fitted were 
used for traction work, it naturally did not run very 
regularly, but it was just as easy to give it adequate 
flywheel power as it was to give adequate flywheel 
power to a slow-running engine. There was, how- 
ever, one important difference. <A _ particularly 
American feature of this paper was the section on 
those flywheel accidents, which had been so 
numerous in America, and on the methods of 
building up flywheels by which it was sought to 
avoid these misfortunes. In English practice the 
small diameter disc flywheel, cast in one piece, is, 
the speaker said, practically exempt from any 
danger of bursting, and this most valuable advan- 
tage is directly and solely due to the high speed of 
rotation usual in England. The author had sug- 
gested that a guarantee should be required that the 
angular velocity during one revolution of the engine 
should not vary by more than three-quarters of 
1 per cent. Mr. Robinson considered that with a 
slow-speed engine this was a good performance, 
‘* practicable,” as the author said, ‘‘ with heavy 
flywheels and governors properly designed for 
tramway work, especially when the governors 
are of the flywheel kind.” The three - crank 
Willans engine with its ordinary flywheel, varied 
its angular velocity during each revolution by 
less than one-third of 1 per cent., and this with 
a light flywheel, and without the advantage of 
a governor specially designed for tramway work, 
or even of the flywheel kind. In fact, the 
speaker said, the governor had absolutely no- 
thing to do with evenness of angular velocity during 
« single revolution, for that was a flywheel question 
alone, and its introduction in this connection was 
characteristic. ‘The speaker regretted to say, not 
only of the American cult of the flywheel governor, 
but of much mistaken opinion in this country, that 
unsteadiness of running was often imputed to the 
governor, when the circumstances clearly showed it 
to be due either to insufficient flywheel or to 
overloading. With regard to the latter, it seemed 
to be often forgotten that the power of an engine is 
limited by the size of the cylinders, and by the 
steam pressure available ; and the latter, unfortu- 
nately, was frequently less than the user had pro- 
mised to provide. 

An idea prevailed widely, Mr. Robinson said, 
that in some way the sudden variations of load in 
electric traction exposed the engine to special risks 
of damage. With a governor that would not 
allow racing there was no foundation for this belief. 
Every Willans engine, for instance, ever coupled to 
a dynamo might be exposed, with complete im- 
punity, to the test of switching the full current on, 
and off again, as many times in a minute as the 
hand could move the switch. There were numerous 
cases of such engines being stopped very suddenly 
by short circuits without any injury whatever. The 
reciprocating parts of an engine are stopped and 
re-started many times a minute in ordinary work ; 
in English practice, say, from 600 to 900 times a 
minute ; and he would ask: What injury were they 
or the crankshaft expected to suffer from the by- 
no-means instantaneous check due to a mere over- 
load, or even to a short circuit? Calculation 
showed that the effect was quite negligible. There 
might be trouble somewhere between the arma- 
ture coils—where, as it were, the brake was ap- 
plied whilst the flywheel wanted to run on—and 
this flywheel ; but when this was not solely a 
dynamo question, it concerned no part of the 
engine but the flywheel. That was the point 
upon which the high - speed engine was _per- 
fectly safe, while the low-speed engine, by the ad- 
mission of its own advocates, was the reverse. The 
speaker did not think much more need be said of 
the author’s airy judgment that it seemed to be 
beyond doubt that slow-speed compound condens- 
ing engines, horizontal or vertical, were preferable. 
Where engineering considerations, and not merely 
commercial interests prevail, there was, the speaker 
said, still a good deal of doubt on the subject in 
this country ; in fact, the opposite opinion seemed 
to be held by a good many competent engineers. 
The Liverpool Corporation had lately ordered a 
1500 indicated horse-power high-speed engine for 








its electrical traction work, and the Bradford Corpo- 
ration had since ordered two for the same purpose, 
of 700 indicated horse-power each, and the demand 
for such engines was apparently limited only by 
the capacity of the maker’s works. That the engi- 
neers and Corporations have warrant for so decid- 
ing, in spite of Mr. Dawson’s dictum, was shown 
by the history of many similar though smaller 
engines employed upon the same work in this and 
other countries, of which it might suftice to men- 
tion the earliest. There were three engines, of 
200 indicated horse-power each, sent out seven 
years ago to work the Hobart tramways in Tas- 
mania. They have, the speaker said, run with un- 
qualitied success ever since, notwithstanding the 
drawback of very light flywheels. An equally good 
record was won by the high-speed engine at the 
generating station of the City and South London 
Railway. One more instance the speaker would 
give in the case of three high-speed engines which 
supply current for the electric tramways of Liege, 
in Belgium, as to which Mr. Robinson had that 
morning received an account from the purchasers 
in Liége, the Compagnie d’Electricité of that city. 
It was stated that the three Willans engines of 
240 indicated horse-power each, with automatic 
variable expansion gear, coupled direct to com- 
pound-wound dynamos giving 150 kilowatts each, 
had done excellent service since the month of 
October, 1896. These engines supply the elec- 
trical energy required for the Liege Tramways. 
They work every day from 6 a.m. until midnight 
without interruption, silently, and without shock. 
Their speed regulation is amply sufficient, and is at 
least equal to that of the best engines known ; the 
management is very easy, the expenditure of oil 
very small, and the wear up till now is nothing. 
Mr. Jeremiah Head, who was the next speaker, 
referring to what had been said at the last meet- 
ing, considered that the discussion as a whole had 
been too severe on the author, and there was more 
than a suspicion of irrelevance about a good deal 
of it. Mr. Crompton, for instance, had said he 
thought the work could be done just as well by 
English as by American engineers, and that although 
the Americans had had such a long start in electric 
traction, yet in the engines he thought that the 
American practice would not be followed here. 
Further, that he believed this country could design 
and manufacture both better engines and better 
dynamos. Mr. Head thought it would be wise 
to be cautious in making such statements as 
this; because in 1895, as the paper showed, 
there were 12,583 miles of electric tramways 
in America, whilst in Great Britain and the 
Colonies there were at the end of 1896 only 167 
miles. The American engineers had had 10 years’ 
experience in this field, whilst it was a long time 
after that we started. It was, however, not a 
fault on the part of the English engineers that 
they had not gone ahead faster, for the conditions 
to be fulfilled were very different in the two 
countries. The United States comprised an im- 
mensely larger territory ; there alsocities were spread 
over a much wider area—perhaps 10 or 12 times as 
great for a given population. We had the excellent 
roads characteristic of an old settled country, 
whilst the Americans lacked this legacy from the 
past. Thesethings tended to force on the Americans 
a tramway system of locomotion. At first they 
used horses, but with the advance in engineering 
practice, mechanical methods of traction were sub- 
stituted, so that finally the tramcars became elec- 
trically propelled. When he visited the United 
States in 1890, he found tive modes of traction ; 
namely, by horses, by steam, by electricity on the 
trolley system, by the accumulator system, and by 
cable. It was not then settled which was the best, 
but now all had disappeared as a means of traction 
on a large scale excepting the trolley system, which 
held the field. In Great Britain, on the other 
hand, the problem was far from settled. In New- 
castle the engineer to the city had recommended 
cable traction, but Mr. Head felt confident that if 
that gentleman were to study the question in the 
United States he would change his opinion. 
During the discussion at the former meeting in 
November, Professor Ayrton had said that he 
had travelled 35 miles out of Boston at the rate 
of 12 miles an hour, and as fast up-hill as a horse 
could gallop down-hill. The speaker had, however, 
travelled 36 miles out of Cleveland, Ohio, and at 
times the speed reached 36 miles per hour. The line 
went up and down-hill, following the natural con- 
tour of the country without cuttings and without 


embankments, and taking the sharp curves of the 
original road. The cars were carried on two bogies, 
and there was a motor driving each of the two axle; 
of the rear bogie, so that there were two motors 
and two axles driven out of the four under the car. 
They used a pneumatic brake which was very effec- 
tive, and the rails were 60 lb. to the yard. There 
were no fences and the cars ran through the city 
taking the corners of the thoroughfares as they 
came, according to the plan of the streets. On 
this line there were gradients of 1 in 10; but in 
Montreal a hill of 1 in 7 was ascended by the elec. 
tric cars. In America for local traffic electricity 
was beating everything for journeys up to 10 miles; 
the fact that the cars would stop anywhere and 
that they ran past a passenger’s own front door 
were points of great advantage. He would not 
advocate these methods for the narrow and tor- 
tuous streets of London itself; which was, per- 
haps, one of the worst large cities that could be 
instanced for the application of such a system ; 
but for communication through the suburbs and 
outlying districts there would be immense advyan- 
tages. If the trams were brought into the more 
crowded parts some plan such as taking them 
through tunnels would have to be adopted. During 
the first part of the discussion, Mr. Raworth had 
accused the American engineers of working by a 
system of trial and error. No doubt he was right, 
but it would have been equally right had he said 
that English locomotive designers had progressed 
by the same method. There were drawbacks, 
no doubt, to the trolley system, one being the 
noise made by passing cars. This was due 
both to the gearing and to the passage of the 
trolley along the wire. By those unaccustomed to 
it the annoyance was often keenly felt, especially 
at night, when other sounds were absent ; but use 
did much to reconcile one to this. When the 
trolley system was first tried there were failures, 
because the power allowed was too small. To 
propel a two-horse car it was assumed that a 
2 horse-power motor would be sufticient, it being 
forgotten the much higher ratio of power that was 
required in starting. This the horses were able to 
exert by a supreme though temporary effort, such 
as could not be obtained from a motor. The 
American engineers were not, however, discou- 
raged by this check, and when they saw more power 
was required they gave it, and ultimately found 
that with a 25 horse-power motor they could work 
with success. The coal burnt at the station was 
under 2 lb. per indicated horse-power per hour, 
including all steam required. In conclusion, Mr. 
Head stated that he was glad the paper had been 
brought before the Institution, and he considered 
that we needed, in this country, a wider applica- 
tion of electrical means of car propulsion. 

Mr. Beaumont considered the answer to the ques- 
tion, why there were so many hundred miles of elec- 
tric railway in the United States, and so few in 
this country, was very obvious ; it was that here we 
have good roads, which the Americans have not. 
He pointed out that accidents happen in tramway 
stations in the United States, there being two or 
three a week reported. The superiority of American 
cast iron was insisted upon in the paper, and yet 
American flywheels went to pieces. The successful 
competition of electric trams with ordinary railways 
was to be attributed to the fact that the railways ran 
to stations on regular lines of railway. If the Amer!- 
cans liked to convert their streets into railways let 
them do so, but such a thing would not be tolerated 
here. In regard to the question of durability, Mr. 
Beaumont referred to a locomotive which was still 
at work after a period of 25 years. 

Sir Frederick Bramwell said that another reason 
why electric traction had not made more headway 
in this country, as compared to America, was that 
in the United States they had not, as we haye, 
legislation which checked private industry and 
would compel the proprietors of a tramway to sell 
their property after a certain number of years at 
the price of old iron. . t 

Professor Unwin thought that the discussion 
ought not to be closed without a protest being re- 
gistered against the way in which the paper ha 
been received by some speakers during the discus- 
sion, a way which was unworthy of members of the 
Institution. In this country we have had practl- 
cally no experience of electric trams, and when a 
paper was brought forward from which instruction 
could be gathered, it was deserving of more gratt- 
tude than had been expressed by some members. 








The American engineers might, or might not, be 
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wrong ; but what they had done was the result of 
actual experience, and for this reason was of more 
value than seemed to be attributed to it. As had 
been said, there were reasons other than those of a 
mechanical or engineering nature which had led to 
the more rapid extension of this method of travel 
in the United States than here. One of those 
reasons was to be found in the character of 
the people. The Americans felt a pleasure 
in rapid movement, and would take rides on 
the cars out into the country in a way not 
thought of here. It was curious to see in Boston 
how crowded the cars were up to 10 and 11 o’clock 
at night with people riding out to get the fresh air 
of the country. In a comparatively new country 
there was greater facility for the introduction of such 
a system, which was seen at its best where there 
were no narrow streets, He had in his mind such 
a city as Ottawa, where the cars were propelled, 
lighted, and heated by electricity without extrava- 
gant cost, owing to water power being available. In 
Boston, in the United States, the conditions more 
nearly approached those of an English city, and he 
had never been reconciled to the use of the trolley 
system in narrow streets. In Boston they had 
just heard of 200 horses being killed by falling 
trolley lines. Unless he was mistaken, there 
appeared to be a threat of what he would 
call the epidemic of introducing the American 
trolley system, but the Americans themselves were 
looking forward to something better than this. In 
New York there were 2000 to 3000 men now em- 
ployed in laying lines which were to be worked on 
the conduit system. Referring to what Mr. Mark 
Robinson had said, Professor Unwin pointed out 
that what he called the short-stroke engine, and 
what Mr. Robinson spoke of as the quick-speed 
engine, had undoubted advantages ; especially such 
engines as were made by Mr. Robinson’s firm, for 
with these light flywheels would be as efficient as 
heavy flywheels on the long-stroke American en- 
gines. With the latter type, however, English 
engineers must learn to recognise that for elec- 
trical traction work they must use much heavier 
flywheels than they had been accustomed to adopt in 
mill-engine practice, in which the variations in load 
were not so rapid nor through so wide a range. 
Reference had been made during the discussion to 
flywheel accidents. It was unfair to say that 
in American central stations two or three took 


place in a week. This was an _ exaggera- 
tion. The longest list he had met with re- 


ferred to German works. It was as well to re- 
mind some persons that it did not necessarily follow 
that one flywheel was more dangerous than another 
because it was heavier. If due proportions were 
maintained between the two, the big one would 
be as strong as the little one. The risk that 
Americans ran was from the higher rim velocity 
they gave to their flywheels, increasing it perhaps 
two-fold, thus giving four times the stress. Pro- 
fessor Unwin considered that the question of 
whether the short or long-stroke engine was the 
hetter had yet to be settled. It was a point upon 
which he was by no means sure. No doubt the 
higher-speed engine was the more convenient and 
the cheaper, but that did not altogether exhaust 
the question. 

_ Professor Kennedy, speaking on the latter ques- 
tion, warned engineers against taking a partisan 
view of the respective merits of high-speed and 
low-speed engines. It was necessary to treat the 
subject as a problem of mechanical engincering, 
considering the merits on both sides. There seemed 
to have been, in some quarters, a disposition to 
consider that there was some mystery or ‘‘ fetish ” 
in driving dynamos for electrical traction purposes. 
There was, he said, no ‘‘fetish” in the matter. 
The danger of bringing the engine up suddenly, to 
Which reference had been made, was all nonsense. 
It did not hurt a good engine, and there were 
plenty of electric light engines running that did not 
mind a short circuit. 

Professor Archibald Sharpe wished to speak on 
the subject of flywheels. He had placed on the 
wall a drawing of a flywheel which he had invented 
and which had been used with success. The 
chief feature about it is that it has tangential 
wire spokes. In this country we had not been 
without flywheel accidents, including three which 
had occurred recently. Although these had caused 
considerable destruction of property they had not 
Involved loss of life, consequently there was no 
public inquiry, and engineers were debarred the 


the mishaps. The meeting had been told that there 
were two methods of constructing flywheels ; one 
was by the disc system which was often inadmis- 
sible, and the other by spokes. It was said that the 
factor of safety should be 17 or 18; such factors he 
had heard referred to, as the factor of ignorance. 
The most severe stresses set up in cast flywheels 
were the bending moments on the rim, due to its 
being connected to the boss only at certain points 
by the arms (the expression for the bending 
moment would be found in ‘‘ Unwin’s Machine 
Design”’); the rim of the plate flywheel had con- 
tinuous support, but the cost was against it. It 
would be seen that in his design there would 
be 24 spokes, so that the stresses were one-four- 
teenth of what they would be in a six-armed 
flywheel. The spokes were wound half round the 
hub, resting in grooves, so that the stresses set up 
in running tended to increase the hold. By 
setting up the nuts an initial circumferential 
compression was secured ; as the spokes were thin 
it was needful they should be tangential ; radial 
spokes, as in the old-fashioned bicycle wheel, 
being clearly inadmissable. Although the connec- 
tions between the rim and the hub seemed light, 
there was not the slightest cause to think they 
were not sufficient. The flywheel illustrated was 
intended for a gas engine, and the author showed 
by a Moscrop diagram on the wall the variation in 
speed due to the use of this flywheel, as compared 
with one of ordinary construction. The width of 
the band made by the zig-zag line in the diagram 
indicated that the variation in speed was much less 
with Professor Sharpe’s flywheel than with two 
ordinary flywheels on the same engine. 

Mr. Holroyd Smith, referring to the remarks 
already made by various speakers as to the ad- 
vance in electrical traction in the United States 
being due to the bad state of the public roads, 
wished to point out that the Americans were 
much more careless in this respect than we were 
in Great Britain. In Philadelphia, for instance, 
he had seen tram-rails standing 6 in. above 
the roadway ; this indicated the facilities given to 
tramway companies by the public authorities in 
that country. He would emphasise what Pro- 
fessor Unwin had said with regard to the extra- 
ordinary use to which cars are put to in the 
United States. He had known them hired for 
picnic purposes by private individuals, and had seen 
them come back decorated with electric lamps when 
people had taken their friends out for a high-speed 
trip into the country and back again. In the 
author’s Table of costs it was not clear in regard to 
the tramways in small towns what was meant by 
construction and equipment; was it the entire 
construction of the tramway? He would also ask 
why it was that the trolley wires came down in 
Boston and slaughtered 200 horses. 

Mr. Gadsby considered the statements in the 
paper in many respects very inaccurate. The 
reason why electric traction had not spread in 
England was on account of the 43rd section of the 
Tramways Act of 1870, which empowered local 
authorities after a certain time to buy up the con- 
cern at the price of old iron. He would criticise 
the statements as to construction of poles; it was 
said the lengths were welded together, but it was 
impossible to weld a hot piece of iron on to a cold 
piece. Information was not given as to car wheels ; 
there was a marked difference between the wheels 
of America and of this country. The former were 
all chill-cast and ground up ; moreover, the Ameri- 
cans never keyed wheels on to axles in the way 
followed in this country, and it might be questioned 
whether the keying was necessary. Objection on 
account of unsightliness of overhead wires was dis- 
appearing, the speaker stating that all recent depu- 
tations that had been sent from here to foreign coun- 
tries, excepting one, had reported that they saw no 
objection in this respect. There was no difficulty 
attending the placing of conductors in conduits 
excepting the one that investors objected to put 
down 15,0001. to 20,000/. per mile for road work. 

Mr. Day said that engines of tramway electrical 
stations had been compared to rolling-mill engines ; 
he had looked at the Tables given by the author 
and had come to the conclusion that the dimen- 
sions stated were less than those followed in good 
practice in this country. There was, however, not 
sufficient data given by the author to enable parti- 
culars to be worked out, and the statements in the 
Table were likely to mislead. 

Mr. Dawson was not present and had deputed 


man, however, said that he would prefer that Mr. 
Dawson should write his reply. 
The meeting then adjourned. 


RETIREMENT OF Mr. Bacue. 


On the second evening of the meeting Mr. 
Johnson again occupied the chair, and the proceed- 
ings were opened by Sir Douglas Galton moving a 
vote of thanks wv Mr. Bache on his retirement after 
many years’ service to the Institution. The speaker 
referred in feeling terms to the devotion to his 
duties which, for so long a period, the late secretary 
had displayed, and he felt sure that the good wishes 
of all members of the Institution would follow Mr. 
Bache in his retirement and well-earned rest. No 
doubt the Institution would see more of their 
late secretary ; and for many years to come he 
hoped that Mr. Worthington, who, he was sure, 
would prove so able a successor, would be able to 
consult his predecessor in times of difficulty such as 
were sure to arise in the conduct of every institu- 
tion. The motion was seconded by Mr. Jeremiah 
Head, who said that it had been his lot to become 
President at a crisis in the history of the Institution, 
the tiding over of which was one great turning point 
in its career. He was the first president who served 
after the appointment of Mr. Bache as secretary. 
There was, unfortunately, a great deal of friction at 
the time, and if there had been a secretary of less 
good feeling and of less common sense the results 
might have been disastrous. The position was so 
strained at one time that Mr. Head had almost de- 
spaired of grappling with it, and had thought of 
resigning.his post. It was then that the loyal sup- 
port accorded to him by the secretary was most 
felt, and, happily, by the good offices of their 
friends and by the exercise of self-restraint and 
sound common sense, they had passed {through the 
crisis successfully. He had much pleasure in second- 
ing the resolution. 

The President next invited any member from 
the body of the hall to speak on the motion. In 
reply, Mr. Bernard Dawson, Mr. Hawksley, and 
Mr. Oughterson added their recognitions to the 
valuable services rendered by Mr. Bache during 
his long career of 43 years as a servant of the In- 
stitution. 

The motion was then carried with acclamation. 

Mr. Bache thanked the members for the kind 
way in which they had passed this vote. The in- 
cident was one of a series of kindnesses such as he 
had constantly received from the members of the 
Institution. The work of his lifetime had been a 
great pleasure to him, and he would say now, that 
if he had to start in life again and could select his 
career, he would choose no other position than 
the one he had filled. He could not answer all the 
kind things that had been said of him by Sir 
Douglas Galton and Mr. Head in proposing and 
seconding the motion, nor to the no less gratifying 
remarks of Mr. Dawson, Mr. Hawksley, and Mr. 
Oughterson. He would, however, make one refe- 
rence to what Mr. Head had said about the trying 
time they had passed through when that gentle- 
man was president of the Institute. Mr. Head had 
attributed too much to him; and, indeed, it was 
the sterling character of the President that had 
carried the Institution through that difficult and 
trying period. He cordially thanked the meeting 
for the way in which the vote had been carried, 
and would be pleased to assist the Institution to 
the fullest extent of his ability, should his advice 
or assistance be required by Mr. Worthington, 
who, he felt sure, would so ably fill the position to 
which he had been appointed. 


Gas-ENGINE RESEARCH. 


The first report of the Gas- Engine Research 
Committee, of which Professor Kennedy is the 
chairman, was next read by Mr. Worthington. 
The report had been prepared by Professor Frederic 
W. Burstall, and gave a description of the appa- 
ratus used, the methods followed, and the pre- 
liminary results obtained. This report we shall 
print in full, with the illustrations and diagrams, 
at an early date. 

After the reading of the paper was concluded, © 
the President said he had received a letter from 
Professor Kennedy, who regretted he was unable 
to be present. He had attended on the previous 
evening, hoping to be able, as chairman of the 
Committee, to say a few words opening the dis- 
cussion, Among the most important and interest- 
ing work he had done during his career, were some 








sson which might otherwise be obtained from 





Mr, Lomax to reply to the discussion ; that gentle- 


tests that he had carried out 11 years ago in con- 
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nection with gas engines. He had then endeavoured | 
to made a heat account, but, unfortunately, there | 
were no thermometric instruments sufficiently 
accurate for the purpose. Much had to be esti- 
mated, still the results were of considerable value, | 
and, though only approximations, were of practical 
use. He was particularly glad when the Council 
asked him to take charge of the gas-engine re- 
search, and he thought himself fortunate in securing 
the services of Mr., now Professor, Burstall. The 
first thing the Committee had done was to try to 
find out what had been carried out before in the 
same direction. The work of the Committee had 
been much helped by various members of the In- 
stitution, and he would particularly mention the 
late Mr. James Platt, who had given such valuable 
assistance, not only by getting the Committee a 
gas engine, but by his advice. The work had | 
occupied a great part of Professor Burstall’s time | 
during the last two years. The difficulties of the | 
investigation were greater than those which at- | 
tended parallel research upon the steam engine. 
Much of their apparatus had to be designed, al- 
though many of the measurements required had 
partly been made before. He thought that the work 
of the Committee would result in information being 
obtained upon the working of the gas engine, simi- 
larly to that supplied by Hirn with the steam 
engine, and that a heat account would be obtained. 
The question of temperature, however, was not 
dealt with in this report, it being left for a second 
report, so that the particulars given must not be 
looked on as perfect thermal records. He thought 
the investigation would supply one of the most | 
perfect pieces of work in thermal engineering. 

The President next called upon Professor Bur- 
stall for any additional particulars he might wish to | 
state. The author, in reply, said that they had 
not entered into very full detail in the construction 
of the multiplying mechanism of the indicator, but 
the diagrams were not subject to error, as allow- 
ance had been made for any variation in the con- 
stant. Since the report had been written other 
experiments had been carried out, which showed 
that it was possible to determine the ratio of air to 
gas, without using an air meter, by adopting the 
method of analysing exhaust gases. He would 
state that the engine experimented upon had now 
two flywheels instead of only one. The reason the 
thermal balances were not given in the report was 
because the thermal side represented a branch of 
inquiry in itself. 

Mr. Dugald Clerk spoke of the value of research 
of this nature, and the good work that had been 
done. He would say, however, that the experi- 
ments would appear to have been conducted with in- 
sufticient experience of the gas engine. The author 
had gone into errors in thermometers, in construc- 
tion of instruments, &c., and the results, no doubt, 
gave accurately the heat balances. More, however, 
was wanted than this for practical work ; for example, 
much depends on the engine itself, whether or not 





economy comes from compression of the charge. 
In the old Otto gas engine, owing to the ratio of 
port capacity to clearance space being 25 per cent., 
the attempt to increase compression resulted in a 
diminution of economy, the port acted as a con- 
denser, and increased compression induced a higher 
degree of coolness. If the old engine had been 
taken and the pressure raised to 90 1b., which was 
now common, there would have been a loss in 
economy. The engine used by the Committee was 
not suitable for experiment, and it gave a bad heat 
balance ; the piston going beyond the liner was 
fatal to it as an efficient experimental engine, as it 
gave an annulus of increased cooling surface. If 
the experiments proceeded it would be necessary 
to see that an engine were used which gave in- 
creased economy as the compression was increased. 
The small size of the engine was also an objection, 
for the loss by leakage through the indicator 
would be a considerable »roportion of the whole. 
It might be that relative economy was not a 
matter of great importance in these experiments, 
but they might easily have an error not far 
short of 10 per cent. from this cause, and they 
would lose a larger proportion of gas at high 
pressures than at low pressures. Economy also 
depended largely on the mixture used ; the best was 
considered to be 1 volume of gas in a total volume 
of 11, or from 1 of gas to 10 of air to 1 of gas to 9 
of air. If the proportions were 1 to 6 or 8 there 
yas a loss of economy, the temperature of the flame | 
being too great. These things indicated the in- 
accuracy which resulted from coming to conclusions | 





MESSRS. SCHNEIDER AND CO’S WORKS AT CREUSOT, 
(For Description, see Page 200.) 








Fic. 69. 





Taprine Buast-FurNAce InTO LADLE FOR BESSEMER CONVERTER. 

















Fic. 


without understanding the conditions required, 
but he did not think the experiments showed very 
much. Another point to be observed was the 
action of the timing valve and its reference to the 
mixture in regard to obtaining economy. If a rich 
mixture were used the valve should be timed to act 
accordingly. There was also the question of the 
time taken by the crank in crossing the centres to 
be considered. In connection with these points, 
the speaker discussed the indicator diagrams shown 
on the walls of the theatre at some length. He 
also spoke of the change of speed and its results : a 
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high speed should be more economical if the engine 
were properly proportioned to obtain that economy, 
but if the proportions were not well designed, there 
would be a change of mixture in the cylinder, with 
the result of a poor economy ; the engine used for 
the experiments did not seem right in this respect, 
and the ignition was not what was required. In 
spite of what the author had said, Mr. Clerk con- 
sidered that he would have done better with elec- 
trical ignition, but he might have been still more 
successful with open-tube ignition. —* 

Mr. Atkinson agreed with many of Mr. Clerk's 
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criticisms, and considered it was not possible to 
get accurate indicator diagrams with a small gas 
engine. These experiments reminded him of a 
friend of his who, in the early days of steam 
launches, had a small paddle steamer. Like a 
good many more owners of these craft, he was 
very fond of letting people know that he was 
coming, and, therefore, had a large whistle fitted 
to his vessel. He found, however, it took so much 
steam to blow it, that when he whistled he could 
not paddle, and when he paddled he could not 
whistle. The speaker thought it would have been 
better if the author had taken all his results by means 
of the brake. The indicator used had, as explained, 
rotating parts which did not touch the sides of the 
cylinder; there must, therefore, be considerable 
leakage. In the steam engine leakage through the 
indicator would not be so serious, as the pressure 
would be proportional to the work ; but in the gas 
engine there would be a leakage of the mixture 
before ignition. He did not agree that porce- 
lain tubes were not sufficiently prompt in ac- 
tion, and in order to illustrate his remarks, 
he had prepared 1 wall diagram showing 50 
tracings made by the indicator on one card, 
and superposed upon each other. The diagram 
shown had been enlarged by photography from 
the actual card, there being no handwork on it, 
excepting the surface colouring. It may be stated 
that the lines followed each other very closely 
indeed. Mr. Atkinson pointed out that the pencil 
had not made a continuous line but a series of dots, 
as if it had jumped along on the paper. The dots 
were, however, all in true succession, so that if 
they were connected they would form a fair curve. 
The author had taken his cards upon smoked mica, 
so as to avoid friction of the pencil; but Mr. 
Atkinson considered that the method he had 
followed was as good. The instrument used was 
a Richards indicator, with some modifications in 
the construction, which were adopted in order to 
strengthen the various working parts. The ordi- 
nary Klliott’s steam engine indicator was not strong 
enough in the piston-rod, and the parallel motion 
had to be strengthened. 

Mr. Druitt Halpin called attention to the Wayne 
indicator used, of which illustrations were given on 
the wall. This, the speaker said, was identical with 
an indicator designed by Mr. Michael Longridge 
15 or 20 years ago. The only difference he could 
see was that, small as was the inertia of the parts in 
this indicator, it was still less in that of Mr. Long- 
ridge, for, in the place of a spring, he used only 
a wire. 

Professor Robinson had used the Wayne indi- 
cator for the last few years with great satisfaction. 
The author had not said whether he had cor- 
rected for variation in a barometer, and that would 
affect the quantity of gas measured. There was 
no mention of brake horse-power, of the duration 
of the tests, nor of the number of observations 
to the tests. Calorimeter values should also be 
given as a check on calculated values. Large gas 
engines had not hitherto been made for experi- 
mental purposes exclusively, but perhaps some 
manufacturers would think that they had made 
already rather too many experimental engines, and 
would like to make a few for practical purposes. 
Professor Burstall was quite right in saying that 
only one condition should be observed at a time ; 
this apparently was a difficult course to follow out, 
but he thought the Committee might have been 
more successful in their efforts. He agreed with 
Mr. Clerk that with a gas engine designed for high 
speed an increase of speed would result in increase 
of efficiency to a certain point ; the speaker illus- 
trated his remarks at some length by reference to 
the diagram upon the wall. 

As there were several more speakers who wished 
to be heard on this subject, the discussion was ad- 
journed until the next mevting. 

After the usual votes of thanks the meeting was 
brought to a close. 








MESSRS. SCHNEIDER AND CO.’S 
y Pa a 
WORKS AT CREUSOT.—No. VII. 
Tur Stee, Works. 

_ Tue steel department of Creusét comprises four 
independent groups of workshops, the positions of 
which is shown on the plan, Fig. 36, page 103 ante, 
and in greater detail on Fig. 64, page 199. 

Tt will be seen from this plan that the Bessemer 
department forms only a small part of the whole ; 


'as reference will have frequently to be made to 
this figure in future articles, the following descrip- 
tions will be found useful : 
A. Battery of regenerating furnaces. 


B. Mechanical puddling furnaces. 
C. Central electric lighting and power 


station. 
Reheating furnaces. 
The steel foundry. 
10-ton steel furnaces. 
Regenerator furnaces. 
Boilers. 
Blowing engines. 
Stores. 
Laboratory. 
Machine-shop. 
Forge. 
Boiler-shop. 
Pattern-shop. 
Regenerators. 
R. The Bessemer department. 
5, 5, S. Ingot pits. 
T. 35-ton Siemens-Martin furnaces. 
U. Steel-compressing plant. 
V. Casting pit. 
W. Blast-furnace plant. 


2, 
E. 
F. 
G. 
H. 

I. 
K. 
L. 
M. 
N. 
0. 
2. 
(). 


X. Dolomite furnace. 
Y. Phosphate-grinding iills. 


The four groups above referred to are as follow : 
| 1. Those for the manufacture of steel in ingots 
| and for special castings. 

2. Those for the forging of heavy pieces, with a 
full plant for cementation, tempering, and re- 
heating. 

3. Machine-shops for finishing all classes of steel 
work. 

4. The wheel-tyre shops. 

In the first group, steel is manufactured by the 
Bessemer and the Siemens-Martin processes. For 
the Siemens- Martin process there are four fur- 
naces of a new type, each having a capacity of 3d 
tons of steel at a cast, with a moulding pit for each 
of them. For the largest ingots, the weight of 
which may exceed 120 tons, a special casting pit of 
very large dimensions has been provided. 

The annexes to the first group of the steel works, 
include a foundry where machine parts and other 
complicated castings are produced, as well as those 
for gun mountings, stern frames, and other pieces 
required for ship construction. Two 8-ton Siemens- 
Martin furnaces produce the steel required for this 
work. For the larger castings, such, for example, 
as armoured turrets, the steel is made in the large 
Martin furnaces above mentioned and carried in 
ladles to the steel foundry. In the steel foundry 
is a converter employed in the production of 
smaller steel castings, of weights varying from 2 lb. 
to 1000 Ib. 

The tempering-shop, which is placed near the 
main forge, contains special furnaces for heating 
armour-plates, gun parts, &c.; tanks for water- 
tempering thin armour-plates ; a second installa- 
tion for water-tempering ; another for tempering 
armour-plates in oil; and a tank, 66 ft. deep for 
oil-tempering gun parts. 

The 100-ton steam hammer of Creusét was the 
largest of its kind that had been erected at the 
time ; a full-sized model of it was shown at the 
Paris Exhibition of 1878. Its maximum power 
can be raised to 120 tons, and the complete 
installation with four furnaces and four cranes of 
100 and 160 tons each, forms a very remarkable 
plant. Armour-plates of a thickness of 233 in. 
and weighing 65 tons, have been produced in the 
steel-forging works. The equipment is sufficiently 
extensive to produce annually, in addition to marine 
shafting and gun parts, more than 6000 tons of 
armour-plates, Messrs. Schneider and Co. have 
already delivered to various Governments about 
60,000 tons of such plates ; of this total the French 
Government has taken about 26,000 tons, and the 
| Samainder has been distributed among nearly all 
the Navy yards of the world. The manufacture of 
steel gun parts is one of the most important 
| specialities of the company. Pieces for guns of all 
_calibres, from 1} in. (40 mill.) up to 173 in. (45 cent.), 
| have been manufactured in great numbers for French 
artillery and for most foreign countries. The 





Schneider steel has, as a material for gun-making, 
a universal reputation which has been established 
for many years. 

The fitting - shops are important and extensive ; 
a multitude of operations are performed here, 
the most important being for armour-plate work, 
gun-making, &c. The work done includes straight- 


ening and bending, planing the edges of plates, 
drilling holes for the bolts that attach the plates 
to the ship’s framing, &c. ; for these, and other 
miscellaneous purposes, there is a great number of 
very powerful tools, such as disc metal - cutting 
saws, horizontal and vertical planing machines, 
drilling machines, &c. 

The fourth group of the steel works contains 
shops for making tyres. The plant for this manu- 
facture, which was at first installed in the armour- 
plate finishing shop, has been, on account of the 
very large increase in business, re-established in 
a section especially devoted to the work. The 
shop, which is thoroughly equipped with new ma- 
chinery, is connected to the ingot foundry by a 
tunnel 400 yards in length, in which rails are laid, 
to allow the rapid transit of the ingots intended for 
making tyres, immediately after they have been 
cast. Tyres of all dimensions for locomotives, 
tenders, carriages, wagons, and tramways, are made 
in this department. The total annual output 
amounts to between 12,000 and 15,000 tons. 

THe BrsseMER Puant. 

Messrs. Schneider and Co. began working two 
6-ton converters in 1870, for the manufacture of 
Bessemer steel. The rapid development in the 
use of this steel obliged them to put down, in 1872, 
two more converters of 8 tons each ; and in 1874 
two others of the same capacity were constructed. 

When, in 1879, the Thomas Gilchrist process 
was introduced, Messrs. Schneider and Co. were 
the first manufacturers in France to adopt it ; they 
were, in fact, the pioneers who led the way for other 
metallurgical works in the east of France, towards 
the utilisation of the phosphorous iron-stone which 
is so largely found in their vicinity. 

The Mazenay iron mines (see page 101 ante) have 
have always supplied to the Creusét Works the 
phosphorous ore for the manufacture of the pig iron 
used in their Bessemer steel plant. The nature 
of the converter lining, which formed a special 
feature of the basic process, was minutely des- 
scribed by the inventors; but when the process 
caine into the hands of Messrs. Schneider and Co. 
much remained to be done before it could be re- 
garded as continuous and wholly satisfactory. 

A long and careful series of investigations were 
made, and as a result, Messrs. Schneider and Co. 
decided to form the converter lining of a mortar 
formed of roasted and crushed dolomite, mixed 
with coal tar. This gave excellent efficiency, and 
all the other steel works using the basic process 
subsequently adopted this method. 

Of the three groups above mentioned, each con- 
sisting of two converters, only one is in use at the 
present time. It consists of two converters of 7.5 
tons each, placed over a casting pit common to the 
two vessels. 

The diameter at the belt is 9 ft. 2in. (2.8 metres), 
and the total internal capacity is 318 cubic feet 
(9 c.m. ), equivalent to 42.4 cubic feet (1.2 c.m.) 
per ton of pig iron under treatment. Each con- 
verter is in two parts, and the joint is formed a 
little below the belt, the upper half being fixed in 
the bearings, and the lower part made movable. 

An hydraulic revolving lift placed in the centre 
of the casting pit brings the ladle under the mouth 
of the converters; the steel is poured into this 
ladle, and thence into ingot moulds placed around 
on a circular platform. All the labour is performed 
by two 20-ton quick-action hydraulic cranes. 
Owing to the way in which each converter is dis- 
mantled, cranes of this power were necessary. 

The converter is fitted with magnesite tuyeres, 
around which dolomite mortar is rammed. These 
tuyeres are manufactured at the Perreuil Brick 
Works (see page 103 ante). The dolomite employed 
is found in abundance at short distances from 
Creusét. The lower half of the converter thus pre- 
pared lasts, on an average, 60 heats; some have 
withstood as many as 90 heats. The lining of the 
upper or fixed part of the converter lasts, as 4 
rule, 140 heats. ; 

The blowing engines, which supply air to the con- 
verters, are of a horizontal non-condensing type; 
with two connected cylinders. The following are 


some of the dimensions : 
Diameter of air cylinders 4 ft. 11 in. (1.5 m.) 
ae steam cylinders... 3 ,, 11 ,, (1-2 » 
Stroke ae _ oo. Oo - ” LS sed 
Air pressure ... 4ft. 11 in. (150 cent.) 


of mercury. 
Volume of blast supplied per 
ton of pig under operation 





and per minute we aes 1589 cub. ft. (49 ¢.ms 
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The inlet and outlet valves of the air cylinders 
are of the Corliss type (see Figs. 65 to 68, page 
199). Anair receiver of 7943 cubic feet (225 cub. m.) 
capacity is situated between the engines and 
the converters. The steam for the engines is 
produced in the boilers fired by the waste gases 
from the blast-furnaces and the coke ovens. These 
boilers have been described in a previous article 
(see page 171 ante). The various improvements 
made since the plant was first put down, have 
enabled the firm to obtain an output which is large 
as compared to the size of the installation. Asa 
rule, the ingots weigh from 26 cwt. to 27 cwt. 
(1350 kilos. ), but smaller ones are also cast, weigh- 
ing from 6 ewt. to 10 ewt. (300 to 500 kilos.) ; 
these latter are chiefly used for rolling into 
plates and for light rails. There are usually 17 
heats per 12 hours, and the yearly output is 62,000 
tons. The molten pig iron is taken direct from 
the blast-furnaces, which are only 82 yards dis- 
tant. A small locomotive (see Fig. 69) hauls the 
truck carrying the ladle on to the elevator, which 
lifts it on a platform at the height of the converter 
mouth. The steel ingots are taken out of the 
moulds, and carried hot, in special trucks, to the 
rolling mills. 

The carburising agent varies according to the 
degrees of hardness required. For mild steel of 
less than 30.48 tons per square inch (48 kilos. 
per sq. mill.) breaking strain, ferro-manganese in 
a red-hot state is used. For steel of 30.48 to 
38.09 tons per square inch (48 kilos. to 60 kilos. 
per sq. mill.) breaking strain, a small proportion 
of anthracite is added to the ferro-manganese. A 
mixture of manganese, pig iron, and hematite pig 
iron, melted in a cupola, is used for obtaining 
steel which is to give a higher breaking strain 
than 38.09 tons per square inch (60 kilos. per square 
mill.). The heated ferro-manganese is thrown in 
the converter previous to the pouring of the metal 
into the casting ladle. The carburising by anthra- 
cite, and by the mixture melted down in a cupola, 
is effected by putting the carburising agent first 
into the ladle ; the metal from the converter is 
then poured into the ladle, care being taken that 
no slag runs in with it. 

Messrs. Schneider and Co. have classified their 
Bessemer steel, according to its breaking strain, 
under 11 numbers, each one representing a different 
quality ; there is a difference of 3.17 tons per square 
inch (5 kilos. per sq. mill.) breaking strain between 
every two consecutive numbers. The hardest, 
styled No. 1, has a breaking strain of 57.14 tons 
per square inch (90 kilos. per sq. mill.), and the 
softest, styled No. 11, 22.22 tons per square inch 
(35 kilos per sq. mill.) only. 

A small sample ingot is taken from each heat, 
and from this there are made, first, a test-piece 
forged to a diameter of § in. (16 mill.), and annealed 
in the open, previous to undergoing tensile test ; 
secondly, a test-piece for analysis ; and, thirdly, a 
test-piece forged to a diameter of § in. for testing 
the quality when hot. For this last test the piece is 
brought to a white heat, and bent at right angles 
with a hand-hammer ; it is then straightened out 
again and bent over at right angles the other way. 
This is carried on until the piece breaks. The 
quality of the steel is defined by the number of 
times the test-bar withstands bending. 

The firm also classify Bessemer steel in three 
(ualities, namely : Mild (ordinary and extra-mild), 
semi-hard, and hard. The ordinary mild quality 
serves for current products, such as rolled bars, 
sections, plates for tanks, receivers, &c. 

The extra-mild quality is more especially used 
for the manufacture of nails, wheel tyres, thin 
sheets for dynamos, buckled plates, sheets for gal- 
vanising tin plates. The semi-hard steel is used 
for base-plates, fish-plates, light rails, sleepers, 
shafts, shovels, spades, &c. The hard quality 
Serves exclusively for the manufacture of heavy 
rails, Notwithstanding the classification from re- 
sults of tests as above described, Messrs. Schneider 
and Co. take into account, when fixing the quality 
of their steel, and consequently in deciding the 
use to which it has to be put, the class of pig iron 
employed, the manner in which the metal behaved 
In the converter, and also the way in which the 
> ati in the ingot mould. Minute inspection 
aa Stages of the process explains the high repu- 
--10n acquired by the sheets, dynamo steel, weld- 
mg steel for wheel tyres, &c., manufactured at 


per sq. cent.). Water is supplied by two vertical 
pumps of 50 horse-power each, which serve not 
only the Bessemer plant, but also the other instal- 
lations, namely, the Siemens - Martin plant, the 
steel foundry, and the rotary puddling furnaces. 
All the accessory plant, cupola fans, crushing mills 
for preparing dolomite, lifts for ladles and slag re- 
ceivers, &c., are operated by electric motors. 

The slag is crushed and screened in a special shop 
near the Bessemer plant and is sold to agriculturists 
as manure. This by-product is highly appreciated 
in the district, as it contains a high percentage of 
phosphoric acid. Messrs. Schneider and Co. sell 
15,000 tons of this every year. 





MICROSCOPIC OBSERVATIONS ON 
DETERIORATION IN STEEL RAILS. 


By Tuomas AnpreEews, F.R.S., M. Inst. C.E., 
F.C.8., Telford Medallist and Telford Prizeman 
Institution of Civil Engineers, Bessemer Prize- 
man Society of Engineers, Metallurgical Testing 
Laboratory, Wortley, near Sheffield. 

(Continued from page 10.) 

Microscopie Structure, Chemical and Physical 
Properties of a Bessemer Steel Rail, Unbroken after 
18 Years’ Main Line Service.—Index I, —The author 
was supplied, by the kind permission of the chief 
engineer of one of the principal railways in 
England, with a piece, 3 ft. long, cut from the end 
of a Bessemer steel rail which had been laid down 
for a period of 18 years, and had been subjected to 
the stress of the whole of the up main line traftic. 

The rail was on a gradient rising southwards 1 in 
220, and had been laid on gravel ballast, which had 
become very dirty. 

The original section of the rail would be about 
80 1b. per yard (see Fig. 67), and after 18 years of 


Fig 68. 


PRESENT SECTION AFTER 
% YEARS WEAR 
75 LBS. PER YARD. 


ORIGINAL SECTION 
60 LBS. PER YARD 


heavy wear, it has now been reduced to the section 
as seen in Fig. 68, the present weight averaging 
about 75 lb. per yard. 

The loss from abrasion and corrosive action com- 
bined was about 3# in., so that a total loss of about 
5 lb. per yard had occurred on the rail-wearing face. 
Where the rail bottom had rested on the chairs the 
loss from wear was on an average about ;}; in., and 
at the places where the rail had been worn on the 
side of the web by the chair the amount worn off 
was about ;}; in. This gives a total vertical loss in 
section of {4 in. These measurements indicate an 
average loss in the weight of the rail of about 
0.28 lb. per yard per annum. 

An examination was made of the surface of the 
rail face, which was found to be in fairly good con- 
dition and comparatively free from spills on the 
outer edge, though there were indications of spill- 
ing having occurred, as is sometimes the case with 
high-carbon rails. In Fig. 69, page 202, is an 
illustration of the actual wearing face of the rail, 
from which it will be seen that a number of in- 
ternal blow-holes and cavities had been rendered 
manifest by the gradual wearing down of the face. It 
will also be noticed that transverse lines of weak- 
ness had developed through wear on the face of the 
rail. -Many of these had not actually developed 
into visible cracks, but it is probable that this 
would soon have been the case had the rail remained 
much longer in service. 

A careful examination of the wearing face with a 
low magnifying power was made, and there were 
visible several blow-holes and similar small cavities 





Teusét with the basic plant. 
; All the hydraulic machinery is worked under | 
Pressure of 426.69 lb. per square inch (30 kilos. 


irregularly dispersed along the face of the rail; 
isome of them near the rail end were in rather 


dangerous proximity, and calculated to develop 
lines of weakness and fracture. 

About 13 in. from the rail end and near to the 
point of flexion, over the first chair bearing, there 
were faint indications of the commencement of the 
development of several fine transverse cracks, on 
the inner wearing side face of the rail. 

There was a fine longitudinal crack about § in. 
long on the inner wearing face of the rail about 
7 in. from the rail end, near to a blow-hole or 
segregation, from which a fine growing flaw was 
developing (see Fig. 70, page 202). 

About 4 in. from the rail end and near the centre 
of the rail face there was a segregation of ovoid 
indentations traceable to blow-holes in the steel. 
About 2 ft. from the rail end there was a similar 
development. 

On the outer edge of the rail head there were 
some comparatively extensive longitudinal flaws 
the size of which had apparently been increased 
by corrosive action. 

The wearing face of the rail was comparatively 
free from longitudinal flaws. 

The rail was badly corroded in the angle between 
the web and the bottom, especially on one side of 
the rail, for a length of about 16 in., there being one 
large corrosion indentation running from over 1 in. 
wide to various less widths, the depth of the pitting 
or corrosion at this place varying from as much as 
4 in. deep. This large corrosion deterioration 
appears at its worst close to the place in the rail 
where the chemical analysis has indicated that 
considerable segregation had taken place. 

The rail was also badly corroded on the under- 
side beneath the two fishplate bolt-holes for a dis- 
tance of about 9 in. from the end of the rail, some 
of the corrosion pit marks being as much as } in. 
wide and ,; in. deep. > 

Chemical Analyses of the Rail.--Careful chemical 
analyses of portions cut from the rail in three dif- 
ferent places were made with the results given in 
Table XXVITI. 


TaBLE XX VII.-—Analyses of the Bessemer Steel Rail, 
Percentage Results. 

















Analysis | Analysis | Analysis : 

from Rail | from Rail | from Rail —- 

a Head Bottom |Web close Th . 

3 Ft. from | 3 Ft. from} to Rail A a 
Rail End. | Rail End.| End. en 

Combined carbon by 

colour test .. i 0.510 0.420 0.370 0.433 
Silicon .. ‘ 0.058 0.054 0.056 0.056 
Manganese 0.486 0.479 0.475 0.480 
Sulphur 0.090 0.070 0.050 0.070 
Phosphorus . - 0.070 0.050 0.032 0.051 
Iron by difference ..| 98.786 98.927 99.017 98.910 
100.000 100.000 100.000 100 000 








This was a tolerably high carbon rail, and the 
chemical analysis bore evidence of segregation 
having occurred, as will be noticed on comparing 
the chemical composition of the rail head and rail 
bottom, 3 ft. from the rail end, but a considerable 
difference of chemical composition also existed at 
the end compared with the results of the other two 
analyses of parts of the rail 3 ft. removed from the 
end. The combined carbon in the head, on an 
average of eight determinations, was found to be 
0.51 per cent., but the combined carbon in the rail 
bottom was found to be, on an average of six deter- 
minations, only 0.42 per cent. The variation of 
the combined carbon in the separate parts of the 
rail was more considerable than is shown in the 
above averages. Thus the very high percentage of 
combined carbon of 0.64 per cent. was found near 
the centre of the rail head, whereas the lowest per- 
centage of combined carbon was found on one side 
of the rail bottom, viz., only 0.40 per cent.; and in 
the rail web, close to the rail end, the combined 
carbon was as low as 0.37 per cent., so that be- 
tween the lowest percentage of combined carbon, 
and the highest, there was a total difference of more 
than 70 per cent. observable. 

So interesting is this that the author has given in 
the explanation of Fig. 71, page 202, the percent- 
ages of combined carbon found in the several places 
of the rail, which will perhaps illustrate this part 
of the examination more clearly. 

There was also observable a segregation of the 
phosphorus, the highest percentage of phosphorus 
being found in the rail head and averaging 0.70 
per cent., whereas the phosphorus found in the 
rail bottom averaged only 0.50 per cent., and in 
the rail web, a distance of 3 ft. away, the phos- 
phorus was only about 0.32 per cent. 





A segregation of sulphur had also occurred as 
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between the rail head and the rail bottom, and the 
rail web ; the sulphur in the rail head reaching the 


high percentage of 0.90, but in the bottom of the, 
rail it only amounted to 0.70 per cent., and in the 


web the percentage of sulphur was 0.50. These 
various segregations, especially of the sulphur, 
phosphorus, and carbon, and the high percentage 
of sulphur found in the rail head, will probably 
account for the low elongation which was found 
by the physical tensile tests (see Table XX VIIL.); 
and also these local segregations may help to 
explain why better tensile tests were obtained in 
the bottom portion of this rail, where the per- 
centage of combined carbon, and tke other im- 
purities, were lower, and had not apparently segre- 
gated so much as in the rail head. 











TaBLE XXVIII. 
-_ sis lee | gd] 
Original (3) B $s ae 
| Dimensions. > =| » ¢ a & Atel 
is£' So an | Ve] . | 
— __ fel bSl 2 | aed] Sig 
s le Ny SS 1 52/5 3 
. 22 of | exsiaie:; 
Size Areal3# S20 ¢ hae bw ie¢ 
in in |2$\ 26> 305| 8/8 $5 
Inch. Sq.In./5° 9 (3°42) 5%) 5 2 
Tensile tests from j}in. | tons | p.c. | tons |p.c.|p c. 
railhead* —..| .798 | .500 | 2 19.84 / 47.8 | 40.40/ 15.0) 16.2 
Tensile tests from | } 
rail bottomt .. .798 | .500 | 2 | 19.64] 54.0 | 36.38 | 30.0 39.6 
Average from the a 
whole section .. 19 49 | 50.9 | 38.39 | 22.5) 27.9 


* Finely granular with a trace fibrous. 


t 40 per cent. finely granular, 60 per cent. silky fibrous. 








Rail face, old Bessemer steel rail. 


Fi. 69. 


Time life 18 years. 


Main line traffic. Rail unbroken. Original section 80 lb. 


Loss in weight in pounds per yard per annum 0.28, 





Fic, 70. External growing blow-hole flaw. Inner wearing edge. 
Bessemer steel rail (80 lb.). Time life 18 years. Main line 
traftic. Rail unbroken. Magnification 8 diameters. 

Explanation of Fig. 71. 
Rail Head, 
Percentage of combined carbon in drillings from 
hole No. 1.. ste ¥ ss ; ne x 0.43 
Percentage of combined carbon in drillings from 
hole No. 2.. = ¥5 < : : <. = O88 
Percentage of combined carbon in drillings from 
hole No. 3.. ; i ‘ .. = 0.46 
Percentage of combined varbon in drillings from 
hole No. 4 J os be on - .. = 0.64 
Rail Bottom. 
Percentage of combined carbon in drillings from 
hole No. 6.. a ss S _ se .. = 0.43 
Percentage of combined carbon in drillings from 
hole No. 6.. - c. ¥ oe f .. = 0,42 
Percentage of combined carbon in drillings from 
hole No. 7 fe am : ; .. = 0.40 





Longitudinal section from rail face. Time life 
18 years. Main line trattic. Rail unbroken. As seen under 
a magnification of 300 diameters. Actual magnification shown 
by diagram 176 diameters. Actual diameter of field U.015 in. 


rail (80 Ib.). 


| rail bottom, 3 ft. from the end of the rail, and the 
| physical properties tested with the results given in 
| Table XXVIII. 
be a moderately high carbon rail. The results of 
the elongation, and reduction of area, in the tests 
made from the rail head are not very satisfactory, 
as both are considerably low. These results confirm 
the results of the chemical analyses of the rail head, 
which indicate that segregation had occurred in this 
part of the rail, and hence the physical tests of 
this part of the rail were likely to be somewhat 
the case. 
The physical tests made on the rail bottom give 


The sulphur in the rail head was in excess, as| very excellent results and show a fair tonnage 
also in the rail bottom, the phosphorus was also| strength, a splendid elongation, and a first-class 
comparatively high in the rail head; the analysis of | reduction of area. 


the rail web yielded very excellent results. 


| The difference between the physical tests of the | 


Physical Examination of the Rail.—Portions | top and bottom of the rail are, doubtless, accounted 
were machined from the rail head, and from the for by the segregation above referred to, and also 


The results in the above Table show the rail to | 


irregular, which the physical tests now show to be | 


by the fact that the rail bottom receives more me- 
chanical work in the process of rolling. 

A difference is often found to exist between ten- 
sile tests made on the top and bottom portions of 
rails. 

The average of the physical tests between the 
top and bottom of the rail are given in Table 
XXVIII. 

High-Power Microscopical Examination at 300 
Diameters.—A micro-section was machined longitu- 
dinally from the face of the rail at the rail end, 
which was carefully prepared, polished, and etched 
in very dilute acid. 

The surface was then microscopically examined 
at the high magnification of 300 diameters. 

The micro-section was comparatively free from 





Fic. 73. Micro-cystalline structure, showing internal micro-flaw. 
Bessemer steel rail (80 lb.). Longitudinal section from rail 
face. Time life 18 years. Main line traffic. Rail unbroken. 
As seen under a magnification of 300 diameters. Actual 
magnification shown by diagram 175 diameters. Actual dia- 
meter of field 0.015 in. 


imicro-flaws, and most of those present were of 
| small dimensions, though one was noticed of con- 
| siderable size. The sizes of some typical ones are 
given in Table XXTX. 

The ultimate physical structure revealed by the 
‘micro-section shows a good normal interlocking 
‘formation as between the white ferrite and the 
| grey carbide of iron areas, though the latter cry- 
stals were of a somewhat abrupt angular character 
and frequently long, and with a tendency 
pointed jagged terminations, such as are sometimes 
found in higher carbon rails. : 

There were but few indications of micro-segre 
gation ; this circumstance is not, however, in con- 
tradiction to the result of the chemical analysis, 
the micro-section was taken from the rail end in " 
position about 3 ft. removed from the portion whic 
was submitted to chemical analysis. F 

An approximate estimate of the total py 
primary carbide of iron crystals gave ss , 
(one hundred and three millions six hundred an 
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seventy-eight thousand nine hundred and seven) 
carbide of iron crystals per cubic inch of the steel. 
Approximate area of the mass of the steel, as seen 
in section as carbide of iron, 49 per cent. Approxi- 
mate area of the mass of the steel, as seen in 
section, as ferrite, 51 per cent. 

The comparative freedom from segregation in 
the microscopic examination, therefore, shows that 
the segregation of the combined carbon, phosphorus, 
sulphur, &c., so distinctly observed in the chemical 
analysis, was of a local character, and apparently it 
was confined to that particular part of the rail. 

The illustration in Fig. 72 shows the normal 
micro-crystalline structure of the rail, as seen in 
section, in an area quite free from micro-flaws, and 
Fig. 73 shows the large internal micro-flaw appa- 
rently due to sulphide of iron or sulphide of man- 
ganese ; and other impurities, as seen in section, 
and the manner in which this flaw has somewhat 
interfered with the ultimate normal crystalline 
structure will be seen on an examination of the 
micrograph. 


TaBLeE XXIX.—Sizes of Some Typical Internal Micro- 
Flaws in Bessemer Steel Rail After 18 Years’ Main 
Line Wear. 

Dimensions in Parts of an Inch. 
Longitudinal Dimensions. Transverse Dimensions. 


0.0150 0.0078 
0.0002 0.0002 
0,0014 0.0001 
0.0012 0.0002 
0.0004 0.00'02 
0.0012 0.0002 
0.0004 0.0002 
0.0050 0.0002 
0.0004 0) 0002 
0.0020 0.0002 
0.0006 0.0004 


The above do not represent the whole of the 
micro-flaws present, but are only some typical ones 
given as an illustration. 

General Remarks.—A correlation of the results of 
the various examinations of this rail showed that it 
was a tolerably high carbon rail in which the 
chemical components had locally segregated in 
several places. This is distinctly shown on re- 
ference to the chemical analyses. 

The comparative results of the physical tests 
on the rail head, and rail bottom, respectively, 
also confirm the circumstance that local segregation 
had occurred in this rail, the results both of the 
chemical analysis and physical tests showing that 
many parts of the rail were of excellent quality, 
though some portions, owing probably to segrega- 
tion, were of somewhat doubtful character. 

The examination of the outer wearing surface of 
the rail showed generally good results, though the 
presence of segregation had apparently greatly in- 
creased the normal corrosion of the steel near the 
rail end. 

It will be seen on referring to Fig. 69 that a 
number of internal blow-holes and cavities had 
been rendered manifest by the gradual wearing 
down of the face of the rail. It will also be noticed 
that transverse lines of weakness had developed 
through wear of the face of the rail. Many of these 
had not actually developed into visible cracks, but 
it is probable that this would soon have been the 
case had the rail remained much longer in service. 

The high-power microscopical examination gene- 
rally gave good results, showing that the ultimate 
physical structure had a good normal interlocking 
formation, as between the white ferrite and the 
grey carbide of iron areas. 

The steel was also tolerably free from micro- 
sulphur or other flaws, and with one exception 
these were of comparatively small dimensions. 

The internal micro-tlaws were mostly scattered 
about, and hence their presence was comparatively 
harmless (though there was one of considerable 
size present capable of inducing mischief). They 
were not present in a condition of concentrated 
micro-segregation, which condition generally indi- 
cates danger. 

On the whole (with the exception of the local 
segregation of some of the constituent elements), 
the results were tolerably satisfactory.* 
(To be continued.) 


* It is needful to call attention to an error which has 
arisen in reproducing Fig. 66 in the article in ENGINRERING, 
January 7, page 8 This figure should have shown 
the rail about »'; in. wider in that part where it had 
rested in the chair than in the other part of the rail 
bottom ; the original figure also showed how the rail had 
been laterally damaged by the constant pressure of 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 173.) 

Srevens’ VaLvE GEAR FoR Marine ENGINEs. 

Tue last paper but one, read at the meeting, 
was of exceptional interest. It was by that genial 
veteran of Mechanical Engineering, Mr. Andrew 
Fletcher, and wasa history of ‘‘ The Stevens’ Valve 
Gear for Marine Engines.” The author had been 
associated with this form of valve gear for 44 years. 
He submitted the two letters from Mr. F. B. 
Stevens, now 87 years of age, which we re- 
print on another page. Mr. Fletcher stated that 
his firm had placed this gear on over 200 steamers, 
and cited the case of one put in 1855, which at 
the present time, was in good order and giving 
satisfactory results. He submitted a number of 
drawings, which he declared to be self-explanatory. 
They represent the valve gear to-day in use on the 
finest steamers running out of New York City, 
viz., the Albany Day Line. This paper preserves 
an historical account which cannot fail to be of in- 
terest, and the writer would not think of marring 
Mr. Stevens’ letters by any omissions. 


Macuiné Movuwpina. 


The final paper was entitled : ‘* Machine Mould- 
ing without Stripping Plates,” by E. H. Mumford. 
The machine described is shown in Figs. 22 to 31, 
page 203. Figs, 22 and 23 show the general appear- 
ance of the machine from the side on which 
the operator stands. Fig. 22 shows the machine 
ready to receive the flask, the patterns being 
up ready for moulding, and Fig. 23 shows it 
after the patterns have been drawn and the flask 
lifted off. Briefly, the operation of the machine is 
as follows : The ramming head shown thrown back 
at the top of the machine is drawn into a vertical 
position, after the flask has been placed and filled 
with sand. The three-way cock shown at the ex- 
treme right is then quickly opened, admitting com- 
pressed air of 70 lb. to 80 lb. pressure to the in- 
verted cylinder shown at the centre of the illustra- 
tion. The cylinder with the entire upper portion of 
the machine is thus driven forcibly up against the 
ramming head, flask, sand, and all. Often a single 
blow suftices to ram the mould—sometimes the blow 
is quickly repeated, according to the demands of 
the particular mould in hand. Gravity returns the 
machine to its original position, as the three-way 
cock opens to exhaust. After pushing the ramming 
head back and cutting the sprue, if the half-mould 
is a cope, the operator seizes the lever shown just 
inside the three-way cock to the right, and draw- 
ing it forward and down, raises the outer frame of 
the top of machine containing the flask pins, with 
the flask and sand thereon, away from the patterns 
—thus drawing them from the sand. Just as he 
seizes the pattern-drawing lever with his right 
hand, he presses with his left on the head of a 
compression valve shown at the left side of top 
of machine, thus admitting air to the pneumatic 
vibratcr. 

Fig. 24, arear view of the machine, shows, at the 
top centre, with its inlet hose hanging to it, this 
vibrator, which is shown in section in Figs. 25 
and 26. It consists simply of a double-acting 
elongated piston, having a stroke of about ;5; in. in 
a valveless cylinder, and impacting upon hardened 
anvils at either end at the estimated rate of 5000 
blows per minute. 

The following method is employed of communi- 
cating the rapid, yet small oscillations of the vibra- 
tor to the patterns, while keeping them from being 
transmitted to the rest of the mechanism. 

A frame, called a vibrator frame, to which the 
pneumatic vibrator is bolted and keyed, is shown in 
in Figs. 27 and 28. To this frame the plate carry- 
ing the patterns, often, in cases of patterns hay- 
ing irregular parting lines, forming one and the 
same casting with the patterns, is fastened by the 
four screws, the small tapped holes for which 
are shown in the corners. In fact, in changing 
patterns, the process consists of simply removing 


oversight on the part of the engraver in trimming up the 
figure, a portion was cut away from the rail, leaving it 
a This explanation will suffice to explain why 
‘ig. 66 does not correctly represent the description of 
this rail given in the article. Fig. 65 was by a mistake 
inadvertently included as an illustration in connection 
with rail Index H. This figure really forms part of the 
illustrations belonging to rail Index > and is therefore 


these four screws, taking up the pattern plate and 
screwing to the vibrator frame the new pattern 
plate. The vibrator frame itself is secured to the 
machine structure by the four larger bolts, the 
holes for which are shown in the inner corners. 
These bolts are, as shown in Figs. 27 and 28, sur- 
rounded by thick bushings. The bushings are elastic 
to such a degree as to absorb the sharp vibrations 
of vibrator frame and patterns, while they are so 
firm and well fitted as to hold the patterns accu- 
rately to their position. 

The action of the vibrator is such as to give to 
the entire pattern surface an exceedingly violent 
shiver, making it impossible that any sand should 
adhere to the surface, while the magnitude of the 
actual movement of the pattern is so slight that 
it is found to fill the mould so completely that it is 
impracticable to draw it a second time without 
rapping. Yet, so truly are the patterns held, and 
so little disturbed from their original position, that 
it is perfectly practicable to return patterns to a 
mould having the finest ornamental surface, in the 
ordinary practice of ‘‘ printing back.” 

In cases where deep pockets of hanging sand 
occur, which cannot be held during lifting off and 
rolling over, machines are arranged to roll the 
flask over in their operation and draw the patterns 
up under the influence of the pneumatic vibrator ; 
though owing to the time consumed in the rolling- 
over process (each operation counts in seconds on 
a moulding machine), this style of machine is not 
usually as rapid in its working as the simpler 
type, in which the flasks come off in the same way 
they goon. Figs. 29 and 30 show a set of patterns 
as they are ordinarily fitted to plates for this ma- 
chine. Round holes will be noticed at places in 
the plate surface. These are openings for the in- 
sertion of what are called ‘‘stools.” When it is 
found necessary to support the sand surface at 
any point, round holes are drilled either through 
the plate or pattern surface, and loose cylindrical 
pieces are dropped into the holes, their upper end 
surfaces being flush with the plate or pattern sur- 
face, and their lower ends resting on the plate 
called, from this use, a stool plate. This plate 
appears in Fig. 31 at A, and is hung solidly by the 
brackets shown at B, from the frame which carries 
the flasks, so that it has the same upward motion 
as the flasks, and the upper ends of the stools 
remain in contact with the sand of the mould 
until the same is lifted from the machine. Fig. 31 
is a vertical section through a machine, and shows 
the position and action of these stools; in this 
figure C is the vibrator frame, D the elastic bush- 
ings, E the flask frame, and F the pattern plate. 

As illustrating the importance of being able to 
work without stripping plates on a line of work 
which is much more extended than that possible 
with them, we may say that a machinist with a 
drill press, supplied with split patterns and planed 
pattern plates, has matched and fixed five sets of 
from four to eight pieces in a day. 

This paper concluded the session, and the mem- 
bers separated in the hope of a grand re-union at 
Niagara Falls in June, on which occasion it is to 
be hoped we shall have some of our English friends 
to give an international character to the gathering. 
Our Canadian brothers we are sure to have, and 
why not the contemporary representatives of our 
ancestors ? 








Mipranp Raitway.—This company’s traffic increased 
in the second half of last year to the extent of 153,448/., 
and miscellaneous receipts also expanded to the extent of 
9656/., so that the total incomings from all sources were 
better by 163,1047. On the other hand, the working ex- 
penses expanded to the extent of no less than 224,537. 
‘The company suffered last half-year to some extent, from 
the interruption to business occasioned by the strike in 
the engineering trade. But the great difficulty with 
which it had to deal was a steady increase in the working 
expenses, which was largely attributable to concessions 
made in regard to wages. Bs th» way and works depart- 
ment last half-year, wages were paid tothe increased extent 
of 6524/.; in the locomotive department, to the increased 
extent of 43,084/.; in the carriage and wagon depart- 
ment, to the increased extent of 6207/.; and in the trattic 
department to the increased extent of 93,2751. It will be 
seen that the additional amount paid in wages during 
the half-year was altogether 142,5062. out of 224,637/. 
Although the prosperity of the Midland Railway has 
sustained a certain check, the company is still largely 
increasing its capital account, the additions to capital 
during the second half of 1897 having been 1,036,931/. It 
should be observed that 481,150/. of this amount repre- 
sented the consideration paid for the Kettering, Thrap- 
stone, and Huntingdon line, which became vested by Act 
of Parliament in the Midland Railway Company as from 








passing trains. Unfortunately, owing to an inadvertent 








now reproduced in its proper place as Fig. 72. 








July 1, 























ENGINEERING. 


305 





Fes. 18, 1898.] 





NOTES FROM THE UNITED STATES.. 
PHILADELPHIA, February 2, 1898. 

Tux sudden activity in stocks and bonds in the past 
few days, resulting in a measure from the uncom- 
promising attitude of the administration of the gold 
standard, has aroused interest in that portion of the 
iron industry which has most to hope from a revival of 
expenditures in new enterprises, railroad building, and 
the like. There is, and for years has been, a vast 
amount of gee work. There are many reasons for 
anticipating a liberal outlay of capital in railroad 
building, and in an extension of general manufacturing 
capacity. The iron and steel makers have not been 
exceptional in the movement to expand production 
capacity. So general has this been that for nine 
months past there has been a weakening of prices in 
most manufactured products, while articles of sub- 
sistance have, generally speaking, either hardened in 
selling prices or remain stationary. The present 
strong tone in the bond market comes at a most 
opportune time, and may probably check a de- 
pression in steel products. Billets have remained 
at 17.27 dols. for several weeks. The plants 
in the Pittsburgh district are pretty well fixed, and 
are not soliciting business, but their enormous capa- 
city will make them bidders for business in the early 
spring unless buyers’ necessities should crowd them 
in sooner. Steel rails are selling at 18 dols. Plate 
and structural mills are gaining orders rapidly, but 
prices keep weak. The entire iron trade is strong as 
to volume of business, and weak as to prices. 
Considerable capital is finding employment, especially 
on the Pacific slope, in preparing the accommodations 
for the army of from 100,000 to 200,000 gold-hunters 
that will crusade by every imaginable means of travel 
from the coast to Alaska points and interior, on the 
first sign of spring. 

February 7, 1898. 

The iron trade is in a peculiar condition. Some 
journals call trade dull and prices weak when pig- 
iron consumption is 1,000,000 tons per month, and 
the total output of finished products is greater than 
ever before in the history of the trade. Ore ship- 
ments from sources adjacent to tide-water, but not 
from lake sources, are being seriously considered, 
and some early and interesting developments are ex- 
pected. The Bessemer Ore Association is fortifyin 
its position by an extension of control over al 
ion. ges. apes. supplies. Pig-iron production is 
enormous, and under the circumstances a weakening 
of prices is looked for in manufacturing circles. 
Billets have weakened a trifle, but large sales are 
exceptional. Makers regard’ firmer prices as the 
legitimate outcome of present conditions. Finished 
material of all kinds is active, plates and shapes 
especially. The mills on these products are so 
crowded for 60 days’ deliveries that some engi- 
neering advisers are urging the placing of summer 
delivery orders now. A great deal of work-is in 
sight, which is awaiting certain financial adjust- 
ments. Railroad companies are becoming large buyers. 
Inquiries among leading eastern and western car works 
reveal a very encouraging condition, but builders are 
not contracting for iron wheels and axles quite as fast 
as they book orders, the reason given being that such 
a course would crowd prices upward. The rush of 
orders from ship and boat yards is greater than for 
many years, and the promotion of additional coast- 
wise lines lends probability to the opinion that the 
makers of ship material will have no time for many 
months to go a-fishing. Big merchant-pipe contracts 
are becoming frequent. Old railsare wanted in many 
quarters, There is a feverish feeling throughout, but 
an upward movement in prices is improbable. Coke 
production is increasing. 








Buexos Ayres GREAT SoutHERN Raiway. — The 
Buenos Ayres Great Southern Railway Company, Limi- 
ted, is making good progress with the construction of its 
Neuquen branch. At the last dates the rails had been laid 
for a distance of 178} miles. The branch runs through a 
very scantily inhabited region, and the stations will be 
20 or 25 miles apart. 





Otr Coat Exports.—The exports of coal from the 
United Kingdom in January amounted to 2,900,809 tons, 
as compared with 2,763,954 tons in January, 1897, and 
783,058 tons in January, 1896. Coal was also shipped in 
conaety for the use of steamers engaged in foreign trade 
Pe the extent of 913,735 tons, as compared with 865,216 
Itt, in January, 1897, and 851,067 tons in January, 186. 

t follows that in one way or another coal left the shores 
ny United Kingdom in January to the extent of 
x 23,544 tons, as compared with 3,629,170 tons in 
vanuary, 1897, and 3,641,005 tons in January, 1896. The 
— of coal to France in January amounted to 445,905 
be “\ as compared with 532,144 tons in January, 1897, 
304 -130,014 tons in January, 1896; those to Italy to 
pha ‘6 tons, as compared with 436,398 tons, and 389,210 
boon respectively ; and those to Germany to 270,114 tons, 

compared with 206,114 tons, and 231,787 tons respec- 


bon § It will be seen that while our coal exports were 
ut stationary in January, 1897, they once more ‘re- 
sumed their onward course last month. 





ROYAL METEOROLOGICAL SOCIETY. 


Tue monthly meeting of this Society was held on 
Wednesday evening, the 16th inst., at the Institution of 
Civil Engineers, Westminster, Mr. F. Campbell Bayard, 
President, in the chair. 

Mr. E. Mawley, F.R.H.S., gave a ‘‘ Report on the 
Phenological Observations for 1897,” from which it appeared 
that there had been a marked absence of very exceptional 
weather during the past phenological year, the most note- 
worthy features affecting vegetation being the persistent 
rains in March and the three dry periods of May, July, 
and October. Until about the middle of May wild plants 
appeared in blossom in advance of their usual time, but 
rte ay the rest of the flowering season they were all 
somewhat behind their average dates in coming into bloom. 

The heavy rainfall in the early spring favoured the hay, 
which proved the only really abundant farm crop of the 
year, but greatly impeded the sowing of spring corn. The 
cereals were, however, much benefited later on by the 
warm, dry, and brilliant weather of the summer. Taking 
the country as a whole, oats proved a good crop, barley 
an average one, while the yield of wheat was some- 
what under average. There were also fair crops of roots 
and potatoes. It was owing more to the dry spring and 
summer, and the sunless autumn of the previous year 
than to the moderate frosts and cold winds of the spring 
of 1897, that the fruit crop was such a very light one. 
Apples, pears, and plums, and especially the latter, 
yielded badly, while the small fruits were in most districts 
only average crops. 

Mr. Hopkinson, F.L.S., read a paper on ‘‘ Monthly 
and Annual Rainfall in the British Empire 1877-96. In 
this the author gave particulars of the mean monthly 
and annual rainfall, and the number of rainy days at the 
following twelve stations in the British Empire, viz.: 
London, England ; Port Louis, Mauritius ; Calcutta and 
Bombay, India; Colombo, Ceylon ; Adelaide and Mel- 
bourne, Australia; Wellington, New Zealand ; Toronto 
and Winnipeg, Canada ; Kingston, Jamaica; and Malta. 





CHANNELS THROUGH SANDY ESTUARIES. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 15, Sir John 
Wolfe Barry, K.C.B., F.R.S., the President, in the chair, 
the paper read was on ‘‘ The Stability of Channels through 
Sandy Estuaries,” by Mr. P. M. Crosthwaite, B.A.I., 
M. Inst. C.E. 

On no engineering question had more contradictory 
ooenees been expressed than on the improvement of 
channels through sandy estuaries. The problem was 
rendered extremely difficult if such a channel was 
situated in an estuary through which no large river dis- 
charged. In this case engineers, in designing improve- 
ments, had to rely altogether on what scour could be 
obtained from tidal waters. When designing works for 
this purpose, the questions arose (1) as to the ibility of 
maintaining a dredged channel without training work ; 
and (2) as to the probable effect of training work on 
the navigable channel and on the estuary generally. 
Experience taught that training work constituted a hazar- 
dous experiment which might lead to disastrous results. 
Its sole recommendation was that it fixed the direction of 
the channel, while at the same time it dec the 
— of water admitted and emitted each tide, which 

ecreased necessarily its velocity and scouring capacity. 
This caused increased silting up and inc annual 
maintenance charge. Training walls also led to the rais- 
ing of those parts of the estuary situated behind them, 
which reduced the ‘‘tidal capacity” of the estuary and 
led to the accumulation of silt at the entrance of the 
channel. On the other hand, dredging without training 
did not lead to those injurious results, for owing to the 
diminution of friction caused by enlarging the cross- 
section of the channel by dredging, the velocity in it was 
increased, and with it the scour ; and as the upper por- 
tions of the estuary were partly filled through the main 
channel when it was untrained, the — of water 
passing up and down the channel would be greater than 
when training-walls prevent this filling of the estuary by 
water which flowed up the main channel. One of the 
objections usually urged against dredging a channel with- 
out training it was that the free admission of water to the 
channel frem the sides caused quantities of silt to be 
carried into the navigable channel, which was thereby 
silted up. That this was not so the author attempted to 
prove, on the ground that as the velocity was so small on 
the banks as compared with the centre velocity, any par- 
ticles capable of one moved by the water flowing over 
them could easily be held in suspension by the faster- 
moving water in the main channel until clear of the en- 
trance. Moreover, if this fretting away of the banks was 
prevented by walls, this must necessarily silt up. This 
result invariably accompanied the adoption of training 
works. When training had been resorted to in order 
to fix the direction of a channel, there was no reason why 
the walls should be raised above the level of low water. At 
this level they would not lead to accretions, which 
diminished the tidal capacity of the estuary. When 
founded on sandbanks already above low-water level, they 
might be laid in trenches dredged to receive them, and 
only raised as high as the surface of the sand. 

To illustrate the foregoing considerations, the works 
carried out for the improvement of Dundalk Harbour 
were described. They consisted of training a small river 
through an estuary encumbered by vast sandbanks by 
walls raised to half-tide level. This estuary was pecu- 
liarly snited to illustrate the results of training through 
sandbanks, as the Port Trust had not been in a position to 
carry out dredging on a —_——- large scale to mask the 


the sandbanks generally; in some places as much as 
6 ft. of sand had accumulated ; in one place the training- 
wall had been completely buried ; é to cause great 
accumulations of sand in the navigable channel, the 
lighthouse bank and the east bank, containing 20,146,000 
cubic yards; (3) the bar had moved seawards about a 
quarter of a mile, while the depth on it remained prac- 
tically the same; (4) the accumulations of sand at the 
east bank had encroached on the navigable channel to 
such an extent that it was constricted to a narrow deep 
cut close to the west wall, which it threatened to under- 
mine. Should this occur, the river would form a new 
course for itself through the western sandbanks, and the 
navigation of the channel would be seriously incon- 
venienced ; and (5) the low-water line near the entrance 
of the channel had extended seawards some 2000 ft. or 
3000 ft. As these works had been completed only some 
15 years, these accumulations would seem to have taken 
lace very rapidly. When criticising them it was only 
air to remember that they were designed nearly 40 years 
ago, when training was considered the only method of 
dealing with such channels, and when dredging in such 
ex Situations as on the Bar, or in the outer channel 
of Dundalk, would have been thought an impossibility. 








PrRsONAL.—The committee of the British Corporation 
for the Survey and Registry of Shipping have just ap- 

inted Mr. John Thorpe, of Baltimore, and Mr. Hugh 

. Hearson, of Shanghai, to represent the Society at the 
ports named as non-exclusive surveyors.—Messrs. John- 
son and Phillips, of the Victoria Works, Old Charlton, 
Kent, ask us to state that they have now dépéts at 
ed Pitt-street, Sydney, and Brookman’s-buildings, Ade- 
aide. 





Burrer-Stop Conuision At A WoRKMEN’s STATION.— 
A rough platform, made of old sleepers placed at the end 
of a siding on the Glasgow and South-Western Rail- 
way, forms the “station” of Clippens, used only by 
workmen employed in an adjacent oil works. Karly 
on the morning of November 25 last, the train bring: 
ing the workmen ran into the buffer-stops, doing but little 
damage and slightly injuring three of the passengers. The 
morning was pitch dark, and there was but one lamp on 
the platform, and a light was placed on the buffer-sto 
only at the last moment. The engine was fitted with the 
Westinghouse brake and the train with the vacuum, but 
the two brake handles had been disconnected from one 
another on the engine, so that both brakes could not be 
applied simultaneously in accordance with the Act of 1889. 
——— the driver miscalculated his position owing 
to the darkness, and then was unable to pull up in time, 
and, therefore, Colonel Yorke in his report considers that 
the driver was hardly to blame for the mishap. Since 
the accident the company have supplied three lamps for 
lighting the platform. The inspecting officer does not 
think that the lamp boy should be seriously found fault 
with, as he had no instructions to place a lamp onthe buffer- 
stops and did so generally owing to a verbal complaint 
to him on the part of the drivers; therefore his being late 
with the lamp on the morning in question cannot be held 
to be blameworthy. Colonel Yorke finds the cause of the 
collision to be in the very inadequate precautions taken 
by the company for the safe working of this train. In 
the first place he points out that this ‘station ” was opened 
without any notification to the Board of Trade, for work- 
men are legally as much ‘‘ passengers” as any of the ordi- 
nary public. e also objects to the practice, entailed by 
the position of the siding, of backing the incoming trains 
from the up road on to the down road, then runnin 
a little way in the wrong direction on the down ro 
before entering the siding. The siding points, which 
are naturally trailing for the ordinary traffic, become 
facing for this train, and have been provided with 
a facing - point lock and locking-bar; but Colonel 
Yorke contends that they would not have m sanc- 
tioned by the Board of Trade, as they are 282 yards 
away from the cabin working them. Surely in a case like 
this the 180 yards’ limit should scarcely be rigidly en- 
forced. In the evidence there appears no question of the 
proper working of the points at that distance ; and at no 
time would they ever be used in the facing direction by 
trains travelling at any high speed, as the siding is not 
very long; and this shunting operation is duly controlled 
by special signals, which are probably duly interlocked 
with the point-lock. On a main line where expresses run, 
and with the rigid point connections de rigeur in this 
country, 180 yards, no doubt, is a safe limit for working 
facing-points, though the foreigner is able to work them 
at much greater distances, and with equal safety, by 
means of two wires, and is allowed to do so; but to 
apply this limit to the present case seems quite uncalled 
for, and only conducive to preventing companies from 
according facilities to would-be customers. By all means 
let there be a standard of excellence, and a high one too, 
for all main — lines, but a certain amount of 
latitude in cases such as the present one. If the com- 
panies felt that there were two standards, and that it 
was not necessary for a workmen’s station, such as this, 
to be equipped after the same model as, say, Liver- 
pool-street Station, there would soon be a greater willing- 
ness on their part to endeavour to accommodate all classes 
of traffic, and always to comply with the reasonable de- 
mands of the Board of Trade, instead of either supplying 
the minimum of safeguards, or, as the reports of acci- 
dents occasionally show, omitting to carry out its require 
ments. To obviate the crossing from one road t> the other, 
&c., Colonel Yorke suggests that an up platform be built 
alongside the up road, the existing platform being used for 
departing only ; and when this and other suggested im- 
provements have been carried out, he would have the place 





effect of the training works on the channel and estuary. 





The result of the work had been (1) to raise the level of 





submitted for inspection in the ordinary course. 
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(JurrE recently Spain has added to her fleet of war 
vessels a cruiser that would, without doubt, play a 
very important part should any question arise with the 
United States that caused an open rupture; and, 
indeed, it was the delicate relations with that Power, 
consequent upon Cuban difficulties, that caused the 
purchase of the vessel in the first instance. 

It will be remembered that one of the six vessels in 
the last Italian naval programme (which dates so far 
back as 1891) was named the Guiseppe Garibaldi. She 
was to be built and engined complete by Messrs. 
Ansaldo and Co., of Sestri Ponente and Sampier- 
darena, near Genoa, and she was to be delivered within 
six years. But the capacity of the Ansaldos’ works is 
such that the construction of the engines was com- 
pleted, and the ship ready for launching within 22 
months. 

It was just at this time that the Argentine Republic, 
having one of those perennial differences of opinion 
with its sister republic of Chili, was looking about for 
warships to add to its fleet as an answer to the 
threatening armament that Chili was gradually accu- 
mulating, and overtures were made to the Italian 
Government for the purchase of the Guiseppe Gari- 
baldi. It was then arranged that Messrs. Ansaldo 
should have power to dispose of the vessel to Argentina 
on the condition that the second one should be de- 
livered to the Italian Government within the time 
originally stipulated for the first one ; and with the 
further proviso that in consideration of the granting 
of such a favour Messrs. Ansaldo were to fit the new 
vessel with water-tube boilers, in place of the cylin- 
drical ones provided for the original vessel, and that all 
material for the new shi,» should be obtained in the 
kingdom of Italy as far as possible. 

The name Garibaldi was retained for the Argentine 








vessel in recognition of all that that hero did for 
Argentina, and the vessel was speedily completed 
and handed over to the Argentine authorities. The | 
fitting the machinery on board was a remarkably | 
smart piece of work for any country, the engines | 
and boilers being ready for their steam trials ten | 
weeks after the vessel was launched. The keel of the 
second ship was laid on September 25, 1895, and her con- 
struction so pushed forward that there was every pro- 
bability that it also would be ready for sea long before 
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lon, her fleet some modern and really serviceable vessels, | proached with a request for the cession of t 
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Orlando Ansaldo | Ansaldo 
| 
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Nov. 23, 1893 Sept. 25, 1895 } Oct. 5, 1896 
May 25, 1897 Sept. 16, 1896 } Sept. 20, 1897 
Sept. 7, 1897 March 15, 1897 | Completing 


Completing April 27, 1897 





Ministry of Marine that on no account would any 
extension of time for final delivery be granted, and 
any fines for delay would be most strictly enforced. 
The launch of this second vessel took place on Sep- 
tember 16, 1896, and was made the occasion of a most 
remarkable outburst of enthusiasm and scene of frater- 
— between the Spanish and Italian peoples. A 
ron ge a was chartered and sent to Barcelona for 
a 7 ntatives of all the principal Spanish newspapers, 
tivities se Journalists had public receptions and fes- 
2 sel | in their honour wherever they went. The 
essel left the ways in the presence of cheering thou- 








sands, and was named Cristobal Colon by Madame 
Benomar, the wife of the Spanish Ambassador to the 
Court of Italy. 

The leading dimensions of the vessel are as fol- 
low: Length, 328 ft.; beam, 59 ft. 9 in.; and 
draught, 23 ft. 3-in., at which the displacement is 
6840 tons. 

The armament consists of two 25-centimetre guns 


| placed at either end of the vessel en barbette, ten 15- 


centimetre, six 12-centimetre, ten 57-millimetre, and 
ten 37-millimetre guns, all, with the exception of the 
two large guns, being quick-firing. There are also two 





machine guns and two light guns with their carriages 
for use on shore. 

The propelling machinery (see our two-page plate) 
consists of two sets of triple - expansion inverted 
engines having cylinders 42 in., 63 in., and 93 in. in 
diameter respectively, with a stroke of 3 ft. 10 in. 
Kach cylinder is supported by four cast-steel columns 
with cast-iron crosshead guides bolted on their faces 
and standing on cast-steel main bearing frames. 
The high-pressure cylinders are fitted with piston 
valves, while the intermediate and low - pressure 
cylinders have double-ported slide valves, all being 
worked by double eccentrics and Stephenson’s link 
motion. The piston-rods, connecting-rods, and shafts 
are of steel, these latter being hollow through- 
out, and the crankshaft being made in three parts 
interchangeable. The condensers, two in number, 
are of delta metal, and are fitted with horizontal tubes 
through which the water passes, and have a cooling 
surface of 14,600 square feet. There are two single- 
acting air-pumps made of gun-metal 33 in. in diameter 
and 2] in. stroke, worked by beams from thelow-pressure 
cylinder crossheads. There are two large centrifugal 
pumps, each worked by acompound engine, and each 
is fitted with a small auxiliary single-acting air pump 
for the purpose of maintaining a vacuum, and keeping 
the main condensers free of water when the main 
engines are stopped. An auxiliary condenser is fitted 
in each engine-room, having its special circulating and 
air pump. 

Messrs. Maudslay’s latest arrangement with secon- 
dary tanks for maintaining a constant head of water 
against the suction valves of the feed pumps was 
adopted, and was found to give admirable results on 
the trials. The main air pump, the auxiliary pump 
on the main centrifugal engines, and the air pump of 
the auxiliary condenser, all deliver into a tank A 
(Figs. 5 and 6 on page 206); from this the water is 
lifted by a special pump with two cylinders B into 
a second tank C called the feed tank, placed as high 
up as possible under the steel deck. In this case part 
of the wing compartments at the after end of the 
engine-rooms has been adapted for the purpose. The 
working of the pump is regulated by a float in the hot- 
well tank, so that it is as regular as possible. From 
the feed tank are led the various suctions to the feed 
engines, which are of the duplex type, two being 
placed in each boiler compartment. In practice this 
arrangement has been found to have several advantages, 
amongst them being the very regular working of the 
hotwell pumps, as they have only to lift the water a 
short distance and not against pressure; and also that 
as the feed tank is placed at a good height so that 
there is always a head of water against the suction 
valves, no air gets into the valve or pump chambers of 
the feed pumps, and they deliver almost the theoretical 
quantity of water due to each stroke. Even at full 
power the speed of the feed pumps never attained 25 
strokes per minute, whilst on the Garibaldi No. 1, 
identically the same pump to do the same work, re- 
quired over double the number of strokes when running 
at full power. 

The steam producing apparatus consists of 12 water- 
tube boilers of the Niclausse type, which were made in 
Paris. The boilers are placed back to back against 
the central bulkhead, three in each compartment, and 
a funnel is provided for each group of six boilers. 

The vessel was ready for trial in March, 1897, the 
official natural draught trial taking place on April 29, 
1897, when the results exceeded every expectation. 
The boilers gave such an ample supply of steam that 
the full contract speed of the vessel was obtained with- 
out even putting the fans in motion, the mean results 
of the three-hour trial being as follow : 

Star- 


» 
board. Port. 
Pressure of steam at engines Ib. 145 145 
Vacuum rf ae ote 28.07 28.4 
Revolutions “5 Pr <i 98.4 98.4 
Mean pressure, high - pressure 
cylinder ... avs sate I 58.12 55.96 
Mean pressure, intermediate- 
pressure cylinder er 24.41 24.99 
Mean pressure, low-pressure cy- 
ES dis nts | ce 2 1 ee 
Indicated horse-power  ... 5363 5308 
ee 
Collective indicated horse-power 10,671 
Contract indicated horse-power 8600 


As is usual on trials with ships fitted with water-tube 
boilers, the firing was done regularly, each farnace 
being charged with a certain amount of fuel at stated 
intervals, a clock being fitted in each stokehold to 
facilitate this. 

The mean speed on this trial, on a long base, was 
19.35 knots, and as this was in excess of the contract 
speed, the Commission appointed by the Spanish 
Government to receive the vessel, decided that no 
further full-speed trial was necessary. 

Besides the substitution of water-tube boilers and 
the application of hotwell pumps with their tanks 
and service of pipes, the second vessel possesses many 
other improvements, which were found desirable or 





necessary from experience with the first Garibaldi. 


{ 
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Principal amongst these is the modification in the 
disposition of the 6-in. quick-firing guns at the for- 
ward end and at the after end of the main battery so 
as to give an increased range for these guns. This is 
shown in Fig. 7, from which it will be seen that not 
only is there an increased total range of 10 deg., but 
also these guns can be fired in a fore-and-aft direction 
on a line almost parallel with the keel. 

The steam hoists for ammunition have been super- 
seded by others of greater capacity, having electricity 
as their motive power, hand gear also being fitted. 
The electric gear for training and loading the 10-in. 
guns has been much improved, and also the electric 
firing gear for the smaller guns. 

As the result of all this extension of the uses of 


electricity on board, the quantity of electric energy | 8 


senerated has been augmented by 50 per cent., and 
our large dynamos (Figs. 8 and 9) are now fitted for- 
ward and two aft. The electric search lights have 
been fitted with electric gear for manceuvring them 
from a distant point of A salto This will be a 
great advantage in the case of night attacks by tor- 
pedo-boats, and indeed on all occasions when it is 
necessary to use them. 

Of course the forward underwater-launching tube 
for torpedoes has been abandoned, after the result of 
the experiments made in England, and amongst other 
improvements may be noted that the protection of the 
6-in. quick-firing guns has been increased, and three 
more boats are carried. As the consequence of the 
altered position of the boilers, the stability of the 
vessel is improved and a steadier gun platform thereby 
obtained, 

Incidentally, the building of the Garibaldis and 
their sister vessels gives a good example of the rate 
of construction in the yards of Messrs. Ansaldo 
compared with the Government dockyards and with 
other private shipyards, and the Table on the previous 
page will show how very far advanced they are in 
comparison to all other establishments in Italy. 

It must, however, be remembered that being at one 
and the same time constructors of the vessel and 
builders of the machinery, in itself constitutes a very 
considerable advantage, tending largely to quick de- 
spatch of work. 

The third Garibaldi was launched on September 27, 
and named Guiseppe Garibaldi by Madame Maria 
Bombrini, the wife of Commendatore Carlo Marcello 
Bombrini, the head of the firm of Ansaldo, and there 
is every reason to believe that her completion will be 
as rapid as that of her sister vessels, and her trials 
as successful. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was firmer on Thursday forenoon. About 15,000 tons were 
dealt in, and there was an advance in prices all round to 
the extent of 1d. to 14d. td ton. In the afternoon the 
market closed firm, and about other 15,000 tons changed 
hands. The settlement prices were as follow: Scotch 
iron, 45s. 74d. per ton; Cleveland, 40s. 74d. ; Cumberland 
and Middlesbrough hematite iron, 48s, 9d. and 49s. 74d. 
per ton respectively. On Friday forenoon the pig-iron 
market was rather quiet, but the tone was very firm, 
sellers being rather shy in face of the excellent trade pro- 
spects. About 10,000 tons of iron were disposed of, and there 
was again an advance in price all round. In the afternoon 
about 15,000 tons were dealt in, including options, and 
the tone was flat, prices dropping 14d. to 2d. per ton. 
At the close the settlement prices were 45s. 74d., 40s. 6d., 
48s. 74d., and 49s. 74d. per ton. At the forenoon session 
of Monday’s market some 10,000 tons changed hands. 
The tone, however, was flat, and prices were scarcely 
changed from those ruling on Friday. Other 10,000 tons 
were got rid of in the afternoon, and prices still remained 
unaltered. The settlement prices at the close of the 
market were 45s. 74d., 40s. 6d., 48s. 74d., and 49s. 74d. 
per ton. Some 10,000 tons of warrant iron were dealt in 
on Tuesday forenoon. The tone was again dull. In the 
afternoon only about 5000 tons changed hands, and the 
close was steady, the settlement prices being 45s. 74d., 
40s, 6d., 48s. 9d., and 49s. 104d. per torr. Some 10,000 tons 
of iron changed hands in the forenoon to-day. There was 
some “rar psoas selling, but Scotch held its own, and 
Cleveland rose 1d. per ton. In the afternoon 15,000 tons 
were dealt in, and prices closed steady without further 
change at 45s. 74d., 40s. 74d., 48s. 9d., and 50s, 6d. per 
ton. The following are the quotations for No. 1 special 
brands of makers’ iron: C.yde, 50s. 6d.per ton; Calder, 
50s.; Gartsherrie and Summerlee, 51s. 6d.; Coltness, 
52s. 6d.—the foregoing all ship at Glasgow ; Glen- 
garnock eT at Ardrossan), 50s.; Shotts (shipped 
at Leith), 52s.; Carron (shipped at Grangemouth), 
52s. 6d. per ton. The shipments of pig iron from 
Scotch ports last week amounted to 3507 tons, as com- 
pared with 3855 tons. They included 100 tons for India, 
195 tons for Australia, 250 tons for Holland, 350 
tons for China and Japan, smaller quantities for other 


countries, and 2437 tons coastwise. There is already a | hi 


serious decline in the ——_ for the year. Up till 
last Saturday they stood for the present year at 26,035 
tons, against 35,286 tons for the corresponding period 
of last year. The number of furnaces in blast is now 
raised to 83, as compared with 82 at the same time 
last year. Six are making basic iron, 39 are making 
ordinary iron, and 38 are working on hematite iron 





ore. During the past week two furnaces at Coltness 
Iron Works making ordinary iron, and one work- 
ing on hematite were re-lit, and an additional hematite 
furnace was put in blast at Dalmellington, in Ayrshire. 
The volume of business doing in the home trade is very 
heavy and promises to continue for some time to come. 
Owing to the dullness of the market, very few new con- 
tracts have been placed. Makers, however, are very 
firm in their prices. There is not yet much evidence of 
the usual spring demand for the Continent, buyers being 
inclined to hold back. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 334,770 tons, against 335,310 tons yesterda 
week, thus showing a reduction amounting for the wee 
to 540 tons. 


Finished Iron and Steel.—Generally there is a fairly 
‘ood business doing in the various branches of the finished 
iron trade. The steelmakers are getting busier, and it is 
understood that there is a very considerable amount of 
fresh work to be given out before long. 


Hasgow Copper Market.—Last Thursday forenoon some 
50 tons of copper were bought, and prices advanced 
2s. 6d. per ton. The quotations advanced in the after- 
noon other 2s. 6d. per ton, but no business was done. 
There was nothing done in copper on Friday forenoon, 
but the market was very firm, the quotations being ad- 
vanced 2s, 6d. per ton. In the afternoon one lot (25 tons) 
was bought, but prices were without further change. No 
business was done in copper on Monday forenoon, but the 
price rose 2s. 6d. per ton. In the afternoon 25 tons were 
dealt in, and the price gave way 1s. 3d. per ton. Yester- 
day there was no business done either forenoon or after- 
noon. In the forenoon, however, the price rose 2s. 6d. 
per ton, in sympathy with a further advance reported 
from New York, amounting tol cent. per pound. No 
business was done in the forenoon, but the price remained 
firm at 49/. 11s. 3d. per ton cash. Nor was there any 
dealing in the afternoon, but prices gave way 3s. 9d. per 
ton. 

New Locomotives for the East Coast Route.—The first 
of six new powerful engines for service on the through 
East Coast route between Berwick and Aberdeen has 
just been turned out of Cowlairs shops of the North 
British Railway Company. The engines are of the same 
type as those at present in use, but much larger and 
heavier, the boiler being longer, and the tender being 
capable of carrying one-fourth more coal and water. 
They are, as regards weight, similar to the Dunalastair 
type on the Caledonian Railway, and will run from 
Berwick to Aberdeen without stopping to take coal or 
water. The engines will be fitted with an entirely new 
type of injector for feeding the boiler with water, and 
with heating apparatus for heating the carriages with 
steam. 

New Shipbuilding Orders.—Messrs. D. J. Dunlop and 
Co., Port Glasgow, have contracted to build a steel screw 
steamer of about 2000 tons register, for the Douglas 
Steamship Company, of Hong Kong. The dimensions 
will be: Length, 280 ft. ; width, 38 ft. ; depth, 25 ft. This 
steamer will fitted throughout in a superior manner 
for passenger service on the coast of China. Triple- 
expansion engines will be supplied by the builders. 
—Messrs. Chambers Brothers, Greenock, have contracted 
to build six of their patent collapsible boats for the 
Arizona, which is now fitting at the Fairfield Works, and 
six for the Japanese Steamship Company.—An order has 
been placed with Messrs. Hall, Russell, and Co., Aber- 
deen, by the Strath Line, Aberdeen, for two steel steam 
trawlers. The vessels will each be of 160 tons, and will 
be fitted with engines of 320 indicated horse-power. 


Tenders for Admiralty Work.—Four Clyde firms have 
received invitations to tender for the construction of four 
first-class twin-screw armoured cruisers with engines of 
21,000 horse-power each. These vessels will be nearly as 
large as the Powerful and Terrible, and will be known 
as the ‘‘Cressy” class. The Clyde firms selected to 
tender are the Fairfield Company, the London and 
Glasgow Company, the Clydebank Company, and Messrs. 
Scott and Co., Greenock. 


Contract for a New Railway.—Mr. George Pirie, Aber- 
deen, has secured the contract from the Caledonian Rail- 
way Company to construct the new line from Blackwood 
to Losmahagow, and thence to Albion Heights, Lanark- 
shire. The amount of Mr. Pirie’s tender was between 
70,0002. and 80,0007. Mr. Pirie was the contractor for the 
new Caledonian line between Brechin and Edzell. 

Edinburgh and District Water Works: New Contract.— 
For the construction of No. 8 contract of the Tulla water 
supply scheme, six tenders were received. The work is 
an aqueduct between the Tweed and Broughton syphons 
in connection with No. 8 The lowest three tenders 
having been examined and checked, it was found that 
Mr. John Best, Edinburgh, whose tender amounted to 

7,7282. 13s. 9d. was the contractor recommended, and he 
has accordingly secured the job. 

Glasgow Technical College Scientific Society.n—At a 
meeting of this society on Saturday evening—Mr. A. G. 


1| Strathern in the chair—a paper was read by Mr. Edwin 


H. Judd on “* High-Speed Engines for Electric Lighting.” 
Mr. Judd began y giving a few figures relating to the 
extending use of these engines. Taking London, with 19 
electricity supply stations, of 16 of which the lecturer 
ad information, containing 176 engines, there were 116 
Willans, 10 Bellis, and 15 other types, giving a total of 
32,182 horse-power ; or 70 per cent. of the total horse- 
power in these stations was supplied by high-speed 
engines. In the provinces, of 604 engines in electric 
light stations 357 were high s ing, the 
lecturer detailed the chief points of these engines, point- 
ing out that well designed and cared for they had no 





superior, citing a large number of instances in which 
high-speed engines had run for four years and over with- 
out any repairs. After a most interesting discussion, to 
which the lecturer replied, Mr. Judd was accorded a 
very hearty vote of thanks for his valuable paper. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held last Wednesday evening in Glasgow, Mr. 
George A. Mitchell, president, in the chair. The office- 
bearers for the following year were nominated: Mr, 
James F. Forgie, president; Mr. James Hastie, Mr, 
James Hamilton, Mr. James Wallace, and Mr. James A. 
Hood, vice-presidents; and a large number of members 
as councillors. Considerable discussion took place on Mr. 
William F. Lang’s paper on ‘“‘ Brown’s Hydraulic System 
for Underground Pumping and Haulage.” A lively dis. 
cussion also took place on Mr. W. J. Orsman’s paper on 
‘*Some Defects in Gunpowder as a Blasting Agent.” 


The Hydraulic Machinery at Leith Docks. — An 
ordinary meeting of the Royal Scottish Society of Arts 
was held last Monday night in the Society’s hall, George. 
street, Edinburgh, Mr. A. Beatson Bell, the president, in 
the chair. Mr. Peter Whyte, C.E., made a communica. 
tion on the various hydraulic machinery at Leith Docks, 
of which he is the superintendent. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Electric Light.—A hitch has occurred in the nego. 
tiations which have been carried on by the Sheffield 
Corporation for the purchase of the undertaking of the 
Electric Lighting Company. In the discussion in the 
City Council some members denounced the terms of pur- 
chase as ‘‘ monstrous,” and plainly intimated that the 
company were seeking to take an unfair advantage 
of the Corporation in their desire to purchase. There- 
upon, the solicitors to the company wrote suspend- 
ing negotiations, on account of the reflections made 
on the good faith of the directors. The Parliamen- 
tary Committee of the City Council met on Tues- 
day night and passed a resolution regretting that the 
negotiations had been suspended ‘‘in consequence of the 
statements and insinuations made in the council, and 
full acquitting the directors of any improper secrecy or 
conduct in connection with the negotiations, and trusting 
that the terms as ag to by the council will be ac- 
cepted by the directors and shareholders.” There seems 
to be some doubt whether the shareholders will endorse 
the proposed terms of purchase. The Town Council of 
Barnsley are taking the preliminary steps for the start- 
ing of an electric light undertaking in that town. 


Tron and Steel.—In the iron market business has slowed 
down somewhat during the last few days. For some time 
the Germans have been very free buyers, and have been 
drawing large supplies from Glasgow, Middlesbrough, 
and Frodingham, and this has kept the market pr 
They are no longer purchasing at the same rate, and 
business has began to drag. A good volume of trade is re- 
ported in all the heavy be pe ar The Siemens furnaces 
are fully employed producing steel for the manufacture 
of armour-plates and other heavy work ; and the Bessemer 
plant is also well employed. There is a big demand for 
springs, tyres, axles, and other railway material. The 
home companies are busy replenishing and increasing 
their rolling stock, and large orders continue to be placed. 
The engineering shops and foundries are well off for work, 
and so great is the demand for vices, anvils, and other 
similar tools, that some firms find it impossible to meet 
it. Manufacturers of files are doing fairly well, both on 
home and foreign account. In some of the ordinary 
staple trades of the city business is by no means as active 
as it was last month. This is especially the case in the 
cutlery trade, in which the complaint of slackness is 
general. Thereis very little being done with the London 
and leading provincial markets, and whether rightly or 
wrongly, the depression is attributed to the engineers’ 
strike. Those who are dependent on their dividends 
hesitate to spend money because they do not know how 
they may be affected ; and the working classes have not 
had it tospend. Most of the foreign markets are quiet 
and little improvement is expected now this quarter. 


Coal and Coke Trades.—In some branches of the coa 
trade there has been a falling off in business. The mild 
weather has seriously checked the demand for house 
coal, and some coalowners are experiencing difficulty in 
disposing of their output. There is also less doing in gas- 
coal, and some companies are not requiring even their 
contract supplies, the consumption of gas being much 
below the average at this period of the year. There isa 
fair call for all kinds of steam coal for shipment, and 
railway and manufacturing purposes. An improving 
demand has set in for coke for blast-furnace purposes, 
and steel coke continues to sell well at full prices. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiesBRoucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on Change here was "= small, few — from other 
centres being present. The smail-pox epidemic was said 
to be responsible for the meagre attendance. there 
were rumours that the port of Middlesbrough was likely 
to be declared infected, and it was openly stated that the 
Spanish consul was endorsing bills of lading to the 
effect that Middlesbrough was in an infected condition. 
This naturally interfered with business, but the general 
tone of the market was undoubtedly cheerful, and nearly 
everybody interested in the staple industry spoke ee 
fully of the future. For prompt f.o.b. delivery of No. « 
g.m.b. Cleveland pig iron 40s. 9d. was the general quota- 
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tion, and sellers were in no great hurry to do business at 
that price. In some cases 40s. 104d. was realised, and for 
delivery to the end of June buyers were ready to pay 
41s. 6d., at which figure a few orders were placed. The 
other qualities were steady. For No. 1 Cleveland pig 
42s, 9d. to 43s. was quoted; No. 4 foundry, 40s. 3d.; 
grey forge, 39s. 3d. to 39s. 6d.; and mottled and white 
about 39s. Middlesbrough warrants closed 40s. 6d. cash 
buyers. East coast hematite pig was reported in good 
demand, and 50s. was somewhat readily paid for early de- 
livery of Nos. 1, 2, and 3, whilst in odd cases up to 50s. 6d. 
was said to have been realised. Middlesbrough hematite 
warrants closed 49s. 9d. cash buyers. Spanish ore was 
rather dearer, owing to stiffer freights. Rubio was 14s. 6d. 
ex-ship Tees. ——— market was very strong. War- 
rants moved about a bit, but prices for makers’ iron were 
practically the same as yesterday. Middlesbrough war- 
rants closed 40s. 7d. cash buyers, and Middlesbrough 
hematite warrants advanced to 50s. 44d., which was the 
closing cash price of buyers. 

Manufactured Iron and Steel.—Prices for manufactured 
iron and steel show very little alteration, and producers 
of most descriptions have fairly well-filled order books. 
The remains of the engineers’ strike, however, still make 
themselves felt, and deliveries are very poor, shipments 
this month being considerably less than half those for 
the corresponding period in February last year. The 
outlook for the future, however, is bright, and so soon as 
the engineers begin to overtake the work in hand, 
orders for ships are expected to be given out, and con- 
siderable quantities of shipbuilding material are likely 
to be required. Common iron bars are 5/. 5s. ; best bars, 
5l. 15s.; iron ship-plates, 57. 5s.; steel ship-plates, 
5l. 8s. 9d. ; iron ship-angles, 5/. to 5. 2s. 6d. ; steel ship- 
angles, 5/. 5s. ; and heavy sections of steel rails, 4/. 10s. 
—all less the customary 24 per cent. discount for cash, 
except rails, which are net at works. 


The Fuel Trade.—Gas coal is easier in price and bunker 
coal is rather quiet. Manufacturing coal is in rather 
fuller demand. Coke keeps firm, there being a large 
demand for local use, and shipments being fairly heavy. 
Good blast-furnace qualities are fully 13s. 6d. delivered at 
Tees-side works. 








NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during the first 
month of this year were as follow: Cardiff—foreign, 
1,085,005 tons; coastwise, 206,728 tons. Newport— 
foreign, 283,219 tons; coastwise, 79,218 tons. wan- 
sea — foreign, 118,356 tons; coastwise, 57,580 tons. 
Llanelly — foreign, 15,084 tons; coastwise, 9150 tons. 
It follows that the aggregate shipments of coal from 
the four ports in January were: Foreign, 1,501,664 
tons ; coastwise, 352,676 tons. The shipments of iron 
and steel from the four principal Welsh ports in Janu- 
ary were: Cardiff, 5724 tons; Newport, 3513 tons; 
Swansea, 160 tons; Llanelly, nil; total, 9397 tons. 
The shipments of coke were: Cardiff, 7630 tons; New- 
port, 1266 tons; Swansea, 165 tons; Llanelly, nil; 
total, 9061 tons. The shipments of patent fuel were: 
Cardiff, 35,804 tons; Newport, 2589 tons; Swansea, 
34,423 tons; Llanelly, nz; total, 72,816 tons. 


Rhondda and Swansea Bay Railway.—The half-yearly 
report of the Rhondda and Swansea Bay Railway Com- 
oy states that the junction at Aberavon authorised by 
the Port Talbot Railway and Docks Act, 1894, has been 
—e and opened for traffic. The construction of an 
avoiding line into Swansea is being proceeded with, and 
good progress has veen made with the works. The con- 
tract has been let for a connecting line between the 
Rhondda and Swansea Bay system near Pontrhydyfen 
and the South Wales Mineral Railway in the Avon 
Valley, and the work was commenced last month. Durin 
the past half-year 17,3247. was expended on capita’ 
account, the greater portion of whieh’ was for land and 
compensation, an extension to Swansea, and a juncton at 
Pontrhydyfen. Over 20002. was also expended on new 
wagons. A further expenditure of 34,131/. is contem- 
plated during the current half-year. The maintenance of 
way and works cost 3522/., against 23707. in the corre- 
— period; and locomotive power 5734/. against 


Engine-Room Artificers.—A recent decision of the 
Lords of the Admiralty to strengthen the engineers’ 
branch of the Navy by an entry of 210 engine-room 
artificers, was made with the view of relieving the work 
now done by engineer officers. Hitherto, it has been 
customary for an engineer officer to be appointed to each 
vessel building by private contract, for the purpose of 
taking a record of the weights of the various parts of her 
machinery, as they are placed on board, so as to insure 
the contract specifications being complied with. It has 
been decided in future to entrust this work to engine-room 
artificers, who will be appointed to new vessels when 
ready to receive their engines, and the Admiralty over- 
Seeing engineer of each district will be seapounibie for 
seeing that the machinery weights are correctly taken. 


I Coal at Merthyr.—From a return just prepared by Mr. 
4. Gilbert Evans, assistant overseer, it appears that 
1,646,333 tons of large and 302,436 tons of small coal were 
raised in the parish of Merthyr during 1897. The quan- 
tity worked in other parishes, and brought to bank in the 
pariah of Merthyr for the same period, was 40,394 tons of 
rge and 9001 tons of small. As compared with the 
Previous year, these figures show a net decrease in the 
roy of large coal of 57,086 tons, and a net increase of 
»255 tons in the production of small coal. 


served on the way will be Bryn, Maesteg, Lletty Brongu, 
Pontyrhyll, and Pontycymmer, the two latter stations 
being on the Great Western Railway, over which the Port 
Talbot Railway Co. has running powers. The new route 
will considerably lesson the distance for passenger travel- 
ling between Swansea, Neath, and the West and Maesteg, 
Pontyrhyll, and Pontycymmer, while the station pro- 
vided at Bryn and Lletty Brongu will open out entirely 
new districts. 

Cardiff.—The steam coal trade has ruled firm; last 
week’s shipments amounted to 330,000 tons. The best 
steam coal has been extremely scarce ; secondary quali- 
ties have also commanded a ready sale. The best descrip- 
tions have made 11s. 6d. to 11s. 9d. per ton, while secon- 


dary qualities have been quoted at 10s. 6d. to 11s. per 
ton. There has been no very great activity in household 
coal, in consequence of the advance of the season ; No. 3 

has made 10s. 9d. per ton. Patent fuel 


Rhondda large 
has shown = nesdeninn tendency. The demand for coke 
has been in excess of the production: foundry qualities 
have made 17s, 3d. to 17s. 6d. per ton, and furnace ditto 
15s. to 17s. per ton. Iron ore has continued in steady 
demand. The tone of the manufactured iron and steel 
trades is encouraging; the demand for rails has been 
well maintained, and there has been a good inquiry for 
tinplate bars. 








MISCELLANEA. 
THE Cawood, Wistow, and Selby Light Railway was 
opened on Wednesday, the 9th inst., for passenger traffic. 
he Lord Mayor of York (Mr. Alderman Gray), who is 
hein shaaprectns § for the manors of Cawood and Wistow, 
performed the opening ceremony. 


We have received from Mr. E. Stanford, of 26 and 27, 
Cockspur-street, S.W., a copy of a finely executed map 
showing the Metropolitan railways, tramways, and mis- 
cellaneous improvements for which Bills have been de- 
posited in Parliament for the coming session. 


The directors of the Brush Electrical Engineering Com” 
pany, Limited, have declared an interim dividend at the 
rate of 6 per cent. per annum on the preference shares for 
the half-year ended December 31, 1897, payable on 
March 15, 1898. The transfer books will be closed from 
March 2 to March 16, 1898, inclusive. 


The eighth annual dinner of the Birmingham Associa- 
tion of Mechanical Engineers was held at the Grand 
Hotel, Birmingham, on Saturday evening last. The 
chair was taken by Job Cox, President of the Association, 
whilst the Right Hon. Jesse Collings, M.P., was in- 
cluded amongst the guests. 


In reply to a question in the House of Commons on 
Monday last, Mr. Curzon stated the Government proposed 
to make a grant of 75,000/. for expenses connected with 
the British Section of the Paris Exhibition. The German 
Government, he added, were spending 250,000. over 
their section, and the United States about 70,000/. 


A lecture on ‘*‘The Nile and its Tributaries” will be 

iven at the Imperial Institute by Colonel C. M. Watson, 
RE, C.M.G., Deputy Inspector-General of Fortifica- 
tions, next ——e evening, rena 21, at 8.30 p.m., 
at which Colonel Sir George Leach, R.E., K.C.B., will 
preside. This lecture is open free to the public without 
tickets, seats being reserved for Fellows of the Imperial 
Institute and persons introduced by them. 


The annual Dinner of the Derby Society of Engineers 
was held on February 11 at the Midland Hotel, Derby, 
Sir Alfred Haslam, President of the Society, occupying 
the chair. In responding to the toast of his health, Sir 
Alfred stated that some time back he was offered a brass 
valve of American make at a cost of 25 per cent. cheaper 
than similar English valves. To find out the reason of 
this, he made inquiries, and discovered that the valve in 
question was the —— of a large company who 
made nothing else but three standard patterns of these 
valves, their works being specially equipped to this end. 


On Friday, the 11th inst., a lecture was delivered at 
the Royal Institution by Dr. J. H. Gladstone, on the 
‘* Metals used by the Great Nations of Antiquity,” in 
which he traced the growth of the metal-working arts 
from the earliest periods of history. In connection with 
the occasion, a conversazione took place at the Royal 
Institution the same evening, which was well attended. 
At this a number of interesting samples of alloys and 
rare metals was on view, including aluminium from the 
British Aluminium Company, the well-known Atlas 
anti-friction metal, delta metal, and rare metals from 
the firm of Messrs. Johnson, Matthey, and Co., includ- 
ing a specimen of uranium valued at 7000/. 


The free importion of English goods into Siberia is now 
being considered by a special Commission under the direc- 
tion of M. Kovaloffsky, the President of the Trading and 
Manufacturing Department of the Russian Ministry of 
Finance. The mayors of many Siberian towns, which 
are interested in the free import of foreign goods, and 
the representatives of the Moscow Exchange Committee, 
have teen present ye, * the debates. It is scarcel 

necessary to say that the Moscow merchants are ex - 
ingly jealous of foreign competition in their home markets, 
and are putting forth all their endeavours in order to in- 
duce the Russian Government to put a heavy duty on all 
English and foreign goods imported into Siberia by way 


to run on week days in each direction between Port 
Talbot (Central) and Pontycymmer, and the stations 


the Bridgewater cute, the total credit for the half- 
year was 41,6087. Interest on the first and second mort- 
gage debentures had been paid. The interest due to the 
Manchester Corporation, 112,500/., had not been paid, 
and the total amount owing to the Corporation on De- 
cember 31 was 618,750. The amount standing to the 
debit of net revenue was 592,463/., but as the Corporation 
were allowing their interest to remain in arrear the 
balance still available was 26,287/. The gross receipts 
from the Ship Canal amounted to 107,333/., and gave an 
increase of 6217/. as compared with the corresponding 
period of 1896. The increase of net revenue was, how- 
ever, 11,5147. The weight of toll-paying merchandise 
during the past half-year was 1,108,605 tons, against 
1,003,158 tons in the corresponding period of 1896. The 
rate of Ls tay during 1897 was not so great as during the 
two preceding years. The monthly approximate traffic 
return for January shows that the receipts were 20,301/., 
against 16,490/.—an increase of 3811/. 








THE Surz Canat.—The transit revenue collected by the 
Suez Canal Company in January amounted to 281,600/. 
The corresponding collection in January, 1897, was 
245, 6007. 





Tue Exvecrric Licht at Barns~ky.—The Park and 
Electric Lighting Committee of the Barnsley Town Coun- 
cil recommends the appointment of Mr. T. L. Miller to 
report on the system of electrical supply to be adopted 
under the Barnsley Electric Lighting Order of 1890, and 
to design and superintend the construction of the works 
(exclusive of the buildings). The design and specifica- 
tion of the works are to be subject to the approval of 
Mr. A. Bromley Holmes, C.E., and a commission of 
5 per cent. is to be paid to Mr. Miller,and Mr. Holmes 
upon the value of the electrical works (exclusive of 
buildings). 





Tue British CoRPORATION FOR THE SURVEY AND 
Recistry or Suippinc.—The eighth annual meeting of 
the British Corporation for the Survey and Registry of 
Shipping was held on the 9th inst. in Glasgow. Mr. 
Nathaniel eeryny chairman of the general committee, 
presiding, and in his introductory remarks he pointed out 
that the Corporation had now completed the seventh 
year of its existence, and mentioned that at the present 
time the vessels being built, exclusively to its class 
and rule, represented an aggregate of 150,000 tons gross 
register, which formed a very marked increase over the 
work of the “gg year, the new tonnage added to the 
register of the Corporation during 1897 having been 
also proportionate in quantity. Mr. Dunlop pian re- 
marked upon the great and important services rendered 
by Mr. Denny as Chairman of the Technical Committee ; 
and, commenting on the work of the technical staff, he 


remarked that to them was largely due the wing 
favour with which the istry was regarded. Mr. 
Denny said the Technical Committee were quite pre- 


pared to consider any design, however novel, with a 
certainty that they were able to do justice all round. 





Lonpon AND NortH-WESTERN RaILway.—The recent 
experience of the London and North-Western Railway 
has been very similar to that of the Midland Railway, 
the Great Northern Railway, the North-Eastern Railway, 
and the other “heavy” systems. The increase in the 
revenue of the London and North-Western Railway in 
the second half of 1897 was 191,984/. ; and it might fairly 
have been assumed that such an increase as this would 
have counted for something, but it was all swallowed up, 
and more too, by an addition of 262,826/. to the working 
expenses. The London and North-Western Railway is 
not going in very heavily for new lines, but its capital 
account continues to expand all the same, widening 
works, station extensions, additional cottages for em- 
ployés, additional working stock, and additional sub- 
scriptions to other undertakin making fmore and 
more claims upon the company’s treasury. The total 
expenditure on capital account for the second half 
of last year was 482,891/., and the aggregate out- 
lay to Sicombat 31, 1897, was accordingly carried to 
107,357,382. In this amount, working stock alone 
figured for 9,786,680/., the company owning no fewer 
than 2371 locomotives, 1823 tenders, 6815 vehicles of 
various ty used in the coaching department, and 
65,456 s, cattle, mineral, &c., trucks. Even this 
enormous supply of rolling stock is insufficient, it being 
proposed to expend 158,000/. for additional engines, 
carriages, and trucks during the current half-year, and 
263,560. later on. The revenue of the company in the 
second half of last year amounted to 6,697,578/., giving 
an average of 257,599/. per week, and such a result as 
this can, of course, only be worked out by practically 
inexhaustible applian and the employment also of a 
great mass of human labour. The London and North- 
Western Railway is making an effort to prolong the exist- 
ence of the second-class passenger. It was a complaint 
against the late Sir James Allport that he appeared dis- 
to obliterate the second-class man altogether; but the 
mdon and North-Western Railway regards him with a 
feeling of ‘‘ auld lang syne,” and the result of a concession 
or two in the matter of fares was to increase the number 
of second-class travellers carried by the London and 
North-Western Railway in the second half of last year 
to 1,771,174, as compared with 1,478,515 in the second half 
of 1896. On the other hand, the t army of third- 





of the newly-discovered Kara Sea route. 


The half-yearly report for the Manchester Ship Canal 
states that the net expenditure on capital account amounts 
to 32,3252. The revenue receipts amounted to 107,333/., 





Port Talbot Rail way.—Passenger traffic was commenced 


on Monday. Four trains (five on Saturdays) are announced ! and the expenditure to 88,326. Including the profits of 








and 
systems, the total for the 


class ngers is continually growing upon the London 

ort Western Railway, a3 well as upon other 
mdon and North-Western 
ilway in the second half of last year footing up to 


39,306,797, as compared with 37,592,028 in the correspond- 
ing period of 1896, 
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THE CARE OF STEAM BOILERS. 

Revorts of Government inquiries are sometimes 
tedious reading, and require an amount of patience 
and resolution on the part of those who wade 
through them that is often worthier of a better 
cause. This, however, can rarely be said of the 
reports on the Board of Trade inquiries with regard 
to boiler explosions ; for these are often full of 
matter from which much _ useful information 
may be gathered, though they are not infrequently 
sad records of ignorance on the part of owners and 
attendants, which, if it did not lead to terrible 
results, would be very amusing. The delightful 
simplicity of the engine tenter who, in a certain 
Yorkshire town, advised his master on no account 
to have his boiler insured, because every time the 
insurance company inspected it they would be sure 
to want some alterations made, and who recom- 
mended in place of periodical inspection by a 
qualified man, that the boiler should be charged 
from time to time with pigeon-dung to prevent 
corrosion, is only surpassed by the culpability of a 
certain owner who worked a boiler for over 20 
years without ever having it examined by a com- 
petent person. 

These are only two cases taken at random out of 
a host of others which all point to a lamentable 
lack of ordinary common sense with regard to the 
management of boilers. We know from experience 
that there is a certain class of men in charge of 
driving plant who seem to regard the steam boiler 
as a thing almost beneath their notice; which 
ought to go on working with little or no repairs 
for years, and these men are quite aggrieved if 
their attention is called to the fact that the hard- 
working boiler may sometimes require a little 
attention. Asa case in point, we can call to mind 
a man who had charge of a certain plant, consist- 
ing of two 70 indicated horse-power non-condens- 
ing engines and two boilers.. This man was a first- 
rate fitter; but had little or no knowledge of 
boilers, and he sadly neglected the latter in his 
preference for the engine portion of his charge. 
We fear it is often men of this stamp who are 
responsible for the Board of Trade inquiries into 
the cause of boiler explosions. They do not 
necessarily mean to neglect their duties, but they 
seem to have got the idea that it is rather beneath 





them to pay any attention to the boilers. How 
mistaken such policy is we need hardly point out ; 
to any one who will give the matter a moment’s 
consideration the thing must be self-evident. 
There is no part of a factory that repays better 
a little considerate attention, as there is no part 
of it that exacts a more terrible penalty for con- 
tinual neglect. 

. It is perfectly amazing at times to read the 
evidence of certain witnesses in these cases, and to 
learn from their own lips how, without any 
experience whatever, they have presumed to offer 
advice to owners as to the best thing to be done 
with regard to their boilers, or, may be, have gone 
the length of undertaking repairs themselves. How 
long these quacks will be allowed to tinker with 
boilers we do not know ; most probably as long as 
boilers exist or until men learn that ‘‘ a gift of the 
gab ” does not always denote a man to be trusted. 
All the experience some of these would-be boiler- 
smiths have in boilers, seems to have been gained by 
having, perhaps, for a few times lighted a fire in a 
small vertical boiler, or helped to charge one with 
the excrement of some animal or bird. The most 
hopeless point with regard to these men is that 
they are often quite beyond taking any advice, 
being far too much puffed up by their own sense 
of importance to listen to the timely word of warn- 
ing offered by those competent to give it; or, if 
they do listen, it is with feelings akin to contempt 
rather than of willingness to carry out the instruc- 
tions given. There is another side to the picture, 
however ; there are many who own boilers and 
many who attend them who are honestly desirous 
todo all they can to keep their boilers in good re- 
pair, but who have not always the opportunity of 
learning what treatment is best calculated to suit 
their boilers, so that the lives and property of those 
near at hand may not be in danger. By such men 
any competent advice that may be given is always 
gladly received, with the result of extra efticiency 
and safety. 

Whether an owner ought to place his boiler 
under the charge of some inspecting company or 
not, of course depends to a certain extent on 
special circumstances. If an owner has in his 
employ, or can command the services of, a tho- 
roughly competent man whose duty it is to periodi- 
cally examine the boiler, and who has power to 
have all necessary repairs carried out, : being 
made responsible that such repairs are carried out, 
then such outside inspection may be dispensed 
with, although even in such cases the extra security 
given by an independent inspection is well worth 
its very moderate cost. Where, however, the con- 
ditions just named are wanting, the periodical in- 
spection of the boiler by a competent inspecting 
company is an absolute necessity. This really 
means that in perhaps 99 per cent. of cases our 
advice would be to place boilers under the charge 
of an inspecting company, for very few firms or 
individuals have command of, or know where to 
find, a man on whose judgment they can rely as 
regards the care of their boilers. 

Undoubtedly the great enemies of steam boilers 
are corrosion and incrustation, for we may safely 
say that one of these two is the cause of almost all 
explosions of boilers originally sufficiently strong. 
The way by which incrustation is injurious is, of 
course, by bringing about over-heating. 

We think the former of these two is better under- 
stood nowadays than was the case some few years 
ago ; for it has received much careful attention from 
men highly competent to study its oftentimes 
strange workings. Whether it takes the form of 
pitting, general wasting, or what not, it introduces 
the greatest of all sources of danger to the life of a 
boiler, and we may fairly say that the majority of 
explosions have been due to it. This being the 
case, it is the first duty of all who have boilers 
intrusted to their charge to watch with unceasing 
care for signs of the indefatigable foe, and to 
thwart its efforts as far as it is possible to do so. 
Incrustation, the second great enemy of boilers, is 
well known to steam users in one form or another, 
and is answerable for many collapsed flues and leaky 
tubeplates, as well as for those seam rips which have 
caused some of the worst explosions on record, 

These two agents do not affect the boiler in the 
same way ; corrosion bringing about an explosion 
through the wasting of the plates, and incrustation 
through the weakening of them by overheating. 
We have placed incrustation as a danger next to 
corrosion, but perhaps we ought to have mentioned 
alongside it that which really only causes a form of 
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incrustation, viz., the introduction of oil and grease 
into the boiler. We do not mean with regard to its 
power of assisting corrosion, which is sometimes 
very great, but on account of the very real danger 
from overheating that arises when oil and grease 
are allowed to accumulate on the flueplates 
and tubes. That this danger is frequently over- 
looked there can be no doubt. Not long 
ago a very typical case came before us of a 
perfectly new hoiler of the multitubular type 
with internal flues and return tubes, leaking badly 
at the tubeplate only six weeks after it was 
put in. The boiler was made by a first-class firm, 
and was of good design, and the owners were natu- 
rally much annoyed that it should give out so soon, 
and intimated to the makers that they held them 
responsible for the mishap, and expected them to 
put the boiler right at their own expense. The 
maker having declined to accept the responsibility, 
outside opinions were called for, and on an examina- 
tion of the boiler being made, it was found that all 
over the flues and tubes there was a thick deposit 
of grease, and there were unmistakable signs of 
overheating. On inquiry it was found that when 
the boiler was put in a new engine was also started 
in conuection with it, from which the condensed 
steam was returned to the boiler. It came out that 
as the engine was new, a liberal allowance of oil had 
been given to it, and that between 3 and 4 gallons 
of lard oil had been put into the cylinder per day. 
Needless to say the evidence was conclusive that the 
maker of the boiler was in no way responsible for 
the mishap, as he had no knowledge how the boiler 
had been treated. We have cited this case mostly to 
show what a real danger the introduction of grease 
inside a boiler is, and how very quickly it may, in 
certain cases, bring about leaky tubeplates, if not 
accidents of a more serious nature, such as collapsed 
flues, or, in the case of externally-tired boilers, 
those terrible seam rips which now and again bring 
home to us the fact that without intelligent care 
boilers will sooner or later exact heavy retribution 
for neglect. With waters containing much lime the 
danger of introducing oil is, of course, increased, 
owing to the fact that grease appears to combine 
with carbonate of lime, and forms a soft spongy 
mass which is a very bad conductor of heat. 

The belief that corrosion in boilers is caused by 
electrolytic action appears of late years to have 
lost ground, and many authorities consider that 
much of the corrosion attributed to it has really 
arisen from causes which must be looked for in 
other directions. It must not be supposed, how- 
ever, that we have no belief in the use of zinc in 
boilers ; we only feel that faith in its efficacy is 
often misplaced. It may be beneficial at times in 
preventing the formation of hard scale, but so far as 
it is used to counteract electrolytic action we think 
its powers are overestimated, because it is doubtful 
whether electrolytic action is nearly so potent a 
cause of corrosion as gases, such as oxygen and 
carbonic acid dissolved in the water. We believe 
that these gases are now looked upon as being the 
chief agents in the wasting away of boiler plates. 
Of course we refer to cases where corrosion 
takes place when water which is very free from 
impurities is used ; where water contains free acids 
it is easy to understand why it should attack the 
plates. Waters from many of the Swiss and Scotch 
lakes, which are chemically very pure, are often 
very destructive, and cause pitting very rapidly. As 
there are no free acids in these waters we cannot 
look for the damage to the plates in that direction, 
and are forced to the conclusion that it is brought 
about by the oxygen and carbonic acid gases dis- 
solved in the water. Gases are very soluble in 
water, and should be looked for where signs of 
corrosion appear. A considerable amount of air 
may be dissolved in water, and it is a fact that 
when thus dissolved its original proportion of one 
volume of oxygen to four volumes of nitrogen is in- 
creased to one volume of oxygen to 1,54 volumes of 
nitrogen, owing to the greater solubility of oxygen. 
This increase of oxygen naturally increases the ten- 
dency to corrosion. 

Although air and gases can be expelled by 
thorough boiling, it is not always easy to get rid of 
them all, because the small bubbles of gas cling 
most tenaceously to any roughness that may be on 
the surface of the plates, and are not at all easy to 
dislodge, as may be clearly proved by boiling water 
in a small vessel, when it will be noticed that as the 
temperature rises and the bubbles ascend they seem 
to have a decided inclination to cling to any minute 
crack and roughness on the surface of the vessel, 





and require considerable shaking to dislodge them. 
This is no doubt the reason that vessels containing 
hot water below the boiling point, such as feed- 
water heaters and low-pressure heating boilers, are 
sometimes so badly pitted. Even in steam boilers, 
where water is inastate of more or less commotion, 
there are quiet places where bubbles of gas may 
attach themselves and commence their work of cor- 
rosion. Probably the best safeguard against this 
pitting action is the deposition of a very thin coat- 
ing of lime scale, which protects the plates from 
harm. 

In connection with the incrustation of steam 
boilers, what steam user does not know the 
‘boiler fluid man” with his much-puffed reme- 
dies, of which some are good, some useless, some 
actually harmful, and nearly all expensive out of 
all proportion to the good they do. Many of these 
nostrums are indeed traps for the unwary and 
lucrative sources of income to those who sell them. 
The best remedies for corrosion are generally the 
simplest and least expensive ; but after all there 
can be no hard-and-fast rule laid down as to what 
should and what should not be used, as so much 
depends on the water, the kind of boiler, the con- 
ditions of work, and many other things. Perhaps 
two of the simplest remedies ever used as a safe- 
guard against incrustation are petroleum and com- 
mon soda ; but even these must be used with care, 
and in the proper proportions, else the evilsthat they 
cure may be less than those they bring about, and 
it all comes back to what we said before, that 
steam users should have some competent man to ad- 
vise them, be he the engineer to a boiler inspection 
company or any one else capable of giving sound 
advice on the subject. 

There is a tendency with some people to regard 
boiler explosions as very mysterious and as a neces- 
sary evil, while others have some pet theory which 
to their mind accounts for all mishaps. One of the 
hardest of these theories to kill is that known as 
‘** the spheroidal state of water,” so dearly loved in 
certain quarters. Many and severe charges have 
been laid at its door, and we fear it is only time, 
and no stint of that, which will finally dispose of 
this long cherished bogey. There is nothing mys- 
terious about boiler explosions, and their cause 
can generally be traced to a very simple origin. 
The more steam users are brought to recognise 
this the better will it be, and Board of Trade in- 
quiries are powerful means to that end. 

In that excellent book ‘‘A Treatise on Steam 
Boilers,” written about 25 years ago by Robert 
Wilson, are these words : 

‘¢ The practice of ascribing steam boilers explo- 
sions to obscure causes has been productive of much 
mischief, as it engenders a carelessness on the part 
of owners and attendants, who have been led to 
believe that no amount of care will avail against 
the mysterious agents at work within a boiler.” 
Considering the too frequent want of care and 
knowledge on the part of those having the charge 
of boilers, and the great number of dangerous de- 
fects that are almost daily discovered by trained 
inspectors, the mystery to be solved is: How so 
many boilers escape explosion at the ordinary 
working pressure, and not what has been the 
cause of the disaster when an explosion does 
occur ?” 

Penned a quarter of a century ago, how true are 
these words ; indeed, we fear they are quite as true 
now as when they were written. 





THE CREMATION OF DUST-BIN 
REFUSE. 

In an article bearing the above title, which ap- 
peared in our last.issue, we referred to the fact that 
a speaker in a recent discussion had stated that at 
Shoreditch 30 tons of coal per week have been 
burnt in destroying refuse. Our attention has 
been called to this allegation, and we are assured 
that there is no possible foundation for the state- 
ment made. We were invited to visit the destructor 
works of the Corporation, and form our own opinion 
upon the subject. We took advantage of this 
request on Wednesday afternoon last, and at the 
central station of the borough in Hoxton-square 
had an opportunity of seeing the method of work- 
ing. In our issue of July 2 last we gave an account 
of the opening of these works, and briefly described 
the plant and buildings. It will be remembered 
that there are 12 destructor cells, which were 
erected by Messrs. Manlove, Alliott, and Co., of 
Nottingham. Each cell has 25 square feet of grate 





area, and there is a water-tube boiler to each pair 
of cells. The cells and boilers are in a battery 
of two rows, and are placed back to back; 
and each boiler is sandwiched in between a pair of 
cells, the boilers and cells touching each other and 
their respective furnaces side by side. Ordinary 
grates are fitted to the boilers, so that coal can be 
burnt in the usual way for raising steam if the 
refuse runs short or is of too poor a quality. It is, 
however, very seldom that the refuse falls short in 
the last-named respect, and the normal method of 
working is to take the heated gases from the de- 
structor cells and pass them directly into the boiler 
furnace by means of holes cut in the dividing wall 
between the furnaces of the cell and _ boiler respec- 
tively. The destructors are fitted with drying 
hearths at the back of the furnaces, and on to 
these hearths the green refuse is shot from above, 
As it gets dried, the firemen rake it forward from 
time to time. The fumes given off by the drying 
refuse pass over the fire and are thus burnt. At 
the time of our visit, all the cells but one were in 
operation, and steam was being generated by the 
burning of rubbish only. Of this there was no 
doubt ; and we may say at once that there can be 
no doubt that the destructors are capable of 
effectually burning the rubbish brought in at 
Shoreditch without the assistance of other fuel, 
and of generating a considerable volume of steam 
in doing so. The statement as to 30 tons of coal 
being burnt per week to destroy the refuse is 
evidently erroneous. No effort is made at Shore- 
ditch to sort out the rubbish. All that the dust 
carts bring in—tins, pails, old boots, gallipots, and 
all things combustible or incombustible—are swal- 
lowed by the furnace, to come out again in the 
shape of clinker or fine dust, or to be carried to the 
boilers as gases. The steam pressure at the time of 
our visit was, according to gauge, about 160 Ib., and 
this was well maintained with refuse alone. This, 
too, included a time when the greatest demand is 
made for steam by the electric-generating station, 
namely, between the hours of four and six o’clock. 
So far we have given the results of our own 
observations, but we also gathered some interesting 
particulars from the engineer in charge of the work, 
Mr. E. Willsher, and from Mr. R. F. Ferguson, 
Messrs. Manlove, Alliott, and Co.’s engineering 
representative. These gentlemen informed us 
that no coal whatever is burnt in the destructor 
cells under any circumstances, the refuse always 
being self-consuming. The amount of refuse is, 
however, limited, and there is not always sufli- 
cient to generate all the steam required for 
the Corporation public electric - supply station, 
which not only supplies current for electric light, 
but also a considerable quantity for the numerous 
motors that are used in the cabinet trade, which is 
the staple industry of the district. The station 
also supplies its own steam for driving fans for 
forced draught in the destructors, pumping water, 
&c. The practice is to burn refuse day and night, 
so long as it lasts; but at times, when the demand 
for current, and therefore for steam, is light, the 
draught is kept down, so that burning goes on 
comparatively slowly. In consequence of the 
numerous furniture-making factories, which are 
largely driven by electric motors, the load factor 
is more constant than it would be were the electric 
current used for lighting only, and there is a fairly 
constant, though, of course, decreased demand all 
through the day. As the evening comes on the load 
rapidly increases, as in all central stations, but so 
long as there is sufficient refuse, this alone 1s 
used to keep steam under ordinary conditions. 
When the refuse gives out, the destructor furnaces 
are banked, and the boilers are fired on their own 
grates by coal in the usual way. The total quantity 
of coal burnt averages about 10 tons per week. 
There are, however, exceptional times, when the 
refuse brought in is extremely bad, from & 
steam-raising point of view, and then a little 
coal has to be burnt on the boiler grates to 
help over the hightest peak on the load diagram, 
which generally occurs between 5 and 6 o'clock, 
and reaches something over 500 indicated horse- 
power. The maximum ever burnt in this way has 
been 4 cwt. per day, which certainly is a trifling 
quantity. A stock of coal is kept—it is under lock 
and key—to be used in case of a heavy snow storm, 
when the parish carts would be occupied in clearing 
the streets in place of bringing in refuse. The 
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neighbourhood. The quantity, of course, varies ; 
but the total amount of refuse brought in appears 
to be roughly something over 70 tons a day, to 
judge by anumber of records which we examined. 
Of this, perhaps, from a thirtieth to a fiftieth part 
is trade refuse, consisting chiefly of paper and 
straw, for the burning of which the vestry charges 
3s. per ton. The paper is not put in the destructors, 
but is burnt in the boiler furnaces, and is one of 
the most troublesome things that has to be dealt 
with. The standard pressure for draught in the ash- 
pits of the cells is { in. on the water gauge. 

In connection with these destructors it will 
perhaps be of interest if we refer to an experiment 
made recently at the Shoreditch station for the 
Brentford Urban District Council. It was under- 
taken to test the possibility of burning road clean- 
ings, sewage sludge, and house refuse. The mix- 
ture consisted of 14 tons of drained road mud, 14 
tons of pressed sludge, and 6 tons of dust-bin 
refuse, or 9 tons in all. It was treated in the 
usual way, being dried on the hearth at the back 
of the furnace and brought forward by the rake. 
It was consumed in 6 hours and 20 minutes, or at 
the rate of 17 tons per cell per 24 hours. The 
clinker was 24.8 per cent. of the whole, which 
would indicate that the people of Brentford have 
some other use for old tins than throwing them in 
their dust-holes. 

On the whole, as may be gathered from what is 
here said, there can be no doubt but that the 
Shoreditch destructors are capable of burning all 
ordinary refuse that comes in from the neighbour- 
hood, and with a very little help from coal can 
supply heat to generate steam for the adjoining 
electric-supply station. They have not yet been in 
operation for a year, but when the ofticial returns are 
made we shall hope to publish complete figures. 








TRIALS OF H.M.S. “DIADEM.” 
(Concluded from page 150.) 

THE first-class cruiser Diadem has concluded her 
long series of trials, and it may almost be said that 
no warship in recent years has passed through so 
many tests within such a short period of time, and 
with results so satisfactory. The first trial was on 
January 18; the last finished on February 11, and 
during that period the vessel steamed something 
like 2500 nautical miles. Only one trial was de- 
clared ‘‘ off,” largely because of a dense fog, which 
even suggested the propriety of dropping the 
anchor. This was at the beginning of February, 
and it will thus be seen, from our tabulated re- 
sults, that the intervals between the trials were 
required only for re-coaling. We have already 
dealt conclusively with the earlier trials, including 
the two full-power runs, one with all the boilers 
and the other with 78 per cent. of the boiler power 
in use. This latter, as we have already said, was 
with one complete boiler compartment out of use. 
In Table I., which shows at a glance the results 
of all the steaming trials, it will be seen that 
the highest rate of consumption was equal to 

7.52 lb. per square foot of grate, while on the 
eight-hours’ trial, with all the boilers, the rate was 
21.14 Ib. At the former rate of consumption, 
maintained for four hours with 0.3 in. of air pres- 
sure in the stokeholds, the power developed was 
equal to 26$ indicated horse - power per ton of 
boiler weights, and on the 30-hours’ run burning 
21.4 lb. it equalled 21? indicated horse-power per 
ton. The first of the special trials of the Diadem, as 
was pointed out in our previous article, were ar- 
ranged so as to give 1 horse-power for each 2 square 
feet of heating surface, and it may be said that in 
none of the large passenger steamers is this result 
approached ; the condition obtaining is rather that 
of the trial at 75 per cent. of maximum power on 
January 21 and 22. 

We turn now more particularly to the trials of 
last week. On Monday and Tuesday the vessel 
ran for 30 hours. In the first 15 hours the engines 
and boilers were run under the same condition as 
the trial of January 18 and 19, with the view of 
confirming the results. A comparison of Columns 
I. and V. is therefore interesting. It will be seen 
that the only difference is in the coal consumption, 
which is slightly higher ; but this is due to the fact 
that an inferior coal was used last week, with the re- 
sult that the fires clinkered badly and had to be 
cleaned more frequently than usual. The difference, 
however, is not great. There is little need to again 
point out the probable cause of this apparently high 
rate of consumption. We say apparent for we 


Column ms oe as ‘pil I. 





Taste I.—Deraiis oF STEAMING TRIALS OF H.M.S. “ Drapem.” 
(Built and Engined by the Fairfield Shipbuilding and Engineering Company, Limited, Glasgow.) 








II. | Ill, EV. ¥. VI. VI. 
Date of trial.. .. | January 18 January 21 | Jan. 26 Jan. 29 February 7 | February 8 | February 10 
| and ig and 22 | | | and 11 
Description of trial -- 30hoursat 30hoursat, 8 hours 4 hours 15 hours’* | 15 hours’ trialt | 30 hours’ trial 
one-fifth full 75 per cent.| maximum with 78 trial at one-| at 150 Ib. steam | at 75 per cent. 
| power maximum power per cent. fifth full pressure in |maximum power 
power boiler power engines with 78 per cent. 
power boiler power 
Heating surface used (sq. ft.) 10,950 40,560 40,555 31,660 10,950 21,900 31,660 
Grate area used .. na 388 1,440 1,440 1,124 388 776 1,124 
Ratio of grate to heating surface 1:28 1:98 1:2 1:28 1:28 E83 1:28 
Initial steam pressure at en- 170 241 245 235 176 150 242 
gines 
Air-pressure in stokehold (in.) nil nil nil 0.3 nil nil nil 
Revolutions (mean) sin = 67.2 107.6 119.1 116.3 64.7 89.5 107,31 
Indicated horse-power (mean) .. 3315 12,776 17,188 15,861 3266 7119 12,852 
Coal consumed per indicated 2.18 1,59 77 1.95 2.35* 1.94¢ 1.88} 
horse-power hour 1b.) 
Coal burned per square = 18.9 14.33 21.14 27.52 19.8 17.8 | 21.4 
grate . | 
Total indicated horse-power per 8.25 | 8.87 11.93 14.11 8.42 9.18 11.4 
square foot of grate 
Total heating surface per indi- 3.3 3.17 2.86 1,99 3.35 3.07 2.46 
cated horse-power (sq. ft.) 
' ' 











extent. 


necessitating the cleaning of the fires very frequently. 


have no opportunities of comparing this perform- 
ance with results as accurately taken with a mer- 
chant steamer working at only one-fifth of her 
full power. As to the mean results, it may be said 
that the mean boiler pressure was 275 lb., reduced 
to 242 lb. at the high-pressure cylinders. Of the 
total power, 3266 indicated horse-power, the star- 
board engines, which ran at an average of 64.3 re- 
volutions, gave 1674 indicated horse-power ; the 
high-pressure cylinder showing 476 indicated horse- 
power, the intermediate 466 indicated horse-power, 
and the two low-pressure cylinders 350 and 382. 
The port engine made 65.1 revolutions per minute, 
and indicated 1592 horse-power, of which the high- 
pressure cylinder gave 401 indicated horse-power, 
the intermediate 357, and the two low-pressure 
cylinders 416 and 418. 


in the cylinders as on the trial of January 21 and 22, 


linders instead of 241 ]b., as on that occasion. 
total power, it will be seen, by comparing Column 


power for 89.5 revolutions, against 12,776 indicated 
horse-power for 107.6 revolutions. The mean 
steam pressure in the high-pressure cylinder was 
only 53.9 lb. against 78 lb. ; in the intermediate 
cylinder it was 19.97 lb. against 30 lb., and in each 
of the two low-pressure cylinders 10.3 lb. against 
164 lb. The starboard engine worked at an average 
of 88.9 revolutions, and developed 3579 horse- 
power ; the high-pressure cylinder recording 1111 
horse-power, the intermediate 1001, the two low- 
pressures 728 and 739. The port engine averaged 
90.1 revolutions, the total power being 3540 
indicated horse - power, made up as_ follows: 
High - pressure cylinder, 1099; intermediate, 
1007; and the two low-pressure cylinders, 699 
and 735. The vacuum in the starboard engine was 
26} in. and in the port 26 in. It will be seen that, 
as on previous trials, the starboard engine gave the 
greater power fora given number of revolutions. 
The coal consumption was again affected by the 
tendency of the coal to clinker as already referred 
to. The weather during the first half of .this 30- 
hour trial was boisterous, but afterwards moderated, 
the wind pressure varying from4 to 7. The course 
run was between Beachy Head and Land’s End. 
The last of the steaming trials was on February 
10 and 11, and was undertaken to ascertain what 
power could be maintained continuously with 
78 per cent. of the boiler power, or with one 
of the four sets of boilers out of action. This 
corresponds with the full-power trial de- 
scribed in our last article (Column IV.). It will 
be seen, by comparing Columns II. and VIL, 
that the power is practically the same, but to realise 
this it was necessary to consume 21.4 lb. per square 
foot of grate, instead of 14.33 Ib. ; and here it may 
be said that on the corresponding continuous steam- 
ing trial of the Powerful with all the boilers the 
rate of consumption was 16.1 lb. per square foot of 
grate, so that this trial of February 10 and 11 marks 
an increase, and that, too, without any forcing. 
The rate of working was about the same as on the 
eight hours’ full power trial (Column III.), and every- 





but with 150 lb. pressure at the high-pressure cy- | 
The | 


VI. with Column II., was 7119 indicated horse- | 


thing worked as satisfactorily. Higher commenda- | nently satisfactory. We give on Table II. the mean 


* This trial was to confirm that of January 18 and 19, but the coal was inferior and clinkered up the fires to an abnormal 
+ This trial was made to compare the power developed with 
January 21 and 22 (Column II.), but 150 Ib. at engines with that obtained with 250 Ib. at engines. 


the same cut-off in the cylinders as on the trial of 
Coal had much clinker, 


{ Fires cleaned out completely every 8 hours. 


: tion could not be given. The mean pressure at the 
| boilers on the trial of last Thursday and Friday was 
270 lb. per square inch. The high-pressure valve 
of the starboard engine was set to cut off at 59 per 
cent. of the stroke, and when running at 107.5 revo- 
lutions, the power of this engine was 6398 indicated, 
of which the high-pressure cylinder contributed 
1927 indicated horse-power, the intermediate 1828, 
and the two low-pressure cylinders 1296 and 1347 
indicated horse-power. The starboard engine high- 
| pressure valve gear was also set to cut off at 59 per 
| cent. of the stroke, and the power was 6492 indicated 
horse-power for a mean of 107.2 revolutions. The 
mean power of the high-pressure cylinder was 
|1805 indicated, of the intermediate 1973, and of 
‘the two low-pressure cylinders 1366 and 1348 indi- 


cated horse-power. The vacuum in the starboard 


The second half of this trial was undertaken to engine was 26 in., and in the port 253in. The coal 
compare the power developed with the same cut-off | consumption is higher ; but this was due to the fact 


|that the fires had to be cleaned out completely 
every eight hours. 

It may be interesting to add that the approxi- 
mate weights of the machinery in the Diadem are 
as follow: Machinery, 575 tons; shafts and pro- 
peller, 112 tons; in boiler-room, 750 tons; auxiliary 
machinery, 83 tons ; together, 1520 tons; so that 
the power realised on the contract full-power trial 
was equal to about 11} indicated horse-power per 
ton. The forward boiler-room, which was not used 
in the trials with only 78 per cent. of the boiler 
power, occupies a length of 33 ft., and the weight 
is about 160 tons. 
| As to the radius of action, it may be said that on 
the 30 hours’ trial—at one-fifth the full power— 
| the. ordinary rate for warship cruising, the coal 
consumption was nearly 100 tons, or to be exact 
220,054 lb., and during the period the vessel 
| steamed 369 sea miles, according to two patent 
logs; so that the coal used was equal to 595 lb. per 
sea-inile travelled, and it should be remembered 
_ that the weight propelled at the satisfactory rate of 
nearly 12? knots for this coal expenditure was over 
| 11,000 tons. As the ship carries 2000 tons under 
ordinary conditions she will travel at this rate for 

nearly 7500 sea miles ; at 10 knots the radius would 
be about 11,000 miles. On the 30 hours’ trial at 
12,500 horse-power the vessel ran at 19 knots, and 
the total distance steamed for 275 tons of fuel was 
586 nautical miles; so that the radius at this speed 
is about 4300 nautical miles ; while with her normal 
| coal eupply, the Diadem could steam at full speed 
—20.7 knots—for about 3000 nautical miles, and, 
moreover, the steady working of all the machinery 
| on the trials showed that such a performance could 
from other standpoints be realised. The results 
| of all the steaming trials have, therefore, been most 
| satisfactory, and Sir John Durston, K.C.B., is to 
be congratulated on this further success of his 
policy. This opportunity, too, may be taken of 
felicitating Mr. H. J. Bakewell, one of Sir John’s 
staff at the Admiralty, who has inspected the 
machinery of the Diadem class from the initial 
stages. Owing to the operation of the age regu- 
lation, this will be among the last of a long series 
of successes realised by Mr. Bakewell’s super- 
intendence of design and construction. 

As to the speed results, these have been emi- 
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of mean results in each case; and on the dia- | 


gram subjoined we have plotted out curves of 
revolutions, power, and percentage of actual pro- 
peller slip for the progressive speeds. The vessel 
ran four times over the mile at Stokes Bay at about 
11, 12}, 143, and 16 knots, while three runs were 
made over the deep-sea course between Dodman 
Point and Rame Head, west of Plymouth, at 
continuous steaming power and at full power. Care 
was taken, as is the case with all Admiralty speed 
trials, to have the ship at her full load displacement, 
at least, orin excess of it. We may here state that 
the length of the ship between perpendiculars is 
435 ft., the beam 69 ft., and at 25 ft. 3 in. mean 
draught she displaces 11,000 tons. Excepting the 
11-knot runs the measured mile trials were made 
at about the top of the tide, so as to secure sufti- 
cient depth of water. In connection with the trial 
on the Devonshire coast on January 22, some 
doubt arose as to the actual time of one of the runs 
over the 23-knot course, and we have given the 
doubt against the ship, the speed of 19.72 knots 
being probably the more accurate of the two speeds 
shown in the Table. This, too, is borne out by the 
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curve showing the percentage of the slip. It could 
not move about so erratically as the ‘‘ spots ” sug- 
gest, and the difference between 20.6 per cent. and 
20.9 per cent.—the latter the more probable result 
—yives a more regular curve. 

In connection with the trial at full speed a 
similar correction suggests itself. When we gave 
the detailed results of this trial (page 120, ante) 
we showed that on the first two runs in opposite 
directions there was no difference in the speed. 
They were made in slack water, the length of the 
course was the same—22.8 nautical miles—and 
there was only a second of difference in the time 
taken; the speed in each case was 20.72 knots. 
The third run was made against a very perceptible 
tide, and a desirable course would have been to 
make two runs, the second with the same current, 
so as to eliminate tidal influences. That would 


TABLE Il.—Speed Trials of H.M.S. ‘‘ Diadem.” 


in 


Date. REMARKS. 


Indicated 
Horse- 
tions. 


Power. 
Revolu- 


Speed 
Knots. 


| 


Four runs on measured mile 
(Stokes Bay). 

Four runs on measured mile 
(Stokes Bay) during 30 
hours’ consumption trial. 

17.8 | Four runs on measured mile 
(Stokes Bay). 

Four runs on measured mile 

(Stokes Bay). 

Three runs on deep 
course of 23 knots length, 
There is a doubt as tothe 
) actual time of one of the 
runs, and the figures on 
the lower line are pro- 
bably more accurate. 

Three runs on deep 
course: two in slack 
water, the third against 

20.72 17,104! 118.6 23.0 | 4 tide. The mean of the 

| first two runs is as 

\shown on lower line. 


Feb, 6 | 11.07 | 1,925} 58.1 


Jan, 12.74 | 3,184) 67.3 


Feb. 5 14.59 4,448) 78.1 


16.01 86.9 17.9 


6,277 


— 


£0.€ 
20.9 


109.8 
109.8 


19.79 
19.72 


13,001 
13,001 


Jan, 22 


a 


Jan. 26 26.60 170,79) 119.0 23.7 


have been done most certainly in the merchant 
service. As the engine performance was remark- 
ably uniform throughout these three rans—the 
mean collective powers were 17,155, 17,052, and 
17,053 indicated horse-power—this tidal influence 


alone can be accountable for the difference in speed 


—20.72, 20.72, and 20.20 knots. This last run should 
|}in fairness, therefore, be omitted in determining 
| the true speed of the ship for the revolutions and 
power of the engines in the absence of a run with 
|the same current, and, therefore, we prefer to 
| take the mean of the first and second runs. The 
| results agree with the anticipations of the design— 
‘in this they only conform to the chief characteristic 
| of all of Sir William White’s ships. For 16,500 
|indicated horse-power, 205 knots was aimed at ; 
with a slight addition to power, 20.72 knots has 
been realised, while the moderate wave formation 
| proved the fineness of the model. 

Several of the trials, it may be added, were 
attended by Sir John Durston, K.C.B., Mr. R. J. 
Butler, Mr. H. J. Oram, Mr. H. J. Bakewell, and 
Mr. E. Gaudin, of the engineer staff at the Admi- 
ralty. The constructive department at the Admi- 
|ralty was represented by Mr. W. J. Luke; the 
engineering staff of Portsmouth Dockyard by Mr. 
E. R. Vine, Mr. W. H. Rawlingson, and Mr. W. 
H. Wood; the constructive department of Ports- 
mouth Dockyard by Mr. Frederick Logan ; while 
|Mr. Alex. Gracie and Mr. A. F. Sharer were pre- 
|sent from Fairfield, where the cruiser was built 
/and engined. 


| 

| THE CENTRAL LONDON RAILWAY. 

| THE problem of rapid transit grows in difticulty 
| year by year in ever-increasing ratio. How to get 
people from their homes in the outlying districts of 
the town to the great centre of business is a diffi- 
culty that our grandfathers, who mostly lived over 
their shops or places of business, had not to face. 
| Although the conditions are difficult enough in 
| London, we are not so badly off as our cousins in 
New York. The commercial capital of the United 
| States is built on a rocky peninsula, or, more 
strictly speaking, an island, for the city is severed 
from the mainland by what we should call a river, 
| but which is styled a creek in the land of big 
| watercourses. Not only is New York founded on 
|rock, but it is rock which has many faults and 
| fissures that make tunnelling additionally difficult. 
| London, on the other hand, is built above a com- 
pact bed of clay, through which, as we now know, 
the Greathead shield can bore its way as easily as 
a mite goes through cheese, and with as little 
disturbance to the surface crust. It is only lately 
that the value of this virgin field of railway enter- 
prise has become recognised. Primarily, its ex- 
ploitation depends on the Greathead shield, but in 
a secondary degree upon the perfection of mecha- 
nical lifts, or, as they have been called, vertical 
railways. On this side of the Atlantic we have 
done little that would merit the latter designation, 
for our lifts are mostly slow travelling and of small 
dimensions ; we have nothing to compare with the 
highest development of American elevator, having 
three, four, or even six parallel wells with their 
respective cages running side by side. For the 
high buildings of America it is common to have 
what might be called express vertical trains, start- 
ing from the basement and carrying passengers 
only to the upper levels; running through the 
stations of the first, second, third, fourth, or other 
lower floors, and stopping at the remaining landing- 
places up to the tenth and twentieth floor, as the 
case may be. Of course, the absence of extremely 
high buildings in our own country renders this 
highly-organised system of locomotion needless. 

It was at one time, when he first realised the 
capabilities of the London clay for deep-tunnel 
railways, the late Mr. Greathead’s ambition to 
devise a scientific system of inter-communication 
for the Metropolis, in place of the haphazard and 
very imperfect conditions now existing. Latterly, 
he came to see the difficulties that stood in the 
way of carrying out his well-devised scheme. There 
were, primarily, vested interests. Those who own 
a piece of the earth’s surface can claim their right 
from the centre of the globe to the zenith; and 
though a particular cylinder of London clay, 60 ft. 
or more below the surface, might possess no value 
to them, and the loss of which they could never 
know, yet their proprietary rights must be respected. 
Many property owners had exaggerated notions of 
the compensation that should be paid to them, and 
this largely confined any line of railway route of 
this nature to a locus beneath the public street. 
Of all the routes thus defined, none could be more 
tempting to the promoter than that of London’s 
straightest and most important arterial thorough- 
fare. If a line be drawn on the map from Stratford 























Church to Bayswater, it will be found to cut Greater 
London into two portions, north and south, of 
fairly equal dimensions. This line, starting from 
Stratford in the extreme east—the road forks here 
at the church—passes up the Bow-road, the Mile 
End-road, Whitechapel, Aldgate, Leadenhall-street, 
Cornhill, Cheapside to Newgate-street, there being 
a small crook at the junction of the two latter. 
Crossing the Holborn Valley to High Holborn we 
arrive at New Oxford-street, Oxford-street, and so 
past the Marble Arch and Hyde Park on to Bays. 
water. Further along still, this great thorough- 
fare, the most chief highway in the largest city of 
the globe, joins the High-road, Chiswick, and from 
thence passes through Brentford and Hounslow, 
becoming the Great West Road for Bath. It is 
within the Metropolitan area, however, that it has 
its great importance ; the wonder is that it has not 
been appropriated before now for railway purposes. 

An anonymous writer, who evidently speaks as 
an authority on railway subjects, has recently 
pointed out that the history of Metropolitan rail- 
ways commences with 1845, when 19 Bills were 
deposited in Parliament dealing with railways 
within the London district. A Commission was 
then appointed to consider the applications, and its 
report showed the tendency of that early age of 
railway enterprise by treating the problem as one 
dealing only with the bringing of people from the 
country further into London. The railways were 
then the acknowledged successors of the old stage 
coaches, and it was not anticipated that they would 
fulfil the more humble functions of the hackney 
carriage or the omnibus, as they have since done. 
It was pointed out before the Commission that the 
average journey made by passengers to the then 
not long opened terminus of Euston was 46 miles, 
and the matter of a mile or two more or less was 
not considered a great object. The experience of 
succeeding years, however, and the ever-growing 
stress of life, which has not only increased the 
frequency of journeys but made time more valu- 
able, has proved the fallacy of this view when 
applied to modern conditions ; and the man who 
travels from Newcastle-on-Tyne to his suburban 
villa, say, at Richmond, is apt to look on the cab 
passage from King’s Cross to Waterloo as a con- 
siderable nuisance. We have, however, to deal 
with inter-urban, or local, traftic now, so that talk- 
ing about journeys from Newcastle is travelling 
outside our text. 

The Metropolitan Railway—the first original 
‘** Underground ”’—was opened between Paddington 
and Farringdon-street. It was on the old lines of 
a combination of feeder from a trunk line, namely, 
the Great Western Railway, and in this aspect it 
paid well. At first there was but a 20 minutes’ 
service—quite enough, it was thought, to carry 
Great Western Railway passengers backwards and 
forwards between Paddington and King’s Cross. 
The choking atmosphere of the long tunnel was, 
however, much against it, and since then it has 
been stated on authority that about one quarter of 
the winter traffic ‘was lost as soon as the weather 
became fine ; but there was always a return of the 
deserters when the weather was foul. 

It will give an idea of the need that was felt for 
a better means of traftic communication in London 
to state that in 1864 Bills were deposited for the 
construction of 174 miles of line in the Metropolis, 
the capital of which would have been about 
44,000,0001. ; whilst one-fourth of the entire area 
of the city was proposed to be included in these 
various lines and their adjuncts. Doubtless this 
unusual activity was largely due to a House of 
Lords’ Committee which had sat during the pre- 
vious year to consider this subject, and which had 
reported that within the Metropolitan district the 
most suitable way of constructing railways was by 
means of subways, or tunnels. The report also 
pointed out at some length the great need there was 
of better means of communication in the Metro- 
polis. Few of the proposed lines were pronounced 
desirable in the public interest by a committee of 
both Houses of Parliament which was constitutec 
to inquire into this matter, and once more the diffi- 
cult problem was put in abeyance. At that period, 
it will be remembered, the modern deep-tunnel 
railway has not been evolved. In 1872, a project 
which created much attention at the time was 
brought forward : this was the Mid-London Rail- 

yay, which was to cut through the centre of the 
Metropolis from the Marble Arch to W hitechapel. 
It was an underground line, but was not.to proceed 
beneath the existing thoroughfares, for the pro- 











Fes. 18, 1898.] 


ENGINEERING. 





215 








posal was that a new street should be made parallel, 
and adjacent, to Oxford-street. The capital was not 
far from 6} millions ; the Bill, however, was thrown 
out, much to the disappointment of many sanguine 
persons who looked on the scheme as one of great 
promise. 

In 1892 electric traction had been proved to be a 
possibility, and the City and South London Rail- 
way had demonstrated the feasibility of the deep- 
tunnel line. In that year six Bills for electric 
underground lines were promoted, and, in con- 
sequence a joint committee of the two Houses was 
constituted. It reported in favour of the possi- 
bility and efficiency of electric traction for tunnel 
railways ; but, what was to more purpose, it ex- 
pressed a conviction that for the public good, deep- 
tunnel railways should have power to pass under 
the streets of the Metropolis without payment for 
wayleave. The London County Council, which 
had come into existence as a new obstructive 
feature in Metropolitan railway enterprise, had ex- 
pressed its intention to acquire such railways as 





Chancery-lane to Post Office, 1163 yards. 

Post Office to Bank, 828 yards. 

This gives a total of 10,163 yards. 

It will be noted that the eastern terminus is at 
the Bank, but it was part of the original design 
that the line should go to Liverpool-street, and this 
is provided for in the Act. We believe this short 
extension is in abeyance at present, pending nego- 
tiations with the Great Eastern Railway. It is to 


be hoped that the two railway companies between | 


them will see their way to making some agreement 
for continuing the line so as to bring all the net- 
work of railways comprised within the Great 
Eastern Railway system into closer communication 
with the central and western parts of London. In 
the public interest it is desirable that the project 
should be fully carried out ; for though—by Bis- 
hopsgate-street Station, which is connected with 
the Liverpool-street terminus of the Great Eastern 
Railway—the Eastern Counties passenger can reach 
the districts adjacent to the Metropolitan and 


District Railways, yet to get to any of the central | 





| railway over which electrical traction will be pro- 


vided is thus just under 6} miles, exclusive of cross- 
over roads at stations and sidings. 

The railway will be constructed, after the prece- 
dent of the City and South London line, with two 
separate tunnels ; one to accommodate the up and 
the other the down traffic. They will be driven 
into the virgin soil beneath all pipes, sewers, and 
other artificial obstructions, the line of route being 
entirely under the London streets. In Newgate- 
street, where the thoroughfare narrows, it will be 
necessary to make the tunnels and platforms at dif- 
ferent levels, after the precedent of the City 
and South London line. These tunnels will be 
11 ft. 6in. in diameter, and this will enable car- 
riages of greater width than usual to be run. The 
tunnels will be lined with cast iron, and will be 
constructed generally on the Greathead system, 
which is already familiar to our readers. It is pro- 
posed to have a 24 minutes’ service, and a train 
will consist of seven carriages, which will accommo- 
date 336 passengers. The weight of a train will be 
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might be made after a certain number of years. 
Happily this demand was unfavourably reported 
upon by the Parliamentary Committee. 

There is no need here to give details of the con- 
test upon the Central London Railway Bill. It is 
sufficient to say that the promoters obtained their 
Act, and now the work of constructing the line is 
well forward. On the present page we publish a 
map of the route. It will be seen by those ac- 
quainted with the Metropolis, that the line passes 
beneath an extremely busy part of London: in fact, 
it is said to be the line of densest continuous all- 
day traffic. The driving of the tunnels presents 
no natural obstructions of a serious engineering 
nature, and by working with the Greathead shield, 
there is no need to break up the streets. Probably 
few persons are aware as they proceed along Oxford- 
street to-day that it is undermined over a great 
part of its length, or that a railway is being ac- 
tively constructed beneath their feet. 

The positions of the stations, and their distances 
apart, from centre to centre of the platform, are 
approximately as follows, starting from the wes- 
tern end of the line : 

Shepherd’s Bush to Holland Park, 1012 yards. 

Holland Park to Notting-hill Gate, 683 yards. 

Notting-hill Gate to Queen’s-road, 768 yards. 

Queen’s-road to Westbourne Park, 986 yards. 

' Westbourne Park to Marble Arch, 1288 yards. 
Marble Arch to Davies-street, 642 yards. 
Davies-street to Oxford-Circus, 699 yards. 

; cae to Tottenham-court Road, 666 
ards, 

Tottenham-court Road to British Museum, 682 
yards. 

British Museum to Chancery-lane, 746 yards. 





parts of the Metropolis that would be more imme- 
diately tapped by the new line, would involve an 
inconvenient break of the railway journey in pro- 
ceeding from Liverpool-street to the Bank, and the 
taking of a cab if the passenger were encumbered 
with luggage. The original project, we believe, 
was to carry the new line, at a considerable depth, 
beneath the Liverpool-street Station, there being 
provided direct access to the platforms of the latter. 

When the construction already in hand, however, 
is carried out, the Bank terminus will put the 
Central Railway in connection with the City and 
South London Railway, which is to extend its 
line northwards from London Bridge to Islington, 
whilst a southern extension is to be made from the 
present Stockwell terminus to Clapham. The latter 
line will go beneath the Central London line near 
the Bank, there being subway connection with the 
stations of each railway. At the Bank Station, also, 
the Central London line will be brought in touch 
with the Waterloo and City line, another deep- 
tunnel railway now rapidly nearing completion. 
Probably also another connection will be secured 
near Oxford Circus with the Baker-street and 
Waterloo line. This is another deep-tunnel rail- 
way, and which will have a station at Charing 


Cross. The Central Railway will thus also be 
brought into communication with the South- 


Kastern system. 

In addition to the lengths of double line above 
given, there is to bea further section of 1036 yards at 
Shepherd’s Bush, the measurement being from the 
centre of the platform to the ends of the sidings in 
the dépét. At the Bank also there will be alength 
of 200 yards from the centre of the platforms to the 
end of the sidings. The total length of continuous 





105 tons, exclusive of locomotive. The cars, first 
and second-class, will be on the American pattern, 
and will be brilliantly lighted by electricity. It 
is to be hoped that the illumination of this railway 
will create a precedent which will be followed by 
the trunk lines. In spite of improvements that 
have been made of late years, and additional 
facilities in this respect which have been put 
within the reach of railway authorities, train illu- 
mination is in a deplorably backward state. If 
promises now made are carried out, as no doubt 
they will be, it will be possible to read a news- 
paper in the cars of the Central London Railway 
without straining one’s eyes. It is a thing that 
ought always to be possible for all classes of pas- 
sengers in any railway train. Certainly, when 
travelling at night, the majority of people would 
prefer to go by the Central London Railway, rather 
than by some other lines that carry a large suburban 
traflic, and which, to their disgrace, still use the 
old oil-lamp in most of their stock. 

With regard to the state of the atmosphere on 
the line, it is probable that there will be an im- 
provement upon anything that has hitherto been 
experienced on an underground line. As the trains 
in each tunnel will always run in one direction, 
they will act as pistons, and thus provide their own 
ventilation. Any person may convince himself of 
this by visiting the stations of the City and South 
London line, in which he will find the draught very 
strong. Electric traction will, however, be an im- 
mense improvement on the steam engines of the 
older underground lines. It is said that one loco- 
motive vitiates the atmosphere as much as 30,000 
people would do. Of course we have experience 
already of electric locomotives in deep-tunnel rail- 
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ways, in the City and South London line. Excessive 
noise from the passage of the train has been found 
an objection in lines of this description. That 
will be rather a difficult problem for the engineers 
to solve, but it is now under consideration. 

We do not propose saying anything about the 
generating stations or the lifts in this introductory 
article. The former is to be at Shepherd’s Bush. 
Between each pair of adjacent stations the line will 
dip; that is, the stations are nearer the surface than 
the general part of the railway. This will have a 
two-fold advantage ; it will reduce the height of 
lifts, and it will also place the stations, as it were, 
ona hill. Trains running into a platform, there- 
fore, will have their speed naturally checked ; whilst 
the starting will be on a down grade, and, therefore, 
will make a less sudden demand for power on the 
central station. Staircases will be provided, as 
well as lifts, for those persons who desire to use 
their legs. The latter are not likely to be a 
numerous company, however, if we may judge by 
experience in the United States and on the South 
London Railway, for it is said that 99 per cent. of 
the passengers prefer to go by lift. The journey 
over the whole of the line will take 25 minutes ; 
whilst from Oxford Circus to the Bank the time 
will be 10 minutes. It has been found by observa- 
tion that the average time of an omnibus from 
Shepherd’s Bush to the Bank is 1} hours. 

Although, as we have said, we are not going to 
describe the engineering features in this article, it 
may be convenient to give a few particulars of the 
Bank Station, perhaps one of the most remark- 
able in the country. The open space in front of 
the Mansion House, which has been aptly described 
as the heart of the City, is to be appropriated to 
this station. In the first place, a public subway is 
to be constructed by the railway company just below 
the road pavement. This (see Fig. 2) will be oval 
in plan, the major axis being roughly E.N.E. and 
W.S.W. One end of this oval will be just beneath 
the apex of the triangle formed by the pavement in 
front of the Royal Exchange, and here two tangen- 
tial passages, ending in flights of steps, will convey 
the passenger from the street surface into the oval 
subway. Proceeding by the southern limb of the 
oval, the passenger will follow a route which 
reaches a point just beneath the pavement in front 
of the Liverpool and Globe Insurance Company, 
and here there will be another flight of steps lead- 
ing to the street. Following the curve of the sub- 
way, the next flight of steps will be that which 
communicates with the pavement above at the 
north-east corner of the Mansion House, in what 
is known as Mansion House-place. The subway 
then sweeps round in a north-westerly direction 
until it touches a point beneath the middle of 
Mansion House-street, as the wide space in front 
of the Mansion House which connects the Poultry 
with Cornhill is called, though probably compara- 
tively few Londoners are aware of the fact. Here 
there is a corridor thrown off approximately at right 
angles to the subway, and proceeding in a westerly 
direction. At the end of the corridor there is a pas- 
sage at right angles, thus forming a T, the transom 
of which crosses the end of Queen Victoria-street. 
At each extremity of the transom there is a flight 
of steps, one of which will land the passenger 
on the pavement where Walbrook joins Queen 
Victoria-street, and the other in tront of Mappin’s 
shop. Having now reached the western extremity 
of the oval, the passenger may turn once more 
eastward by the northerly limb of the subway. 
Soon he will arrive at a flight of steps leading to 
the pavement in front of the Union Bank; and 
from thence the subway sweeps round until it joins 
the point at which we started beneath the Royal 
Exchange pavement. The western corridor referred 
to will communicate with the terminus on the City 
and Waterloo Railway. 

These corridors are to be open to the public for 
purposes of ordinary foot-traftic, and will be of 
immense benefit, especially to women and also the 
less active of the other sex, in crossing from one 
point to another of this immensely crowded spot. 
As the tunnels are only just beneath the road sur- 
face, they are easily reached by a very few steps. 
The subways are to be 15 ft. wide; they will be 
lined with glazed tiles, and well illuminated with 
electric light. Immediately under the oval sub- 


way referred to, there is another of about equal 
section for pipes, sewers, and electric light wires. 
Enclosed by this oval will be the Bank Station, 
the oftices of which will be just below the roadway. 
The latter will be, indeed, a deck of steel and con- 





crete, with paving overlaid, supported by pillars at 
frequent intervals. From the centre of this station 
there will be five wells, each containing a lift for 
the purpose of carrying passengers to the plat- 
forms, which are tu be contained in enlargements 
of the tunnels, 65 ft. below the surface. 

In concluding this introductory chapter, it will 
be convenient to give a few figures of the esti- 
mated passenger capacity of the line. It is said 
that with 2}-minute trains, and all seats occupied, 
each person travelling the whole distance, about 
85 million passengers could be carried in the year ; 
but as everyone, naturally, would not go the whole 
distance, it has been estimated that 100 million 
persons would be carried in 12 months : or, rather, 
that that number of passenger journeys could be 
made in the time. That, however, will appear a 
very optimistic view to take of the prospects of the 
railway. On most suburban lines there is a rush- 
in in the morning and a rush-out in the evening, 
at both of which periods seats are at a premium ; 
in the third-class carriages they have sometimes to 
be shared by double the orthodox number of per- 
sons. For the rest of the day, however, traffic is apt 
to languish, and one person to a compartment is not 
an unusual average. But in the streets on the Cen- 
tral Railway route there is traffic all day. Omni- 
buses and eabs are always going, and the former 
if not always full are generally well tenanted. 
The Central London Railway, in virtue of its 
lifts and its continuous service of 2} minutes, will 
be in many respects as convenient as an omnibus, 
and far more rapid. The stations are so close 
together that passengers can hardly be landed at a 
great distance from their destination, supposing it 
to be on the line of route. Mr. Forbes, of the 
London, Chatham, and Dover line, estimated that 
there would be 16001. per mile per week for the 
local traffic on the Mid-London Railway. In 1866, 
Mr. Baker (now Sir Benjamin) gave 806/. to 10791. 
per mile per week as the percentage on the Metro- 
politan Railway between Paddington and Farring- 
don-street. Between 1867 and 1890, however, 
the London population has increased 35 per cent., 
but the number of passengers in public conveyances 
has grown in a much greater proportion, viz., from 
64 millions to 459 millions ; that is to say, the ratio 
of travel has increased twenty times as fast as the 
growth of population, taking the number of journeys 
only, irrespective of their length. 

In succeeding issues of ENGINEERING we shall 
describe and illustrate the engineering features of 
this most important and interesting railway. 

The engineers to the Central London Railway 
are Sir John Fowler, Sir Benjamin Baker, and Mr. 
Basil Mott (who succeeded Mr. Greathead) ; Mr. 
Henry Tennant, late general manager of the North- 
Eastern Railway, is chairman, and Mr. R. O. 
Graham, also an old North-Eastern Railwayman, 
is the secretary. The Electric Traction Company, 
of which Sir R. Farrant is chairman, have under- 
taken to construct and equip the line for a lump 
sum of a little over 3 millions sterling, and con- 
tracts for the construction have been let to Messrs. 
Walter Scott and Co., Messrs. John Price and Co., 
and Mr. John Talbot. 

We shall, however, refer to the contracts, and 
those by whom they have been undertaken, in 
fuller detail as our description proceeds in future 
articles. 





NOTES. 
GLAUBER SALT IN THE CasPIAN SEA. 

Ar Stassfurt sodium sulphate has for many years 
been manufactured from the sulphate of magnesia, 
contained in kieserit and others of the Abraumsalze, 
so named because they used to be cleared away as 
useless in days gone by, and from the rock salt 
abounding there. If a mixture of these two salts 
in the proportion of 2: 1 is cooled down to 5 deg. 
Cent. and lower, sulphate of sodium crystallises 
out. In the Caspian Sea, Nature has been carrying 
on this process, and we may expect to see soda 
works rise there, which may revolutionise the soda 
industry of the Russian Empire. Nearly opposite 
Baku, on the eastern shore of the Caspian, is the 
Bay of Kara Bugas, a vast basin not much smaller 
than Wales, communicating with the Caspian by a 
narrow channel only. The evaporation in this bay, 
whose depth nowhere exceeds 50 ft., is so rapid 
that there is a constant inrush of water from the 
Caspian. The water of the Caspian is already salt ; 
it contains 0.780 grammes of Na Cl, 0.304 of 
Mg SO,, 0.084 of Ca SO,, besides minor quantities 


of chlorides and carbonates, per litre. The high per- 


centage of magnesia is very striking. The water 
of the bay is much more salt, and the conditions 
are such that the formation of sodium sul- 
phate ought to take place, in which case the 
glauber salt ought to collect on the bottom. A 
committee was appointed to investigate the question, 
and ‘we see from Kusnetzow’s report that a few 
crystals of Ca SO, were found near the entrance of 
the bight, and that they became more frequent 
further in the interior. The bottom of the bight 
proper was covered with a crust of crystallised 
glauber salt 1 ft. in thickness. This natural 
treasure of Na, SO, has been estimated at 1000 
million tons. ‘The bay is well sheltered ; many 
ships cross the Caspian already, from the Volga to 
Baku and the Persian ports ; there is the railway 
line to Samarkand starting further south from 
Osunada. Mazut, the distillation residue of the 
petroleum is plentiful as fuel at Baku. The 
almost uninhabited Ust Urt, the land between the 
Caspian Sea and the Sea of Aral, may thus become 
a manufacturing country. 


Tue ProGress OF THE TRANS-SIBERIAN Ratiway. 

The Russian press states that the Minister of 
Ways and Communications has given his sanction 
to the opening out of goods and passenger traftic 
on the Obi-Krasnojarsk section and along the 
Tomsk branch line. It is expected that by the 
autumn the Central Siberian section will have 
reached Irkutsk, which town will, in this manner, 
be united with the general railway system of the 
Russian Empire. It is proposed for the sake of 
economy to unite the western and central sections 
of the Siberian Railway under one Department of 
Directors, and the offices of both sections will then 
be located at Tomsk. The fears that this great 
undertaking will not pay in a commercial sense 
seem to be ill-grounded. Even now, notwith- 
standing the fact that the line is not completed, 
the railway company has plenty of work on its 
hands. A regular service of trains has already 
been established between Tchelabinsk in Western 
Siberia and the Obi, a distance of 2600 versts. 
The rolling stock now in use has already proved 
to be insufficient for the demands made upon it. 
In consequence of this deficiency an immense 
quantity of freight could not be carried, and even 
at this moment a considerable amount of merchan- 
dise cannot be conveyed by rail for the above- 
mentioned reason. This dearth of rolling stock 
made itself felt at the very opening of the line, 
and the directors have been obliged to increase the 
original number of trains in both directions to 20 
a day, and it is now quite evident that this number 
will be none too many. As can well be imagined, 
this great undertaking has awakened considerable 
interest and curiosity throughout all the Russian 
Empire. A well-known doctor and painter, by 
name Pasjatzky, is at the present moment en- 
| gaged in painting a panorama depicting the most 
interesting and striking places along the line of 
route followed by the Trans-Siberian Railway. 
Dr. Pasjatzky obtained materials for his work 
during a journey made to Siberia last year in a 
specially-constructed carriage. The artist-doctor is 
well-known in Russia on account of his panoramic 
paintings representing the Coronation of the reign- 
ing Tzar at Moscow in the spring of 1896. 


ELEcTROLYTIC SODIUM. 

Although the discovery of the alkali metals— 
potassium and sodium—by Davy over 90 years 
ago, was effected by electrolysis, the electro- 
chemical production of these metals upon a com- 
mercial scale has only been effected within recent 
years. The long delay in the practical application 
of Davy’s method for producing these metals has 
been due to the want of a cheap source of. electrical 
energy. Chemical batteries—the source in Davy’ 
time—were, of course, tooexpensive. The dynamo, 
in its earlier forms, was inefticient. The improve- 
ments brought about in the design and efficiency 
of steam engines and dynamos during the last 
25 years have, however, rendered many processes 


successful that meant commercial ruin in the 
middle years of the century. The agen er 


manufacture of sodium and potassium is one 0 
these. The process and apparatus used in England 
were patented by Castner in 1890 (Patent 13,356), 
and are merely the method and apparatus of Davy 
transferred from the laboratory to the works. An 
iron vessel is used to contain the fused caustic 
hydrate. This is maintained at a temperature 
20 deg. Cent. above its melting point, either by the 


























Fes. 18, 1898.] 


ENGINEERING. 





217 








heat generated by the current or by some external 
source of heat. The cathode is of iron, the 
anode of carbon. The former projects through 
the bottom of the vessel; the latter encircles 
the upper end of the cathode, and is attached 
to the under side of the crucible cover. A {wire 
gauze curtain hangs between anode and cathode, 
and acts as a diaphragm. The regulation of the 
temperature demandscare. If too high, the sodium 
isin danger of re-oxidation ; if too low, the fixed 
hydrate solidifies. The theoretical yield of sodium 
by this process is 7.95 lb. per E.H.P. day of 24 
hours. The actual yield is only 32 per cent. of 
this. Taking the cost of the electrical energy as 
1d. per E.H.P. hour,* the cost of the power re- 
quired to produce 1 cwt. by Castner’s process is 
12s. 6$d.+ At the present price this is worth 20/., 
so the manufacture is not unprofitable, if one can 
find a market. The process just described is used 
at the works of the Aluminium Company, of Old- 
bury, Birmingham, where 1000 horse-power is 
utilised in the manufacture. The output is be- 
tween 5 and 6 tons per week. This company is, 
we believe, the only one manufacturing the alkali 
metals in this country, although other manufac- 
tories exist abroad. The market for metallic 
sodium or potassium is, of course, a limited one. 
Much of the sodium produced at Birmingham is 
used by the firm for the production of sodium per- 
oxide and of sodium cyanide. The former is a power- 
ful oxidising agent ; the latter is a valuable substitute 
for potassium cyanide in the gold-mining industry. 
The electrolytic sodium manufacture is one of the 
most interesting minor electro-chemical industries. 
The manufacture of the older chemical method was 
both complicated and dangerous. It had been 
raised to a high degree of efticiency at Oldbury, in 
connection with the Castner-Webster process for 
producing aluminium worked at this place between 
1888 and 1891; sodium being used to effect the 
reduction of the aluminium chloride. In spite of 
the experience gained in producing metallic sodium 
in large quantities by the chemical process at Old- 
bury, the Aluminium Company have entirely dis- 
carded,the method in favour of the eletrolytic proce- 
dure, and every pound of sodium now made in this 
country is produced by electro-chemical decomposi- 
tion of the hydrate. We believe that a similar 
state of things is to be found in Germany ; while 
Castner’s process is about to be worked at Niagara 
under licence from the parent company in Birming- 
ham. 


EDUCATION IN JAPAN. 


From a Japanese journal we obtain statistics of 
the number of students who have graduated at the 
Imperial University in the course of 20 years, 
arranged according to subjects. The period em- 
braced extends from 1877 to 1896. Law and 
political science stand first with a total of 821 
students, there being 577 in law, and 244 in political 
science. These figures show that the Japanese 
believe that the lawyers and the politicians are the 
most influential members in the community, and 
that their callings offer the best prospect of ad- 
vancement. Next come industries, with a total of 
645, civil engineering being at the head of the 
lists included. under industries, with 210 graduates ; 
mining standing next with 117, followed by me- 
chanical engineering with 94, applied chemistry, 
with 80, and electricity with 63, the remainder 
being made up of those who followed miscellaneous 
callings. Next stands medicine with 563 students, 
46 of whom are pharmaceutists, while agriculture 
Is represented by 456 students. Science shows a 
total of 196, being divided up as follows: Physics, 
64; chemistry, 56; geology, 31; zoology, 17; 
botany, 12; mathematics, 12; astronomy, 4; 
literature, 146. Those in literature are classified 
as follows: Philosophy, 48; general history, 30 ; 
apanese history, 23; Japanese literature, 20 ; 
Chinese literature, 8; English literature, 7 ; philo- 
logy, 7; German literature, 4. The total number 
of graduates in the period named is 2777, and 
the journal from which we have quoted ap- 
— of the prominence law and medicine 
lave assumed, and thinks that the times demand 
lawyers and doctors in larger numbers than engi- 
neers and farmers. In his statistics, however, the 
Writer has overlooked the fact that before the Im- 





° soajeorehers has estimated the total cost of electrolytic 
tum as 117, 10s. per ton. 
at Plectrician, December 25, 1896. Estimate by Ker- 








perial College of Engineering became part of the 
Imperial University, it had sent out between 300 
and 400 graduates, who are now, for the most part, 
the leaders in all the most important industrial 
works which are being carried on in Japan. Be- 
sides the University, moreover, there are other 
Government institutions which have been training 
for the oftices which are directly under Govern- 
ment. The numbers of graduates in each subject 
up to the end of 1894 were as follows: 1. Educa- 
tion, 6497. 2. Military science, 1971. 3. Tele- 
graphy and postal communication, 444. 4, Navi- 
gation, 364. 5. Industry, 348. 6. Commerce, 338. 
7. Agriculture, 231. 8. Fine arts, 203. 9. Naval 
science, 122. Some of the educational institutions 
in Japan, which have exercised a great amount of 
influence on national life, are in private hands. 
That, for instance, presided over by Mr. Fukuzawa 
can count among its past scholars, a large number 
of Members of Parliament and politicians, thus 
showing that it is possible to reach the brains and 
the hearts of the people of a nation without any 
pretentious establishment, or the expenditure of 
much money. Another journal criticises the present 
arrangements for commercial education in Japan. 
There are now in that country 17 commercial schools 
of an ordinary type, in addition to the Tokio High 
School. These schools are attended by 2000 pupils, 
and their annual cost is 100,000 yen; but the 
writer complains that the instruction which is given 
is all of the same type, and that there is no attempt 
to provide schools suited to the industry or trade 
of the districts in which they are situated. He 
thinks that better results would be obtained if the 
education were made more special. The journal, 
however, is not very consistent in its opinions, for 
we find in another column a complaint that the 
spirit of Japanese students is growing more and 
more mercenary, and that in modern education 
too little attention is paid to the cultivation of the 
esthetic faculties, and to supplying students with 
noble ideals. In fact, notwithstanding all the pro- 
gress with which the Japanese are credited, a close 
perusal of their modern literature reveals thefactthat 
pessimistic writers are very numerous. One writer, 
for instance, in an essay on ‘‘The Age of Great 
Ruin” attempts to show (1) the political world ; 
(2) the religious world ; (3) the educational world ; 
and (4) the moral world, are all in a state of dis- 
organisation and corruption. There is sufficient 
truth in what he says to cause his words to be care- 
fully studied. In a transition stage such as that 
through which Japan is now passing, and when 
undue attention is being paid to the merely 
materialistic aspects of education, the country will 
be all the better for a few prophets who direct 
attention to those higher aspects without which 
real progress is impossible. 








Tuk ALLAN AccuMULATOR.—The Allan accumulator, 
which is manufactured by Messrs. Allan and Adamson, 
Limited, of 88 and 90, Tabernacle-street, London, E.C., 
is of the pasted type. The paste, however, is applied in 
a special manner, to secure that it shall always remain in 
place. The grid is somewhat difficult to describe, but, 
in the smaller size, it may be likened to a long narrow 
box, with one end omitted. Through this end, which 
forms the bottom edge of the plate when in the cell, the 
paste is applied. Out of the top and bottom of the box 
—that is, the flat sides of the plates, lozenge-shaped areas 
are cut to admit the electrolyte to the te, while 
in the edges of the plate, holes are formed to provide 
keys for the paste. We have spoken as if the grid 
were built up, but it is really cast in one piece, the 
bars which separate the lozenge-shaped openings being 
bevelled inwards, so that there are no sharp-edged pro- 
jections on the paste to chip off. In the a plate the 
area is broken up by internal ribs which tie the two walls 
of the grid together, and provide additional conducting 
surfaces for the paste to make contact with. Naturally 
the grid is extremely light. The paste, the makers say, 
is mixed in a peculiar way, which renders it not liable to 
buckle. This battery has been on the market for 
three years, and during that period the makers have 
been continually experimenting in improving the manu- 
facture and adding to its durability. They now state 
that the rate of discharge is 1.5 amperes per pound weight 
of complete cell, while the average capacity in watt-hours 
at a similar discharge rate is equal to 9 per pound of 
weight. Of course these figures refer more particularly to 
cells for traction purposes. As an example of what the 
makers offer, we give the following abstract from a tender 
for a battery for use on a new cab: ‘‘40 cells of 210 am- 
pere-hours guaranteed ——: the weight of these cells 
complete will not exceed 1300 lb., and they will measure 
outside 35in. by 34in. by 12in. high.” This provides 
for 74 electrical horse-power, for three hours, or for a 
smaller output for alonger period. The existing cabs in 


THE CREMATION OF DUST-BIN REFUSE. 
To THE Eprror or ENGINgERING. 

Sir,—My attention has been called to your article on 

“Cremation of Dust-Bin Refuse,” wherein it reads that 
reference made by one speaker in discussion on Mr. 
Watson’s paper, to the fact that at Shoreditch, where a 
great deal of money has been spent in laying down plant, 
—— of coal per week has been burnt in destroying the 
refuse. 
_ This is a mischievous representation, which should be 
instantly corrected, for the benefit of the many munici- 
— who are thinking of emulating the example of my 
vestry. 

The above is not the fact ; we are generating all our 
steam for the production of electricity from the burning of 
ash-bin refuse absolutely. We only use coal on Saturdays 
and Sundays, when we have no refuse, and our total con- 
sumption is about 30 tons a month. 

I may say that we are burning about 80 tons a day of 
ash-bin refuse, and have received applications for power 
_ lighting to an equivalent of 12,000 eight candle-power 
amps. 

ith reference to the statement recently made at Glou- 
cester, I would refer your readers to my reply in the 
current issue of the Electrical Review. 

Trusting you will give this letter the publicity it 
demands, 

I am, yours faithfully, 
‘ H. E. Kersuaw, 
; Chairman of the Electric Lighting Committee. 
Coronet-street, Shoreditch, E.C., Takeutep 15, 1898, 








MR. RAWORTH AND ELECTRICITY. 
To THE Eprror or ENGINEERING. . 

Sir,—I have pleasure in devoting a few minutes to the 
above subject, and shall endeavour to enlighten ‘ En- 
quirer” as he desires in yesterday’s ENGINEERING, think- 
ing that my experience covers the grounds in question. 

“* Enquirer” certainly misunderstood Mr. Raworth 
with regard to the 40 per cent. wasted between cylinder 
and shaft of engine, since it is clear that Mr. Raworth 
was referring to such losses occurring between cylinder 
of engine and shaft of the driven machine in the spinning 
mill. 

On the other hand, I think his doubts as to Mr. 
Raworth’s statement that a total loss in engine, dynamo, 
and leads of 15 per cent. only would occur, were the 
spinner to generate his electric power himself, are ex- 
tremely justified, considering that, in addition to fric- 
tional losses going on in the engine, there are at least 
5 per cent. dynamo losses, 2 or 3 per cent. transmission 
losses in the wires, 5 per cent. motor losses, and up to 
10 per cent. losses in gearing; in fact, at least, 20 per cent. 

¢ us assume with Mr. Raworth that of the 100 horse- 
power in question, 60 a actually reach the ma- 
chinery, which, putting the horse-power efficiency of such 
a small compound condensing engine at, say, 78 per cent., 
would leave some 23 per cent. clear frictional losses in shaft- 
ing ; which is a fair average, reaching as it does 30 and 
even 40 = cent. of the engine power in some textile fac- 
tories. However, to provide such 60 horse-power electric- 
ally (I avoid introducing confusing and similar-sounding 
mechanical and electrical units of unequal value) he 
would, says Mr. Raworth, only require 65 horse-power 
from the supply mains, and we can see that the 5 per 
cent. loss is meant to be dynamo loss. 

As it is impossible to do without losses in the electric 
transmission leading to every motor in the building, we 
may consider additional losses to take place of, say, 


3 per cent. 
Assuming that Mr. Raworth generates 1 horse-power 
electric with 14 Ib. coal, which will speak very highly in 


favour of his system, we could almost afford to neglect 
such small losses. 

However, there is a knot in this question, and that is 
that the cotton spinner, even if there would be sufficient 
margin in the possible economy of his power plant left to 
save from, which I doubt, he would, in the aver case 
of electric driving, simply ‘‘run back to jump higher ;” 
i.c., that he would have new losses going on and taking 
the place of existing ones. This for the following reasons, 
which the writer had opportunity to study whilst being 
ne ag in the planning of cotton-mill driving in the 

orth. 

Modern competition compels the cotton spinner to 
manufacture in big quantities, and to concentrate pro- 
duction with a view of economising general establish- 
ment charges. This places him in a position to employ 
large engines as prime movers developing 1 horse- 
power for, say, 2 lb. of coal (which latter, by the way, 
1s cheaper here than abroad), and makes Ae a bad 
customer to be approached by any electric power supply 
company that may work in his neighbourhood. Phen 
comes the question of subdividing power, which is in 
cotton mills of less complication than in many other 
industries, and here it is that ‘‘ Enquirer” will see that 
the customary ropes and shafting afford ready means for 
conveying suitable speed and power from the centrally- 
arranged engine flywheel to the densely-located cotton 
machinery in the rooms, without great expense or exces- 
sive frictional losses. 

Mr. Raworth, no doubt, will be better able than my- 
self to produce prices of installation for the sake of com- 
parison ; but I am of opinion that on this score shafting 
requires a good deal of beating ; and if an electrical plant 
makes me invest more capital, I naturally have to deduct 
from any saving in the running expenses the interest on 
the surplusin outlay. 

We have yet to consider that the electrical motor to be 





London are reported to have 40 cells, with 170 ampere- 
hours capacity, weighing 14 cwt. 








anything like efficient has to run at comparatively high 
speeds, say between 1000 and 2000 revolutions for powers 
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ranging from 10 horse-power down to the smallest size ; 
whereas a drawing frame running at 300 revolutions per 
minute, requires, say, } horse-power per delivery: a 
carding engine, with revolving flat cards, runs at 160 to 
180 revolutions per minute, and requires § to # horse- 
power, and so on. 

If we again introduce gearing, this means two steps of 
purchase, belts first, spurwheels next; which must be 
taken into account ; of course in any case several small 
machines would be preferably driven from one counter- 
shaft and not by separate motors. 

On the whole, I think there are industries where elec- 
trical driving shows far more advantage than in cotton 
mills of wee J load, and where steam is wanted for boil- 
ing and heating. ; ' 

These I need not mention, further than to point out 
that they will be found in shops of great area, with 
scattered and irregularly running machinery. 

Yours truly, 
ARTHUR HERSCHMANN. 

155, Pershore-road, Birmingham, February 12, 1898. 


THE ROYAL ENGINEERS’ WORK IN 
PEACE AND WAR. 
To THE Epitor oF ENGINEERING. 

Sir,—With a good deal of Colonel Bucknell’s letter, 
published on page 747 of your issue of December 17 last, 
one must agree, but I think he should have made a dis- 
tinction between two classes of Royal Engineer. 

Every Royal Engineer is well educated, and they are 
almost all of high atility, but their talents have two 
fields. Those who join the Public Works Department in 
India in their youth, though they begin with less tech- 
nical knowledge than their civil colleagues from Cooper’s 
Hill, ought to, and generally do, become excellent men 
for their work. They start as assistant engineers on high- 
class undertakings, and work up through the different 
grades ; they are all gentlemen, and so are almost invari- 
ably suited for the high positions they are called upon 
to fill. 

The other class is the ordinary officer, who spends the 
most of his life on military duties, with, perhaps, the ex- 
yerience of building a smal, addition to a barracks and 
Lauer quarters in repair. The Government hitherto 
appears to have disregarded the difference of the two 
careers, and hence it was not unusual to find a Royal En- 
gineer placed over a Public Works Department, in which 
some of the civil engineers had 10 times his knowledge, 
begotten from experience. 

The Royal Engineer (to his great credit) is almost 
always liked by the officers of his Civil Department, who 
cheerfully do for him all he is incapable of doing himself. 
The result is, that as long as the subordinate is capable, as 
well as agreeable, the chief holds his place successfully ; 
and the Government imagine, perhaps, that they were 
fairly fortunate in their selection : though were the chief 
a parson or physician he would be as useful in the De- 
partment. 

On a recent occasion a Royal Engineer, after an honour- 
able career as a soldier, was appointed head of a depart- 











ment containing some civil engineers. The soldier was 
asked by one of the civil engineers, had he ever made a 
railway? He answered ‘‘No!” ‘‘ Were you on harbour 
works?” Again ‘‘No!” The inquisitive civil engineer 
then said, ‘‘ Perhaps you did irrigation works, or reported 
upon a scheme for such?” ‘To this, too, there was a nega- 
tive; and at last he was asked did he ever happen to 
supply a town with water, to make a public road, or im- 
prove a river ? and his reply was still ‘‘ No!” 

This represents the position of most Royal Engineers 
who have not served in India, and they can be counted 
by hundreds. 

What should an individual, or a board, such as munici- 
pal or railway, say to a candidate who never actually did 
any of the above works! Civil engineers all know the im- 
portance of experience in such works ; so that when their 
advice is invited in the selection of a candidate, the first 
question they ask is, what has he done? and without 
a good record in this respect a civil engineer has as little 


chance of getting civil work as he has of being put in | 


charge of a Royal Engineer’s command. 

I would wish to invite Colonel Bucknell’s attention to 
the fact that boards, who are the largest employers of 
engineers, and who give away the best paid appointments, 
never employ a Royal Engineer ; and a perusal of the 
Colonial Civil Service List of 1898 will show him that not 
one engineering billet in the Colonies is filled by a Royal 
Engineer. Take the same authority of 20 years ago, and 
it will be found that all the good engineering appoint- 
ments were held by soldiers. Since he admits that ‘‘ the 
Government must be the best judge,” he ought now to | 
allow that the most of the members of his late corps are 
not the best people to place at the head of a civil engi- 
engineering department. 

Yours, &c., 


CiviL ENGINEER. 





GrERMAN Emicration.—There has been a great decline | 
during the last four years in emigration from Germany. | 
In 1893, the number of persons who left the Fatherland 
was 87,577 ; in 1897, the corresponding total had receded 
to 22,220. 





Ovr Ratts Aproap.—The new year has begun well 
with our export rail trade, the shipments for January | 
having been 63,124 tons, as compared with 36,325 tons in 
January, 1897, and 33,651 tons in January, 1896. The 
largest deliveries continue to be made to British India, to 
which 25,152 tons of rails were forwarded in January, as 
compared with 21,622 tons and 16,938 tons in the corre- | 
sponding months of 1897 and 1896 respectively. The 
Argentine Republic imported 11,043 tons of British rails 
in January, as compared with 3068 tons and 11,316 tons 
respectively ; Egypt took 10,881 tons, as compared with 
2353 tons and 21 tons respectively ; British South Africa, 
8213 tons, as compared with 5252 tons and 236 tons respec- 
tively; and Australasia, 4371 tons, as compared with 
8403 tons and 6917 tons respectively. The value of the 
rails exported in January was 290,918/., as compared with 
164,229/. in January, 1897, and 149,546/. in January, 
1896. 
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A GREAT disaster has befallen the United States 
Navy, and we feel sure the sympathy of our naval 
and other readers will be extended to our kindred 
across the sea. The armoured cruiser Maine, launched 
in 1890, and recently sent to Cuba in connection with 
unfortunate differences between the United States and 
Spanish Governments, was lying at anchor in Havana 
Harbour on the night of Tuesday, when at 9.40 an 
explosion took place in the forward part of the ship, 
resulting not only in the destruction of the cruiser, but 
in the death of two officers and 253 men out of a total 
complement of 360. That is about all that is known, 
| excepting that both on the part of the survivors of the 
| Maine, and on the part of the Spanish officers and 
|sailors on the cruiser Alfonso XII., great assistance 
| was rendered ; in some cases almost heroism was dis- 
|played. There is no authentic information as to the 
|cause ; no hypothesis can be formed in the absence 
of details, and we quite agree with the admirable 
counsel of Captain Sigsbee—‘‘ public opinion should 
be suspended till further report.” These are wise 
words, much needed in the present political position in 
the States. Meanwhile it will interest our readers to 
| have before them an elevationand planof the ship. This 
is reproduced from ENGINEERING of January 9, 1891, 
when we published a full description in connection 
Only one or two of the leading 
particulars need be repeated here. The vessel is 
324 ft. 44 in. long over all, and 318 ft. 3 in. on the 
load water line, 57 ft. extreme beam, and, with a mean 
draught of 21 ft. 6 in., displaces 6682 tons. She Is 
driven at 17 knots by two sets of triple-expansion 
engines, of 9000 indicated horse-power, and supplied 
with steam from eight cylindrical return-tube boilers, 
working at a pressure of 135 1b. The heating surface 
is 18,800 square feet, and the grate area 553 square 
feet. The protection consists of a belt 180 ft. long amid- 
ships, extending 3 ft. above and 4 ft. below the water 
line, the thickness being 11 in., tapering from 1 ft. 
below the water line to Gin. at the bottom. Fore 
and aft there are athwartship bulkheads Gin. thick. 
The forward bulkhead is just forward of the turret 
shown in Fig. 2, and there is a protected deck of from 





'4in. to 2in. thick. The turrets are of 105-in. steel 


armour, the gun port plates being 114 in. thick. The 
revolving parts and the spaces used for loading have @ 
fixed breastwork of oval shape 104 in. thick. In each 
turret there are two 10-in. breech-loading guns, while 
the other weapons include six 6-in. breech-loadin 
guns, two 1l-pounder rapid-firing guns, and severa 
machine guns, most of which are shown on the plan. 
There are seven torpedo launching tubes, three below 
the water level and four on the berth deck. 








Coa. IN SwepEN.—It appears that 225,848 tons of coal 
were raised from Swedish collieries in 1896. 
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HISTORY OF THE STEVENS VALVE GEAR. 


On another page of this issue, in our notice of the recent 
meeting of the American Society of Mechanical Engi- 
neers, we refer to a paper on the ‘‘ History of the Stevens 
Valve Gear,” by Mr. Andrew Fletcher, and the two 
letters on the subject written by that veteran engineer, 
Mr. Francis B. Stevens. The following are the letters 
referred to; they will be found full of interest. 


** Hoboken, N.J., April 2, 1897. 

‘My dear Mr. Fletcher,—In answer to your request, 
I send this letter in relation to the Stevens cut-off. 

“ Previous to its introduction in the year 1840, the form 
of valve and valve gear in almost universal use on the 
steamboats navigating the rivers and bays of the Atlantic 
coast was by poppet valves, operated by a single eccentric 
and a single rock shaft, the admission and exhaust of 




















my father, and the machinery was made by H. R. 
Dunham and Co., North Moore- street, New York, 
where you served your apprenticeship. As the work 
was not finished until after the opening of naviga- 
tion on the Hudson, I was unable to attach it to 
the engine until the following August, when the Albany 
was laid up for repairs at Cold Spring, opposite West 
Point. And in the interval I had similar machinery 
of smaller size made by the firm mentioned, and put in 
operation on the engine of the steamboat Columbus, 
owned by my uncle, Robert L. Stevens. The engine of 
the Albany had a cylinder 65 in. in diameter and 9 ft. 
stroke. That of the Columbus was 40 in. in diameter by 
12 ft. stroke. The cut-off as first seni was essentially 
the same as at present. On the Albany the length of the 


toes was 26 in., and the lift of the valve was 53 in. 
“On submitting to my uncle, Robert L. Stevens, my 
model of the cut-off, made on a scale of 14 in. to the foot, 











***1. The combination of an additional and separate 
eccentric wheel to work a rock shaft to raise the steam 
valves in combination with any of the several methods 
hitherto used for working the exhaust valves. 

‘“**9. The manner in which the toes are affixed to the 
rock shaft so that the shaft is made to vibrate during a 
certain interval, without either toe communicating 
motion to either valve. 

‘«*3, The connection of the cogwheel and rack, in the 
manner set forth, for the more completely effecting our 
object.’ This connection was never used, being found 
unnecessary. 

‘*The patent was renewed in 1855 and expired in 1862. 
Its validity was never attacked, and none of its claims 
were infringed during the 21 years of its existence. Since 
it expired, separate eccentrics for the steam and exhaust 
valves have been frequently ¢ — in combination with 
the Sickles, the Allen, and other cut-offs. 





















































TOES AND WIPERS FOR STEVENS CUT OFF, 
STEAMERS ALBANY & NEW YORK, 
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which was called the camboard cut-off. 


Mississippi, at the date mentioned, the engines were the | 
Same as at present in use, having poppet valves worked by | 
cams on the main shaft. 

a In the latter part of the year 1839 J invented the | 
Stevens cut-off, and early in the year 1840 I had the | 
machinery for its application on the engine of the 
Steambuat Albany male, 


This vessel was owned by 

















effected by a, he proposed an improvement, by substituting a cogwheel St 
ve on the steam pipe worked by cams on the | for the arm of the rock shaft, by which a greater angular 
On the| motion of the rock shaft, and consequently a shorter cut- 


off, could be obtained. We then agreed to take out a 
patent in our joint names, with the understanding that I 
was to have complete ownership of the patent. And in 


April, 1840, I made the drawing that accompanied the 


patent, a copy of which, on a reduced scale, I annex. The 
—_ was granted on January 25 following, the claims 
ing as follows : 


| In the course of the year 1840 I applied the cut-off to 
|the engines of eight steamboats, namely, the Albany, 
| Columbus, Rochester, De Witt Clinton, Independence, 
| Swan, and two steamboats on the Delaware ; and shortly 
afterwards I sold a half-interest in the patent to my 
father, James A. Stevens. 

| “In the year 1842 the Stevens cut-off was applied to 
the engine of the United States steamer Fulton the 
Second, and afterwards to the greater portion of the 
paddlewheel vessels of war of the United States Navy. 

“In 1845 it was applied to the steam frigate Missouri. 
The contract for it, made by my father and myself with 
the Navy Department, required that the cut-off should 
be made adjustable while the engines were in motion. 
To effect this, devices made at the works of H. R. Dun- 
ham and Co. were applied to quickly change the angle of 
the toes, the —_— of the arm pin, and the lead of the 
eccentrics. This vessel was the flagship of Commodore 
Berry’s squadron on the famous expedition to Japan in 
| Sees. And Mr. Daniel B. Martin, afterwards Engi- 
| neer-in-Chief of the United States Navy, reported that 
| this adjustable cut-off worked perfectly during the whole 
| cruise, lasting about two years. The cut-off has been 

made adjustable on river steamers by this and other 
plans ; but the advantage gained has not been considered 
jequivalent to the increased complication of the ma- 
|chinery. Previous to and during the Civil War, the cut- 
| off was on many large ocean steamers. 
“The advantages gained by the Stevens cut-off over 
| the cambvard cut-off were: First, the saving of a portion 
of the steam in the space between the butterfly valve and 
the main valves; secondly, the use of two eccentrics 
| allowed the lead of the exhaust valve to be greatly ad- 
| vanced, by which a quicker exhaust was obtained, and 
| also the reversal of the strain on the piston at the end of 
the stroke was more gradual, and with less jar on the 
2arings. 

‘‘The Stevens patent, whether under the combined 
first and second claims or under the first claim alone, can 
be said to have been in universal and exclusive use on all 
beam engine paddle-wheel steamboats in the United 
ates since the expiration of the patent 35 years ago. 
‘Of late years the substitution of the screw, with its 
quick-moving engine and slide-valve, has superseded the 
paddle and poppet valve on the ocean, and also in great 

0 on the rivers of the Atlantic coast, and on the great 
| lakes. 

‘‘T add the following account of the early use of the 
expansion of steam and of the valves used on the Atlantic 
seaboard, 

‘* Watt, the creator of the steam engine for uses othe 
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than pumping, was the first to conceive the idea of uti- 
lising the expansive action of steam in the cylinder when 
cut off from the boiler, and proposed it in a letter to Dr. 
Small in 1769 (see Farey’s ‘‘Treatise on the Steam 
Engine,” London, 1827, page 339). He was also the first 
to put the idea in operation, which he did at the Shadwell 
Water Works in 1778 (Farey, page 341). He patented 
the application of this principle in his third patent, dated 
March 12, 1782, and in the specification and drawing 
clearly and beautifully illustrated by a diagram the 
principle of expansion (see Farey, page 347). He there- 
after applied this principle to all of the single-acting 
pumping engines that he made, cutting off the steam by 
the main steam valve, and at from one-half to two-thirds 
of the stroke of the piston on the downward stroke, the 
pressure on each side of the piston being in equilibrium 
on the upward stroke (Farey, page 352). 

‘But although Watt invented and patented the double- 
acting rotative steam engine in his second patent, dated 
October 25, 1781, and although he made many of these 
engines, of many different sizes, and was in fact the only 
maker of them in the world during the long period that 
elapsed between their introduction and the expiration of 
his extended patent in the year 1800, he never used steam 
expansively on a rotative engine (see Farey, note a, at the 
foot of page 487). The engine that Fulton bought from 
Watt in 1805-6, and which he placed on the Clermont in 
1807, was operated by Watt’s hand-gear, as shown on 
Plate XIII. of Farey’s treatise. 

**Tt was very ingenious, but complicated, made almost 
entirely of steel tempered blue, and was operated by 
tappets and detents. No modification of Watt’s hand- 
gear, to enable it to cut-off the steam on a rotative engine, 
was ever made by him or by others. The engines of all 
the numerous vessels that Fulton built were copies of the 
one he bought from Watt. 

‘*When about 11 years of age I frequently saw the 
steamboats Fire Fly and Lady Richmond, built by 
Fulton. Their speed was about 44 miles an hour. I also 
frequently saw Watt’s hand-gear in operation ; and re- 
member on one occasion seeing the detents fail and the 
engine instantly stopped. No lead could be given by the 
hand-gear ; and the cranks were carried past the centres 
by a flywheel. All of Fulton’s steamboats had flywheels 
geared two to one, thus increasing the force of momentum 
fourfold. 

“In the year 1814 Robert L. Stevens built the steam- 
hoat Philadelphia on the Delaware, the engine having 
Watt’s hand-gear. And in the year 1817 he invented the 
camboard cut-off, previously mentioned, and attached it 
to this engine as a separate cut-off. This was made by 
a butterfly valve placed on the steam pipe at its junction 
with the steam chest, and operated by two cams on the 
main shaft, pressing against the camboard and connected 
to the butterfly valve, and to a strong spring on its arm 
by a rod about 4in. in diameter. The length of the cut- 
off corresponded to that of the cams, and the motion 
was exceedingly rapid. He at the same time increased 
the pressure from 24 1b. to 10 1b. per square inch. This 
cut-off was very successful, and remained in use on all 
low-pressure steamboats in this country long after the 
hand-gear of Watt had been superseded by the eccentric 
of Murdock, and up to the introduction of the Stevens 
cut-off in 1840. 

“ Yours truly, 
‘*Mr. Andrew Fletcher. Francis B, STEVENS.’ 


‘*Hoboken, N. J., April 2, 1897. 
‘My dear Mr. Fletcher : 

‘**T also send the following account of the eccentric, 
deriving its motion from the shaft which superseded 
the plug tree, tappets, and detents of Watt, and was 
applicable alike to poppet and slide valves; and also 
add an account of the slide valve. These were both 
patented by William Murdock, the foreman and partner 
of Watt, in 1799. 

‘* A notable circumstance in regard to the slide valve 
is that up to the year 1838, although it was then in 
universal use on the locomotives and marine engines of 
England, and also on the locomotives of this country, it 
had only sufficient lap, or cover, as it was then called, 
to prevent the steam from blowing through the cylinder. 
The Chevalier De Pambour, in his famous treatise on the 
English locomotive in 1836, gives a drawing of the valves 
then in use on them, slowing little or no lap; and 
although he writes very fully on the lead, he makes no 
mention whatever in his treatise of the lap or of its 
effect. 

‘‘In the year 1838 the eighteen locomotives of the 
Camden and Amboy Railroad had ,-in. lap. In the 
same year the steamer Great Western made her first 
passage. Her engines had the D slide, with little or no 
lap, and carrying 24 lb. pressure per square inch. She 
had a separate cut-off valve somewhat like the camboard, 
but it was never used, the low pressure of steam rendering 
it almost useless. 

‘*T have not met with an account in any publication, 
up to the year 1838, describing’ increased lap either in 
text or drawings. 

“The link motion was applied to the slide valve about 
that date. And in conjunction with it, in the course of a 
few years, the lap was gradually increased to its present 
extent, both liberating the exhaust in advance of the 
admission of steam, and forming the efficient expansion 
gear in use on locomotives and screw steamers. 

“Yours truly, 
“Francis B, STEVENS.” 


’ 














De.agoa Bay anv Durban.—Arrengements have been 
made by which, in the event of a cable interruption be- 
tween Delagoa Bay and Durban, telegrams will be re- 
ceived at Pretoria and transmitted thence to Delagoa 


THE PHYSICAL SOCIETY. 


Tur annual general meeting of the Physical Society 
was held on February 11, Mr. Shelford Bidwell, Presi- 
dent, in the chair. The report of the Council was read 
by Mr. Elder. Dr. Atkinson then presented the trea- 
surer’s report, and informed the Society of the improved 
condition of its finances. The difficulties of the previous 
year had arisen from the expenses incurred by the publi- 
cation of abstracts of current scientific literature ; those 
difficulties had been surmounted without drawing upon 
the reserve fund. Very few Fellows had objected to the 
increased subscription. In acknowledgment and neve. 
ciation of the Abstracts, now presented to all Fellows, 
many of the original life members had lately made addi- 
tional voluntary donations to the funds of the Society, 
thus sharing with new Fellows the extra outlay involved 
by the Abstracts. It was to be hoped that all life mem- 
bers would adopt this course, more especially as the scope 
of scientific literature covered by the Abstracts was now 
being extended to British as well as to foreign sources. 
Votes of thanks were d to the Council, the officers, 
and to the Council of the Chemical Society for the use of 
their rooms at Burlington House. Two Honorary Fellows 
were unanimously elected by ballot, i.e., Riccardo Felici, 
professor in the University of Pisa ; and Emilio Villari, 
professor in the University of Naples. Council and 
officers for the forthcoming year were elected as follows : 
President, Mr. Shelford Bidwell. Vice-Presidents who 
have filled the office of President: Dr. J. H. Gladstone, 
Professor G. C. Foster, Professor W. G. Adams, The 
Lord Kelvin, Professor R. B. Clifton, Professor A. W. 
Reinold, Professor W. E. Ayrton, Professor G. F. Fitz- 
gerald, Professor A. W. Riicker, Captain W. de W. 
Abney. Vice-Presidents: Professor C. Vernon Boys, 
Major-General E. R. Festing, Mr. G. Griffith, Professor 
J. Perry. Secretary, Mr. H. M. Elder, 50, City-road, 
E.C. Foreign Secretary, Professor S. P. Thompson. 
Treasurer, Dr. E. Atkinson. Librarian, Mr. W. Watson. 
Other Members of Council: Professor H. E. Armstrong, 
Mr. Walter Bailey, Mr. L. Clark, Dr. A. H. Fison, Mr. 
R. T. Glazebrook, Professor A. Gray, Professor J. 
Viriamu Jones, Mr. 8. Lupton, Professor G. M. Minchin, 
Mr. J. Walker. 

The President then read an address, in which the aims 
and history of the Physical Society were outlined. This 
address will be published in full in due course. Professor 
Riicker said that among the new and useful departures 
lately made by the Physical Society, the institution of a 
presidential address was particularly worthy of notice ; it 
was very desirable from time to time to hear a summary 
of what had been achieved during the year, it was also 
desirable that the objects of the Society should be from 
time to time definitely stated ; this departure had been 
fully justified by the address of Mr. Shelford Bidwell. 
A paper by Mr. G. H. Bryan on ‘Electromagnetic In- 
duction in Plane, Cylindrical, and Spherical Current 
Sheets, and its Representation by Moving Trails of 
Images,” was read by Mr. Elder. The phenomena of 
induction in a cylindrical conducting sheet in a two- 
dimensional field, and of induction in a spherical sheet in 
any field due to the generation or motion of poles, 
magnets, or currents, in the presence of the sheet, can be 
represented by moving trails of images which are but 
slightly more complicated than the well-known trails of 
images in a plane sheet. The images, representing the 

tentials of the induced currents on the two sides, start 
ues the source of disturbance and its inverse point, and 
move normally away from the surface of the sphere and 
cylinder, with velocity varying directly as the disturb- 
ance. At the surface of the sheet this velocity becomes 
equal to the corresponding velocity for a plane sheet. 
The images are in most cases similar in nature to the 
inducing source of disturbance, and their intensities are 
found in every case to vary as a power of the distance 
from the centre. The images due to the sudden gene- 
ration of a magnetic pole in the presence of a spherical 
sheet are, however, analogous to the hydrodynamical 
image of a source in a sphere. Dr. 8. P. ee ec said 
the method and the results obtained would find useful 
application in the solution of many allied problems. The 
President proposed a vote of thanks to the author. The 
meeting was then adjourned until Saturday, February 26, 
on which occasion the Physical Society will visit Eton 
College. [Fellows are informed that a train leaves Pad- 
dington for Windsor at 2.25 p.m.; this arrives in time 
for the meeting, which is at 4 p.m.] 








LAUNCHES AND TRIAL TRIPS. 
Messrs. Suort Broruers, Sunderland, launched on the 
4th inst. a steel screw steamer, built to the order of Mr. 
James Westall, of Sunderland, of the following dimen- 
sions: Length, 360 ft.; breadth, 47 ft.; and depth 
moulded, 27 ft. 4 in., and having a deadweight carrying 
capacity of 5700 tons on Lloyd’s summer freeboard. The 
vessel 1s being fitted with triple-expansion engines by 
Messrs. William Allan and Co., Limited, having cylinders 
25 in., 40 in., and 67 in. in diameter respectively, with a 
stroke of 45 in., steam being supplied at 160 lb. pressure 
by two large boilers. 


Messrs. W. Simons and Co., Limited, Renfrew, 
launched from their yard on February 7 the second of two 
tary steam hopper barges for the Mersey Docks and 
farbour Board. The boat is of the following dimen- 
sions: Length, 205ft.; breadth, 35 ft.; depth, 16 ft. 3in.; 
the hopper capacity being equal to carrying 1200 tons of 
dredgings. The vessel is propelled by two sets of inde- 
ndent triple-expansion engines of about 1200 indicated 
orse-power, a seg by steam from two return-tubular 
boilers at a working pressure of 160 lb. 


Tees, launched a ‘‘ Trunk” steel screw steamer named 
the Chatham, of the following dimensions, viz.: Length 
between perpendiculars, 280 ft. ; breadth extreme, 42 ft. ; 
depth moulded, 20 ft. This steamer has been built to 
the order of the Britain Steamship Company, Limited. 
She will be fitted with a set of powerful triple-expansion 
engines by Messrs. Blair and Co., Limited. 





Messrs. Ramage and Ferguson, Limited, Leith, launched 
on the 8th inst. a screw steamer named Louga, of about 
1000 tons, built for Mr. Thomas Cowan, Grangemouth. 
The principal dimensions are: Between perpendiculars, 
213 ft.; breadth, 32 ft. ; depth moulded, 14 ft. 6 in.; 
while the machinery consists of triple-expansion engines 
with cylinders 17 in., 27 in., and 44 in. in diameter by 
30 in. stroke, steam being supplied from a large steel 
boiler working at 160 lb. pressure. 


Messrs. Irvine’s Shipbuilding and Dry Docks Com- 
pany, Limited, West Hartlepool, launched on tbe 8th 
inst. the steel screw steamer Edenhall, of 4250 tons 
deadweight carrying capacity on Lloyd’s summer free- 
board. ‘This vessel is built to the order of Messrs. J. E. 
Guthe and Co., of West Hartlepool, and is of the fol- 
lowing dimensions: 313 ft. by 44 ft. by 23 ft. 0$in. The 
engines are of the triple-expansion type, and will be 
supplied by Messrs. William Allan and Co., Limited, 
Sunderland. 





The steam trials of the battleship Illustrious have so 
far “sie satisfactory, The vessel went out from 
Chatham on Thursday, the 10th inst., in charge of 
Captain G. L. Atkinson on her eight hours’ natural- 
draught trials. Mr. H. J. Oram, of the engineer-in- 
chief's department, represented the Admiralty; Fleet- 
Engineer Elbrow, the engineering department of the dock- 
yard; and Mr. May was present on behalf of the con- 
tractors (Messrs. Penn). Throughout the engines worked 
smoothly, and the indicated horse-power and speed ob- 
tained were in excess of that required by the contract. 
The official results were as follow: Draught of water— 
forward, 25 ft. 1lin.; aft, 26 ft. 6 in.; speed of ship, 
15.96 knots ; steam pressure in boilers, 147 Ib. per square 
inch; vacuum in condensers, 26.4 in. starboard; 28.0 
port ; revolutions per minute, 96.7 starboard, 96.2 port. 
Mean pressure in receivers —starboard —high, 144 lb. ; 
intermediate, 56 lb.; low, 13 Ib. ; port—high, 144 lb. ; 
intermediate, 59 lb.; low, 13 Ib. Mean_pressure in 
cylinders—starboard—high, 53.3 lb. ; intermediate 25.5 lb.; 
low, 12 Ib. ; port — high, 44.8 lb. ; intermediate, 25.4 lb. ; 
low, 12.6 1b. Mean indicated horse power—starboard— 
high, 1667; intermediate, 1740 ; low, 1819—total, 5226; 
port—high, 1394; intermediate, 1722; low, 1899—total, 
5015; grand total for the two sets, 10,241. In consequence 
of a few minor defects the forced-draught trials were 


postponed. 


Messrs. J. M‘Arthur and Co., Paisley, launched on 
the 10 inst. the first of two steel screw steamers they are 
building to the order of Messrs. Paton and Hendry, 
Glasgow, managers of the Glasgow Steam Coasters Com- 
pany, Limited, and fitted with compound surface-con- 
densing engines by Messrs. Shanks, Anderson, and Co., 
Pollokshaws. The name is Kildalton. 


Messrs. S. M‘Knight and Co., Limited, Ayr, launched 
on the 10th inst. a steel screw steamer of about 400 tons 
deadweight, built to the order of Captain William 
Rowland, of Runcorn, and 9, Canning-place, Liverpool, 
to be employed in his general carrying trade. Her 
dimensions are: Length between perpendiculars, 142 ft. ; 
breadth moulded, 24 ft.; depth moulded, 11 ft.; built 
under special survey to class 100 Al at Lloyd’s. The 
vessel will be propelled by compound surface-condensing 
engines, constructed by Messrs. Ross and Duncan, Glas- 
gow. The vessel is named Florence. 


Messrs. Robert Duncan and Co., Limited, Port 
Glasgow, launched on the 10th inst. a small steel screw 
steamer named Areverga, to the order of Mr. Alexander 
Kerr, Loch Ranza. The steamer, which has been built 
for the Arran coasting trade, will be engined by Messrs. 
Campbell and Calderwood, Paisley. 














The steel screw steamer, Dunrobin, built by Messrs. 
Craig, Taylor, and Co., Thornaby-on-Tees, to the order 
of Messrs. Macbeth and Gray, Glasgow, was taken to 
sea for her trial trip on the 10th inst. The dimensions of 
the steamer are 332 ft. by 46 ft. by 23 ft. 9in., and_the 
engines, which have been fitted by Messrs. Robert 
Stephenson and Co., Limited, Newcastle, have cylinders 
22 in., 36 in., and 60 in. in diameter by 42 in, stroke, with 
two large boilers, 160 1b. pressure. The trial was satis- 
factory. 


The steel serew steamer, Bute I1V., which Messrs. 
Fullerton and Co., Paisley, launched a few days ago for 
Messrs. Hill and Co., Glasgow, was tried on the 9th inst., 
and the mean of two runs gave a s of 105 knots. 
The engines were provided by Messrs. Cameron, Mills, 
and Co., Glasgow. 








WATER IN QUEENSLAND.—A flow of 4,000,000 
day has been struck at Phillot’s Horton Va 
areas in the Cunnawulla district of Queensland. 


“yee per 
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BELGIAN Briquerres.—The exports of briquettes — 
Belgium last year were 603,165 tons, as compared wit 

459,974 tons in 1896, and 459,702 tons in 1899. The in- 
crease observable in last year’s total was largely attribut- 
able to augmented exports to France, to which country 
300,354 tons of briquettes were sent last year, as com- 








Bay. 


On the 7th inst. Messrs. Ropner and Son, Stockton-on- 


pared with 170,826 tons in 1896, and 166,124 tons in 1899, 
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INDUSTRIAL NOTES. 


On the first available night of the session no fewer 
than about a score of Bills were introduced having 
more or less reference to labour or to workmen, and, 
of course, these do not comprise all that may be 
brought in later on. But the general opinion seems 
to be that labour questions will not play any very im- 
portant part in Parliament this year. The feeling 
rather is that the recent dispute in the engineering 
trades has ‘‘ put back the clock,” to use the expression 
of a member who is a large employer, and yet, at 
the same time, a staunch supporter of trade unionism. 
The labour members mostly agree in this view, and do 
not think that the eight-hours question, by legislation, 
has made or is making progress. The first Bill in 
connection with labour questions came out No. 2 on 
the ballot list, namely, a ‘‘ Bill to abolish defence of 
common employment in cases of injuries to workmen 
arising in occupations not within the Workmen’s Com- 
pensation Act, 1897.” This measure is brought in by 
Sir Arthur Forward, formerly a Civil Lord or secretary 
to the Admiralty in the previous Conservative Govern- 
ment. This Bill raises the whole question of common 
employment in connection with employers’ liability. 
The Miners’ Eight-Hours Bill is sixth on the list, and 
is in charge of Captain Cecil Norton, a London mem- 
ber. A Bill to amend the Coal Mines Regulation 
Acts is brought in by Mr. Samuel Evans, a Welsh 
member. Sir Charles Dilke has also given notice of a 
Bill (No. 63), while that by Mr. Evans is No. 19. Both 
probably will aim at much the same thing. A Bill 
to grant certificates to persons in charge of steam 
engines and boilers is in charge of Mr. J. Samuel, 
and one for the Inspection and Registration of Boilers 
in the charge of Mr. Charles Fenwick—these are re- 
spectively Nos. 38 and 39 in the first ballot. Sir 
Howard Vincent seeks to regulate the immigration of 
aliens, and to amend the Merchandise Acts. Sir John 
Lubbock seeks to provide for the earlier closing of 
shops, and Sir Charles Dilke to amend the law relating 
to shops. Mr. Bartley deals with old-age pensions, 
and with out-door provident relief. Workmén’s 
dwellings are dealt with in two Bills, one by Sir 
Alfred Hickman and another by Sir H. Vincent, 
labourers’ dwellings in Ireland being also dealt with 
by Irish members. Mr. Sam Woods deals with work- 
men’s cheap trains, and Mr. W. Allan with the Mer- 
chant Shipping Acts, as regards shipowners’ liability. 
The Bills are many, but the chances of passing them 
are regarded as very remote. 





The Council of the Amalgamated Society of Engi- 
neers have issued a statement with respect to the 
position of affairs under the recent settlement of the 
dispute. The circular recalls the intimation in the 
last report of the possible calls for further levies to 
carry on the fight, the circular as to which was not 
issued because of the determination to end the battle. 
According to the statement issued, the real cause of 
the collapse was the meagre results of the new appeal 
for funds emanating from the Memorial Hall Cen 
ference. The results did not realise the extravagant 
expectations of the conveners. But the lower-paid 
districtsalso complained of the drain upon the members 
of the Engineers’ Society by constant levies and con- 
tributicns. The circular then refers to the withdrawal 
of the demand for the eight hours. This, it appears, 
was done under pressure, both outside and from inside 
the union, the organisers being in favour of such with- 
drawal. Why the demand was not withdrawn at the 
same time as the ‘‘ strike notices” is a puzzle to most 
men, for the withdrawal of the latter ought to have 
included the former. It was asad blunder in policy 
not to do so, and it has involved the society in great 
losses, as well as the men, the employers, and the 
public. The circular does not complain much as to 
the resumption of work, but it indicates that it is 
rather early to judge by results. It states that ‘‘ there 
has been a fair absorption of the men into the shops ;” 
but in London the start, it is said, has only been 
partial. It leaves the question of causes for the pre- 
sent. The report states that the men must give the 
conditions a fair trial, and intimates that they may have 
“mutually beneficial results.” This is a recognition 
Which will help to soften the former denunciations of 
the terms of settlement when they were under dis- 
cussion, and before the attitude of the men and the 
state of the finances led the leaders to study the con- 
ditions with less prejudiced eyes. The document 
closes by declaring that they ‘look back without 
remorse, and forward without flinching,” in spite of 
all the losses, the state of the funds, and the conditions 
which the men have been compelled to submit to. If 
the leaders who were and are responsible feel no re- 
morse, the men and other labour leaders feel dee 
regret, not without some anger, at the way in whic 
“— has been paralysed and resources wasted. 
ae. - Engineers’ report states that the number of 
— ers at the date of the returns was 90,813, of 
. om 23,411 were on donation benefit, 1893 on sick 

nefit, and 3054 on superannuation allowance. The 
cost for the month was 21,836 on donation (excluding 








those not full members), 8074/. 4s., or at the rate of 
2s. 94d. per member per week ; on sick benefit, 1879, 
costing 779/., or 3}d. per member per week; on 
superannuation benefit, 3054, costing 1342/. 17s, 
or 54d. per member per week. The totals thus given 
include 26,769 members, and the cost 10,196/. ls., 
or 3s. 64d. per member per week. The remainder 
were trade members and others. But this does 
not represent the whole of the cost, for the 
amount expended from the contingent fund was 
20,936/. 15s. 7d.; amount previously reported, 
212,401/. 1s. 8d., or an aggregate of 233,337/. 17s. 3d. 
The addition of this total to the monthly payments, 
under the heads of donation, sick benefit, and super- 
annuation, make up the large drain upon the society 
by the recent dispute. A detailed account of the 
cost of the dispute, and the sources and amount of the 
revenue, is promised at an early date. Then the 
public will be able to judge as to the pecuniary cost to 
the labour organisations of the country. ‘‘A Batter- 
sea Member” proposes the establishment of an insur- 
ance scheme for sending to the House of Commons 
370 labour members. This is a big order, but the 
member shows (upon paper) how it could be done. 
One of the suggestions is curious. The persons to be 
nominated are called ‘‘Controlled Labour Candi- 
dates.” Very much controlled, no doubt. The vast- 
ness of the scheme is its weakness. Nothing but 
“capture” will suit the new labour leaders. But 
“capture” is not easy, and it may be that it will 
work out on the wrong side. The proposal to estab- 
lish a political union, in lieu of the old-fashioned trade 
union, is not well received by the old labour leaders, 
most of whom regard it as a blow at trade unionism, 
and a move in the direction of socialism. The Engi- 
neers having failed in an industrial movement, imagine 
that they might succeed in the political arena. But 
the chances are less in the latter than in the former, 
because the interests are more complex, and often 
more at variance than in a purely labour conflict. 





The effects of the resumption of work have already 
been seen in the decrease of the number of men on 
donation benefit in the Ironfounders’ Society, the 
report of which was able to announce that already 163 
fewer were in receipt of that benefit. At the close of 
January the society had paid 18 weekly subscriptions 
to the Allied Trades Lock-out Fund, making a total of 
2700/. The weekly subscription has now been stopped, 
as the council ‘‘ consider that the society has done its 
duty to those engaged in the struggle,” a struggle 
which they had been drawn into, but which they did 
not like. As to ‘‘the terms of settlement, we do not 
care to enter into them, believing that the least said the 
soonest mended.” This indicates the view of the Iron- 
founders. The executive council have also decided 
‘*that the extra donation allowance shall cease on and 
from the 26th inst.” This step they regret, as some 
will suffer by it, but the executive urge that it is essen- 
tial for the welfare of the society as a whole. The 
Hanley members, after a struggle lasting 36 weeks, 
have agreed to an advance of Is. per week in wages, 
as a compromise. It appears that the men offered to 
accept this so long ago as October, 1897, but the em- 
ployers refused ; the council, therefore, say that the 
latter are responsible for the continuance of the 
struggle for over three months. The return as to the 
state of trade has not changed much, but it was some- 
what worse than the previous month. In 92 places, 
with 10,106 members, trade was from very good to 
slack ; in the previous month there were 97 places, 
with 11,073 in this condition. In 33 places, with 6771 
members, trade was bad or very bad ; last month those 
terms applied to 28 places, with 5841 members. But 
the settlement of the engineers’ dispute will soon alter 
this. The total number on the funds was 3534, of 
whom 2048 were on donation, 447 on sick benefit, 799 
on superannuation allowance, 200 on travel or other- 
wise on the trade funds, and 40 on dispute pay. The 
total cost was 1540/. 7s. per week, or about 1s. 10d. 
per member per week. The total funds in hand 
amounted to 42,631/. 18s. 3d., showing a decrease in 
the month of 32231. 2s. 10d., or since tac 1898, 
of 52001. in the past year. Considering the long dis- 
pute, in which the members suffered to some extent, 
the decrease in funds is not alarming. Otherwise the 
society has prospered generally, the members have in- 
creased, and in many places where wages were re- 
garded as low, they have been able to get an advance 
without any great difficulty. 





The report of the Amalgamated Society of Car- 
penters and Joiners makes no reference to the engineer- 
ing dispute, except to state that the levy, which had 
been on for 21 weeks, ended on January 29, but that 
arrears have still to be paid up. The ng = 
3900/. to the Engineers, 1160/. to the Machine 
Workers, 480/. to the Steam Engine Makers, and 
smaller sums to 14 other societies ; besides which the 


society advanced as loans 3900/. to the Steam Engine 


Makers, and 1200/. to the Machine Workers. There 
were resolutions from some branches to lend 10,000/. 
to the Engineers without interest, but the close of the 





dispute rendered it no longer necessary. Whatever 
the chief leaders in the recent dispute may say, the 
Carpenters and Joiners did well in the extent of sup- 
port accorded to the men who were out. The total 
membership of the society is 53,017, of whom only 942 
were on donation. There were also 1318 on sick 
benefit, and 719 on superannuation allowance. The 
state of trade continues to be exceedingly good, and 
advances in wages are reported. At Morecambe the 
wages have been increased by fd. per hour, with a 
further }d. in January, 1899. At Maidstone, Rother- 
ham, and Driffield advances have been conceded. At 
Tavistock, after a 10 months’ struggle, the employers 
have conceded 1d. per hour. At Toockturn the men 
have withdrawn the legal proceedings against the em- 
ployers, the decision in the Allen v. Flood case being 
similar to that for which the men contended. At 
St. Helen’s arbitration was resorted to, with the result 
that a full award on all points has been given. The 
action was taken under the Conciliation Act, 1896, 
and seems to have been a complete success, in spite of 
the condemnation of the Act by the Engineers. But 
the procedure was different—both parties agreed to 
act under the statute. The council call upon the 
members to act in a conciliatory manner, and to take 
steps before a dispute arises, so as not to resort toa 
strike. The award in the St. Helen’s case covers a 
wide field, including wages, hours of labour, appren- 
tices, improvers, notice of dismissal, overtime, country 
jobs, and general working rules. The new rules are 
to be in force for a year from the end of this month. 
The arbitrator was Sir Thomas White, of Leicester, a 
gentleman altogether unconnected “with the building 
trades, but who was accepted by both parties cordially 
as the umpire in the case. 





The engineering establishments throughout Lanca- 
shire are being gradually manned, but it will take 
time for all the men who came out to find places 
again. It is estimated that about 60 per cent. had 
found employment at the close of last week, which 
after all is a fair proportion to be taken on after the 
disorganisation of a seven months’ struggle. The 
double-shift system is being organised where prac- 
ticable, but the system does not find favour with all 
employers in the engineering trades. It is not always 
easy for one man to take up another’s work, a thing 
that must be done in many cases unless the article in 
the course of manipulation is removed to make way 
for another. But this takes time, and the time so 
consumed is at the expense of the employer. All the 
establishments are well furnished with work, some 
orders being long overdue as regards delivery. Tool- 
makers are exceedingly busy, and locomotive builders 
and stationary engine builders have a large weight 
of work on hand. Other branches are also active, and 
the outlook generally is regarded as most favourable, 
at least to the end of this year. There does not appear 
to have been any serious hitch in the arrangements 
for the resumption of work generally, but in the 
Bolton district the men are exercised over the notices 
given in certain instances to terminate present agree- 
ments in three months. What this may mean is not 
apparent, but the men are uneasy over the matter. 

he iron trade has not been much affected as yet by 
the re-opening of the shops, except that deliveries on 
old contracts have been resumed. Most of the users 
of iron and steel have already bargained for present 
wants ; but the new orders coming Loved are not of 
any great weight at present. In the finished iron 
branches a fair amount of business has been put 
through, with prices unchanged. In the steel trade 
there is much activity and prices have been hardening. 
Considering that the time since the lock-out termi- 
nated has been very short, the position of affairs is 
not by any means bad, and in a short time it is 
thought that most of the men will be in full employ- 
ment. There is now very little doubt as to the feel- 
ings of the men; they welcome the re-opening of 
the works, even though they may dislike the con- 
cessions. 





In the Wolverhampton district specifications for the 
completion of existing contracts have been coming in 
at a good rate, and makers of finished iron are well 
booked forward with new orders. But consumers 
are fairly well supplied, and therefore current buy- 
ing has to some extent fallen off. This has had the 
effect of bringing some little concession in the 
shape of discount to secure new business, in spite of 
the dearness of the raw material. Marked bars re- 
tain their old rates, but there has been some under- 
selling of unmarked bars by the non- associa 
makers; so it is reported. The common sheet branch 
is depressed, some of the mills only running short 
time. Good business is being done in boiler-plates, 
hoops, rods, and tube-strip, also in tank-plates and 
stamping sheets. Some shipping houses, it is re- 
ported, are offering renewals of old contracts for 
considerable quantities of galvanised iron, railway 
material, hoops, and tube-strip for exportation. The 
steel trade is active, with hardening prices. There is 
still some complaint of the scarcity of pig iron, the 
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higher rates of which are well maintained. The en- 
gineering and allied trades are busy in all branches, 
including the boiler-making, bridge and girder con- 
structing, and similar industries. The hardware 
trades, both light and heavy, are also well employed 
generally, some being busier than the rest. On the 
whole, the outlook is very favourable, not only for the 
immediate future, but for the current year. 





In the Birmingham district there is a healthful 
activity in the iron and steel trades, business being 
only restricted by the inability of producers to accept 
new contracts for early delivery. Pig iron is in 
active request, the consumption being fully abreast of 
the possible supply. The steel trade is generally 
active. All branches of the engineering and allied 
trades are fairly busy, and so also are most of the 
iron, steel, and metal-using trades, with some varia- 
tion as to the degree of activity. There are no serious 
labour difficulties in either of the two large districts— 
Wolverhampton and Birmingham—or in the adjacent 
outlying districts. The influence of the Midland 
Wages Board extends to all the producing branches 
of ironand steel, and it helps to steady other branches 
also indirectly. The general outlook is encouraging, 
now that the engineering establishments in other dis- 
tricts are at work. 





The railway dispute in Ireland is not over, it appears. 
The officials of the Amalgamated Society attribute the 
reports that it was over to the railway officials and to 
the Free Labour Association. The local secretary 
states that the meh are prepared to fight for six or 
twelve months. He would be more prudent if he 
abstained from such statements. At the cattle fair 
held at Ballineen there was a hostile demonstration, 
and a free fight between the men employed and the 
strikers, but the former held the ground until the 
arrival of the police. The general secretary of the 
union cautions English and Scotch workers against 
accepting work on the line where the dispute exists. 
But workers are being engaged, and the traffic has 
been resumed on a fairly good scale; the company 
is not, however, supplied as yet with the full comple- 
ment of hands. 





The London, Brighton, and South Coast Railway 
Company, in replying to the representatives of the 
men, declare that the programme submitted to the 
directors is unreasonable, and could not be accepted 
as the basis of negotiations. The directors express 
their willingness to consider proposals submitted 
through the heads of the departments, but they state 
that concessions have been made which are deemed 
to be reasonable and satisfactory. The National Pro- 
gramme has not been well received by any railway 
company. 





The Civil Servants have addressed a memorial to 
the Lords of the Treasury with reference to pensions, 
in which they seek to make such pensions represent 
‘*deferred pay ”: and upon this ground they ask that 
in the case of death before attaining a age, the 
Civil Servants’ representatives shall be compensated 
in proportion to the amount which would have accrued 
to the person at pension age. 





The Trades Union Congress Parliamentary Com- 
mittee have undertaken to deal with the matter of the 
discharge of the men at Portsmouth for taking part 
in public meetings, and otherwise infringing what are 
called the Rules of the Service. The Committee 
asked Mr. Goschen, the First Lord of the Admiralty, 
to receive a deputation on the subject ; but he declined 
to receive them, stating that he did not recognise 
their /ocus standi, and declaring that the discharge 
had nothing to do with trade unionism. The four 
men, he ok: were treated as other men would have 
been treated. Nevertheless, if a private employer 
had discharged men for taking part in a public meet- 
ing, there would have been a public outcry at once ; 
it would have been treated as intimidation, A publie 
Department ought not to be able to exercise powers 
denied to the public. When the question comes be- 
fore the House of Commons, then the First Lord will be 
able to make his defence. But the question will have 
to go further. If the allegations are true the whole 
system of piecework will huve to be inquired into. It 
is only fair that contractors for the Government and 
the Departments shall be on some equal ground, or 
free competition is impossible. 





It is reported in Lancashire that the employers in 
the cotton industry have arranged for a federation of 
employers, on the lines of the Engineering Employers’ 
as wen rd and it is said that the new association 
already represents six millions sterling. The workers 
cannot complain if the employers combine and federate. 
In point of fact, some of the labour leaders have prac- 
tically invited such action, only they complain when 
it is effective. Such vast combinations of capitalists 


on the one hand, and of workers on the other, would 
be a blessing if only their chief efforts were directed to 


conciliatory action rather than to aggression. Strikes 
and lock-outs are costly and harmful, but, perhaps, 
sometimes necessary. 





The draft scheme of the Parliamentary Committee 
for a Federation of the Trades is not likely to produce 
any very far-reaching results. Several such attempts 
have been made, and failed. Federation schemes are 
plentiful ; they are easily constructed, and on paper 
they look feasible enough. But in practice they are 
difficult to work out; besides, there are conflicting 
schemes—some desire only federations for political 
purposes, some only for industrial purposes. 


The National Association of Plumbers have been 
protesting ——- tbe purely technical teaching of 
plumbers, and the giving of prizes to some who are not 
able to fulfil the conditions of practical workmanship. 
This is a danger. Technical sae is excellent, 
but it ought to be combined with practical skill if any 
real good is to come out of it for industrial purposes. 





The Scotch miners have resolved, it appears, to 
demand an advance of 6d. per day on and from March 
1, There has been a long agitation on the subject, 
and now the men threaten to act. But they will do 
well to remember the lesson of their last effort and 
its deplorable failure, the consequences of which are 
still felt. 





One of the burning questions in the coming contest 
for seats on the London County Council is employ- 
ment ; whether the Council shall be the sole employer, 
or whether the contractor shall still have a chance. 
Private employers will not consent to be thrust aside 
quietly without a protest, and there are a large number 
who sympathise with them. The labour men have 
raised too large aquestion. The twosystems can work 
and live side by side. They so live and thrive in all 
the great municipalities. There is plenty for the 
Council to do, and yet there is a vast deal that had 
better be left for specification and tender, free and 
open competition by all who desire so to compete. 
It is striving to do too much all at once that causes 
friction and a breakdown. 





Tur Benr Monorait Raitway.—This circular experi- 
mental railway, which formed one of the attractions at 
the recent Brussels Exhibition, has not been removed with 
other installations, but has been considerably modified 
and improved. A Belgian Goverment Commission, con- 
sisting of MM. Gérard, Degraux, Flamarche, and Robert, 
all eminent State railway engineers, will shortly make a 
series of tests as to the practical efficiency of the system. 
We are informed that an influential syndicate has been 
arranged in Brussels for the purpose of working the Behr 
patents. 








Frencu Locomotives ror Cuina.—The important 
announcement is made that the Fives-Lille Company, of 
Paris, has secured an order for 80 locomotives for the 
Eastern of China Railway. The Eastern of China Rail- 
way is nominally a Chinese-Russian enterprise, but it is 
wobably a good deal more Russian than Chinese. 
geese through Manchuria, it will bring Russia dan- 
gerously near Pekin. It is not a matter of surprise that 
Russian influence should have secured the Fives-Lille 
Company an order for 80 locomotives for the Eastern of 
China Railway. This Fives-Lille contract will probably 
be followed by others of a similar character, so long as 
France and Russia remain close friends, and so long as 
the Paris money market continues to help the Cabinet of 
St. Petersburg in the important matter of finance. The 
Russo-Franco alliance may very possibly have come to 
stay ; and in that case, there are further good things in 
store for French mechanical industry. 


COLLISION AT WoOODGRANGE Park. —In a somewhat 
thick fog on the morning of Boxing-day, 1897, a Midland 
passenger train ran into a goods train that was being 
shunted at the Woodgrange Park Station of the London, 
Tilbury, and Southend Railway. The collision was 
rather violent and coaches and wagons were derailed, 
while seven passengers complained of injury, and the 
front guard of the passenger train was thrown forward in 
his van and severely bruised and shaken, the driver 
and fireman being also slightly shaken. The siding 
points are about a quarter of a mile from the station 
cabin and are worked from a ground frame, which is con- 
trolled by a releasing lever in the cabin. <A strange 
signalman was on at the time and he broke the rules in 
accepting the passenger train, although he had not yet 
replaced his releasing lever or got permission to do so 
from the man working the ground frame, as he trusted 
that the shunting would soon be concluded, or that the 
oncoming train would be stopped by the home signal, 
which was, of course, necessarily at danger. The arm of 
this signal is 51 ft. above rail level, and was not seen by 
the driver until he was close under it, when it was too 
late to draw up in time to avert a collision. Colonel 
Addison lays the responsibility for this accident chiefly 
on the signalman for his breach of the rules, but he thinks 
that the driver was not running as cautiously as he should 
have done, else he would have been able to have stop 
at the home signal. As this arm is so high the inspecting 
officer recommends that it be ‘‘ repeated ” lower down on 
the post. The fog seems to have come on thicker just 





prior to the accident, and so no fogmen were out at the 
time. 





CURRENT RAILWAY CONSTRUCTION. 


Tue extension of the Great Central Railway to 
London is still the chief work on hand in the British 
railway world. This great extension is divided for con- 
struction purposes into three sections—the northern, 
the southern, and the metropolitan. The northern 
division extends from Annesley to Rugby, a distance 
of 52 miles; the southern division stretches from 
Rugby to Quainton-road Junction, a distance of 4] 
miles; and the metropolitan division, of course, 
comprises works in Greater London. Upon the 
northern division all the cuttings and embankments 
have been now completed, and only a small quantity 
of earthwork remains to be finished off in one or two 
of the station yards. The excavation on the site of 
the Nottingham Central Railway Station is practically 
completed, and the contractors are now engaged upon 
retaining walls supporting surrounding streets and 
buildings. All the viaducts and bridges upon the 
northern division have also been completed, except 
two large bridges over the Nottingham Central 
Railway Station and the steel work over two 
or three bridges over the Hucknall cutting, 
and certain streets at Leicester; all these latter 
bridges are in progress, There are five tunnels upon 
the northern division, and all of them have been 
finished. The permanent way and ballasting of the 
northern division is making good progress, and a 
double line of rails has been laid throughout, with the 
exception of about one mile through Leicester and 
one or two short lengths ; the permanent way has also 
been laid at the country stations. The station build. 
ings, goods warehouses, engine sheds, &c., at various 
stations are being proceeded with, and the Nottingham 
Station has been commenced ; the platform walls and 
luggage subway at Nottingham are also making pro- 

ress. Works have been commenced upon branches at 

3ulwell, which will form junctions with the Great 
Northern Railway (Derbyshire and Leen Valleys lines). 
The number of men employed upon the northern 
division is 2552; and the labours of this staff are sup- 
plemented by 72 horses, 33 locomotives, 9 steam 
navvies, and 36 portable and otherengines. The force 
employed upon the southern and metropolitan divi- 
sions has been still larger, being returned at 4750 men, 
assisted by 40 locomotives, 12 steam navvies, and 50 
horses. Works on the Rugby to Quainton-road sec- 
tion are approaching completion, only a comparatively 
small quantity of earthwork remaining to be finished off. 
The Catesby Viaduct has been opened for contractors’ 
traffic, and only three bridges, including one over 
the Oxford Canal, and one at Brackley, now 
remain unfinished. The Catesby tunnel is bein 

ballasted, and as soon as this has been complete 

through communication will be established for the 
whole distance from Rugby to Quainton-road. Every 
effort is being made to complete the bottom ballasting 
and to lay the permanent way. Sidings and engine 
sheds at Woodford are well in hand, and works for 
water supply are making progress. Station buildings 
at Rugby, Brackley, and other points are making 
progress, and the same may be said of signalling appli- 
ances. The Banbury branch, 8} miles in length, has 
been set out, and some of the bridges have been com- 
menced. Upon the metropolitan division the covered 
way is now completed ; there are 740 lineal yards of 
tunnelling, and but very little now remains to be 
payed in. The covered way under Lord’s has been 
nearly completed. The retaining walls of the coal- 
yard are in a forward state and excavations are being 
removed as rapidly as possible to Neasden. The 
foundations for a goods warehouse and terminal station 
buildings are up to the ground level, and the brick- 
work has been proceeding as rapidly as the delivery of 
steelwork has permitted. At Neasden an engine shed 
isin a forward state. A double line of permanent way 
has been laid from near Finchley-road to the London 
and North-Western Railway, and the ballasting is mak- 
ing good progress. It should be observed with respect 
to the Banbury branch that when it is completed it 
will bring the Great, Central Railway into direct com- 
munication with the South and West of England Rail- 
way, and so open up an important additional contingent 
of tratfic. To meet the requirements of increasing coa 

traflic at’ Grimsby, the Great Central Railway has, 
further, decided to construct additional coal appliances 
and siding accommodation on the west of the Royal 
Dock. 5 : 

The Great Eastern Railway is proceeding with a 
short line from a point on its Ely and Peterborough 
section to Benwick; the works are unimportant. 


Widening works have also been carried on upon the 
Great Eastern Railway from [Ilford to Romford 


and from Bethnal Green to Hackney Downs; other 
works for the accommodation of traffic have also 
been executed at Felixstowe, Ilford, Lowestoft, 
Ipswich, Ely, Hunstanton, &c. In the course of en 
current half-year an outlay of 154,000/ is proposed to he 
made for additional station and engine accommodation, 
including a further extension of the Liver ool-stree 
terminus, Parkeston Quay, hydraulics, a duplication 0 
single lines, &c. The Great Northern Railway pro- 
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poses an outlay of 126,820/. for new works for the 
accommodation of the company’s growing traffic ; of 
this sum 51,820/. is to be devoted to additional 
stabling, warehouse and office accommodation in the 
London goods yard ; 21,898/. to additional sidings at 
Ferme Park ; 32,750/. to widening works from Kneb- 
worth to Hitchin and at Luton ; and 20,3527. to mis- 
cellaneous sidings and station works. In order to 
make future provision for the constantly growing 
traffic the directors have, further, deemed it advisable, 
instead of doubling the three tunnels on the main line 
between Barnet and Potter’s Bar, and duplicating a 
costly viaduct and two tunnels at Welwyn, to seek 
powers to construct a loop line, 20 miles in length, 
from Enfield to Stevenage, which will give an alter- 
native route between Wood Green (five miles from 
London) and the main line, a short distance south of 
Stevenage Station. The directors also propose to 
construct two short lines at Finsbury Park, and one 
at Langwith; to widen the main line at Stevenage, 
Hitchin, and Sandy, between Offord and Yaxley, 
and between Essendine and Little Bytham. It is 
further proposed to double the Finchley and Edg- 
ware and Skegness branches. During the second 
half of last year a further considerable length of 
permanent way was relaid and the re-ballasting of 
the line was continued. During the half-year addi- 
tional lines between Stukeley and Abbott’s Ripton 
(downside), Wrentham and Lofthouse (downside), and 
Tempsford and Sandy (upside) were completed and 
brought into use. Further works of a similar cha- 
racter have also been nearly completed between 
Stevenage and Hitchin (downside), Huntingdon and 
Stukeley (downside), and Helpstone and Werrington 
Junction (upside). In addition to these works con- 
tracts have been recently entered into for the following 
widenings, and the works are being proceeded with : 
Downside—St. Neots to Paxton, Offord to Ouse box, 
and Essendine to Little Bytham ; upside—Essendine to 
Tallington, Tallington to Helpstone, Abbott’s Ripton 
to the sixty-second mile, and Arlesey to Hitchin. 
Works in connection with the Leen Valley extension 
from Kirkby north junction to Pleasley, are now so 
far completed that it is hoped that this portion of the 
line will be ready for traffic next month. A con- 
tract fora further extension to Langwith has been 
entered into and the works have been commenced. In 
connection with a contract for an extensive new goods 
dépot at Manchester, the company will acquire at the 
close of next month the last block of buildings upon the 
proposed site, and good progress is being made with 
the works generally. The Beeston and Hunslet line is 
also advancing satisfactorily. 

The Great Western Railway Company has made 
substantial progress during the past half year with 
the widening of the Berks and Hants extension, the 
construction of the Stent and Westbury section, 
and the construction of the Avonmouth and East Usk 
sections, as well as with the doubling of portions of 
the Cornwall and Ely Valley lines, improvements on 
the Llangollen lines, and the erection of new stations 
at Windsor, Reading, Truro, and Plymouth. ‘The 
construction of the South Wales and Bristol direct 
line has been also commenced, the widening of the 
South Wales line between Newport and Cardiff has 
been practically completed, and a new station at Bath 
has been brought into use. It is proposed to erect a 
new passenger station at Carmarthen ; and steps are 
being taken for the acquisition of the land required 
for a new line between Acton and High Wy- 
combe, and for harbour lines at Bristol authorised 
in the session of 1897. Applications made by the 
company for powers to construct light railways 
between Pewsey and Salisbury and between Congres- 
bury and Blagdon, have received the sanction of the 
Light Railway Commissioners. 

A branch which the Lancashire and Yorkshire Com- 
pany 1s — to the Manchester Ship Canal is 
almost completed, and the permanent way is being 
laid. About two-thirds of the works involved in 
widening the line from Lostock Junction to Bulifield, 

olton, and providing marshalling sidings at Bullfield 
have been finished. About three-fourths of the works 
involved in widening the line from Deal-street, 
Victoria, through Salford Station to Windsor-bridge 
Junction, have also been completed. About one-third 
of the work involved in an extension of the goods 
yard and providing carriage sidings and loop lines at 
Daisyfield, Blackburn, has been executed ; and the 
‘ame may be said of widening operations undertaken 
between Darwen Station and Hollins sidings. A new 
Pye has been completed at Talbot-road, Blackburn. 
— yard at Lockwood has been extended, and mar- 
shalling sidings have been provided. A contract for 
4 connecting line at Bury has been let. 
<— most important work which the London, 
pa ton, and South Coast Railway has been exe- 

tee of late has been the widening of the line 
a Croydon and Earlswood; the expenditure 
un e under this head during the second half of last 
: vd Was 58,500/. An outlay of 42,896/. was made in 
vai “armed period in the enlargement of the Willow- 
ak Station. The Brighton goods station has been 





enlarged, and widening works have been proceeding 
between Windmill Bridge and South Croydon, be- 
tween Battersea and Streatham, and other points. 

The attention of the London, Chatham, and Dover 
Railway has been principally directed during the 
second half of last year to the acquisition of addi- 
tional working stock, the company’s business having 
been hampered by a want of goods trucks. As re- 
gards new works, the most important undertaken of 
late has been at the Faversham Station. 

A new warehouse commenced by the London and 
North - Western Railway at its Broad-street goods 
station has been about half completed. The London 
and North-Western Railway has let a contract for 
widening the Ribble Viaduct for two additional 
lines, and for other works in connection with the 
enlargement of the joint station at Preston. Other 
contracts have been also let for alterations and 
additions to the passenger stations at Monton Green, 
for a new goods and passenger station at Morcott, for 
an enlargement of the passenger station at Dudley 
Port, for additions to the goods station at Llandudno, 
and for the construction of a short branch at Peasle 
Cross, near St. Helen’s. Progress is being made with 
the works of additional loop , at Winsford, addi- 
tional goods accommodation at Monument - lane, 
Birmingham, and at Leigh and Bedford ; also with a 
new goods station and passenger station at Waverton. 
Preparations are being made for proceeding with the 
works for two additional lines between the west end 
of Chester Station and Saltney Junction (a distance 
of about two miles), including a new viaduct over 
the Dee. Between Saltney Junction and Connah’s 
Quay, and between Flint and Abergele, the line 
has been widened at various points for two addi- 
tional lines. Other portions are lee proceeded with, 
and it is intended to construct a new viaduct to carry 
two lines over the Fforyd, and to enlarge the station 
at Rhyl. Considerable progress has been made with 
the Heaton Lodge and Wortley line; about one-half 
the earthwork has been completed ; all the viaducts 
and bridges have been either completed or are in hand, 
and of the Gomersal and Gildersome tunnels, which 
have a total of 3153 yards, 1460 yards have been 
finished. About three-fourths of the earthworks have 
been completed on a new section from the North 
Staffordshire Railway at Ashbourne to the High Peak 
line of the London and North-Western Railway at 
Parsley Hay, near Buxton ; there are 43 bridges upon 
this new line, and of these about 21 have been com- 
pleted, while 12 are in course of construction ; a tunnel 
at Ashbourne, 384 yards in length, has been finished, 
and the station works are about to be commenced. 
About nine miles of additional sidings have been laid 
at Crewe, and other works for the enlargement of the 
station are inhand. Two additional lines upon the Trent 
Valley line willbe ready for traffic during the summer. 

The London and South - Western Railway will 
shortly invite tenders for the Meen Valley line 
(Alton to Fareham). An order of the Light Railway 
Commissioners approving the: Basingstoke and Alton 
light line has been confirmed by the Board of Trade, 
and the construction of the line will be commenced 
without delay. Further widenings of the system 
from Nine Elms to Clapham Junction, and from 
Woking to Basingstoke are making good progress, 
and additional lines of rails between Basingstoke 
and Worting Junction have been brought into use. 
The Waterloo and City line will be shortly opened 
for traffic. The London and South-Western Railway 
directors have applied to the Light Railway Com- 
missioners for an order empowering the company 
to construct a light line from a point below Grateley 
Station to the new military camp on Salisbury Plain. 
During the second half of last year the London and 
South-Western Railway made a further outlay of 
61,727/. for new plant, quays, warehouses, and various 
improvements at Southampton dock. The London, 
Tilbury, and Southend Railway Company expended in 
the second half of last year 6817/. for a new station at 
Leigh. This company has had, however, no important 
works in hand of late. 

The Midland Railway Company relaid 85 miles of 
new lines with steel rails during the second half of 
last year, the whole cost being charged to revenue. 
Good progress was made by the Midland Railway 
with a new coal dépét at Somers Town, and it is 
hoped that the dépét will be ready for traffic in 
December. Widening works between Camden Town 
and Kentish Town are proceeding satisfactorily ; most 
of the bridges and covered ways have been completed, 
and about three-fourths of the excavation have also been 
carried through. Good progress has been made by the 
the Midland Railway with its Stairfoot and Cudworth 
branch. The Gloucester docks branch is also pro- 
ceeding satisfactorily, and several bridges, including a 
swing span over the canal, are wellin hand. Since a 
contract was let in August, the contractors for certain 
works contemplated at Heysham Harbour have made 
a good start with outer sea embankments. 

he North-Eastern Railway Company has had no 
special works on hand of late, but in the second half 
of last year 123,034/. was expended in the extension 


of stations, &c. The question of extending and im- 
proving dock saci re at Hull is receiving the 
careful consideration of the directors; more accom- 
modation for the timber trade has become an abso- 
lute necessity, and the directors have come to the 
conclusion that the best means of dealing with the 
difficulty will be an extension of the Victoria Dock, 
and improvements and additions to the western docks, 
pursuant to plans prepared some time since by Sir J. 
Wolfe Barry. The question of improved dock accom- 
modation at the Hartlepools is also receiving the atten- 
tion of the North-Eastern Railway directors. 

The North Staffordshire Railway has carried out 
no important works of late. The South-Eastern 
Railway has been making good progress during the 
last few months with the widening of its Charing 
Cross line and of the London viaduct. The pro- 
prietors have sanctioned an issue of additional 
capital to the extent of 500,000/., with corresponding 
borrowing powers for further widenings and improve- 
ments. The outlay made during the second half of 
last year in widening the Charing Cross line was 
58,371/., while 66,613 was expended in widening the 
London viaduct. The Taff Vale Railway has no works 
of special importance on hand; in the second half of 
last year 5104/. was, however, expended in providing 
additional accommodation at Pontypridd, and 5823/. 
in securing additional accommodation at Penarth 
Junction. The details which we have given relate to 
15 of the principal railway undertakings of England 
and Wales ; it will be seen that eight of the 15 com- 
panies are practically stationary, although works for 
providing for increasing traffic are forced upon them ; 
the remaining seven companies are still extending 
their systems. 








BOILER EXPLOSION AT DEVONPORT 
DOCKYARD. 

A FORMAL ae has been conducted by the 
Board of Trade with regard to the circumstances and 
cause of a boiler a which occurred on September 2: 
at Devonport Dockyard. The boiler was of the vertical 
type, and was connected with a crane used by a firm of 
contractors who were engaged in a jetty extension, and 
by the explosion the engine-driver and another man were 
killed and two other persons injured. The Commissioners 
conducting the investigation were Mr. Howard Smith, 
barrister-at-law, and r. J. H. Hallett, consultin 
engineer. Mr. E. K. Gough appeared for the Boar 
of Trade; Mr. Percy T. Pearce for Messrs. W. Hill and 
Co., the contractors, and Mr. Eric Ward for the rela- 
tions of the deceased engine-driver, while Mr. J. P. 
Goldsmith watched the proceedings on the part of the 
Admiralty. 

Mr. Gough, in his opening statement, said that the 
boiler was purchased about the year 1877 from Messrs. 
Gray, engineers, of the neighbourhood of Glasgow, and 
was 7 ft. 6 in. high, 4 ft. in diameter, and made of iron 
throughout, the original thickness being 3 in. The fire- 
box was 4 ft. 6 in. high and 3 ft. 4 in. in diameter, and a 
new uptake had been fitted since the boiler was made. 
There was a safety valve 2 in. in diameter, loaded by a 
lever with spring balance. For some years the boiler 
was worked at a pressure of 80 lb. on the square inch. 
Messrs. Hillhad a dépét at Gosport, where they kepta staff 
for examining and repairing their boilers. No record of re- 
pairs was kept, but prior to April last the boiler in ques- 
tion was thoroughly examined at Gosport, and found to be 
in good condition for a pressure of 801b. Mr. Beck, the 
superintending engineer at the dépét, who was also con- 
sulting engineer in connection with the contract at Devon- 
port, knowing the work the boiler had to do, gave instruc- 
tions that the working pressure should be 50 1b., and when 
the boiler was sent away a ferrule was fitted to prevent 
that pressure being exceeded. The spring balance was of 
somewhat unusual construction, the spindle being unduly 
short, the effect of which was that when a pressure of 
50 lb. was required the spindle would project 4 in. above 
the top of the screw, and when it projected 1¥ in. the 
safety valve would be locked. The boiler was worked 
continuously from April to September, and was cleaned 
out fortnightly. So far as he (Mr. Gough) had been able 
to ascertain, the ferrule was not used in connection with 
the safety valve. It was reported to Mr. Medway, the 
general manager, that the spring balance was slightly 
weak, but with that exception no defect was named to him. 
In accordance with the Admiralty regulations, the boiler 
was tested by hydraulic pressure to double the working 
point, on Saturday, September 18, five days before the 
explosion. In the opinion of the Board of Trade, the 
boiler was in no way strained by the hydraulic test. The 
steam-pressure gauge was also tested, and found to be 
correct. On September 20, Richard Heath, the driver, 
oe the steam up, but found that the injector failed to act. 
t was, therefore, taken off and slightly repaired. The 
following day steam was again raised, and again the in- 
jector failed; so that by Mr. Medway’s direction, it 
was taken off and sent to Mr. McFadyean, the diving- 
bell engineer, who examined it, but found nothing 
wrong with it. On September 22, steam was got up 
in order to try the injector, but it still failed to act. 
Heath then disconnected the injector and feed-check 
valve, the water having previously been blown out of the 
boiler. On the morning of Thursday, September 23, Heath 
filled the boiler three-quarters full, and at half-past nine 
there was a pressure of 20 lb. of steam. The injector, 
however, still failed to act properly, owing apparently to 





some obstruction, No one noticed the steam gauge or 
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heard the safety valve blow off, and at 18 minutes past 10 
the boiler exploded. The larger portion of the shell was 
blown toa distance of 200 yards, and the lower portion 
was blown into small pieces. The crown and uptake 
were carried 100 yards, while the greater part of the fire- 
box fell into the river. When the safety valve was picked 
up after the explosion, it was found that the top of the 
spindle was 1/ in. from the nut, showing that the valve 
was locked. 

Mr. W. Hill, senior partner, gave formal evidence, 
after which Mr. Beck, engineer, corroborated Mr. Gough’s 
statement as to the history of the boiler, and said that it 
was thoroughly examined early in 1896 at Gosport, and 
found to be in exceedingly good condition. He supervised 
the erection of the crane and boiler at Devonport, and 
gave orders for the boiler to be worked at 50 lb. pressure. 
There was no ferrule on the safety valve when the hy- 
draulic test was made, and he gave Heath instructions to 
fit one. Heath had a good mechanical knowledge. Wit- 
ness did not again see the boiler until after the explosion, 
and there was then no ferrule on the valve. Three days 
after the explosion the firebox was recovered from the 
river, and from its discoloration he arrived at the con- 
clusion that the plates had been overheated, and he attri- 
buted the explosion to that cause. The firebox crown had 
been forced down 7 in. or 8 in., and the inside of the 
plate was discoloured. 

Replying to Mr. Gough, who asked if he could suggest 
why Freath should have allowed the boiler to get short of 
water, witness said it was possible that, when taking off 
the injector and letting the water out of the boiler the 
night before the explosion, Heath might have omitted to 
let the water out of the gauge glass, and thus was 
deceived ; inasmuch as, the next morning, the glass would 
indicate ap lt aga full when there was not that 
quantity in the boiler. Possibly there was an obstruction 
in the gauge glass, but these were only suggestions. 

Mr. W. McKinlay, engineer surveyor to the Board of 
Trade, described the construction of the boiler, and said 
it was in good condition, and safe for working at a pres- 
sure of 501b. He did not think it was damaged by the 
hydraulic pressure of 100 lb. Having regard to the 
appearance of the firebox, he did not consider that the 
explosion was due to overheating ; but came to the con- 
clusion that it was due to overpressure. 

By Mr. Pearce: There was no conclusive evidence of 
the firebox having been overheated, but the absence of 
scale from the plates might be to some extent a sign. 

3y Mr. Howard Benith : Judging from the appearance 
of the screw, he was of opinion that the safety valve had 
been locked for some time. 

James McFadyean, diving-bell engineer in the employ 
of Messrs. Hill, deposed to examining the boiler at 
7 o'clock on the morning of the explosion, and finding the 
steam pipe choked. He gave Heath instructions to clear 
it, and on returning at half-past 9 was told that this had 
been done. The injector, however, would not work, and 
witness saw that the pipe was still choked. He discon- 
nected the injector, and with a piece of wire cleared some 
obstructions out of the steam pipe. He then told Heath 
he could connect the injector and get to work. While he 
was engaged doing this, the steam pressure went up from 
20 lb. to 40 1b. After this witness remained talking with 
the men for a couple of minutes, and then walked away. 
Just then the explosion occurred and he became uncon- 
scious. In his opinion the explosion was caused by over- 
heating and overpressure. When the injector was put 
on he believed that the cold water impinged on the crown 
of the firebox, which was red-hot, and so caused the ex- 
plosion. He thought the gauge glass had been choked, 
and so indicated falsely. 

Mr. Watson, engineer surveyor to the Board of Trade, 
considered the boiler safe for working at a pressure of 
50 1b. He attributed the explosion to overpressure due 
to the safety valve having been sondesed ineponelive 
by screwing down the nut of the screw balance by 
which the lever was loaded. He believed the shell burst 
under a pressure of about 1601b. He came to the con- 
clusion that the primary rent took place in a part of the 
shell where the plate had worn thin. At that point the 
plate for a distance of 4 in. was only } in. thick. 

This concluded the evidence, and Mr. Gough submitted 
the following questions, on which he desired the judgment 
of the Court: 

1, When was the boiler purchased, and what was the 
pressure at which it was worked when new ? 

2. Was the boiler, when taken to the works at Devon- 
port in April last, in good condition and fit for a safe 
working pressure of 50 1b. per square inch ? 

3. Was the inner spring of the spring balance broken 
or defective before the explosion occurred ? 

4. Was the spring balance in good condition, and were 
its indications reliable at the time the explosion oc- 
curred ? 

5. Did the numbers on the index of the spring balance 
correspond with the pressure per square inch to which 
the safety valve was loaded ; and, if not, was the driver 
of the crane misled thereby ? 

6. Was a ferrule ees A so as to prevent the lever 
of the safety valve from being screwed down beyond the 
pressure at which it was intended to work the boiler? 

7. Should the spring balance have been fitted with a 
stop ferrule or other means to prevent the safety valve 
from being inadvertently locked or overloaded ; and, if 
so, should the boiler have been worked without such a 
ferrule or its equivalent ? 

8. Whether the boiler was submitted to a test of 100 Ib. 
per square inch on September 18 last ; and, if so, were 
there any indications of its having been strained or 
damaged by such test? 

9. Whether the steam-pressure gauge was accurate ? 

10. Was it reported to Mr. Medway that the safety 
valve was too free, and if so ; did he cause it to be adjusted ? 





11. Was the injector out of order on September 20, and 
thereafter ? , 

12. Was water put into the boiler on the morning of 
September 23 ; and, if so, how, and what quantity was put 
into it? 

13. Was Richard Heath a person of experience, and 
was he competent to take charge of the working of the 
boiler ? 

14. If the boiler was filled to the usual working level on 
the morning of September 23, how long would it take to 
evaporate he water below the crown of the furnace, having 
regard to the conditions under which the boiler was 
worked ? 

15. Did Messrs. Woodman Hill and Edward Rolls 
Lester take proper measures to insure that the boiler was 
being worked under safe conditions ” 

16. What was the cause of the explosion and loss of life? 

17. Was the explosion caused by the neglect of Mr. 
William Beck, or of Mr. W. W. Medway, or of Richard 
Heath ; and if so, are Messrs. Woodman Hill and Edward 
Rolls Lester responsible for such neglect ? 

At the resumption of the inquiry, the Commissioners 
having meantime examined the fragments of the boiler, 
Mr. Howard Smith invited Mr. Pearce to address the 
Court on behalf of the owners of the boiler. In doing 
so, Mr. Pearce contended that there was no evidence to 
show that the spring balance was defective. On Sep- 
tember 18, when the boiler was tested by the Admiralty, 
the balance as yee to be in perfect order, but it was 
quite possible that between that date and the time of the 
explosion it might have become defective. If anything 
did go wrong with the internal spring, the tension of the 
spring balance would be considerably lessened; and, 
therefore, though it might appear to be correctly loaded 
to blow off at 50 1b., yet it would blow off at a very mvch 
less pressure, and so have misled the man Heath, who 
was in charge of the boiler. He had not the slightest 
desire to say an unkind word against Heath, who had 
unfortunately died as the result of the explosion, but it 
was quite possible that, if matters did not appear to be 
right, he might have screwed down the nut. 

Mr. Howard Smith: Or somebody else may have done 
it: there is no proof that he did it. 

Mr. Pearce said there was no evidence, if the valve was 
locked, that it was locked by Heath atall. It was hopeless 
to assert that a ferrule was provided to prevent the lever 
of the safety valve being screwed down beyond the work- 
ing pressure. It was certainly intended that a ferrule 
should be provided. But although it was doubtless very 
desirable that such a boiler should be worked with a 
ferrule on the spring balance, yet there was no legal or 
moral responsibility on owners of boilers to use ferrules. 

Mr. Howard Smith: There is no statutory obligation. 

Mr. Pearce submitted that there was not even a moral 
obligation. Everyone must recognise that it was wise to 
use a ferrule, and those whom he represented extremely 
regretted that none was fitted in this case. But if it was 
thought that such boilers ought not to be used with spring 
balances unless ferrules were provided, then the use of 
ferrules ought to be made compulsory by statutory enact- 
ment. So far as Messrs. Hill and Co. were concerned, he 
contended that they did everything which could reasonably 
be expected of large employers to insure that the boiler 
was being worked under safe conditions. Mr. Beck was 
an engineer of large experience; Mr. Medway, the 
general manager, whenever any defect in the machinery 
was reported, displayed every promptitude in getting it 
remedied ; and Heath, who was in charge of the crane, 
was a thoroughly competent and trustworthy man. 

Mr. Gough having briefly replied, Mr. Howard Smith 
delivered judgment. He carefully analysed the evidence, 
and said that both Mr. McKinlay and Mr. Watson, the 
Board of Trade surveyors, were of opinion that the ex- 

losion was due to overpressure of steam. On the other 

and, Mr. Kerr and Mr. Beck formed the opinion that 
the primary cause of the explosion was the overheating 
of the crown of the firebox. The examination which the 
Commissioners had made of the remains of the boiler 
confirmed the opinion of Messrs. Watson and McKinlay. 
Such portions of the plates that remained showed no in- 
dication whatever of overheating. In addition to their 
own observation they had proof that the water-gauge 
glass was nearly three-quarters full on the morning of the 
explosion. It had been suggested that there might have 
been an obstruction in the glass, but there had been no 
evidence to support this suggestion. Moreover, four 
hours after the explosion both the gauge cocks were found 
full open, and in the absence of Richard Heath the Com- 
missioners certainly should not find that he neglected his 
duty, which, if the glass was obstructed he must have 
done, in not ascertaining that the glass was clear before he 
got up steam on the day of the explosion. They, there- 
ore, found that the explosion was caused by overpressure 
of steam, but what the amount of pressure was it was im- 
possible to say. The Commissioners had found in their 
examination that the inner spring of the safety valve 
balance was broken. It was much wasted at the 
fracture, and this wasting would have the effect, 
even before the fracture, of weakening it, thereby ren- 
dering the balance light. It was impossible to 
determine when the spring parted, but it certainly had 
lost its strength for some time prior to the explosion. 
Mr. Watson and Mr. McKinlay, having regard to the fact 
that the spring balance was found just after the explosion 
with the spindle protruding 1 in. above the nut, formed 
the opinion that the jo a a been screwed down before 
the explosion, and had rendered the safety valve inopera- 
tive ; and this, of course, would account for the excessive 
pressure. On consideration of the whole of the evidence 
the Commissioners were constrained to come to the same 
opinion, but there was no evidence to show when and by 
whom the valve had been rendered inoperative. They 
were not suggesting that either of the two deceased men 





tampered with the valve, but that it was screwed down 
by someone was clear. They, therefore, found that the 
explosion was due to overpressure of steam caused by the 
safety valve being inoperative at the time. In answer to 
the question submitted by the Board of Trade, the Court 
found that Messrs. Hill and Co. did take proper mea. 
sures to insure that the boiler was being worked under 
safe conditions, and that no blame could © ge A attach 
to them personally for the explosion. They employed 
competent engineers and fitters ; and though it would have 
been better if Mr. Beck had definitely ascertained 
whether the spring balance was fitted witha ferrule be- 
fore the boiler left the works at Gosport, this omission 
did not conduce, except — indirectly, to the explosion ; 
for, on September 18, Mr. Beck discovered the absence 
of the ferrule, and told Heath that he was-on no 
account to work the boiler without the ferrule being 
fitted. He would be justified in assuming that his 
orders had been carried out, and the Court, there. 
fore, did not think he was to blame for the explo- 
sion. Mr. Medway, although general manager, was 
not an engineer, and was not to blame for the explo. 
sion. With regard to Richard Heath, it was clear that 
he did not comply with Mr. Beck’s instruction, for no 
ferrule was fitted on the spring balance. It had been 
urged by Mr. Pearce that, on September 20, when Heath 
should have fitted the ferrule, he was not working the 
boiler, but merely got up steam to see that everything 
was right; that it was his intention to fit the ferrule 
before the boiler was really put to work, but that trouble 
and bother with the feed injector drove the subject 
out of his memory. This had been wy f put by Mr, 
Pearce, and the Commissioners thought he had grounds 
for it; and as Heath was dead, they accepted this version 
of his conduct, and in consequence found that he was not 
to blame for the explosion. No responsibility, therefore, 
rested with Messrs. Hill and Co., who had afforded the 
Court every assistance in this investigation, and whose 
employés had given their evidence most frankly and 
truthfully. But the case was one of greatimportance. A 
boiler belonging to a firm of the highest respectability, 
under the supervision of a competent engineer, and 
worked by men of both experience and pug had ex- 
ploded through excessive pressure caused by the neglect 
of the most ordinary precautions to prevent tampering 
with the safety valve. It was essential, in the interests 
of the preservation of life and property, that if safety 
valves were loaded as this one was, proper means should 
be taken to prevent their being tampered with by irre- 
sponsible or ignorant persons. In the present case 
it was impossible to say who tampered’ with this 
valve, but that it was tampered ‘with the Com: 
missioners had no doubt, and they much regretted 
that it was possible to tamper with it. Spring balances 
of this description should be fitted with a ferrule, 
so attached that it could not be removed from the place 
assigned to it by the responsible and competent person 
who had determined the working pressure of the boiler. 
They trusted that this suggestion would receive attention 
from those who were working boilers without such ferrules 
attached, and whom they had reason to believe, from 
what they had heard in the course of that inquiry, were 
not few in numbers. Having exonerated the owners from 
blame for this explosion, Mr. Howard Smith said, the 
Court made no order as to costs. 

The investigation, which had lasted four days, then 
terminated. 








Frencu SHIPBUILDING BountiEs.—An interesting ob- 
ject-lesson in shipbuilding bounties is given by our Consul 
at Rouen in reference to the Chantiers de Normandie, or 
dockyard at Rouen. A number of sound, well-built ships 
were launched from there, but most of them were con- 
structed at a loss. Recently four sailing ships were on 
the stocks there, and there were no funds to complete 
them, so a meeting of the shareholders was called to con- 
sider the best course to pursue. Although the bounty on 
construction exceeds 5000. on a ship of 2000 tons, it was 
found that in the building of one ship there had been a 
loss of nearly 60002. Bonds secured on the yard had 
already been issued, and it was impossible to raise any 
more money in that way. Hence a new company had 
to be formed and enough capital to finish the vessels on 
the stocks was secured only by an issue of shares, almost 
all of which were taken up we the owners of the un- 
finished vessels. The original shareholders were allowed 
shares in the new company to the value of one-fifth of 
their original investment, so that, in any event, they lose 
four-fifths of their capital. The four ships were thus 
completed ; but no more orders are taken, the slips are 
vacant, and work has practically ceased in the yard. 
French capital refuses to look upon the enterprise as an 
investment, and efforts are now being made to induce 
foreign capitalists to take it over. As there were doubts 
whether the bounty on construction would be paid if the 
yard were in the hands of foreigners, the directors, sup- 

rted by the local authorities, waited on the Minister of 
(tai of Paris, and obtained an assurance from him 
that it would continue to be paid. Nevertheless, nego- 
tiations with a Dutch shipbuilding company have fallen 
through, and at present it looks as if the dockyard, with 
its five slips and all its equipment, though only five 
years old, would be broken up. Last be 3 much difficulty 
was experienced in raising 20,0002. to build and run as an 


ordinary commercial undertaking a steel sailing ship, 
although the navigation bounty would allow her to a 


about the world for some years with empty holds 
without actual loss.- Ultimately the vessel was completed, 
but only by raising money on a re fet on her before 
she had left the stocks. The Consul adds that there are 
signs that an effort will be made before long to encourage 
the building of steamers in France by a further increase 
in the navigation bounty. 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


30,045. J. van Toll, Twickenham, Middlesex. 
Valve Mechanism of Explosion Engines. [3 Figs.) 
December 30, 1896.—Upon the main crankshaft A of an explosion 


Jot, 


the 











engine is mounted an eccentric B so as to revolve with the crank- | 
shaft but be capable of movement upon the latter in an axial | 


direction. Upon the periphery of the eccentric B is formed an 
endless screw groove. A rod C is carried ina sleeve D pivotally 
mounted on a bracket secured to the cylinder F or framing of the 
engine. 
through thesleeve D, and has mounted upon one end a roller Cl 
which engages with the endless screw on the periphery of the 
eccentric B. A coiled spring upon the rod C between a eollar on 
the latter and the sleeve D tends to hold the roller C! always in 
engagement with the periphery of the eccentric. The valve G of 
the engine is of the lift type, being held normally closed by a spring. 
The end of the valve spindle is cut square as also is the end of 
the rod C, the axis about which the sleeve D can turn and the axis 
of the valve spindle being also arranged so that the planes in 
which they lie intersect at right angles. With the above arrange- 
ment, while the eccentric B is running normally, that is, unacted 








upon by the governor, when the roller C! enters one part of the 
endless screw on the periphery of the eccentric, the rod C will be 
brought into line with the valve spindle G2so that the end of the 
latter will be struck by the end of the rod C, and the valve G 
lifted off its seat in the mannershown in Fig. 1. When, however, 
upon the next revolution of the eccentric B the roller C! enters 
the other part of the endless screw, the rod C will be thrown out 
of line with the valve spindle G? so that the latter will not be 
struck as the rod C reciprocates, the parts assuming the position 
shown in Fig. 2, A shaft governor H is arranged upon a flywheel 
J the arms of the governor engaging with the groove B* on a 
sleeve forming part of the eccentric B. With this arrangement, 
should the speed of the engine exceed the predetermined limit, 
the action of the governor will move the eccentric B along the 
shaft A in an axial direction ; so that when the roller C! enters the 
first part of the endless screw the end of the rod C, as the latter 
is reciprocated, will miss the end of the valve spindle G2 owing 
to the rod C being out of line with that spindle, and in this 
manner the charge to the engine is cut off until the speed is re- 
duced. (Accepted December 31, 1897.) 


GUNS AND EXPLOSIVES, &c. 


21,546. H. W. Gabbett-Fairfax, London. Auto- 
matic Guns. [7 Figs.] September 29, 1896.—This invention 
has for its object to so construct automatic guns, that the breech 
mechanism, instead of being operated by the energy of recoil, or 
by the pressure of the gases of discharge, can be operated by 
means of an independent source of compressed gas or air, or 
liquefied gas, contained in a vessel which is adapted to be re- 
moved when spent and replaced by a charged one. The com- 
= or liquefied gas may be also utilised for cooling the gun 
barrel, so that, in the case of machine guns, the ordinary water- 
jacket may be dispensed with. As described and shown, the 
liquefied carbonic acid gas is contained in a steel cylinder A pro- 
vided with a suitable valve-controlled outlet near one of its ends. 
This cylinder is, in the case of a small arm, adapted to enter a cavity 
formed for its reception in the stock. When the cylinder is inserted 
in place within this cavity its valve end comes into engagement with 
4 socket B, which is in communication with a chamber C arranged 
near the inner end of the cavity. The act of inserting the gas 
cy a A into its place causes the valve of the cylinder to open 
ch put the contents of the cylinder into communication with the 
i amber C, which may form part of the working cylinder D con- 

aining a piston E connected by rods and levers to some suitable 
= ing part of the breech mechanism, preferably the reciprocating 
— “block G. The working of the gun is as follows: When the 
m vod is pulled to fire the gun, it acts first to release the trigger 

nd then to shift the valves Ol, C2 into a position to shut off the 

pad Camber from the cylinder A, and open it to the working 
its tn D. The compressed gas within chamber C then passes 
ist : working cylinder through a pipe, and by acting on the 

one unlocks the breech-block and withdraws it into its rear- 
Position, thereby cocking the hammer and extracting and 


| the uppermost cartridge in the magazine assumes the position 
represented in Fig. 2 by the action of a magazine spring, the base 
of the said cartridge projecting a suflicient distance in the path of 
the breech-block to insure that it shall be pushed forward by the 
breech-block when it advances. The piston E in moving back- 
ward to its full extent uncovers the exhaust port, and permits 
the exhaust gas to flow through a pipe and exert its cooling effect 
on the barrel During the pe se of the breech-block it carries 
the cartridge forward and pushes the nose of its projectile 
against an incline, whereby such cartridge is inserted into the 
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The rod Cis held g0 as to slide longitudinally to and fro | cartridge chamber of the barrel simultaneously with the closing 


of the breech. As the breech-block completes its closing move- 
ment a radial arm descends in a slot under the action of a spring, 
thus locking the head G! to the barrel. Meanwhile the release of 
the trigger has permitted the sear spring to return it to its 
normal position, whereby the valves C1, C2 have been caused to 
assume the position represented in Fig. 1, and a fresh charge of 
compressed gas has been permitted to enter the chamber C ready 
for again actuating the piston at the next discharge of the 
weapon, (Accepted December 31, 1897.) 


21,664. H. W. Gabbett-Fairfax, London. Breech- 
Mechanism of Automatic and Similar Breechload- 
ing Firearms. [7 Figs.) September 30, 1896.—This invention 
relates more especially to the class of firearms in which the barrel 
recoils and in which the breech-block is locked to and unlocked 
from the barrel by a rotary movement imparted to a locking head 
on the breech-block as the latter reciprocates. According to this 
invention improved means are provided for effecting the rotary 
movement of the locking head. These means preferably consist 
ofa ekg yp drum ¢c mounted on an axle carried by the 
breech-block B, and adapted to gear with a spindle carrying the 
aforesaid rotary head b1. The said axle also carries a toothed 
wheel d, which is provided with a pawl and ratchet ora 
clutch whereby the toothed wheel, when turned in one direc- 
tion, is caused to revolve with the drum ce, but revolves inde- 
pendently thereof when turned in the opposite direction. A 
stationary rack e is arranged in the path of the toothed wheel d, 
so that as the barrel and breech-block recoil together, the toothed 
wheel d will come into engagement with the rack e, and be re- 
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The pawl and ratchet with which the toothed 
wheel d is provided, allows the wheel to revolve idly during the 
recoil movement, but when the barrel A and breech-block ad- 
vance together under the action of springs, the wheel d is revolved 
in the reverse direction by the rack e; and therefore revolves the 
drum ¢ and the spindle carrying the locking head in a direction 
to unlock the breech-block from the barrel during the advance 


volved thereby. 


movement of the latter. Simultaneously with the completion of 
this unlocking, the breech-block B engages with a catch which 
restrains its movement until the barrel has regained its firing 
position and fully opened,the breech. The rotation of the drum 
c in the unlocking of the breech-block causes the drum spring to 
be energised. Suitable means, such as a pawl and ratchet g, are 
provided for retaining the drum-spring in its energised condition 
until the block is permitted to advance and close the breech ; the 
said pawl being so arranged that it will be disengaged from the 
ratchet by striking against a stop on the breech end of the barrel, 
when the breech-block completely closes the breech. (Accepted 
December 31, 1897.) 


MINING, METALLURGY, 
WORKING. 


30,152. A. M. Clark, London. (Rk. H. T. Biewend, 
Clausthal, and Actien-Gesellschaft fur Zinkindustrie vorm. 
Wilhelm Grillo, Newmuhl-Hamborn, Germany.) Process of 
Recovering Zinc from Zinciferous Gases in the 
Distillation and Smelting of Zinc. [9 Figs.] Decem- 
ber 31, 1896.—This invention has for its main object the recovery 
of zinc as liquid metal from zinc dust. The improved process 
comprises the use of condensers filled with porous or rough 
bodies, or provided with other devices that serve to dry-filter the 
gases, the arrangement being such that the gases are caused by 
suitable reversals to pass alternately in opposite directions 
through the chambers. When a certain amount of dust has been 
deposited a reversing valve is operated to reverse the direction of 
the gases in their passage through the chamber. The gases now 
pass at their highest temperature and with the highest percentage 
of contained. zinc into that part of the chamber which has, up to 
now, been the hindmost part, and the said gases impinge here 
upon the dust that was therein deposited, and act to re-volatilise 
the same, and by agglomeration with fresh globules of zinc to con- 
vert the said dust into drops. Again, after a certain period has 
elapsed, there will be deposited at the other end of the chamber a 
sufficient amount of zinc dust which is recovered in the same 
manner ; that is to say, by again reversing the gases, namely, b 
causing them to pass again in their original direction. By th 


AND METAL 





fjecting the empty cartridge case, As the breech-block retires, 





reversal of the direction of flow of the current of gas being re- 


peated at certain intervals of time, too great a deposit of dust 
which would otherwise choke up the chamber is prevented, and 
the gases are also enriched by means of the dust which is depo- 
sited at their point of entry into the condenser. The apparatus 
shown in Figs. 1 and 2 comprises two chambers A, Al which com- 
municate at their lower ends, and are charged with condensing 
material. The gases entering by the pipe B are directed by the 
flap valve alternately to the one or other chamber whilst the ex- 
haust escape through the flue Bl, The zinc can be dis- 
charged at m. Figs. 3 and 4 represent two separate furnaces with 
a condenser between them, one furnace being heated up whilst 
the other is in operation. Each furnace is provided with two 
sets of blast tuyeres, and when zinc is being produced in the fur 
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nace A the working is as follows: The blast through C! being 
shut off, the blast supplied from the main D enters at the tuyeres 
d at the lower part of the furnace, whereby fusion is there 
effected, the metal being tapped off at z. The top of the furnace 
being closed by valves, the gases petons pass through the 
outlets into an annular chamber h filled with wood charcoal, in 
which condensation of the zinc commences, and whence the gases 
and the liquid zinc pass into the condenser K, which is also filled 
with wood charcoal, the zinc being drawn off at m., The gases 
pass through the flue o to the blast tuyeres C1, and enter furnace 
Al along with the blast from the main C1, and are burned. After 
a certain time the direction of working is reversed, so that the 
current of gas flows from the furnace A (Ae- 
cepted January 12, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27,179. P. M. Justice, London. (Société Anonyme Du 
Temple, Paris) Tubulous Steam Boilers. [3 Figs.) 
November 19, 1897.—This invention relates to certain improve- 
ments in tubulous steam boilers with so-called accelerated circu- 
lation, and is more especially applicable to boilers, in which the 
posmege of the gases across the system or group of tubes is a 

orizontal one. The object of the improvements is to more com- 
pletely reduce the temperature of the gases resulting from the 
combustion, previous to their discharge into the atmosphere. 
An amount of heat is thus economised which enables a higher 
percentage of steam per kilogramme of fuel to be generated. The 
fuel employed may be of a solid, liquid, or gaseous nature. For 
this purpose the least heated portion of the group of tubes is so 
arranged as to insure a methodical and forced circulation of the 
feed-water previous to its arrival in the boiler proper. This por- 
tion of the group or system of tubes thus plays the part of a feed- 
water heater, in which the water is gradually raised to a tem- 


Fig.1. 


ae 


to the furnace A. 











perature as near as possible to that in the lower or cooler steam 
and water drum, remaining, however, lower than the latter. In 
the boiler shown, each group of tubes comprises two parts: One, 
V, or the vaporising part, which performs the usual office of the 
tubes employed in ordinary boilers. It comprises the most highly 
heated tubes, and including those which form the vault of the 
fireplace or furnace, being the inside close row or wall a. The 
other part R, or feed-water heating group, is situated at the 
chimney end, which is also the firing end, and in the type of 
boiler shown, is the least heated portion, and may be formed of 
tubes of the same diameter and metal as the group V or other- 
wise. It is protected from the immediate heat of the fire by the 
close row a. The tubes of the group V terminate above and 
below in removable chambers 6, b!, formed by partitions carried 
by the drums A, B at one end. These chambers are so partitioned 
that each molecule of water introduced in the bottom chamber b! 
is compelled to circulate through the tubes of the group R before 
it is discharged into the drum A. (Accepted Deemer 29, 1897.) 


27,220. T. F. Agar, Glasgow. (EF. Stinton, Buenos 
Ayres, Argentine Republic, South America.) Boiler r- 
naces, [4 Figs.) November 20, 1897.—This invention has for 
its object to better adapt boiler furnaces for burning straw or 








other similar light material which is apt to be carried forward by 
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the draught hefore completion of the combustion and obstruct 
the orifices of the tubes. To prevent the obstruction, by the 
straw, of the tubes N two baffle-plates are employed in the fire- 
box M. The first plate A nearest the fire-door K is suspended 
from the crown of the furnace by the hinges B in such a manner 
that the lower edge of the plate presses against a ledge or shelf 
D. The second baffle-plate C is also hung from the crown 
of the furnace by the hooks B! between the first baffle-plate 
A and the tube-plate S. The ledge or shelf D is composed of 
separate pieces of cast iron fixed to the tube-plate S. The 
object of the ledge D is to keep the first baffle plate A in a 


Fig.2 
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vertical position at a convenient distance from the lower tubes N, 
and to close the passage of the flame by the lower edge of the 
first baffle-plate A. The flame passes over the first and under the 
second bhaffle-plate on its way to the tubes. In a modification the 
first baffle-plate rests in a groove of the ledge and is held at the 
top edge by studs instead of being suspended from the crown of 
the furnace, as shown in Figs. land2 This arrangement leaves 
the baffle-plate free to expand in every direction and maintains it 
straight. The space or chamber formed by the first baffle-plate, 
the ledge, and the tube-plate S may be cleaned by means of steam 
jet apparatus. (Accepted December 29, 1897.) 


TEXTILE MACHINERY. 


29,677. G. A. Schulze, Dresden, Germany. Machi- 
nery for Introducing Pressing Boards into the 
Folds of Fabrics, [12 Fivs.| December 24, 1896.—This in- 
vention relates to a machine for mechanically inserting pressing 
boards by means of pneumatic sucking cups, and the feature 
thereof is that the sucking devices which are intended for holding 
and lifting the said pressing boards, after they have been pressed 
upon their smooth surface, are regulated mechanically by means 
of their air-inlet openings being covered tightly in the first case 
or uncovered in the second case. The operation of the machine 
is as follows: The sliding carriage I moves in the direction of the 
arrow (Fig. 1) until the pressing board, which has previously 
been caught by the rubber cups 13, situated on the right, has 
reached the place it must occupy over the table slab. The press- 
ing board still resting upon same is released, and can fall down- 
ward, The fabric which passes round the cylinder 48 covers the 
pressing board, which has dropped below, and another board 14 
is now suspended above the fabric by the rubber cups 13 on the 
right. Then the rod 10 situated on the right is released and 
driven upwards, so that the upper ends of the rubber cups 13 on 
the right are uncovered and let the air penetrate, whereby the 
pressing board which was hitherto held by these funnels is re- 
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leased, its front extremity taking position upon the upper layer 
or fold of the fabric, and its other extremity upon the hooks 72. 
During this operation the left jart of the sliding carriage has 
also moved in the direction of the arrow; and the mechanism 
which carries the rubber cups 13 situated on the left is arrested, 
whereas the carriage continues its course. The roller of the 
lever 27 passes upon the inclined plane 29, whereby the lever 27 is 
depressed, and the rubber cups on the left are lowered upon the 
top pressing board of the left-hand pile. The air having pre- 
viously escaped out of these funnels, a vacuum is established in 
the same. On the movement of the carriage being reversed, the 
roller of the lever 27 now returns from the inclined plane. A 
spring raises the left-hand rod 2 and the corresponding rubber 
cups, and a pressing board is attached thereto by suction. Whilst 
the carriage is moving to the right, the fabric is folded around 
the just-inserted pressing board 14. Just before the end of the 
stroke in the direction from left to right, a cam operates a lever 
in such a manner that the rod 10 on the left is raised with the 
pressers 11 connected thereto. The admission of the air through 
the openings of the suction cups is thus enabled ; and such open- 
ings allow the pressing board to immediately drop upon the 
layer of fabric which was last stretched over the table slab. (Ae- 
cepted December 29, 1897.) 





VEHICLES. 


3443. The Hon. R. T. D. Brougham and W. C. Ber- 
sey, London. An Improved Universal Joint. (2 Figs.) 
February 9, 1897.—This invention relates to an extensible uni- 
versal joint especially applicable to the steering gear of motor 
carriages. The apparatus consists of two rods, one at each end, 
connected by four links. The ends of two of these links are con- 
nected by a pivot to one of the rods, their other ends being 
pivoted-to the end of the other pair of links. The other ends of 
the latter are connected by a pivot to a block. All four pivots 





are parallel to each other. The block is pivoted to a fork at the 
end of the other rod, this pivot being at right angles to the 
others. The drawings show two views at right angles to each 
other of a joint made according to this invention. In these 
figures a and } are two rods connected by four links ¢ and d, the 
links c being pivoted by a pin e to the rod a, and by pins f to the 


links d. The latter are pivoted by a pin g to the block h, which | 


in its turn is pivoted to the forked end of the rod b by pins j. 
(Accepted December 29, 1897.) 

4313. E. J. Clubbe, A. W. Southey, and the Electric 
Motive Power Company, Limited, London. Car- 
riages. (4 Figs.) February 17, 1897.—This invention relates 
more particularly to the use of aluminium or alloys thereof or of 
other suitable light metals or alloys in the construction of car- 
riage bodies, and it has more especial'y for its object to provide 
an extremely light type of carriage, which shall be capable of 
being simply and easily manufactured. In Fig, 1 A is a part of 
the framework of the carriage body, consisting of a casting of light 
metal or alloy formed with a slot in which is fitted a single slip 
B of wood to which the flush panelling D is fixed by means of 
wood screws or pins. Vibration is prevented in this arrangement 
by means of an insertion C sent ch 9 steams the wood slip B and 
the inside surfaces of the casting A. The lining F is attached to 
the wood slip B. In Fig. 2, the sunk panel D is first put in posi- 
tion together with the flexible insertion C, the slips B! are then 
inserted, their corners being slightly bevelled to allow them to 


Fig.1. 
ae 








pass to the bottom of the recess in the casting A; lastly, the slips 
B2 are wedged into the recess at the back of the panel and pinned 
thereto, thus securing the whole structure. In Fig. 3, A is a por- 
tion of one side of the framework of the casting of aluminium or 
other light metal or alloy, constituting one side of the framework 
of the improved carriage body. The casting A is of _-section, and 
in its angle is fitted a slip B of wood which may be held in place 
by screws as shown. A strip or insertion C of rubber, leather, or 
other suitable material is fitted between the wood slip B and the 
metal A. The roof D and the back Dl are composed of wood 
panelling fixed to the wood slip B by means of wood screws. E 
is a piece of metal covering the junction? of the panelling D D!; 
it serves to stiffen the angle of the carriage body and to improve 
the appearance of the same. In Fig. 4 the casting A is of L- 
section and the wood slip B is placed in its angle as shown. The 
panel D is secured to the wood B by screws or pins. C is the 


insertion. (Accepted December 22, 1897.) 
MISCELLANEOUS. 
5006. F. Wicks, Esher, Surrey. Apparatus for 
Justi g Lines of Type Composed with Com- 


pressible Spaces. (2 Figs.) February 24, 1897.—This inven- 
tion relates to apparatus for justifying lines of type composed with 
compressible spaces, the lines so composed being in the first in- 
stance somewhat longer than the line of the forme and having to 
be compressed to the required length. The improved apparatus 
employed for this purpose comprises a table A arranged between 


! the duct by which lines of type are delivered from a composing 


machine and a galley B in which the justified lines are to be 
placed to make upa forme. A vertically sliding bar C is provided 
which in one position as shown in Fig. 1, in which it is held by 








springs against stops, receives on its upper face a line of type D 

ushed on to it from the table A. It is then moved upwards by a 
ever handle E so as to press the types D against a stationary face 
F. A presser G is then caused to bear against each end of the line 
of type D; these pressers being moved towards each other, com- 
pressing the spaces in the line until they are stopped at such a 
distance apart that the line of type between the pressers is of the 
exact length required. The pressers G are then withdrawn, the 
bar C is allowed to descend, bringing with it the justified line, 
which is then pushed into the galley B over a rule which is then 
withdrawn, and the forme in the galley is lowered by the width 








of aline. Succeeding lines are treated in a similar manner. The 
bar C is moved by the lever E worked by one hand of the operator, 
and the pressers G are fixed adjustably by screws M for different 
lengths of line, on blocks H, which are moved by levers K worked 
by cam slots in a segmental lever L worked by the other hand of 


the operator. (Accepted December 22, 1897.) 
4673. J. Garvie, New Southgate, Middlesex, 
Sluice Valves. (2 Figs.) February 20, 1897.—A is the valve 


casing which contains the valve chamber A! and the steam pas- 
sage A®. q@are the valve discs of brass, and b is the circular plate 
on which the discs a are mounted by means of their flanges 
which are of slightly larger diameter than the plates b to allow 
for expansion and contraction. Thus while the discs are com- 
pelled to move up and down with the plate 6, they are not rigidly 
connected therewith, but are free to turn or move angularly 
around their own centres and also to adjust themselves laterally 
on the said plate. c¢ is the valve spindle which works in a stuffing. 
box d, and is connected with the plate b by a screw bolt passing 
diametrically through the same. The spindle is operated by a 


| handwheel and screw, which latter works in a crossbar carried 


by uprights, and engages with a female thread in the upper end 
of the spindle e. A cavity is formed inside the spindle to accom- 
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modate the end of a screw when the spindle is drawn upward to 
open the valve. fare guides formed in the valve casing A, which 
serve to control the up-and-down movements of the plates b. g 
are the valve seats which consist of rings of brass having flanges 
and grooves. They are secured in place by screws passing 
through their flanges, and annular ribs or projections formed on 
the valve casing. h are springs by which the valve discs a are 
pressed sideways away from the plate b and against their seats, 
these springs being interposed between the discs and the plate 
b. The valve casing A is formed in three parts secured together 
hy bolts ; the upper portion containing the stuffing-box d form- 
ing one section, while the lower portion in which the steam pas- 
sage A2 is situated, is divided vertically and forms the two other 
parts. (Accepted December 22, 1897.) 


4320. T Frankenburg, Salford, Lancaster. Appa- 
ratus for Making up Waterproof Garments. [2 /'y:.] 
February 17, 1897.—This invention relates to a machine for coating 
the seams in the making up of waterproof garments. Beneath the 
table A upon which the proofed cloth is laid, is placed a reservoir B 
to contain the rubber solution, which is to be applied to the forma- 
tion of theseams. In the reservoir B, and capable of rotating there- 
in, is a furnishing roller C immersed to the depth of about half 
its diameter in the rubber solution. Above the roller C is mounted 
a second roller D, which rotates in rolling contact with it, taking 
the solution therefrom, and delivering it to the cloth. The roller 
D is preferably of copper, and engraved so as to cause it to carry 
upon its surface the desired quantity of the solution. It projects 
through a slot in the table A a sufficient height to come in contact 
with the cloth as it travels over the table. When the roller Dis 
of engraved copper, a doctor E is applied, held with the desired 
pressure against it by the lever and weight, or by a spring to 
remove any excess of the rubber solution beyond that which is 





























4310 
held by the engraving. Above the table A, and above the roller 
D, is placed a pressing roller F mounted ona pivoted arm G, so 
as to be capable of being moved to and from the roller D. It is 
covered with rubber or is engraved to enable it to grip the 
material, and cause it to travel forward over the roller D. Con- 
+ ected to the arm G is a treadle H with connecting-rod, by which 
the roller F is raised from the material. The rollers C, D, and I 
are preferably geared together to rotate in the direction indicated 
by the arrows, the arm G which carries the pressing roller F, 
heing so pivoted that it is always in gear. In using the machine 
the proofed cloth to be made up is passed through the machine 
so that the seam to be coated with the rubber solution is passed 
over the distributing roller D, and by depressing the handle H by 
which the pressing roller F is carried, pressure is — to the 
cloth, and it is caused to move along between the rollers D and F, 
and takes up from the engraved distributing roller D the solution 
carried by it. Other rollers may be placed to receive both parts 
of the cloth which are to be seamed together to press them 
together and make a firm joint. (Accepted December 22, 1897.) 
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ELECTRIC GENERATORS. 


By H. F. Parsnatt, M. Inst. C.E., 
anp H. M. Hosart, 8.B. 
(Continued from page 164.) 
ARMATURE WINDINGS. 

Continuous-Current Armature Windings.—In the 
design of dynamo machines a primary consideration 
is with respect to the armature windings. Many 
types have been, and are, at present employed, but 
the large continuous-current generators now most 
extensively used for power and lighting purposes, 
as well as in the numerous other processes where 
electrical energy is being commercially utilised on 
a large scale, are constructed with some one of a 
comparatively small number of types of winding. 
Although the many other types may be more or 
less useful in particular cases, it will not be neces- 


Fig. 62. 
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sary for our present purpose to treat of the less- 
used types. 

_ The windings generally used may be sub-divided 
into two chief classes—one, in which the conductors 


are arranged on the external surface of a cylinder, | 


so that each turn includes, as a maximum, the total 
magnetic flux from each pole, termed drum wind- 
ings; the other, in which the conductors are 


arranged on and threaded through the interior of | 


a cylinder, so that each turn includes as a maxi- 
mum only one-half of the flux from each magnet 


pole; this is known as the Gramme, or ring wind- 
ing 
g. 


_ One of the chief advantages of the Gramme wind- | 


ing is that the voltage between adjacent coils is 
only a small fraction of the total voltage, while 
in drum-wound armatures the voltage between 
adjacent armature coils is periodically equal to the 
total voltage generated by the armature. On 
account of this feature, Gramme windings are largely 
used in the armatures of arc-light dynamos, in 
which case the amount of space required for insula- 





tion would become excessive for drum windings. 
There is also the practical advantage that Gramme 
windings can be arranged so that each coil is 
independently replaceable. 

Gramme-ring windings have been used with con- 
siderable success in large lighting generators, the 
advantage in this case being that the armature con- 
ductors are so designed that the radial ends of each 
turn at one side of the armature are used as a com- 
mutator ; and with a given number of conductors 
on the external surface of the cylinder, the 
number of the commutator bars is twice as great 
as in the drum-wound armature—an important 
feature in the generation of largecurrents. Having 
one commutator segment per turn, the choice of a 
sufficient number of turns keeps the voltage per 
commutator segment within desirably low limits. 
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| while permitting the voltage per commutator seg- 
| ment to be low, would entail high armature re- 
action, manifested by excessive demagnetisation 

and distortion, if the number of poles should be 
| too small ; but by the choice of a sufficiently large 
/number of poles, the current per armature turn 
| may be reduced to any desired extent. While it is 
necessary to limit the armature strength in this 
| way, the cost of the machine is at the same time in- 
‘creased, so that commercial considerations impose 
a restriction. 

Fig. 52 is an outline drawing of the arma- 
ture and field of a 12-pole 400-kilowatt Gramme- 
| ring lighting generator, of the type just described. 
Machines of this type have been extensively used 
in large central stations in America, and it is one 
of the most successful types that have ever been 
built. 

In small machines where, instead of two face 
conductors, there is often a coil of several turns be- 

tween adjacent commutator segments, the Gramme 
ring is, on the score of mechanical convenience, 
| inferior to the drum winding ; since, in the case of 
| the latter, the coils may be wound upon a form, 
and assembled afterwards upon the armature core. 
This is only made practicable in the case of a 








Gramme ring, by temporarily removing a segment 
of the laminated core. ‘lhis plan has obvious dis- 
advantages. 

These two practical classes of windings, Gramme 
ring and drum, may be subdivided, according to 
the method of interconnecting the conductors, ite 
‘*two-cireuit” and ‘* multiple-cireuit”” windings.* 
In the two-circuit windings, independently of the 
number of poles, there are but two circuits through 
the armature from the negative to the positive 
brushes ; in the multiple-circuit windings, there 
are as many circuits through the armature as there 
are poles. 

Making comparison of these two sub-classes, it 
may be stated that in the two-circuit windings the 
number of conductors is, for the same voltage, only 
2/N times the number that would be required with 
a multiple-circuit winding, N being the number of 
poles ; hence a saving is effected in the labour of 
winding and in the space required for insulation. 
This last economy is frequently of great importance 
in small generators, either lessening the diameter 
of the armature or the depth of the air gap, and 
thereby considerably lessening the cost of material. 

It has been stated that Gramme-ring armatures 
have the advantage that only a small fraction of the 
total voltage exists between adjacent coils. This is 
only true when the Gramme armature either has a 
multiple-circuit winding, or a certain particular 
type of two-circuit winding, known as the Andrews 
winding, or the long-connection type of two-circuit 
Gramme-ring winding. This reservation having 
been made for the sake of accuracy, it is sufficient 
to state that multiple-circuit, Gramme-ring wind- 
ings are the only ones now used to any extent in 
machines of any considerable capacity ; and, as 
already stated, these possess the advantage referred 
to, of having only a small fraction of the total 
voltage between adjacent coils. 

Drum Windings.—In the case of drum windings, 
it is obvious that all the connections from bar to 
bar must be made upon the rear and front ends 
exclusively, it not being practicable, as in the case 
of Gramme-ring windings, to bring connections 
through inside from back to front. From this it 
follows that the face conductors forming the two 
sides of any one coil, must be situated in fields of 
opposite polarity ; so that the electromotive forces 
generated in the conductors composing the turns 
by their passage through their respective fields, 
shall act in the same direction around the turns or 
coils. 

Bipolar windings are, in some cases, used in ma- 
chines of as much as 100 or even 200 kilowatts 
output, but it is now generally found desirable to 
employ multipolar generators even for compara- 
tively small outputs. The chief reasons for this 
will be explained hereafter, in the section relating 
to the electro-magnetic limit of output. 

Drum windings, like Gramme- ring windings, 
may be either multiple-circuit or two-circuit, re- 
quiring in the latter case, for a given voltage, only 
2/N times as many conductors asin the former, and 
having the advantages inherent to this property. 
Owing to the relative peripheral positions of suc- 
cessively connected conductors (in adjacent fields), 
two-circuit drum windings are analogous to the 
short-connection type, rather than to the long- 
connection type of two-circuit Gramme-ring wind- 
ings. The multiple-circuit drum windings are 
quite analogous to the multiple-circuit Gramme- 
ring windings, the multiple-circuit drum _possess- 
ing, however, the undesirable feature of full arma- 
ture potential between neighbouring conductors; 
whereas one of the most valuable properties of the 
multiple-circuit Gramme-ring winding is that there 
is but a very small fraction of the total armature 
potential between adjacent conductors. 

In Fig. 53 is given the diagram of a multiple- 
circuit drum winding. It is arranged according 
to a diagramatic plan which has proved convenient 
for the study of drum windings. The radial lines 
represent the face conductors. The connecting 
lines at the inside represent the end connections 
at the commutator end, and those on the outside 
the end connections at the other end. The brushes 
are drawn inside the commutator for convenience. 
The arrowheads show the direction of the current 
through the armature, those without arrowheads 
(in other diagrams) being, at the position shown, 
short-circuited at the brushes. By tracing through 
the winding from the negative to the positive 
brushes, it will be found that the six paths through 





* This term applies to single armature windjngz, 
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the armature are along the conductors and in the 
order given in the six following lines : 


768 9 6 11 218 415 6 

56 6 5 38 52 1 50 59 48 7 | 

27 18 29 2 31 22 33 24 35 26 |, 
—1 16 2 14 9 12 2 10 19 «8 17 [t 

47 38 49 40 5l 42 53 44 55 46 

36 45 34 43 32 41 30 39 28 37 


In making the connections, each conductor at 
the front end is connected to the eleventh ahead 
of it; and at the back, to the ninth behind it. 
In other words, the front end pitch is 11, and 
the back end pitch is — 9. In practically apply- 
ing sucha diagram, the conductors would generally 
be arranged with either one, two, or four con- 
ductors in each slot. Suppose there were two 
conductors per slot, one above the other; then 
the odd-numbered conductors could be considered 
to represent the upper conductors, the lower ones 
being represented by conductors with even numbers. 
In order that the end connections may be of the 
ordinary double-spiral arrangement or its equiva- 
lent, the best mechanical result will be secured by 
always connecting an upper to a lower conductor ; 
hence the necessity of the pitches being chosen odd. 

The small sketch at the top of Fig. 55 shows the 
actual location of the conductors on a section of 
the armature. There might, of course, have been 
only one conductor per slot; or, when desirable, 
there could be more than two. The grouping of 
the conductors in the diagram in pairs, is intended 
to indicate an arrangement with two conductors 
per slot. But in subsequent diagrams it will be 
more convenient to arrange the face conductors 
equi-distantly. 

The following is a summary of the conditions 
governing multiple-circuit single windings, such as 
that shown in Fig. 53: 

a. There may be any even number of con- 
ductors, except that in ironclad windings, the 
number of conductors must also be a multiple of 
the number of slots. 

b, The front and back pitches must both be odd, 
and must differ by 2; therefore the average pitch 
is even. 

c. The average pitch y should not be very dif- 
ferent from c/n when ¢ = number of conductors, 
and » = number of poles. For chord windings, 
y should be smaller than c/n by as great an amount 
as other conditions will permit, or as may be 
deemed desirable. 

Multiple-circuit windings may also be multiple- 
wound, instead of being single-wound, as in the 
above instance. We refer to a method in which 
two or more single windings may be superposed 
upon the same armature, each furnishing but a 
part of the total current of the machine. The 
rules governing such windings are somewhat elabo- 
rate, and it is not necessary at present to go fully 
into the matter. In Fig. 54 is shown a six-circuit 
double winding. Each of the two windings is a 
multiple-circuit winding, with six circuits through 
the armature, so that the arrangement results in 
only one-twelfth of the 60 conductors being in 
series between negative and positive brushes ; each 
of the conductors, consequently, carrying one- 
twelfth of the total current. This particular wind- 
ing is of the doubly re-entrant variety. That is to 
say, if one starts at conductor 1, and traces through 
the conducting system; conductor 1 will be re- 
entered when only half of the conductors have 
been traced through. The other half of the con- 
ductors form an entirely separate conducting 
system, except in so far as they are put into con- 
ducting relation by the brushes. If 58 conductors 
are chosen, instead of 60, the winding becomes singly 
re-entrant, i.e., the whole winding has to be traced 
through before the original conductor is again 
reached. 

A singly re-entrant double winding is symbolic- 
ally denoted thus (@): and a doubly re-entrant 


double winding by O O. There is no limit to such 
arrangements. Thus we ‘nay have 

Sextuply re-entrant, sextuple windings, 

Triply re-entrant, sextuple windings, 

Doubly re-entrant, sextuple windings, 

Singly re-entrant, sextuple windings, 
by suitable choice of total conductors and pitch. 
In practice, multiple windings beyond double, or 
at most triple, would seldom be used. Such wind- 
ings are applicable to cases where large currents 
are to be collected at the commutator. Thus, in 
the case of a triple winding, the brushes should be 
made of sufficient width to bear at once on at least 


from the brush will be collected at each of three 
points of the bearing surface of the brush, such 
division of the current tending to facilitate its spark- 
less collection. A double winding has twice as 
many commutator segments as the equivalent single 
winding. Another property is that the bridging of 


carbon dust does not short-circuit any part of the 
armature winding, and an arc is much less likely 
to be established on the commutator from any 
cause. 

(To be continued.) 








No. XI. | 
By Epwin O. Sacus, Architect. 

Fire Prevention—Fire Survey—(continued). 
With the preceding article I had intended 
closing the chapter which deals with the fire survey 
as practised with the aid of map-making ; but since 
its issue I have had a section of a plan put at my 
disposal by Mr. Charles Goad, which should be of 
peculiar interest this year when protection from 
fire has to a certain extent become a subject for , 


two adjacent commutator segments by copper or , 


FIRE PROTECTION IN EUROPE. | 


'Cannon-street averages 50 ft. Old Change, how- 
ever, is only about 15 ft. wide, and Bread-street 
‘averages 20 ft. In respect to the thoroughfares 
which intersect this area, Friday-street varies con- 
siderably from about 14 ft. in the north to 20 ft. at 
the Cannon-street end; Watling-street averages 
about 22 ft. Besides the two intersecting thorough- 
fares named, we have various courts and passages, 
such as Angel-court, the Blue Boar-court, and the 
passage known as 18 and 19, Cannon-street. The 
number of mutual yards and areas is characteristic 
of the general arrangement of the site ; whilst the 
large number of skylights, either on the level of 
the main roof, or over ground-floor level, is quite 
remarkable. 

The plan explains itself, as regards the number 
of party walls, or, rather, ‘‘ party walls,” from the 
fireman’s point of view ; for the common definition 
of a party wall is meaningless to the fireman, for 
the frequent openings therein, either in the form 
of communicating doors or windows overlooking 
the areas, facilitate the spread of fire. Under 
‘* party wall,” from a fireman’s point of view, we 
understand a substantial wall with no openings, 
at least two storeys high, where there is some pro- 
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general technical discussion. The plan in question 
—which is reproduced on a reduced scale on the 
opposite page—shows us four blocks of buildings 
in the heart of the City, of which the larger one 
is considered to contain the greatest values of 
stocked goods that can be found together on any 
area of similar dimensions throughout the world. 
This map, on which every detail of importance in 
respect to protection from fire is most carefully re- 
corded by a system of signs, of which the key is 
annexed, explains, as no words could, the disregard 
of questions of safety so common to the Metro- 
polis ; and shows us how difficult it would be to 
stop any serious outbreak in this district should 
a good hold have been obtained before a concentra- 
tion of firemen is possible, more especially if there 
should be unfavourable circumstances of strong 
winds. 

Now the area which I am showing is well known 
to all connected with the City. On the north we 
have Cheapside, on the south Cannon-street, on 
the west Old Change, and on the east Bread-street ; 
whilst the area is intersected by Watling-street run- 
ning east to west, and Friday-street running north 
to south. The width of Cheapside on the north 





four segments, and one-third of the current passing 








may be taken to average 60 ft. and the width of 
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bability of checking the fire, and a technical term 
for such a party wall, used, I believe, in certain 
insurance circles, and most expressive for its mean- 
ing, is ‘“‘fire cut-off.” Similarly, the number of 
lightly-constructed walls will be ascertained, which 
could serve as temporary fire shields. Again, the 
number of walls, with openings on all floors, and 
openings on one or more floors only. Walls sup- 
ported by unprotected iron columns are carefully 
indicated, as are also the ordinary partition walls 
constructed in lath and plaster. A most important 
point is the indication of the height of party and 
other walls above roof, and it will be seen that 
there are marks on the plan which show whether 
the walls extend one or more feet above roof level. 
Passages leading to courts, areas, or yards are also 
carefully indicated, so that the facilities for approach 
for the fire brigade can be seen. 

The window openings play an important part at 
every fire, and it is hence only natural that there 
should be some description on the plan of anything 
unusual in this direction. The plan, of course, 
assumes that there are an ordinary number of 
windows facing the thoroughfares and areas ; ut 
where there is more than the usual number, oF 
where the front of a building is nearly all glass, this 
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has been specially shown, and this is also the case | light lights ‘‘down” through one or more floors. 
with regard to any special number of windows on | A difference is also made whether the skylight is a 





curiously noticeable that there is not a single box 
indicated on this special area. Public hydrants 


any individual floor. In the same way there are | ‘‘lantern” light, and large ventilators are further} are shown, and also private hydrants or stand- 


special indications for windows overlooking others, | recorded. | pip 


windows used as crane doors, and, again, the wood 
and iron crane doors themselves. 

Speaking of doors, it will be seen that iron doors 
are always shown. The indications go into detail 


: to depth below the footway. Any difference in 
regarding the position of these doors, whether they | the height of a building is naturally considered a 


In respect to the height of buildings, it will be | 





ipes. 
Speaking of other information given from the 


observed that the number of floors is figured, and! plan, it will be noticed that many important facts 
| not only as regards height above street level, but as are simply written in; thus the nature of stairs, 
| whether concrete floors are used, whether the base- 
ment is bricked over, whether there are special 


have one or more leaves, or if they are double iron} point deserving attention, more particularly if the | tanks, &c., but it would lead too far to specify all 
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doors, &c, Similarly, any shutters to window 
openings or door openings are marked. 

Another point of importance to the fireman which 
has had careful attention on the plans, is the 
section of any roof and the material with which 
It Is covered. Slate roofs, lead roofs, tile roofs, 
cement or asphalte roofs, felt, gravel or tar roofs, 
all have their particular signs, and similarly the 
shape of mansard roofs is indicated. In connection 
with the roofs, I would again refer to the skylights, 
which I have mentioned as being so particularly 
pamerous in the area under consideration. It will 
e observed that all skylights over 20 square feet 
are shown ; and further, of perhaps what is of more 
mMportance, there are special marks whether a sky- 





windows of one building overlook a lower one. 
This question of height also has to be considered in 
respect to street levels, and it will be noticed that 
the level of the ground is everywhere shown. 

In respect to other points indicated on the plan, 
it will be seen that steam boilers are marked, steam 
engines with their horse-power, special storage 
(such as stacked wood), and, again, such dangerous 
features as the overhanging wood cornice. The lift 
or hoist is carefully shown, whether it be an open 
hoist, closed hoist, whether it has iron doors, if it 
communicates with all floors, and if it opens to the 
street only. 

With the view of judging the facilities of the fire 
brigade, fire-alarm boxes are shown, though it is 





these matters in detail. What is, however, written 
in, and is of great importance, as I have before 
said, is the nature of the property, and we see that 
‘*M. W.” stands for Manchester warehouse, whilst 
‘¢m. 1.” added shows that this Manchester ware- 
house is match-lined. Premises used as warehouses 
or store-rooms are specially indicated, and where 
offices, tenements, &c., are to be found, these are 
also marked. Special risks which would not well 
come under the heading of Manchester warehouse, 
or warehouses generally, are named, and we find 
the words ‘‘ straw,” ‘‘ flowers,” ‘‘ feathers,” ‘* fur- 
riers,” ‘‘ ribbons,” &c., as the case may be. 

But what, may I ask, is primarily the nature of 
the holdings in the area under consideration? If we 
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look at the principal block on this plan, where the |the most valuable districts in the world, i.c., the 


contents are so valuable, we find that the Old 
Change frontage is occupied by costume manufac- 


area with St. Paul’s Cathedral and the Mansion 
House at either end, and lying between Cheapside 


turers, silk merchants, muslin manufacturers, skirt | and Cannon-street. 


manufacturers, hosiers, silk, velvet, and general 
guided to a great extent by the considerable values 


warehousemen. Again, in Friday-street, we find 
a very similar combination with the addition of 
some lace merchants, embroiderers, and a_ cigar 
merchant and a bedding manufactory. The majority 
of the holdings on both these frontages are either 
Manchester warehouses, and the stock generally 
silks and velvets. The same story can be told of 
the Cheapside frontage of the block, where the silk 
merchants preponderate. With the exception of a 
hat manufacturer, some calico printers, and a wine 
and spirit merchant, nearly every house is filled 
with silk, satin, velvet, muslin, lace, and similar 


might almost say the same of the Watling-street 
frontage, with the exception that there are several 
general warehousemen, a furrier, and a frilling 
manufacturer. If we remember the nature of the 
various stocks of these trades, and then examine 
the plan, I am under the impression that we should 
consider ourselves exceedingly fortunate of not 
having had this part of the City, or, at least, a large 
portion of it, destroyed by fire. It will be seen 
that quite a number of the buildings practically 
form one fire ‘‘ risk,” and the width of Old Change, 
Watling-street, and Friday-street is such that a 
spread to other blocks, both south, east, and 
west, would be highly probable. Bread-street, 
again, follows with a width of 20 ft., and so it 
continues. In fact, a strong wind blowing east 
would have every possibility of destroying one of 


Now in selecting this area for illustration, I was 


involved. There is no doubt that there are very 


/many areas more dangerous than the one under 


consideration, but given the same dimensions, the 
destruction of property would be less. Another 
point I had under consideration in selecting this 
area was its position in the very heart of our 
Metropolis, and within a stone’s throw of the 
Mansion House, where, if anywhere, our public 
authorities should know the nature of the pre- 
mises. Whilst, lastly, the plan reproduced here 


struck me as affording peculiar facilities for the 
goods of a valuable and dangerous character. We | indication of the many points which have to be 


/considered by the map-maker who wishes to de- 


scribe the variety and grouping of ‘‘ risks,” and 
the ditferent facts that have to be considered from 
a fireman’s point of view. 

I have already frequently pointed out the great 
value of studying maps of this description, and I 
am sure that after showing one with a num- 
ber of the details so essential for those who so 
seriously consider the question of fire protection, 
it is impossible to deny their importance both to 
the Building Act Departments of communities, to 
fire survey departments where these exist, to the 
insurance oftices, and last, not least, to the fire de- 
partments for whom the study of local geography is 
so essential, 

To summarise, the main points at issue in map- 
making of this description are the following : 








The nature of walls and floors and their supports, 
their position and their materials. 

The nature of window openings, their extent, 
position, and protection, if any. : 

The nature of skylight openings, their height in 
relation to openings in surrounding walls or roofs. 

The nature of door openings, their size and posi- 
tion, and the nature of the actual doors, whether 
double or single, with one or more leaves and their 
material. 

The nature of roofs, the height, section, character, 
and the materials with which they are covered. 

The nature of stairs and their materials, and of 
lifts with the protection, if any, to their well-holes, 

The nature of any private or public installations 
for fire-call and fire-extinguishing. 

Lastly, the character of the contents of buildings, 
the nature of the business, and the methods of 
storage. 

If these points are clearly indicated on a map, 
together with any special remarks referring to 
the particularly dangerous character of premises, 
or particular preventative measures adopted, we 
have all the information that is necessary from 
the fire expert’s point of view in the matter; 
whether his special field lie in the direction of 
fire prevention, the extinguishing of outbreak, or 
the financial aspect that has to be considered by the 
occupier and by the insurance office. ; 

When speaking of the fire survey as practised by 
the aid of map-making for the insurance companies, 
I pointed out that I was not dealing with the so- 
called inspections undertaken for these offices, 
much less with the many forms of control or 
surveys, managed either for or by public authori- 
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ties, or by the individual owners of property. 
Now, for any ‘“‘risk”—from the private dwelling 
to the largest Government arsenal—the owner 
should in reality be his own “surveyor” in fire 
matters, and not require control. It is only a 
question of the individual owner giving the sub- 
Jeet some thought, and our fire losses could be very 
eon reduced; The most elementary methods of 
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self-help are all that is required. Why in the 
dwelling house allow a gas bracket with an open 
burner, placed, say, between two windows with 
their curtains ? Why not, in locking up at night, 
see that the fires are raked out? Or, in a large 
factory, why not engage a thoroughly reliable 
watchman to undertake the duties of an inspector 
with due intelligence? As a matter of fact, any 
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disabled workmen or pensioner, for whom an em- 
ployer has some pity, seems to suftice for the duties 
of a night watchman, and a day watchman is but 
rarely found even in the notoriously dangerous 
dinner hour. No notice seems to be taken of the fact 
that the first essentials for an efticient watchman—- 
whether for night or day service—are good physique, 
perfect smelling and hearing powers, and an eneré 
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getic character. How many employers entirely 
fail to recognise, that no matter how well they 
may be covered by insurance, the dislocation of 
business occasioned by a fire, is one of the easiest 
roads to losing even the most loyal of clients, who 
through sheer necessity goes over to the com- 
petitor and then all too often forgets to return 
to his original purveyor! But, of course, we have 
our exceptions ; and there are leading firms, both at 
home and abroad, who recognise that a good system 
of fire prevention is economical in the long run. 

It is not my purpose to here describe the various 
elementary methods adopted by the warehouseman, 
manufacturer, &c., who engages his watchman and 
controls him by one or more of the many auto- 
matic appliances which exist, or by surprise visits. 
I have mainly in mind our large iron works, our 
great cotton mills, our granaries, and, above all, 
those enormous institutions—the dockyards and 
arsenals, the shipbuilding and engineering yards, 
where the question of fire survey is of such great 
importance, and should be treated quite as seriously 
as by our municipalities. It has been my good 
fortune to go over a large number of dockyards, 
and also over some of the more important works 
in which some attention is given for fire preven- 
tion : and among these there have been what I 
might almost term occasional brilliant exceptions to 
that curious rule of neglect which, I regret to say, 
is the common state of fire protection, and which I 
have so often complained of. It would lead too far 
to give many examples of good organisation, but, 
after some consideration, I think that one instance 
of organised fire preventative measures merits some 
description ; and this instance is that of Krupp’s 
establishment at Essen, which, though perhaps not 
equipped with such modern fire appliances as one 
would expect, seems to have by far and away the 
best arrangements for the prevention and extinction 
of fire that I have come across in any similar situa- 
tion. And when I say best, I am not forgetting the 
very methodical system of some of the dockyards 
and victualling dépdts both at home and abroad ; 
nor our large London docks, which have their own 
arrangements for watching, quite independent of 
anything advocated by the controlling authorities. 
I include all the leading works of Europe, from 
the Armstrong works, of Naples, to the great 
Malmoe textile factories. 

Krupp’s establishment has, of course, the repu- 
tation of being most methodical, and the advan- 
tages of this characteristic are more markedly ex- 
emplified in its so-called watching and fire brigade 
departments. But though essentially methodical, 
the practical requirements of actual work have not 
been overlooked. We have also not a case here of 
some newly-organised system of fire prevention, 
perhaps exquisitely mapped out on paper, but not 
yet in working order, for at Krupp’s the organisa- 
tion dates from 1866, that is to say, prior to the 
organisation of the London Fire Brigade ; and my 
recollections of the establishment are not those of 
to-day in 1898, but those of 1892, i.e., some six 
years back, since which time there have, no doubt, 
again been some further improvements, as to 
which I, however, do not hold particulars. 

At Krupp’s we have a ‘‘fire department” in 
its best sense, .i.e., a department which undertakes 
both fire prevention and fire combating, the 
management of both sections being in the hands 
of an officer of considerable ability. Everything 
pertaining to safety from fire seems to pass through 
this officer’s hands. I cannot give exact figures 
from memory, but I believe the actual fire brigade 
comprises 75 all told, with a staff of some 65 
night watchmen, and 25 day watchmen, some 40 
special-duty men told off at night from various 
special sections of the works, as well as several 
other special officers. The firemen and watchmen 
are solely employed and paid for the purposes indi- 
cated by their name, whilst the special-duty men 
have other occupation:, and, if I am rightly in- 
formed, are told off for the work from time to time. 
Speaking roughly, this staff of watchmen and fire- 
men have charge of the works and domiciles of some 
20,000 employés, who, with their families, form a 
community of quite 70,000. I am now speaking 
of 1891, and for this community there were, I 
believe, only something like 25 calls to actual 
fires, which were all small ones, and did not make 
any headway, owing to the rapid attendance of the 
force and the excellent division of the risks. Again, 
speaking from memory, I have some recollection 
of being told that for the 10 years preceding 1891 
the average annual fire loss only averaged some- 





where about 25l., which, taking the 25 fires of 1891, 
would give us an average fire loss of 1l. per fire. 
On the other hand, these 25l., of course, do not 
give us the true picture of the expenditure created 
in Krupp’s establishment on what I would term the 
fire account ; for we have to think of the salaries 
and equipment for those 75 firemen, and, similarly, 
the pay and equipment of the company of watch- 
men. Perhaps, as regards the latter, the fire ac- 
count might be lightened by the fact that the watch- 
men, of course, also fulfil the so-called policeing 
duties to some considerable extent, and even the 
fire brigade has had to undertake policeing duties 
in the case of rowdiness or drunkenness. But, 
taking it roughly, the cost of the fire brigade and 
watching staff can be well entered en bloc under the 
heading ‘‘Fire Protection ;’ for there is also no 
doubt that sections of the establishment incur some 
little expenditure or loss of time in the interests of 
fire prevention, which would stand against any re- 
duction of this item on the general account. 

When speaking here of the arrangements at 
Krupp’s, I, of course, only refer to the main esta- 
blishment at Essen. I am not thinking of the out- 
lying ranges, works, or the new shipbuilding de- 
partments, which are treated independently of the 
main scheme. This establishment at Essen, how- 
ever, is quite large enough to be dealt with as the 
large unit or ‘‘ fire risk” owned and occupied by 
one employer ; for measuring from north to south, 
the area extends over 4000 metres, whilst from east 
to west about 2000 are covered. The one risk, if 
I may call it so, includes, besides the works, the 
large ‘‘colonies ” of artisans’ dwellings, known as 
Holsterhausen, Cronenberg, Schederhof, Nordhof, 
Westend, and Baumhof, besides the hospital and 
all the many common-welfare establishments, in- 
cluding the large co-operative stores of which so 
much has been written. It, of course, also includes 
the offices, the Krupp hotel, assembly-room, and 
last, not least, the very valuable private property 
held by the owner, and known as Villa Huegel. 

Now to refer back, as I indicated, there were 75 
firemen, about 90 day and night watchmen, 40 
special-duty men, and several other officers under 
the control of the head of the fire department; and 
I believe I should add some 350 porters and some 
15 timekeepers stationed at the various entrances 
of the works, who are also considered to belong to 
or under control of the watching department. The 
approximate number of ‘‘ duties,” accordingly, in 
1891, comprised daily as follows, say : 

Thirty porters. 

Fifteen timekeepers, 

Twenty-five day watchmen and 65 night watch- 
men. 

Thirty-five extra-duty men for the mid-day dinner 
hour. 

Forty extra-duty men at night. 

Seventy-five firemen ready for active service, of 
whom five have special duty for the mid-day dinner 
hour and at night as watchmen. 

Now, under the heading, ‘‘ Fire Survey,” I 
should, perhaps, only deal with the supervision 
practised by Krupp’s fire department with a view 
of fire prevention ; but as the work of the fire 
brigade proper, and that of the preventative officers, 
overlaps, I must refer to the organisation of the 
firemen generally, and the auxiliaries at their dis- 
posal, though I would reserve any remarks on the 
detail for a future occasion when treating of fire 
brigades generally. 

The permanent fire brigade comprises about 75 
firemen, including the chief of the fire department, 
a second officer, three foremen, eight sub-foremen. 
The chief officer fulfils all the functions at the head 
of the fire department in its best sense, plans for 
all new buildings being put before him to examine 
from the fireman’s point of view ; similarly, plans 
for alterations, all questions relating to water 
supply as far as the installation of hydrants is 
concerned, all questions of electrical communica- 
tion for fire alarms and telephones, and the whole 
of the work which might be classed under the head- 
ing as ‘‘ Fire Survey.” Besides this, he also has to 
attend to the administration of his fire brigade, 
to the watching duties, and the general executive 
at actual fires, and any research or investigation 
that follows a fire. The oftice administration of 
the fire brigade is, I believe, in the hands of the 
second officer, as is also more especially the watch- 
ing department. A special section attached to the 
fire brigade is that of the chimney-sweep’s depart- 
ment, which has to attend to over 1000 flues of 
various kinds, 





As faras the general control of buildings, altera- 
tions, and the regular inspection of the works is 
concerned, the duties of the chief ofticer resemble 
those of similar officials attached to municipalities, 
As far as the control of the watching department 
is concerned, it is carried out with the aid of a very 
systematic series of rounds, each watchman also 
having to record his movements by the usual auto. 
matic applicances. These automatic appliances of 
1891 comprise 64 clocks, with keys at 350 fixed 
points and some 180 stations, the total number of 
duties, exclusive of the fireman on active service, 
but including the porters and time-keepers, being 
over 200. 

As to the fire brigade itself, in 1891 it was 
divided into eight sections and one reserve sec- 
tion, each section having a sub-foreman and six 
men ; and four sections forming a company under 
a foreman. The reserve comprised men not 
attached to the sections—orderlies, odd men, &c.— 
under the third foreman. 

The headquarters of the fire department have a 
central position, which, at the same time, serve as 
the headquarters of the fire brigade. Two sections 
are always stationed at headquarters. The duties 
of the men are so distributed that they have one 
day entirely off duty to every five days on duty. 
As regards the general equipment of the fire brigade, 
it primarily comprises small gear, such as manuals, 
hose reels, ladder trucks, &c. It should, however, 
be remembered that the area affected has a high- 
pressure water supply, as well as a secondary water 
supply, the high-pressure mains being equipped 
with over 400 hydrants placed at an average 
distance from one another of 60 to 80 metres. 

The rapid attendance of the fire brigade is greatly 
facilitated by the installation of 72 call points in 
the form of automatic fire alarms, which indicate 
the call at headquarters, and headquarters is also 
connected with some 250 telephone call points. 
The maximum time occupied for a turn-out being 
calculated at 90 seconds per day and 120 seconds 
by night, the rapid attendance of the firemen is 
practically assured. 

As I have said above, it is not my intention 
here to deal in detail with Krupp’s fire department, 
but the few particulars that I have already given 
will clearly show the considerable thought which 
has been given to the subject at Essen ; where fire 
prevention ranks before fire combating, and where 
what may at first sight seem a considerable expen- 
diture on firemen, watchmen, and skilled ofticers, 
has been rewarded by a minimum fire loss without 
any of the stoppages or inconvenience which would 
follow an outbreak ; and lastly, some very con- 
siderable savings from what I would term the in- 
surance aspect of the enormous risk involved. 

We have here a case of self-help in a most elabo- 
rate form, but it is evident that the municipality of 
Essen could not afford to give its principal rate- 
payer the protection which he would desire if he 
failed to recognise the advantages of self-help, and 
relied on those duties which every municipality 
should execute for its ratepayers, no matter if their 
contributions to the public funds be large or small. 








MESSRS. SCHNEIDER AND CO.'S 
WORKS AT CREUSOT.—No. VIII 
Steet Works—(continued). 


THe Sremens-Martin Puant. 

THE Siemens-Martin plant was first put down 
in 1873, when six furnaces of 8 tons each were 
erected ; these were placed in a buiiding 94 metres 
(308 ft.) long, 54 metres (177 ft.) wide, and 9 metres 
(29 ft.) high. In 1874 the furnaces were enlarged 
to a capacity of 12 tons. They were again increased 
to 15 tons capacity in 1876, and to 20 tons in 1888. 
These furnaces were constructed on two parallel 
lines, and in two groups of 4 and 2, level with 
the ground. Each furnace was supplemented by an 
adjacent gas-heating furnace, in which the metal 
to be melted down was previously brought to a red 
heat. They were also provided in every case with 
a revolving platform 8 metres (26 ft.) in diameter, 
mounted on an hydraulic ram. The ingot moulds 
were arranged around the outer edge of this plat- 
form, and were brought successively under the 
casting channel. The removal of the ingots was 
effected by means of 2-ton hydraulic cranes. ; 
In 1877 a rectangular casting pit was “mn? 
the axis of the building, beyond the space ~~ 
by the two lines of furnaces already described. The 





i is pi ilitate the 
special purpose of this pit was to facili 
casting of large ingots required in the manufacture 
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of heavy forgings. It was served by a revolving 
steam crane of 80 tons, which has lifted on several 
occasions pieces weighing more than 100 tons. 

The dimensions of the casting pit were as follow: 


Length 16 m. (52 ft.) 
Width ... oe Ae 3.700 m. (12 ft. 2 in.) 
Depth ... ive : 5.500 m. (18 ft.) 


The depth of 18 ft. was, however, increased to 
9.500 metres (31 ft. 2 in.) over a part of the length, 
to facilitate the production of very heavy ingots. 
In 1878 such an ingot, weighing 120 tons, was cast 
in this pit ; a full-sized model of it was exhibited 
at the Paris Exhibition of that year (Fig. 72, 
page 231). 


When casting ingots in the pit, the ladles} C 


carried on bogie trucks were brought under the 
casting runner of each furnace by means of the 
turning platform above referred to. Two main 
tracks, one on each side of the casting pit, parallel 
to the furnaces and in communication with the 
revolving platforms, by means of turntables, 
served for conveying the ladle to the casting 
pit. Movable tracks were laid over the pit, in 
such a way as to be easily adjusted with the turn- 
tables of the main tracks. By this arrangement it 
became easy to bring the ladles direct over the 
ingot moulds. The tracks on the pit permitted, by 
means of suitable runners, the discharge of four 
ladles simultaneously into one mould. Notwith- 
standing the comparatively small dimensions of 
this pit, it sufticed for a period of 17 years, 
during which time no less than 170,210 tons of 
large ingots for armour-plates, guns, and shafts, 
were produced. 

Aseventh Siemens- Martin furnace, of 20tons capa- 
city, was built in 1878. In 1892 Messrs. Schneider 
and Co., finding it an urgent necessity to increase 
the size of their steel plant, built an eighth furnace, 
the capacity of which was 25 tons. A new casting 
pit was also made parallel to this furnace. Since 
1892 considerable developments have taken place. 
The increasing demand for steel, due to the grow- 
ing manufacture of armour-plates, guns, special 
forgings, &c., made it a necessity in 1893 to con- 
struct a casting pit much larger than the one 
already described for the production of still heavier 
ingots. This is illustrated by Figs. 73 and 74, 
page 231, and Fig. 75, page 242. This pit was 
made in a building 25 metres (82 ft.) wide, 54 
metres (177 ft.) long, and 14 metres (46 ft.) high 
to the springing of the roof ; it is placed in a line 
with that containing the Siemens-Martin furnaces. 
The plan Fig. 64, page 199 ante, clearly shows the 
position of the different Siemens-Martin furnaces 
and casting pits. An electrically-driven overhead 
travelling crane, built by Messrs. Schneider and 
Co., with a capacity of 150 tons lifting power (to 
be described later), and running on overhead trac ks 
serves for handling all the heavy loads (see Figs. 73 
and 74). It is supplemented by a 10-ton portable 
quick-acting steam crane for lifting the lighter 
loads. This latter crane travels on all the lines 
that surround the pit. 

In the year 1894, Messrs. Schneider and Co., 
finding that their latest 25-ton furnace gave ex- 
cellent results for casting small ingots by means 
of ladles, decided to do away with the disadvan- 
tages that attended direct casting into the small 
ingot moulds. This change involved the putting 
down of a new and costly plant, and meant a 
work of considerable difficulty; the change had to 
be accomplished without suspending, or in any way 
checking, the daily steel production. These difti- 
culties were, however, successfully surmounted. A 
sertain number of the old furnaces were kept in 
work at high pressure, and the alterations were 
carried out without any diminution of the output. 
The actual arrangement is indicated in the plan, 
Fig. 64. The transformation took less than 10 
months to complete, and the new plant, when en- 
tirely finished, will consist of four furnaces, three 
of which are of 35 tons capacity, while the fourth 
will have a capacity of 45 tons, and will be con- 
structed in the place now occupied by the 25-ton 
furnace, which is still at work. 

The increase in the size of the new furnaces 
makes it possible to obtain more homogeneity in the 
steel of heavy ingots, as these can be cast, accord- 
ing to their size, either from one furnace or from 
two, with the help of a collecting ladle. 

The new furnaces are raised on a platform 
4 metres (13 ft.) above the level of the works. 

“ach is provided with a special casting pit, perpen- 
dicular to the wall of the furnace, and adapted for 
casting ingots that weigh from 2 cwt. to 8 tons. 








The platform is in communication with the ground 
level, by means of a track, the maximum incline 
of which is1 in 40. The raw material is brought 
up to the furnace doors in small trucks, hauled 
up the incline by a light locomotive. 

A special system is followed which insures a 
rapid charging of the furnaces. Notwithstanding 
the diversity of weights and shapes of material 
and scrap of which the charge consists, a 35-ton 
furnace is easily charged in less than one hour. 
For this work a 20-ton overhead electric travelling 
crane is used, there being one of these for each 
furnace, and to this is suspended a special C- 
shaped carrier, patented by Messrs. Schneider and 


0. 

On the lower branch of this carrier is placed the 
material ; this branch is free to move in its bear- 
ings on the upper or fixed part of the top, and it is 
also free to swing to the right or left. The charges, 
prepared in advance and brought up to the furnace 
in the trucks, are taken up by the carrier, and 
brought to the furnace by means of the travelling 
crane. The great facility with which the device 
is manipulated enables the charges to be well dis- 
tributed over the hearth of the furnace, and thus 
rapid and uniform melting action is secured. 
Pieces weighing as much as 8 tons can be charged 
without any manual labour: the operation is per- 
formed by two men and a boy. 


LITERATURE. 


Elektromechanische Konstrucktionen. By GisBpertT Kapp, 
Berlin: Julius Springer; Munich: R. Oldenbourg. 
[Price 20 marks. ] 

THE complete title of the small quarto volume 
before us—200 pages, with 54 figures, and an atlas 
of 25 plates—is ‘‘ A Collection of Examples and 
Calculations for the Construction of Strong Current 
Machines and Apparatus. Compiled and eluci- 
dated by Gisbert Kapp.” These words fully ex- 
plain the object of the book. For the benefit of 
his students at the Technical College of Berlin, Mr. 
Kapp has, since 1896, been publishing a number of 
plates, mainly on dynamo construction, intended to 
illustrate his lectures and to assist the students in 
designs and calculations of their own. The plates 
were introduced at other colleges, and a desire for 
explanatory notes was expressed. These notes are 
now given, and they are preceded by 34 pages of 
symbols and formule. If the plates alone were 
found useful, there can be no doubt that the work 
has now become very valuable both to the professor 
and his students, and to electrical engineers in 
general, and that its scope has materially been 
widened, inasmuch as the instruction is now offered 
in a shape in which it can be studied without expert 
guidance. The symbols and formule concern wire 
coils, their resistances, thicknesses, and weights ; 
iron magnetisation, hysteresis, &c., transformers, 
induction, efficiency, heating ; dynamos, their cha- 
racteristics, armature winding, electromotive force, 
&c. The methods by which the formule were 
arrived at are not given, as these would necessarily 
have led the author too far, and their coefficients 
are generally rounded off, which the practical object 
in view quite justifies. As regards the use of for- 
mule, the author utters some wholesome words of 
warning : ‘‘ Formule are very nice and useful tools 
if one knows how they originated, and how they 
should be applied. But this knowledge presup- 
poses study and common sense, and I should there- 
fore advise the reader not to apply any of the for- 
mule’ before he has, by study of the subject and 
of the examples. offered here, grasped the meaning 
and bearing of the formule.” 

This introduction forms the basis for the sub- 
sequent examples; something in the shape of a 
detailed table of contents might profitably have been 
added. No special order is observed in the plates. 
The author owes most of the diagrams and of the 
data, volts, amperes, poles, coils, &c., marked on 
the plates, to manufacturers. The plates were got 
ready, as soon as received. The author considers 
that nothing would have been gained by syste- 
matic arrangement, since the introduction and the 
treatment adopted make each section independent 
of the other. We do not quite share this opinion. 
Very naturally the first two examples, in which the 
author has solved self-set problems on triphase 
current generators, have been worked out in fuller 
detail. We learn why a certain type of dynamo 
was adopted, how we determine the general dimen- 
sions, clearance, the stray field, the number 














of wires per phase, the bearings, &c., and all this 
by compromise, by making the best of more or 
less incompatible conditions. A good deal of this 
is not repeated, of course, and it is hence advisable 
to follow the author’s arrangement, though the first 
examples are by no means the easiest. The other 
examples deal with continuous-current generators, 
dynamos for various phase currents, tramway 
motors, transformers, and an accumulator switch. 
The names of the manufacturers, all the well-known 
Berlin firms, comprising the Union Company— 
which represents the Thomson-Houston Company— 
Ganz and Co., of Buda-Pest, Kummer, of Dresden, 
Schuckert, of Niirnberg, Cie de Fives-Lille, of 
Paris, and Crompton and Co., are a sufficient 
guarantee for the varied character of the subject 
matter, and the several machines differ largely in 
type, size, tension, &c. 

There are no letters of reference on the diagrams, 
and it cannot be said that the author has made the 
student’s task over easy ; nor is there abundance of 
details, either in the drawings or in the descrip- 
tive notes. The author has evidently wished to 
confine himself to the chief points. 

The appearance of the book is very superior. In 
fact, we should feel inclined to suggest that the pub- 
lishers have been too liberal in their allowance of 
paper, if that were not a question of which the 
publishers should be the best judges. The 
volume is practically a handbook, in quarto, with 
less than half the available space of each page 
printed upon. The large size, Mr. Kapp explains, 
has been adopted so that the previously published 
atlas might fit into the pocket of the book. Ie re- 
marks that this is not a disadvantage, because the 
reader has ample space for annotations. As the 
atlas has to be taken out and unfolded when used, 
the first argument is not very convincing. 
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THE MAXIM GUN.—No. II. 
THe Ririte-Caipre Gun. 

Havine described in our former article (see page 
164 ante) the origin of the Maxim automatic gun, 
we proceed to the main body of our task, and deal 
with the various weapons now made by the com- 
pany in their works at Erith or elsewhere. In 
Fig. 25, on the present page, we give an illustra- 
tion of a gun of this nature for general infantry 
use, Mr. Maxim being in the firing position, 
and later on we give detailed drawings of the 
mechanism of the gun. The rifle-calibre, or R.C., 
gun may be said to be the standard weapon 
made by the company, and is the chief repre- 
sentative of the original Maxim invention ; though, 
as will be gathered from what we have already 
said, it has undergone considerable changes in 
the course of evolution. This gun is supplied both 
for naval and military purposes, the difference 
between the two consisting inthe mounting. The 
mechanism is always the same, but the barrel may 
be altered for different governments, so as to suit 
any variation in ammunition. The guns can, 
therefore, be adapted to every rifle-calibre ammu- 
nition in use, and they are manufactured in sizes 
varying from 6 mm. to 11 mm., to suit the following 
cartridges : 


Martini-Henry. Spanish Mauser. 


Gatling. Vetterli. 

.303 British. Kropatschek. 

Swiss small-bore. Spanish Remington. 
German Mauser. Albini. 


Manlicher. 

Maxim guns are being manufactured at the 
works of the company at Erith and Crayford, also 
at the company’s works in Sweden and in Spain. 
In addition, the British Government make these 
guns at their own factory, and the company have 
arrangements for the manufacture of their guns 
with the leading ordnance firms on both this and 
the other side of the Atlantic. 

The business of the Maxim Company has, since 
January 1, been taken over by the firm of Messrs. 
Vickers, Sons, and Co., Limited, of Sheftield and 
Barrow-in-Furness, in consequence of which they 
have now adopted the name of Messrs. Vickers, 
Sons, and Maxim, Limited. 

In the British Army the rifle calibre is .303 in., 
or 7.7 mm., so as to take the Government army 
ammunition used in the Lee-Metford rifle. In this 
way ammunition could be served out indiscrimi- 
nately to the infantry for rifle-firing, or to the 
Maxim guns. In the Royal Navy, Maxim guns 
have a calibre of .45in., or 11mm. The .303 bullet 
weighs 215 grains, and is made of lead with a 
nickel casing. The .45-in. bullet weighs 480 grains, 
and is all lead. Both bullets are practically the 
sane length. 

As shown in Fig. the Maxim gun can be 
mounted for firing on a tripod detachable from the 
wheel-carriage. The general arrangement of tripod 
and gun lends itself admirably to transport. This 
tripod, however, is not employed in the British 
service, as guns in charge of infantry are mounted 
on wheeled field carriages adapted for horse draught 
as shown in Fig. 26. In this view the barrel is 
almost hidden by the shield, but the mechanism 
of the gun is shown. As will be seen, the gun 
is in act of being fed by a belt of cartridges from 
one of the ammunition boxes. 

The carriage has 16 boxes of ammunition of 
250 rounds each, or 4000 rounds in all. The 
total weight—about half a ton—is drawn by one 
horse. There is no place for the men to ride, as 
the gun is supposed to accompany infantry at a 
marching pace. The carriage is strongly built, so that 
it will go across rough country. There are several 
of these infantry carriages in the British Army, 
whilst other types of carriage are supplied to foreign 
Powers, some other governments preferring a car- 
riage with limbers to detach, thus giving four 
wheels, as used in the 37-millimetre gun, which 
will be illustrated and described later. 

We will now proceed to describe as concisely and 
clearly as possible the mechanism of the most 
modern form of Maxim automatic gun. Our 
readers will remember that, in connection with 
the Naval Exhibition of 1891, we gave illustrations 
and a somewhat detailed description of the Maxim 
gun.* Since then some alterations have been made 
and we therefore bring the matter up to the pre- 
sent date. In doing this we shall have to repeat 
to some extent what has already appeared, but this 
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* See ENGINEERING; vol. lii., page 407 and 439, 


is unavoidable if we would make the explanations | both Figs. 28 and 29, as well as in Fig. 32. There 


intelligible. We also reproduce some of our former 
| illustrations. The gun is, for purposes of classifica- 
tion and description, divided into two parts, which 
are respectively recoiling and non-recoiling. The 
recoiling part consists of the barrel, which is an 
ordinary rifle barrel, and two recoil plates which 
carry the lock and the crank. 

We now refer to the detailed illustrations, Figs. 
27 to 29 on page 235. 


is a slightly curved arm to the crank marked F, 

This arm is also outside the outer plate, and is 
shown in the three last-named engravings. 

The lock is shown both separately and complete 
in G, Fig. 27, and its position will be seen by the 
other views already referred to. The piece known 
as the carrier, marked G as shown in Fig. 29, 
should be noted; its use will be explained later, 
The trigger H is shown in the separate part 
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In Fig. 27 is shown the lock complete, marked 
G, and its component parts separately. This en- 
graving will enable the parts in the outline drawings 
to be more readily discovered. Fig. 28 shows the 
rifle-calibre Maxim gun, with the outside plate 
removed. Fig. 29 shows the same gun with both 
the outside plate and feed block off. Figs. 30, 31, 
and 32 give respectively an exterior view, a longi- 
tudinal section and a plan, the latter showing the 
fusee spring box in section, and both the barrel 
and the water-jacket removed. 

The lock is secured bya divided or interrupted 
threaded screw to the connecting-rod A (see Figs. 
28 and 29) so as to be easily removed. The con- 
necting-rod is actuated by a crank B, the shaft C of 
which passes through the recoil plates E. There is 
a handle to the shaft on the right of the gun. 
| This is outside the outer plates, but is shown in 














Fic, 26. British ServicE Mounrtine. 


(Fig. 27) and also in Fig. 29. There is a sliding 
bar which actuates it, marked S, shown in Figs 28 
and 29. This bar is operated by a lever in the 
rear of the gun, by means of pressure being applied 
toa double button on the upper end of the lever. 
On pressing the button the rod S is drawn back 
and this releases the tumbler K and firing pin L, 
the latter being shown separately in Fig. 27. In 
the rear of the gun is a safety-catch M (see Fig. 28), 
which, when down, prevents the lever being pressed 
forward. ; 

The non-recoiling portion of the gun consists of 
the breech-casing, or outside plates O which enclose 
the whole mechanism and the water - jacket 1 
round the barrel. On the right-hand side of the 
breech-casing is a solidly attached resistance-piece 
marked Q in Fig. 30. When the breech is closed, 
the curved arm F of the erank B is either touchin¢, 






















































Fes. 25, 1898. ] ENGINEERING. 235 











THE MAXIM RIFLE-CALIBRE GUN. : 


ae } aly ee 












































St. -----—--14099 --- nn nnn a + = ig =n nnn nn = nnn nnn nn Bl wanna nnn nn Henne nnn nnn ene 


--- 13,105 ---—----- alae cel ie 








————SE 












denen © 


or a small distance from, the resistance-piece. On the 
left: side of the gun there is a strong spiral spring, 
the position of which is shown in Fig. 30, the rear 
end of which is connected by a chain and fusee with 
the crankshaft C, and the fore end is attached to 
the breech-casing by means of the spring-box as 
shown. The use of this spring is to bring back the 
barrel after recoil, and to, work the crank. The 
water-jacket is of gun-metal and surrounds the 
barrel. It has three openings, one for receiving 
and one for drawing off water, the third being for 
letting out steam. 

The cartridges are fed in by means of a belt 
which passes through the feed-block V, Fig. 28. 
In the feed-block are two movable and two station- 
ary pawls. The former are connected by a lever to 
the barrel, the latter on recoiling, moving them 
from left to right. By means of a spring the pawls 
are made to engage behind the next cartridge in the 
belt, and the cartridges are thus moved on auto- 
matically towards the chamber. The barrel re- 
turns after the recoil and the pawls place the car- 
tridge which still remains in the belt, immediately 
above the chamber. 

In firing the gun when the first round has been 
discharged, but the recoil has not taken place, the 
breech is closed by the lock, which is held in 
position by the connecting-rod A of the crank B. 
The latter being then above the horizontal position, 
the breech cannot be opened excepting by turning 
down the crank, as it is stopped by suitable mecha- 
nism from going up. The pressure due to the 
explosion of the cartridge has no tendency to make 
the crank descend. The base of the cartridge 
which is in the barrel is seized by the carrier G, as 
is also the base of the next cartridge in the belt. 
The groove for taking the base of the cartridge is 
plainly shown in the engraving of the separate 
parts. The gun has already been fired by press- 
ing the button at the rear end of the gun. This 
draws back the trigger-bar and releases the firing- 
pin. This part of the mechanism is shown in 
Fig. 31. On the explosion of the cartridge, the 
barrel recoils about 1 in., and this drives the crank- 
arm F against the resistance-piece Q, thereby 
rotating the crank. This will bring the end of the 
crank handle on to a buffer-spring X, Fig. 30. 
The curve of the arm is so formed that the crank 
gets an accelerated motion, so that the lock—which 
is connected to the crank B by the rod A—is 
thrown sufliciently clear of the breech to extract, 
by means of the carrier G, the empty case from the 
barrel and the fresh cartridge from the belt. 

The turning of the crank winds the chain attached 
to the fusee spring, thus extending the spring. As 
the lock goes backwards the carrier G is pressed 
down by the cover springs Z, and when the carrier 
is in its lowest position the new cartridge is oppo- 
site the barrel and the empty case opposite the 
ejecting tube a, Fig. 29. The barrel is brought 
forward again to the position occupied when ready 
for firing by the action of the fusee spring. The 
latter also unwinds the chain from the fusee, thus 
turning the crank to the firing position with the lock 
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brought forward. The returning of the recoiling 
portion is rendered quicker by the action of the 
crank handle striking on the buffer spring. As 
the lock moves forward it pushes the new cartridge 
into the barrel and the empty case into the ejecting | 
tube. During the last portion of the forward travel | 
of the lock the carrier G is raised by lifting levers | 


the space between the wheels. The whole motor, 
which has an armature 1 ft. 105 in. in diameter and 
four field coils, is inclosed in an iron case, access to 
the interior of which is obtained through a door 
(Fig. 10). The efticiency of these motors is between 
92 and 93 per cent. The temperature will not rise 
more than 90 deg. Fahr. on a two hours’ run at full 


c, Figs. 27 and 29, which are acted on by the|load. The performance of the motors with the 
points of the side levers y, Figs. 27 and 29. When|48-in. wheels originally proposed, is shown in 


the carrier is in its highest position it is retained 
there by a spring known as the carrier holding-up 
spring. This insures the centre of the base of the 
cartridge being opposite the firing-pin hole. The 
carrier has a grooved projection for two-thirds of 
its length ; and, therefore, in rising, it releases 
the empty case, which is held in the ejecting tube 
by a spring, and, therefore, cannot fall back. The 
ejecting tube is shown in section beneath the breech | 
end of the barrel in Fig. 29. The carrier also grips 
the base of a fresh cartridge in the belt. The 
extent of the upward movement of the carrier is 
regulated by a projection on the lock y, Fig. 27. 
As the lock is brought away from the breech by 
the action of the crank, the rear end of the side 
lever y presses down the tumbler, thereby pulling 
back the firing-pin and compressing the main 
spring. When the tumbler is down the main 
spring causes the short arm of the trigger to engage 
under the bent of the tumbler. There is also a 
safety sear k, Fig. 27, which holds back the firing- 
pin, and which must be lifted before the lock can 
fire. 


THE CENTRAL LONDON RAILWAY. 

In our last issue (page 214) we gave a general 
account of this most interesting enterprise, with a 
map showing the route, the positions of the stations, 
and the arrangements of the subways at the Royal 
Exchange. As the line is of the deep-tunnel type, 
with separate tubes for the up and down traftic, 
and with trains that nearly fill the cross-section of 
the tubes, steam locomotives are inadmissible, and 
electric locomotives are to be used. By the courtesy 
of Mr. H. F. Parshall we are enabled to present to 


Figs. 11, 12, and 13. The size of the wheels has 
since been reduced to 42 in., and the power of the 
motor otherwise augmented considerably, in order 
that a high average speed may be attained. 

Figs. 14 to 17 show the series parallel controller. 
As our readers are aware, this device enables the 
speed of the locomotive to be regulated with due 
regard to economy. At starting, the four motors 
are placed in parallel in pairs, and the two pairs in 
series. At the same time there is a resistance in 
series with each motor. Then one pair of motors 
is progressively short-circuited, and finally all four 
are placed in parallel. There are, in all, 22 stages 
in the regulation. Each section of the line com- 
prises two inclines of 1 in 33, joined by a length 
on the flat, so that the train is greatly accelerated 
by gravity at starting, and retarded as it approaches 
a station. It is only by the combination of these 
circuinstances, and by the aid of the powerful 
motors, that the rapid services promised could be 
attained. 

Figs. 21 to 27 show the third rail by which the 
current is conveyed to the locomotive. The return 
current passes through the ordinary rails (Figs. 18 
to 20). The third rail is of steel weighing 80 1b. to 
the yard, and is a channel section. It is supported 
on creosoted wood insulators, and the joints are 
bonded with short flexible crown bonds. The track 
rails are of bridge section, weighing 100 lb. to the 
yard, and laid on horizontal sleepers. Each joint 
has two bonds. 

(To be continued.) 








AMMONIA ABSORPTION REFRIGERATING 
MACHINE. 





our readers the drawings of these locomotives, 
which they will find on our two-page plate. 

The current will be generated in three-phase 
machines, and will pass through rotary converters 
and drop down transformers erected in sub-stations 
at different parts of the line. We shall deal with 
this branch of the subject when we illustrate the 
generating station, and we only mention it now to 
prevent misconception. 
to the line is continuous, and is transmitted through 
a third rail, from which it is collected by a slipper 
on the locomotive. 

It was originally intended that the locomotives 
themselves, apart from the motors, should be con- 
structed in this country, but as British manufac- 
turers could not guarantee delivery within the 
specified period, they are being built by the General 
Electric Company at Schenectady, U.S.A. They 
are shown in Figs. 3 to 6, and the dimensions are 
given in the annexed Table : 

The wheel centres of the truck are... 5 ft. 8 in. & 6 ft. 
Distance from centre to centre of 


trucks ... as te 14 ft. 
Number of driving wheels 8 
Total number of wheels ei 8 
Diameter of wheels... -_ 5 6*6.6 an. 
Total wheel-base a sas Pay. ee 

», length of locomotive ... ee te ee 

», height 9 Bhs 


about 5} tons 
» 48 ,, 
14,000 Ib. 
(6.2 tons) 


Weight on each wheel cat 
Total weight of locomotive ... 
Drawbar pull ee 


Drawbar pull running at 22 miles 

per hour 8,000 Ib. 
(3.5 tons) 

The weight of each locomotive will be about 
45 tons. There will be four gearless motors on 
each, that is, one on each axle. The weight of 
the frame and coils of vach motor, with field coils 
in place, will be 8500 Jb , while the weight of the 
armature, complete with sleeve and conductor, 
will be 3000 lb., making a total weight for the 
motor of 11,500 1b. The driver’s cab is fixed in 
the centre of the locomotive (Fig. 3), giving him a 
capital look-out both ahead and astern. In the 
space over the trucks are fixed resistance coils 
(Figs. 5 and 6) with a passage way between them, 
the whole being inclosed by a sheet-iron cover. 

The trucks and motors are illustrated in Figs. 7 
to 10. The hollow axis of the armature is slipped 
directly on to the axle, and occupies the whole of 


The current as delivered | 


THOUGH, as pointed out by Professor Ewing in his 
Cantor lectures on Mechanical Refrigeration, an 
absorption ice-making machine has necessarily a lower 
theoretical efficiency than a good compression machine, 
the former can nevertheless do very excellent work, 
and is especially useful in cases in which it is neces- 
sary to work at varying rates of refrigeration. Owing 
to the elasticity of the system in this regard, machines 
of the absorption class were adopted in the plant for 
the house-to-house distribution of cold erected some 
years since at St. Louis, U.S.A. A fine machine 
of this type constructed by the Société Anonyme des 
Ateliers de Construction de J. J. Gilain, at Tirlemont, 
Belgium, was exhibited at the recent Brussels Exhibi- 
tion, and was awarded a silver medal by the Jurors. 
This machine is illustrated on page 230, and is con- 
structed on the ‘‘ Vallicély system,” the peculiarity 
of which is the use of a pump worked by the ammonia 
vapours themselves, instead of from an independent 
source of power, for pumping back the ammoniacal 
liquors from the regenerator into the boiler. The general 
working of machines of this class is well known, but 
it may be useful to shortly recapitulate here the cycle 
of operations through which the working fluid passes. 
A boiler containing strong ammoniacal liquors 
is heated, and the ammonia driven off. The gas on 
leaving the boiler passes through a series of coils, sur- 
rounded by cooling water, and on its temperature 
being thus reduced it condenses to a liquid form, the 
latent heat liberated in the process being carried away 
by the cooling water. The liquefied gas is then passed 
through an adjustable cock into the refrigerator, when 
it, the pressure being reduced, evaporates again, the 
latent heat taken up being obtained from the brine 
surrounding the refrigerator coils. This brine is thus 
greatly reduced in temperature, and can be used for 
ice-making and similar purposes. On leaving the re- 
frigerator the gas enters the regenerator, where 
it is re-absorbed by weak ammoniacal liquor drawn 
from the boiler. There being an evolution of 
heat accompanying this absorption, it is neces- 
sary to keep down the temperature by means of a 
liberal supply of cooling water. The water from the 
regenerator having been thus recharged with ammonia 
is pumped back into the boiler, where the same cycle 
of operations is recommenced. Usually this pump is 
independently driven by some outside source of power ; 
but in the Vallicély machines it is driven by the 
ammoniacal vapours themselves on their passage from 
the refrigerator to the regenerator. In the machine 
shown in our illustration the boiler is steam heated, 
and is worked at a pressure of from 113 lb. to 128 lb. 
per square inch; whilst the pressure on the refrigerator 
side, from which the pump is worked, is but 7.1 lb. 


ing tight joints and packing on the driving cylinder, 
The steam required for heating the boiler is stated 
by the makers to be 1 lb. per 24 1b. of ice produced 
from water originally at 53.6 deg. Fahr., whilst from 
water at 68 deg. Fahr. 1 1b. of steam will produce 
2 1b. of ice. It is claimed that these results can be 
obtained in every-day operation of the plant. As 
already stated, the special feature of the machine 
illustrated is the use of a feed pump driven by the 
ammonia vapour itself. As one result of this, it is 
claimed that the plant requires very much less atten- 
tion, as the feeding of the boiler from the regenerator 
is automatically adjusted to the amount of refrigera- 
tion effected. In order to avoid freezing of lubri- 
cants, &c., in the driving cylinder, the gas entering the 
same from the refrigerator is first passed through a 
reheater kept warm by circulating water coming from 
the cooling coils in which the ammonia was originally 
liquefied. 








WInNn’s Patent WATER-GAUGE FITTINGS—ADDENDUM, 
—Messrs. Charles Winn and Co., of the St. Thomas 
Works, Granville-street, Birmingham, ask us to state 
that these fittings, which we described in our issue of 
January 21 last and that of February 4, are patented, 
They also add that the ball valves fall back into position 
automatically when a new gauge glass is fitted, a small 
steam bye-pass being supplied to this end. 





Coat IN Betcium.—The imports of coal into Belgium 
last year amounted to 2,010,003 tons, as compared with 
1,693,373 tons in 1896, In these totals German coal 
figured for 1,060,781 tons and 928,199 tons respectively ; 
English coal for 384,941 tons and 326,772 tons respec- 
tively ; and French coal for 560,300 tons and 431,815 tons 
respectively. The imports of coke into Belgium last year 
were 269,572 tons, as compared with 260,273 tons in 1896. 
In these totals German coke figured for 242,412 tons and 
237,405 tons respectively. The exports of coal from Bel- 
gium last year were 4,425,529 tons, as compared with 
4,649,799 tons in 1896. In these totals the exports to 
France figured for 3,223,460 tons and 3,499,693 tons re- 
spectively. The exports of coke from Belgium last year 
amounted to 910,352 tons, as compared with 863,067 tons 
in 1896. In these totals France figured for 554,433 tons 
and 510,195 tons respectively. 





AMERICAN STEAM NAVIGATION.—A contract has been 
placed by the New York and Cuba Mail Steamship Com- 
pany, generally known as the Ward Line, with the 

William Cramp and Sons’ Ship and Engine Building 
Company, of Philadelphia, for two new steamers for the 
Cuban and Mexican service of the line. They are to be 
of 5000 tons register, 400 ft. in length over all, 50 ft. 
beam, with 32 ft. depth of hold, and 21 ft. draught when 
loaded. They are to be twin-screw vessels, and will also 
have two stacks. They will have triple-expansion en- 
gines, and four boilers of 5000 horse-power, giving 
them a speed, when loaded, of 16 knots. There will be 
accommodation in each vessel for about 140 first and 
second cabin passengers. In accordance with a contract 
with the United States Government, the new vessels 
are to be serviceable as auxiliary cruisers. They must be 
of sufficient strength and capacity to carry and sustain the 
working of a battery of 12 rifle cannon of a calibre of not 
less than 6 in. Special attention will be paid to the pro- 
tection of the machinery, the coal bunkers being placed 
so that none of the main machinery will be within 10 ft. 
of the sides of each vessel. 


BLAst-FURNACES IN THE UnrTED States.—The number 
of furnaces in blast in the United States at the commence- 
ment of January was 188, as compared with 171 at the 
commencement of October, 1897, 145 at the commence- 
ment of July,-1897, 153 at the commencement of April, 
1897, 154 at the commencement of January, 1897, 130 at 
the commencement of October, 1896, 191 at the com- 
mencement of July, 1896, 200 at the commencement of 
April, 1896, 241 at the commencement of January, 1896, 
232 at the commencement of October, 1895, 185 at the 
commencement of July, 1895, and 171 at the commence- 
ment of April, 1895. The weekly productive capacity of 
the furnaces in blast at the dates named was as follows: 
January, 1898, 226,608 tons ; October, 1897, 200,128 tons ; 
July, 1897, 164,064 tons ; April, 1897, 173,279 tons; Jan- 
uary, 1897, 159,720 tons; October, 1896, 112,782 tons ; 
July, 1896, 180,532 tons; April, 1896, 187,451 tons; 
January, 1896, 207,481 tons; October, 1895, 201,414 tons ; 
July, 1895, 171,194 tons; and April, 1895, 158,132 tons. 
The most depressed months in the three years were 
October and November, 1896, when the presidential con- 
test was in full blast. The largest production attained in 
any one month was that of January, 1898. The weekly 
productive capacity of the furnaces in blast moved on as 
follows during the 12 months ending with January, 
1898 : February, 1897, 162,959 tons ; March, 169,986. tons; 
April, 173,279 tons; May, 170,528 tons; June, 168,380 
tons; July, 164,064 tons ; August, 165,378 tons ; Septem- 
ber, 185,506 tons; October, 200,128 tons; November, 
213,159 tons ; December, 226,024 tons ; and January, 1898, 
296,608 tons. The stocks of pig sold and unsold in the 
United States at the commencement of January were 
736,366 tons, as compared with 723,885 tons at the com- 
mencement of December ; 753,537 tons at the commence- 
ment of November ; 802,427 tons at the commencement 
of October ; 864,110 tons at the commencement of Sept- 
ember ; and 928,958 tons at the commencement of ore ioe 
It will be seen that while production has greatly — 
during the last six months, stocks have experienced & 











per square inch, so that there is no difficulty in obtain- 





considerable contraction in the same riod, 














Fes. 25, 1898.] 


ENGINEERING. 





23/ 








IRON AND STEEL IN SWEDEN DURING 
1897. 


Tue steel industry in Sweden has not been quite so 
satisfactory as the previous year, and this industry, 
as well as the pig-iron market, has suffered from a 
reaction in the tube business and from the great Eng- 
lish strike. On the other hand, other countries have 
proved as good buyers as formerly, and the home 
consumption of iron and steel has exceeded all pre- 
vious records. The consumption of Lancashire iron 
has absorbed the whole production. Although the 
Swedes do not anticipate that the resumption of work 
in England will bring about a rapid increase in the ex- 
ports or rise in the prices, it may be expected that 
there will be a demand for certain qualities and sizes, 
and that this may prevent a fall in the prices of the 
finer sorts of pig iron. There is already a demand 
for Lancashire at about the best prices of last year, 
and transactions of some importance have already 
taken place. Attempts at raising the price have not 
been successful, but a fair demand may be looked for, 


when sellers are not too stiff as regards prices. The 
exports during 1897 were as follow : 
Tons. 
Pig and ballast iror 73,300 
Ingots om i 6,900 
Blooms, &e. ... 19,200 
Bar iron : 159,900 
Cut up bar iran 3,200 
Rolled wire ... 6,500 
Drawn wire ... 600 
Plates... 3,000 
Nails ... 2,300 


Compared with the previous year there is a decrease 
in the exports of 26,500 tons, coming principally upon 
bar iron and blooms. The last quarter showed, how- 
ever, a marked increase as against the corresponding 
period of the previous year. 

The production during 1897 amounted to : 


’ Tons. 
Pig iron 533,800 
Blooms 189,000 
Bessemer ingots 107,500 
Martin ingots 160,800 


On pig iron, as compared with the previous year, 
there is an increase of over 45,000 tons, and on 
Martin ingots of over 25,000 tons, whilst there is a 
slight decrease in the production of Bessemer ingots. 
The production of pig iron and Martin ingots is the 
largest on record; and although the quantity of 
warrants has not materially increased, there may at 
places be fair stocks of these commodities. The total 
of iron upon which loans had been raised in banks was 
28,700 tons on January 1, 1898. 

During the last quarter of 1897 there were in opera- 
tion : 


Blast-furnaces... 111 
Furnaces ee 292 
Bessemer converters ... 27 
Martin furnaces 38 


The quotations fixed by the Society of Swedish 
Ironmasters on January 27 were : 


F.o.b. F.o.b. 
Gothenburg. Stockholm. 
£s. d £s. d. 
Ordinary hammered iron 817 6 812 6 
ms rolled x 812 6 Sa. 
Rolled “fine” iron 817 6 812 6 


per ton of 1016 kilogrammes, without discount. These 
prices, with exception of ordinary hammered iron, 
which remains unaltered, are 2s. 6d. lower all round 
than those of November 27. 








Sewers at LEEDs.—The construction of a new outfall 
Sewer for Leeds is in contemplation by way of Low-road, 
Hunslet. The question was considered on Tuesday by 
the Sewerage Committee of the Leeds City Council. 


NortincHam Tramways.—A meeting of a committee 
deputed to draw up a report with regard to the Notting- 
ham CY Arg required by the City Council— 
Was held on Tuesday evening. It was decided to recom- 
wend to the Council to adopt the overhead system of 
electric traction. The committee recently visited Edin- 
burgh, Bristol, and Dover. 





Exports or Steam Encines.—The value of the steam 
engines exported from the United Kingdom last month 
bon 202,5337.. as compared with 349,241/. in January, 
897, and 238,4967. in January, 1896. The value of last 
month’s exports was, no doubt, reduced by the interrup- 
tion of business occasioned by the great engineers’ strike. 
“po totals just given agricultural engines figured for 
4,586/., as compared with 24,3987, and 21,385/. respec- 
tively; and other descriptions of steam engines, for 


109, 080/., 155,655/., and 123,727/. respectively. The largest 
cmb of general steam engines in January were made to 

nitish India, which took engines to the value of 25,023/., 
88 compared with 23,816/. in January, 1897, and 23,030/. 
in January, 1896, . 





IRISH RAILWAY PROPERTY. 


Tue Irish railway network is very largely repre- 
sented by three trunk companies—the Great Northern 
Railway, the Great Southern and Western Railway, 
and the Midland Great Western Railway. The main 
line of the Great Northern Railway extends from Dub- 
lin to Belfast ; that of the Great Southern and Wes- 
tern Railway from Dublin to Cork; and that of the 
Midland Great Western Railway from Dublin to 
Galway. Each system has, of course, thrown out a 
great number of branches; and the Great Northern 
Railway comprises 528 miles of line; the Great 
Southern and Western Railway 604 miles; and the 
Midland Great Western Railway 538 miles ; making 
an aggregate of 1670 miles. The Great Northern 
Railway has the most productive property, as it has 
the advantage of providing for the requirements of 
Belfast, which is the chief industrial town in Ire- 
land. The Great Southern and Western Railway has 
the benefit of the American mail service and of some 
of the traffic incident to the movement of Americans 
to and from the Old World. The Midland Great 
Western Railway is the least favoured of the trio in 
the important matter of traffic resources, as it runs to 
the western coast, from which there is little communi- 
cation with the rest of the world. While the Great 
Northern Railway, with 528 miles of line, collected 
revenue to the extent of 448,105/. in the second half 
of last year, the Midland Great Western Railway, 
with 538 miles, could only pick up 286,927/., the 
Great Southern and Western Railway, with its 604 
miles, earning 462,184/. Even the Midland Great 
Western contrived, however, to work out an ordinary 
stock dividend for the second half of 1897 at the 
respectable rate of 44 per cent. per annum. The 
corresponding return upon the ordinary stock of 
the Great Southern and Western Railway was 
at the rate of 5} per cent. per annum, while the 
Great Northern Railway gave its ordinary proprietors 
a distribution at the rate of 6} per cent. per annum. 
These results must be regarded as decidedly satisfac- 
tory upon the whole. They are attributable, first, to 
the return of a period of, at any rate, comparative 
peace to Irish society; secondly, to the cheapness 
with which the various lines were constructed ; 
and, thirdly, to the fact that the three companies do 
not compete for the traffic, such as it is, which passes 
over their systems. The Great Northern Railway of 
England runs, no doubt, through richer districts than 
those accommodated by the Great Northern Railway 
of Ireland ; but the Great Northern Railway of England 
has to struggle, so far as through traffic is concerned, 
with two other powerful opponents—the London and 
North-Western and the Midland Railways, while the 
Great Northern Railway of Ireland has the trade 
practically in its own hands, and is enabled in con- 
sequence to pay much better dividends upon its ordi- 
nary stock. The three Irish systems are also not over- 
loaded with capital, and it is, of course, an easy 
matter to provide a return upon moderate capitals. 
Another good feature in the three Irish companies is 
the moderation with which additions are being made 
to their capital account. The Great Northern Railway 
only expended additional capital to the extent of 
39,837/. in the second half of last year; while the cor- 
responding addition to the capital of the Great 
Southern and Western Railway was 24,488/. In the 
case of the Midland Great Western Railway the aug- 
mentation of capital was still smaller, viz., 6754/. It 
is clear from such totals as these that Irish adminis- 
tration is economical and methodical, that scarcely any 
extensions of importance are being undertaken, and 
that such additions as are being made to capital are 
merely those resulting from a careful utilisation of 
existing lines. The three Irish companies also, no 
doubt, owe a good deal of the increased feeling to 
peace and security, which is now a happy cha- 
racteristic of Irish life. The Great Northern Railway 
probably never suffered very much from Parnellite 
agitation and lawlessness ; but as much could scarcely 
be said for the Great Southern and Western Railway 
and the Midland Great Western Railway ; but 
with the collapse of Mr. Parnell disorder sub- 
sided, more especially in the south and west of 
Ireland. Pat and Larry came to the conclusion 
that the best thing they could do was to apply 
themselves to useful industry of some kind, and the 
happiest results have followed. Ireland is largely an 
agricultural country, but it has probably suffered less 
than England from agricultural depression. This is 
due to the fact that Irish agriculturists are more 
graziers than farmers in the ordinary sense of the 
word, and they devote their attention more to the 
breeding of cattle and horses than to the production 
of cereals. The fall in agricultural prices is felt far 
more by producers of cereals than by breeders of 
cattle and horses, and money is still being made 
by industrious Irish graziers, This is a consideration 
which has, of course, told in favour of the Irish rail- 
way interest. 

At the close of last year the Great Northern Rail- 





way of Ireland had expended capital to the extent of 





7,784,389/., of which 904,408/. had been paid out for 
working stock. At the same date the company owned 
144 locomotives, 128 tenders, 78 vehicles used in the 
coaching department, and 4079 vehicles used for the 
conveyance of cattle, merchandise, and minerals. Of 
the 39,837/. expended by the Great Northern Railway 
of Ireland on capital account in the second half of last 
year, 7043/. was paid out for additional working stock, 
while 21,000/. was subscribed for the establishment of 
hotels; the outlay on new lines properly so-called 
being only 1177/. A new station is being erected 
at Windsor-avenue, Belfast, and another is in course 
of erection at Clontarf. It is satisfactory to note that 
the directors have decided to double certain portions 
of the company’s line upon which the traffic is 
heaviest, and that arrangements have been made to 
proceed with this duplication to the extent of about 
20 miles during the present year. One good feature 
in the Great Northern Railway of Ireland is the 
relatively large proportion which the ordinary stock 
bears to the whole capital raised by the company, 
viz., 3,562,305/. out of 7,609,115/. he capital ex- 
pended by the Great Southern and Western Railway to 
the close of 1897 was 9,047,126/., this amount includ- 
ing 1,111,7262. paid out for working stock ; a very large 
proportion of the whole capital expended (4,971,155) 
was represented by ordinary stock. Of the 24,488/. 
additional capital expended in the second half of last 
year, 12,899. was devoted to the Drumcoudra link 
line, and 6547/. to more working stock. At the close 
of 1897 the company owned 178 engines, 143 tenders, 
598 vehicles used in the coaching department, and 
4317 vehicles used for the conveyance of cattle, mer- 
chandise, and minerals. The works of the Drum- 
coudra link line are being continued during the 
current half-year, in the course of which 30,000/. is 
proposed to be 4 to their prosecution. The 
capital expended by the Midland Great Western 
Railway to the close of 1897 was 6,891,115/., of which 
761,512/. had been paid out for working stock. The 
pes owned at the same date 127 locomotives, 110 
tenders, 382 vehicles used in the coaching department, 
and 2710 vehicles used for the conveyance of cattle, 
merchandise, and minerals, It should be observed in 
connection with the Midland Great Western Railway 
capital account that it was assisted to the extent of 
440,000/. by direct grants from Parliament; this 
assistance was rendered during the terrible famine 
years 1847 and 1848, the object being to relieve dis- 
tressed Irishmen, and to promote at the same time the 
ultimate development of Ireland, pressing forward 
useful and reproductive public works. 








AMERICAN WHALEBACK STEAMERS.—The Christopher 
Columbus, an American whaleback excursion steamer, is 
to cross the ocean. After 1898, Lake Michigan will 
not be big enough for this famous excursion boat, and she 
is to become one of the glories of the Paris Exposition of 
1900. Captain M‘Dougall, Mr. J. Keith, Mr. Grant 
Whistler, and others interested in the boat have been in 
conference and have arrived at the conclusion that Paris 
wants the whaleback, and that it will prove an attraction 
there. The plans of the managers are to run the boat 
out of Chicago this summer, take it to New York in 
the autumn, work it there during the summer of 1899, and 
in the spring of 1900 cross the Atlantic with a special 
party for Paris and the Exhibition. 





AMERICAN RarLRoabD Buitpinc.—The length of new rail- 
road constructed in the United States last year was 1864 
miles, as compared with 1848 miles in 1896, 1803 miles in 
1895, 1949 miles in 1894, 2635 miles in 1893, 4192 miles in 
1892, 4281 miles in 1891, 5670 miles in 1890, 5230 miles in 
1889, and 7106 miles in 1888. The length of railroad in 
operation in the United States at the close of last year 
was 184,464 miles. The corresponding length of line in 
operation at the close of 1847 was 5598 miles, so that 
178,866 miles of line have been built during the last 50 

ears. To the 1864 miles of new line built in the United 

tates last year Alabama contributed 112 miles; Ar- 
kansas, 109 miles; California, 210 miles; Georgia, 119 
miles ; Louisiana, 145 miles; Michigan, 133 miles ; Mis- 
souri, 110 miles; Pennsylvania, 116 miles; Texas, 104 
miles; and Wisconsin, 116 miles. No other State built 
100 miles of line during 1897. 





An Exrraorpinary Ratway.—The promoters of a 
Pan-American Exhibition to be held on Cayuga Island, 
Niagara Falls, in 1899, have decided to arrange for an 
extraordinary railway to take the plavze of such attrac- 
tions as the Ferris wheel of the World’s Fair at Chicago, 
or the Eiffel Tower at_a recent Paris Exhibition. This 
railway will be spiral in form, and will be worked up a 
tower 400 ft. high. The basis of the railway will bea 
huge circular tower of steel framework, round which, 
like the thread of a screw, the spiral railway will run. 
It will be supported on huge brackets firmly fastened 
to the framework of the tower. This tower will have a 
diameter of 80 ft. at the bottom and will taper 30 ft. to 
the 400-ft. level, giving a diameter at that height of 
50 ft. The cars will run 10 times round the tower in 
gaining the 400-ft. level. The traffic will be worked with 
a rack rail. The gradients of the line will range Letween 
17 in 100 and 25 in 100. 








[Frr. 25, 1808. 
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Tur Blanton fastening is a new method of connect- 
ing wheels, pulleys, couplings, and the like to their 
shafts. This is done by boring and turning them toa 
peculiar form, such that the eye and the shaft inter- 
lock when rotated in the proper direction, while they 
become quite loose if turned through a small angle in 
the opposite direction. A reference to Fig. 1 will 
make the construction clearer than the most detailed 
explanation can do. It will then be seen that instead 
of the boss being bored cylindrical, its periphery is 
formed of a number of curved inclines, connected 
together by much steeper inclines. This effect is 
gained by mounting the slide-rest in such a way that 
it can be quickly vibrated across the lathe-bed by a 
cam famed to give a slow inward motion to the tool 
and a quick return. The shaft is turned in a similar 
manner, the relative diameters of the male and female 
»ar'ts being such that they slide easily over one another. 
I'he moment an attempt is made to rotate the one re- 
latively to the other in one direction the two sets of 
inclines lock together, and the shaft drives the pulley, 
or vice versd, perfectly. Slipping is, of course, abso- 
lutely impossible, while at the same time the pulley is 
accurately centred. As the angle of the planes is far 
within the limiting angle of friction the two pieces 
adhere together, and there is no tendency to endwise 
motion. To disengage the two, however, requires 
only a sharp pull in the contrary direction, when the 
pulley rotates slightly, there being sufficient clearance 
for this purpose. 

It is scarcely necessary in this journal to refer at 
length to the difficulties and inconveniences connected 
with the use of keys. There must be very few of our 
readers who have not at some time had painful ex- 
perience of keys that would work out of their seats, 
of split bosses, of wheels drawn out of truth, and of 
keys that could not be started when it was desired to 
withdraw them. All these difficulties are avoided by 
the use of the Blanton fastening, which has already 
made a reputation for itself in connection with quartz 
stamps. As is well known, the cams of stamp mills are 
very difficult to keep fast, but when put on, as shown 
in Figs. 2 and 3, there is an end of the trouble. 
Further, if the shaft be turned down at each 
side of the cam, it is au easy matter to change 
the order of the cams, ard the rotation in which 
they make their lifts. Some mine managers attach 
great importance to this, as they consider that 
the good working of the mill Chores A greatly on the 
sequence of the blows. The original form of the 
Blanton fastening is shown in Figs. 4, 5, and 6, and in 
this shape it has been applied to 5000 stamp cams 
during the past three years. As here shown, the 
shaft is cylindrical, and one-half of the eye of the cam 
is bored eccentrically. A tapered liner (Figs. 5 and 6) 
is attached to the shaft by one or more set pins, and 
then all is complete. The cam is easily threaded over 
the shaft and the liner, and is then securely locked by 
a partial rotation. There is very little shearing action 

































































on the set pins, the friction between the liner and the 
shaft and cam practically effecting the driving. The 
same device has also been largely applied to pulleys. 
Figs. 7 to 10 show various applications of the 
Blanton fastening and scarcely need any explanation. 
Fig. 7 shows a shaft coupling, A and B being the two 


shafts with the ends a and } turned to fit the coupling | 


cd, Fig. 8 shows another form of coupling in which 
the ends of the shafts A and B are bossed and 
bored up, anda short coupling length of shaft ab is 
inserted inthem. Fig. 9 shows two pulleys on a 
shaft, the one F driving the shaft and the other E being 
driven by it. Fig. 10 shows a pulley with a loose rim 
H, which can be removed at will, and replaced by 
another. The disc I is also loose on the boss, the 
Blanton fastenings ae and ac serving to connect both 
parts together. 

Figs. 11 and 12 show the same idea applied to a 
coupling. This is made of an inner coupling formed 
in halves and an outer ring in one piece. The ends 
of the shafts are turned to the Blanton contour ; the 
two half-couplings are laid on them, and the ring 
binds all the parts together. The result is a coupling 
which does not require the ends of the shafts to be 
upset, aud which has no projecting parts to catch 
belts and the clothes of workmen. It will be noticed 
that there are two keys in this coupling. These are 
quite different from the ordinary key in that the taper is 











| on the sides, and not on the top and bottom of the key. 
The effect of this key is to force the respective inclines 
into strong frictional contact, and also to obviate ten- 
dency to chattering in case the driven part of the shaft 
ever over-runs the driver. Without destroying the self- 
centring effect of the Blanton fastening, it enables the 
machinery to be run in either direction. Most of 
these illustrations give a somewhat exaggerated idea 
of the sharpness of the inclines used in the Blanton 
fastening. They are formed entirely by curved sur- 
faces, and have not the sharp edges liable to damage 
that would be gathered from an inspection of some 0 
|the views. There are undoubtedly many purposes for 
| which they will be found very useful. hey are 
| being introduced by the Blanton Patents Syndicate, 
Limited, of 43, Threadneedle-street, Messrs. Fraser 
and Chalmers having the sole right, under licence, to 
apply the fastening to stamp mills. 








Frenxcu Coat-Mrx1xc.—The output of coal in the - 
de-Calais last year was 12,806,042 tons, as compared bys 60 
| 11,870,882 tons in 1896, showing an increase of as 
|tons. The output of the Nord last year was 5,542,4” 
tons, as compared with 5,229,340 tons in 1896, mowing 
an increase of 313,156 tons. The combined production & 
the two basins last year was, accordingly, 18,348,5: 
tons, as compared with 17,100,222 tons in 1896, showing 
an inerease of 1,248,316 tons. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—At the forenoon session of 
the pig-iron market last Thursday only some 8000 tons 
were dealt in. The tone was very firm, and prices were 
practically unchanged. In the afternoon about 10,000 
tons changed hands, and the market was firm in response 


to the important shipbuilding orders that had been given | 


out and were announced on the same day. Scotch iron 
rose 4d. and hematite iron 1d. per ton; and the settle- 
ment prices were the following: Scotch iron, 49s. 9d. 
r ton; Cleveland, 40s. 6d. ; Cumberland and Middles- 
rough hematite iron, 48s. 9d. and 50s. 3d. respectively 
er ton. The business done in the pig-iron market on 
‘riday forenoon reached to 20,000 tons. The tone of 
the market was very firm, especially towards the close, 
when Scotch iron was 1d. per ton up and Cleveland 3d. 
per ton. In the afternoon other 25,000 tons were dealt 
in, and the market closed at the best points of the day— 
14d. to 2d. up from the preceding day. The settlement 
quotations at the close were 45s. a a 40s. 9d., 48s. 104d., 
and 50s. 74d. per ton. At Monday’s forenoon market 
some 15,000 tons of warrant iron were dealt in. At first 
the tone was flat, but the close was firm at, in the case of 
Scotch iron, 1d. reduction per ton from Friday’s close. 
Cleveland also declined 1d. per ton. Other 15,000 tons 
changed hands in the afternoon, and prices stiffened 
ld. per ton all round. The settlement prices at 
the pad were 453. 9d., 40s. 74d., 48s. 104d., and 
50s. 9d. per ton. A good business was done in the 
warrant market on Tuesday forenoon, about 20,000 tons 
of warrant iron changing hands. The tone was very firm, 
and at the last Scotch iron showed a gain of 2d. per ton. 
Cleveland rose 4d. per ton. The market was strong in 
the afternoon, Scotch, at leaving-off time, showing a gain 
for the day of 34d. per ton, and prices were without 
further alteration. At the close the settlement prices 
were 46s. 14d., 40s. 10}d., 49s., and 50s. 9d. per ton. 
There was but little doing in the warrant market this 
forenoon, but the tone and prices were firm. Scotch 
iron rose in price 24d. per ton, and sales amounted to 
15,000 tons. Other 20,000 tons changed hands in 
the afternoon, and prices gave way from 4d. to 2d. 
per ton, and the closing settlement prices were 
46s. 3d., 40s. 104d., 493. 14d., and 51s. per ton. The 
current quotations for No. 1 makers’ g.m.b. iron are 
as follow: Clyde, 50s. 6d. per ton; Calder, 51s. ; Gart- 
sherrie and Summerlee, 51s. 6d.; Coltness, 52s. 6d.— 
the foregoing all shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan), 50s.; Shotts (shipped at Leith), 
52s. ; Carron (shipped at Grangemouth), 51s. 6d. per ton. 
There are now 83 blast-furnaces in full operation, as 
compared with 81 at the same time last year. Six are 
making basic iron, 38 are working on hematite iron ore, 
and 39 are making ordinary iron. A year ago there 
were three fewer working on hematite ore, and there 
was one more making ordinary iron. There is no fresh 
feature of importance to mention, but there seems to be 
more inclination to purchase warrants, based upon the 
heavy home consumption, which is expected to last over at 
least the first half of the year, and will probably lead to a 
further decrease in stocks. There is still a marked 
absence of any buying of importance for the Continent ; 
and the reports from America indicate that the production 
of pig iron there is rather ahead of the consumption, but 
owing toa higher range of freightage rates ruling, offer- 
ings of American pig iron on this side are not on so 
large a scale as they were last year. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 334,388 tons yesterday afternoon, as compared 
with 334,770 tons yesterday week, thus showing a reduc- 
tion amounting to 382 tons for the past week. 


Finished Iron and Steel.—Full work has been continued 
at the various malleable iron and steel works. fair 
amount of business is being done in the finished iron 
trade, and the steel trade is fully employed, with the 
prospect of a continuance of good orders for shipbuild- 
ing steel. Specifications are plentiful, and production is 
at a very high tension. This fact has caused the work- 
men’s representatives to call together the Conciliation 
Board to consider the wages question. Hematite iron 
has been in special demand at the Scotch steel works at 
52s. 6d. per ton delivered at the works, if not even at Is. 
per ton higher. The quotations for finished iron and 
steel are firm, but unchanged. 


Sulphate of Ammonia.—The shipments of ammonium 
sulphate amounted in the week ending last Wednesday 
to 2034 tons, and up to that date for this year to 16,094 
tons, —_—. a decrease of 420 tons as compared with the 
corresponding period of last year. The price continues 
firm at 10/. per ton, shipment at Leith ; and 107, 1s. 3d. 
at London and Hull. 


Glasgow Copper Market.—One lot of copper was sold 
at the morning meeting of the market last Thursday. The 
price dropped 1s, 3d. per ton. The afternoon market 
was idle, and prices were unchanged. No dealings 
were reported at the morning market on the following 
day, and the price was unchanged. One lot of 25 tons 
changed hands in the afternoon, and the price rose 1s. 3d. 
per ton. Copper was idle on Monday morning, when the 
price rose 2s, 6d. per ton. The position was unaltered in 
the afternoon. Nothing was done in copper yesterday 
forenoon, but the price advanced 1s. 3d. per ton. There 
was nothing done in the afternoon, and prices were with- 
out further alteration. There was nothing done in copper 
this forenoon, but the price was advanced 3s. 9d. per ton. 
The market was again idle in the afternoon, but the fore- 
noon prices were maintained. 

New Shipbuilding Contracts.—An important contract 
has been secured by Messrs. Russel and Co., shipbuilders, 
Port Glasgow, from Messrs, A. Weir and Co., Bank 





| by the council, some members indulged in such insinua- 
| tiens against the directors, that they suspended the 
| negotiations. 


Line, Glasgow, who have ordered three steel steamers | 
each of 6000 tons carrying gy Messrs. Russel | 
have now 15 large vessels to build. Messrs. Rankin and 

Blackmore, Greenock, will supply the engines for Messrs. 

Weir’s three steamers. The firm have now eight large 

sets of triple-expansion engines to construct, all to be! 
finished by September.—The Fairfield Shipbuilding and | 
Engineering Company have received an order from the | 
Pacific Steam Navigation Company for a steamer similar 
to the one ordered from Messrs. Caird and Co., Greenock. 
The vessels will be a little over 5000 tons each.—The 
contracts for the four new British cruisers will not 
likely be placed until the beginning of April, as the 
tenders are not due in London until the middle of next 
month.—Messrs. Robert Duncan and Co., Port Glasgow, 
have contracted to build a steel screw steamer of between 
5000 and 6000 tons, the engines for which will be 
supplied by Messrs. Rankin and Blackmore, Greenock.— 
The Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, have just closed a contract to build two 
splendid Castle liners, large first-class passenger vessels, 
for Sir Donald Currie and Co., for the Cape trade. These 
vessels will be 550 ft. long, and will form the largest 
vessels in the Currie fleet. They will be quite 2000 tons 
in excess of the Carisbrooke Castle, which is said to be 
upwards of 7000 tons. This vessel is not yet launched. 
The Castle Line Company are said to be in the market for 
intermediate boats. Messrs. Barclay, Curle, and Co. 
have of late built the bulk of these steamers.—The China 
Mutual Company are also in the market for one or two 
large steamers, the contracts for which lie, it is said, 
between Belfast and the Clyde.—Messrs. Hall, Russell, 
and Co., Aberdeen, have received an order for two steel 
steam trawlers of 160 tons each, and with engines of 320 
indicated horse-power. 


Locomotive Contracts.—Messrs. Sharpe, Stewart, and 
Co., Atlas Locomotive Works, Springburn, Glasgow, 
have just contracted to build 20 express passenger en- 
gines for the Midland Railway. They are to have four 
wheels coupled, 7 ft. in diameter, with a four-wheeled 
bogie in front, and a six-wheeled tender. During the 
past fortnight this firm secured orders for other 18 en- 

ines, divided between the Dutch Rhenish Railway, 
3razil, and New Zealand.—The Bengal-Nagpur Railway 
Company, Limited, are prepared to receive tenders for 
other 15 locomotive passenger engines with tenders. 


Visit of Belgian Locomotive Engineers to Glasgow.—In 
connection with the request (mentioned in ENGINEERING 
a fortnight ago) made by the Belgian Government to 
Mr. McIntosh, locomotive superintendent of the Cale- 
donian Railway, that he should design five locomotive 
engines for them, the same to be built by private firms, 
two Belgian engineers arrived in Glasgow last week to 
consult personally with Mr. McIntosh and visit the 
private locomotive shops. They have even sent to Glas- 
gow a quantity of Belgian coal, which they say is better 
than Scotch coal. This they intend to test on, at least, 
one engine, probably an improved Dunalistair. 


Mount Vernon Steel Works.—These works, at Shettles- 
ton, a few miles to the east of Glasgow, which have been 
closed for a number of years, have recently been restarted, 
the title of the new concern being the Mount Vernon 
Iron and Steel Company, of which the principal is Mr. 
William Muirhead, who has long been very closely iden- 
tified with the steel trade of Scotland. 


Institution of Engineers and Shipbuilders in Scotland. 
—An ordinary meeting of this institution was held last 
night, when there was a large attendance. Professor 
EK. J. Mills, D.Sc., F.R.S., read an interesting paper on 
** Photo-Surveying,” which he largely illustrated by 
lantern slides. There was subsequently a discussion 
raised by Mr. Murray’s ‘‘ Refrigeration ” paper, the first 
contribution to it being from Professor J. A. Ewing, 
F.R.S., of Cambridge, who sent his remarks in writing. 
There were other written contributions, and several 
members spoke, more especially Mr. Harman and Pro- 
fessor Jamieson. The discussion will be continued at the 
next meeting of the institution. 


Institution of Civil Engineers.—A meeting of the Glas- 
gow Association of Students was held last Monday night 
—Mr. J. R. Sutherland presiding—when Mr. Charles 
Macfadyean, Jun., read a paper on ‘‘The West Highland 
Railway—Mallaig Extension.” He dealt with the various 
features of the line, illustrating his remarks with lantern 
slides, from an engineer’s and from a tourist’s points of 
view. The interest of the former centred in the many 
cuttings, embankments, tunnels, and viaducts which are 
being constructed ; that of the latter was in the exquisite 
scenery to which the new line will give ready access. A 
discussion followed, and the usual votes of thanks termi- 
nated the meeting. 


NOTES FROM SOUTH-YORKSHIRE. 
SHEFFIELD, Wednesday. 
Shefield and the Electric Light.—The difficulty that had | 
arisen in connection with the purchase by the Sheffield 
Corporation of the undertaking of the Electric Lighting 
Company has been removed. When, on the 9th inst., the 
City Council accepted the terms of purchase as submitted 





\ _ Ata meeting of the council held to-day, a 
resolution disclaiming any intention to asperse the 
directors was passed, and now the negotiations will, it is 


supposed, proceed 

Railway Extension in Yorkshire.—Sir Ernest Paget at 
the meeting of the shareholders in the Midland Company, 
and Mr. J. H. Turner, their general manager, at a meet- 
ing at Derby, have made references to the proposed rail 
way extensions by the company in Yorkshire. The new | 





line is to start at Royston and pass along the Spen Valley 
to Bradford, touching on the route Heckmondwike, 
Cleckheaton, and amgrany” A From Bradford it will go 
through Manningham to Shipley, there joining the main 
line to the North. The directors would have been glad to 
have taken in Huddersfield and Halifax, but the engineering 
difficulties would have made it too costly. By the new line 
the distance between Bradford and London will be reduced 
by 11} miles, and in the journey to Scotland by 5} miles. Mr 

Turner puts the cost of the Yorkshire part of the new 
undertaking at something like 3,000,000. ; and he ques. 
tioned whether any other railway company would have 
been courageous enough to take such a scheme in hand. 
The line will serve the igre districts of York- 
shire, and will undoubtedly be of great service to very 
populous districts. ‘ 


The General Power Distributing Company.—It has 
already been stated that a Bill is being promoted to 
obtain powers to supply a number of large centres in 
Nottinghamshire and Yorkshire with electric light. The 
company include Sheffield, Nottingham, Rotherham, 
Doncaster, and similar places. At nearly every place 
included in the Bill meetings have been held, or wil] 
shortly be held, to take steps to oppose it. It is scarcely 
likely, as one gentleman said, that a Bill granting such a 
‘* tremendous monopoly ” will be allowed to pass. 


Tron and Steel Trades.—Manufacturers of tools and of 
labour-saving machinery are well employed, and some 
firms ar> extremely busy. The greatly extending use of 
machinery for a all descriptions of work in place 
of planing and shaping is making the manufacturers of 
this class of tool very active. In all the local armour- 
plate works these grinding machines are now in opera- 
tion for dealing with the edges of the Harveyised plates, 
Some of them are fitted with patent coil clutch, and are 
belt driven, and others are operated on by means of 
low-pressure Siemens electric motors. Common grit 
stones are used, and the work is more effectively 
and economically done than by milling. The railway 
companies have adopted grinding machines for dealing 
with chilled horn-blocks and other purposes. Steel manu- 
facturers report that orders are coming in more freely from 
the engineering centres of Yorkshire, Lancashire, and the 
Midlands, although business is not yet equal to what it 
was at the same period last year. Engineers’ hammers 
and other tools are in good demand, both on home and 
foreign account. Prospects in the railway branches are 
very encouraging, there being good orders on hand and 
many inquiries in the market. In the lighter industries 
there are in many quarters complaints of dullness. A 
great deal of work is being turned out, but the means of 
production are now so extensive that a large general 
demand is needed to keep places well going. Firms who 
have specialities in cutlery or plated goods are better 
employed. 

South Yorkshire Coal Trade.—The spell of colder 
weather that has prevailed this week has stimulated the 
demand for house coal, but it is still far below what it 
should be at this season of the year. There is a very 
decided improvement in the consumption of all kinds of 
steam coal, consequent on the greater activity at the 
works. The rolling mills are also taking more freely. 
The improving demand for iron has stimulated the con- 
sumption of furnace coke, and should it continue, there 
will, it is expected, be an upward move in quotations. 
The railway companies are generally taking their full 
contract —, and a heavier tonnage is going to the 
gas works. The following are the quotations at the pits 
per ton: Mortomley, 11s. ; Silkstone, 10s. 6d. ; Walls- 
end, 10s.; High Hayles, 8s.; Barnsley house, 6s. to 83. ; 
ditto hards, 6s. 9d. to 7s. 6d. ; Parkgate hards, 6s. 6d. to 
7s.; steam nuts, 4s. 9d. to 5s. 3d.; best Barnsley slack, 
4s. to 4s. 6d. ; pit slack, 1s. 6d. to 2s. 6d. ; coke, 15s. 6d. 
to 17s. at the ovens. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was very thin, people from other centres 
being afraid to put in an appearance here on account of 
the prevalence of small-pox. The tone of the market, 
however, was very cheerful, inquiries, particularly from 
Continental customers, were reported rather numerous, 
and generally a bright view was taken of prospects for 
the future. It was said that a good few sales hed been 
made to foreign customers. Though a desire was shown 
to do forward business, not much iron was sold for 
delivery ahead, as buyers and sellers did not very 
readily agree as to what should be paid for delivery ahead. 
The general quotation for prompt f.o.b. delivery of No. 3 
.m.b. Cleveland pig iron was 40s. 9d., but some sellers 
eld out firmly for 40s. 104d., and they reported that they 
were able to get it. For No. 3, delivered over the first 
half of the year, a small business was said to have been 
done at 41s. 6d. The other qualities were steady. No. 1 
was 42s, 6d. to 42s, 9d.; No. 4 foundry, 40s. 3d.; grey 
forge, 39s. 3d.; and mottled and white, 39s.—all for — 
delivery. Middlesbrough warrants closed 40s. $d. cas 
buyers. East-coast hematite pig iron was in §| 
request, and quotations had a tendency to advance. 
For early delivery of Nos. 1, 2, and 3 the general 
figure named was 650s. 6d., and that price was 
id for rail delivery, but rather less was taken f.0.). 
me buyers endeavoured to purchase at 50s., but they 
experienced considerable difficulty in_finding sellers who 
would listen to such an offer. Middlesbrough hematite 
warrants closed firm at 50s. 94. cash buyers. Spanish ore 
was stiff and dealers confined themselves to transactions 
for early delivery, as they feel uncertain as to what ae 
happen between Spain and the United States to affec 
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freights. Rubio was 14s. 6d. ex-ship Tees. To-day the 
only change in the market was in Middlesbrough warrants, 
which stiffened to 40s. 1ls., and then closed firm at 
40s. 10d. cash buyers. 

Manufactured Iron and Steel.—Very little new can be 
said of the finished iron and steel trades. Producers are 
well off for orders, and consequently prices are well 
maintained. There are some complaints, however, of 
shortness of specifications for plates. Shipments of manu- 
factured iron and steel are only very moderate this month. 
Common iron bars are quoted 5/. 5s. ; best bars, 5/. 15s. 
iron ship-plates, 5/. 5s. ; iron ship-angles, 5/. ; steel ship- 
plates, 5/. 88. 9d. ; steel ship-angles, 5/. 5s. ; and heavy 
sections of steel rails, 47. 10s.—all less the customary 
94 per cent. discount for cash, except rails, which are net 
at works. 

The Fuel Trade.—With the exception of increased de- 
mand for household coal fuel shows little change. Bunker 
coal is rather quiet. Gas coal steady. Coke in large 
request and gi blast-furnace qualities readily realised 
13s, 6d. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Shipments of steam coal have been heavy 
and the market has continued firm with a brisk demand 
for all qualities. Colder weather has given an impetus 
to the house-coal trade and a firmer tone has been ob- 
servable. ‘The best steam coal has made 11s. 6d. to 
lls. 9d. per ton, while secondary qualities have brought 
10s. 9d. to 11s. 3d. per ton. As regards household de- 
scriptions, No. 3 Rhondda large has made 10s. 6d. to 
10s. 9d. per ton. Foundry coke has brought 17s. 3d. to 
17s. 9d. per ton, and furnace ditto, 15s. 6d. to17s. per ton ; 
business in coke has been generally brisk. In the iron 
ore market rubio has made 14s. to 14s. 3d. per ton. 
The manufactured iron and steel trades have shown con- 
siderable activity. There has been a good demand for 
rails on home account, and some large orders have also 
come to hand for Africa and India. 


Lynton Railway.—Traffic is ex 
upon this line about Easter. The works were started 
just under two years since. The line is a little over 19 
miles in length, and it rises from Barnstaple to a height 
of about 1000 ft. at Martinhoe Common, at the Lynton 
end. The gauge is 2 ft. only, but the carriages are fitted 
with bogies and ball-bearings, which make the running 
very easy and facilitate the passage of curves. 


The “‘ Implacable.”—The Lords of the Admiralty have 
asked the chief constructor at Devonport Dockyard to 
furnish them with the working designs of the stem and 
stern-posts and the rudder-frame of the new line-of-battle 
ship Implacable, to be shortly laid down at that yard. 
The three castings, weighing collectively about 70 tons, 
will be put out to contract for manufacture. In the case 
of the Ocean nearly all the castings and forgings were 
given out to contract, but as serious delays have taken 
place in the delivery of some of the fittings, it is con- 
sidered probable that an extensive order for this kind of 
work will be placed with Keyham factory. The foundry 
and smithery at that establishment have recently been 
greatly improved, and they are now capable of casting 
and forging all the fittings, except the stem and stern- 
posts, required in the construction of a line-of-battle ship. 


Dock Matters at Plymouth.—The Plymouth Town 
Council decided on Monday, by 31 to 6, to confirm its 
revious resolution in favour of promoting a Bill in Par- 
lament for acquiring land, water rights, &c., incidental 
to the development of the Cattewater as a port, with 
every modern accommodation, in accordance with a 
scheme of Sir J. Wolfe Barry and Mr. Brereton. An 
opposition speech of Mr. Woollcombe favoured a larger 
scheme, and also counselled delay, which the mayor said 
would be disastrous to the interests of the town. His 
worship stated that if pending negotiations could be com- 
pleted, which would be possible only if the Bill were 
proceeded with, one liner per week would make Plymouth 
a home port, as from 1900. 


Barry Railway.—The engineers of the Barry Railway 
mpany have deposited detailed estimates of the cost of 
the new works proposed to be constructed under the 
powers contalanit in the company’s Bill of the present 
session. The total estimated cost of these works is put 
down at 465,162/., of which 4701/. will be spent on new 
roads, and 460,461. upon new railways. e estimates 
show that a proposed railway (2 miles 5 furlongs in 
length) from the Penarth branch, near the Cogan tunnel, 
to Cardiff will cost 256,107/., while a proposed railway 
(2 miles 3 furlongs in length) connecting a railway autho- 
nsed in 1896 with the Brecon and Merthyr Merny, at 
was, will involve an outlay of 189,7227. A short line 
to connect the last-mentioned railway with the main 
line of the Rhymney Railway will cost 14,6327. 


The Engineers’ Dispute.-—The settlement of the engi- 
heers’ trade dispute is likely to inconvenience the Go- 
yernment establishments, and already Keyham factory is 
feeling the effects of it. About three weeks since, by 
Special authority from the Admiralty, 50 engine fitters 
were entered at Keyham, the inducement being a gua- 
Tantee of at least six months’ employment. With so 
many thousands of men out on strike, there was no diffi- 
culty In getting the required number ; in fact, hundreds 
of applications for employment were refused. Now, how- 
ever, several of the newly entered men recruited from 
putside the district have left the dockyard, while others 

ave given notice to leave. 


ted to be commenced 








_PRaNce aNp Canapa.—It is reported that a line of 
Steamers is about to be established under the French 
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THE Bolton Master Cotton Spinners’ Association has 
made a grant of 2500/7. to the Fedunaed Master Engi- 
neers’ Association to assist them in meeting the expenses 
incurred through the recent dispute. 


A new broadsheet entitled ‘‘ Advice to Boiler Atten- 
dants, has been issued by the Manchester Steam Users’ 
Association, of 9, Mount-street, Albert-square, Man- 
chester. The hints and warnings given have been judi- 
ciously drawn up, and if generally acted on would go far 
to entirely abolish boiler accidents. 


The Russian Admiralty has decided upon the installa- 
tion of electrical power in all warships for the purposes of 
raising ammunition, loading and working the guns, &c., 
on the French system. Orders are also to be given for 
the building of 18 new transport boats for the Caspian 
Sea for carrying troops. 


The Swedish State forests covered in 1884 an aggregate 
area of 3,519,054 hectares, but have since had 1,360,171 
hectares added, the total at present being 4,879,185 
hectares. The production of timber amounted in 1884 
to 845,358 cubic metres, against 1,321,575 cubic metres in 
1895. The receipts for 1897 are estimated at 5,000,000 
kroner. 


We are requested to remind intending exhibitors at 
the country meeting of the Royal Agricultural Society 
to be held at Four Oaks Park, Birmingham, from June 
18 to 24 next, that applications for space in the imple- 
ment department at that meeting must be made by Tues- 
day, March 15. Post entries of agricultural articles may 
be tendered up to Friday, April 1, at double fees. 


H.R.H. the Prince of Wales has graciously consented 
to open the International Photographic Exhibition at the 
Crystal Palace, 1898. Intending exhibitors are asked to 
note that the date of opening of the Exhibition hy His 
Royal Highness has been fixed by him for Monday, 
April 25, and not Wednesday, April 27, as originally 
announced. The latest date for the reception of exhibits 
in each section will therefore be two days earlier than 
that first stated on the prospectus. 


The next general meeting of the Réntgen Society will 
be held on Tuesday, March 1, at the rooms of the Medical 
Society, 11, Chandos-street, Cavendish-square, London, 
W., under the presidency of Professor Silvanus Thomp- 
son, F.R.S., at 8 p.m. Papers will be read on ‘‘ The 
Photographic Activity and 
at Different Vacua,” by Mr. J. H. Gardiner. Other 

apers will be brought forward by Mr. Wilson Noble and 

r. Hall Edwards. Mr. Isenthal will show some new 
apparatus. 


Some important development work is about to be un- 
dertaken in Newfoundland, the Government of which 
have entered into a contract with a Mr. Reid for the 
construction of a line of railway across the island, and 
for the working of the entire railway system, amountin 
to 650 miles in length, for a period of 50 years. Mr. Rei 
purchases St. John’s Dock and the Government tele- 
graphs, and further undertakes to build seven mail 
steamers to ply in the great baysof theisland. Further, 
he undertakes to develop certain coal, &c., mineral, and 
forest lands. : 


From time to time rich and extensive carboniferous 
deposits are being discovered in various parts of Siberia. 
The expedition sent last year by the General-Governor 
of the Amur province, in Eastern Siberia, in order to 
investigate the shores cf the Sea of Ochotok, has dis- 
covered a rich bed of coal situated on the shore of the 
above-mentioned sea. The newly-discovered coal is, ac- 
cording to the opinion of M. Margaretoff, the chief of the 
expedition, superior to the celebrated Soochansk coal. 
It is believed that this coal will prove to be of very great 
utility for the fleet and cruising stations of Russia in the 
Pacific and the Far East. 


Russia, as regards industrial progress, is going ahead 
literally by leaps and bounds. French, German, English, 
Belgian, and even American capital is being poured into 
the Empire not only in millions but in milliards of francs. 
All over the country immense steel and iron works are 
springing up as if by magic. The Steppes, which a few 
years ago were merely barren wastes, are now teeming 


In the Don region, which is already the scene of much 
English enterprise, four new foundries and iron works 
are being established at a cost of more than 400,000/. 

he necessary capital for these new undertakings has 
been raised mainly by foreign companies. 


Dr. Borchers, in a recent number of the Zeitschrift fur 
Elektrochemie, reviews a new process for winning phos- 
phorus and calcium carbide from Thomas slag. In this 
process tricalcium phosphate is mixed with an excess of 
powdered carbon, and heated in an electric furnace, 
whereby calcium carbide, phosphorus, and carbonic oxide 
are formed. The phosphorus ope over into the con- 
denser and is recovered, the yield being claimed to be 80 
per cent. of the theoretical. Dr. Borchers describes a 
series of experiments made by himself with a view of con- 
verting the phosphates of these slags into phosphides, the 
latter to serve as a deoxidising material for overblown 
iron. The results, however, proved negative, the lime in 
pre en giving off its phosphorus, and going into calcium 
carbide. 


A report on the working of the Boiler Explosions Acts, 
1882 and 1890, during the year ended June 30, 1897, has 
just been issued as a Parliamentary Paper. It is stated 
that 57 preliminary inquiries and 23 formal investigations 





flag between Dunkirk and Canada, 


were held, In nine of the latter cases no order was made 
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with a population of industrious and skilled workmen. | g 


as to costs, and in the remaining 14 the persons respon- 
sible were ordered to pay certain sums as costs. The 
total number of cases dealt with during the year was 80, 
and by these explosions 27 persons were killed and 75 in- 
jured. This represents a total of 102 persons killed and 
Injured during the year, and exceeds the average (90.5) 
for the 15 = during which the Act of 1882 has been in 
operation by about 12.7 per cent. The loss of life, taken 
alone, closely a to the average (28.6) for the 
same period, e causes of explosion show noimportant 
variation. Of the 80 cases dealt with, 28 were attributed 
to the defective condition of the boiler or of its fittings, 
33 to defective design, workmanship, material, or 
construction, or to undue working pressure, and 12 to 
ignorance or neglect of the attendants. In 42 cases the 
boilers were under the inspection of some public associa- 
tion or were used in vessels provided with Board of Trade 
passenger certificates ; but in many of these cases the ex- 

losions were not due to defects which existed when the 
ast periodical inspection was made. ' 

At a recent meeting of the Western Foundrymen’s 
Association, an interesting discussion took place on 
moulding sand. The following analysis of that used in 
a prominent foundry was given by one of the speakers : 


Moulding Sand Dried at 100 deg. Cent. 
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A design for the new bridge over the Thames at Vaux- 
hall has been approved by the London County Council. 
Sir Alexander Binnie, engineer to the Couneil, has pre- 
ed the design, which embodies the principle upon 
which his predecessor constructed the Thames Embank- 
ments—namely, a granite bridge backed with concrete. 
The structure will have the appearance of a granite 
bridge, and the desi rmits of it being erected like 
Waterloo or London Bridge. The Bridges Committee of 
the Council, in a report upon the matter, point out that 
the heaviest loads will be able to pass over the bridge, 
and the structure will be practically permanent. Similar 
bridges had been constructed over the Danube, the 
Neckar, and the Rhone, with equal, if not larger, spans 
than those proposed at Vauxhall. The bridge will have 
five arches, supported by four piers and suitable abut- 
ments. The central span will ve 149 ft. 9 in., two inter- 
mediate spans 144 ft. 6? in., and the two land spans 
130 ft. 62 1m. each in width. The structure will be 760 ft. 
in length, and only 28 ft. in height above Trinity high- 
water mark. Having regard to that fact, it has been 
agreed that some feature shall be introduced which will 
break up the long line of parapet, and the engineer 
has endeavoured to do that in a manner which has 
me most successful in a similar bridge over the 

hone at Geneva, by the introduction of columns, 
which will ultimately carry the lamps for the illumina- 
tion of the roadway and the river. The Committee 
believe that the bridge, when completed according to 
this —- will prove one of the handsomest bridges 
over the Thames. The Parliamentary estimate for the 
cost is 380,0002. 


The Khedive in Council has approved a contract just 
concluded with Messrs. John Aird and Co. for the con- 
struction of the long-talked-of Nile reservoirs. ‘The 
work, which consists of a dam across the Nile at Assuan 
and another at Assiut, is to be completed in five years, 
and the contractors accept payment by annual instal- 
ments of 160,000. sterling, extending over 30 years, and 
beginning on the completion of the dams. The great 
am forming the reservoir at Assuan will be constructed 
upon the granite reefs of the cataract, and will be com- 
posed entirely of granite ashlar, solid in section and 
pierced with sufficient openings to permit of the ge 
of the Nile in flood, with a very moderate heading-up. 
In the autumn months, after the silt-laden water has 
passed off, the sluice gates will gradually be closed until 
the reservoir is full, which, in an ordinary year, will be 
in January or February. From April to the end of 
August, when the river runs low and the demand for 
water for the sugar, cotton, and rice crops is at the 
highest, the gates will ually be opened, and the 
supply in the river will supplemented by the water 
sto in the reservoir. By the time the reservoir is 
— the new flood water will have arrived. Thus 
no break will occur in the irrigation system. The dam 
will be some 76 ft. above the river bed at its lowest 
point, and the difference in the level or head of the 
water will be about 46 ft. Its approximate length will 
be about 6000 ft., and the amount of water to be stored 
is calculated at 1,065,000,000 cubic metres. Locks will 
be constructed capable of passing Nile steamers through 
the cataract. The Assiut dam is intended for raising the 
river level during the summer, thus increasing the dis- 
tributing power of the canals in Middle Egypt and the 





Fayum, and it is wey, ran much upon the lines of the 
great barrage north of Cairo, 
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A STRIKE LESSON. 


Tue ‘‘ editorial” in the last issue of the Amal- 
gamated Engineers’ Monthly Journal deserves more 
than passing notice, and we are glad to recognise 
the manly spirit in which the leaders of the Society 
have accepted their defeat in the recent dispute, 
and are turning the bitter lesson they have learned 
to the true advantage of labour. The editorial 
commences by bearing testimony to ‘‘ the splendid 
pluck and endurance exhibited by all the men who 
have so loyally stood by each other to the last.” 
We have no desire to belittle this legitimate source 
of consolation, but we must confess that we should 
be more inclined to share in the admiration ex- 
pressed by the writer of the editorial could we 
forget that those who do not display ‘‘ loyalty ” on 
such occasions are surrounded on every oppor- 
tunity by an abusive picket threatening violence ; 
a threat which is not infrequently put into execu- 
tion. However, we may let that pass now with 
advantage, as we understand it has come. to be 
recognised that picket violence, and even picket 
abuse, does not pay in the longrun. Any future 
disputes are likely to be fought out in a more legi- 
timate fashion. 

The most cheering feature about the editorial is 
that it recognises the need for capital in indus- 
trial enterprise. ‘‘ We have seen,” it says, ‘‘ the 
greatest combination of capital that was ever mobi- 
lised to do battle for privilege and monopoly win 
all along the line, not because of its superior organi- 
sation, but from sheer force of capital, capital that 
can control even the Government and boycott the 
meanest and smallest employer into subjection. 
We do not complain; we only state a fact.” 
It seems to us that ‘‘ privilege,” ‘‘ monopoly,” and 
‘* boycott ” have somehow got on the wrong side 
of the account. We were under the impression 
that the battle was for the “privilege” of union 


50 | leaders to decide in what. manner engineering works 


should be conducted; that the ‘‘monopoly ” claimed 
was that members only of a society should do 
certain work, and as for ‘‘ boycott ’—well we may 
let that pass also. Doubtless the author finds. it 
necessary still to make an appearance of justifying 


56 | past action, and perhaps references of this nature 


will disappear in time. It is over much to expect 
such writers to alter their style too abruptly. 
The great thing, after all, is that the author of 
the article under notice does not complain ; does 
not spend his ink on profitless railing at fate or 





the plutocracy—all capitalists are supposed to be 
fabulously rich—but sets to work in good honest 
fashion to see what can be done. ‘‘ What does 
this lesson teach us?” he says; and answers: 
‘*That capital is all-powerful—a lesson which has 
been driven home and emphasised over and over 
again by the co-operators all over the country, and 
will continue to be driven home until the trade 
unionists themselves devote more thought to these 
matters.”’ The recent labour dispute has evidently 
been a powerful stroke in this driving-home pro- 
cess.- It is to be hoped the task will be completed 
without many such expensive manifestations. 

The editorial is sanguine that the workmen will 
more and more become their own employers, and 
that, to a greater extent than hitherto, they “ will 
use their surplus capital, not in lending it to 
bankers and others to find employment for them, 
but in helping forward the co-operative cause, and 
thereby become themselves the owners of the in- 
struments of production.” It isa gain that work- 
ing men should recognise that they have surplus 
capital, whether to lend to bankers and others, or 
to invest in a manner which they think more con- 
ducive to their own immediate advancement. It 
has not been always:thus; an idea has been far 
too prevalent that the hand worker is justified in 
spending up to the hilt of his earnings; that 
his wage can never do more than provide him 
with the bare necessities of existence, so that 
saving is impossible. Socialistic teaching and 
class feeling. both’ encourage this view. To be 
provident, in other words to acquire capital, 
is, of course, a crime in the socialistic decalogue, 
whilst the free spender is ever popular with his 
mates. How much can be done by small economies 
only those fully .appreciate who have practised 
them; but the trade unions themselves, in the 
sums they accumulate and spend in strikes, are 
examples of what may be achieved by combination. 
If the workmen of a large factory would put by 
only so much as they lay out on beer and tobacco 
alone, they would soon have capital for establishing 
a sufficient works to employ some of their number. 
If the works were efficiently managed, and the 
profits ‘‘ ploughed in,” the men might all, in no 
long time, become their own employers. All this, 
however, presupposes an order of intelligence and 
power of self-denial which—with every desire to 
say the best we can of the British working-man—we 
feel bound to state is not manifested by the majority. 

The writer of the editorial is not oblivious to 
this fact. ‘‘ We are aware,” he says, ‘‘ of the many 
pitfalls for the feet of the unwary in the co-opera- 
tive productive path, but they are not insurmount- 
able.. Jealousy and mistrust of each other are 
potent factors, but they can be overcome.” Jealousy 
and mistrust are, indeed, potent factors for evil in 
every democracy, whether of the workshop or the 
State ; but they are hardly less dangerous than the 
complementary - virtue of .trustfulness when it 
becomes exaggerated into the vice of blind con- 
fidence in unworthy guides. The present co-operative 
societies of England and Scotland are often referred 
to as examples of what may be done in this field ; 
but there is a fundamental distinction between a pro- 
ducing and a distributing organisation. The ideal 
co-operative engineering factory, from the labour 
point of view, is one in which the whole body of 
workmen—possibly not excluding the brain workers 
—are the proprietors, and in which the customers 
have necessarily no ownership; but the co-opera- 
tive societies are owned by tke customers, the 
workers: in the Society having no part in the 
ownership, or, if they. have, forming so small a 
part that. their influence is inappreciable. Now 
it is evident that the executive of a distributing 
society must be less subject to influence than the 
executive of a co-operative factory. The persons 
who can bring influence to bear, that is, the pro- 
prietors, in a distributing business are unorganised 
units largely unknown to each other, and it must 
be a case of their vital interests being jeopardised 
that will bring them to one mind. The proprietors 
of the ideal co-operative factory, on the other hand, 
form a social clan ; they may be influenced by the 
same mistrust or swayed by the same jealousy to 
which the writer of the editorial makes reference. 
The interests of the business may necessitate 
some step on the part of the executive which is 
momentarily distasteful to the rank-and-file. Bad 
times may intercept profits that were expected, 
or ill-luck, to which all are subject, may for a 
time obscure the brightness of even the most bril- 
liant prospects, Of these things the self-seeker, 
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the busybody, and the quack will try to take 
advantage ; and perhaps there is not one of the 
great captains of industry, whose success dazzles us 
to-day, but would have been deposed from leader- 
ship at one part of his career had he depended for 
his position upon the votes of his fellow-workers. 
It is hard enough to govern a nation on democratic 
principles, even with the law of averages as an 
equaliser, but to manage a manufacturing business 
on the same lines would be a far more difficult 
matter. 

Efforts are, however, being made to solve the 
difficulty. ‘*‘ We are glad to be able to record the 
fact,” says the editorial, ‘‘that at Leicester there 
is a small but very prosperous society of general 
engineers already in operation. Here the society 
is making horizontal engines and hoists, baking 
machinery of all descriptions, also machinery for 
lining cardboard for fancy-box making, and all 
kinds of machinery used in the retail stores, as 
well as the many co-operative productive concerns 
already in existence.” We sympathise with the 
writer in his gladness that this experiment is being 
made, and should be pleased to hear that the ‘‘ small 
but very prosperous society ’ had grown into a large 
and very prosperous society ; for it is in extensive 
operations that the great difficulty lies. We should 
be glad to have fuller details of the venture, of its 
constitution and memberhip, and whether it is com- 
peting successfully with establishments of more 
ordinary constitution in the open market. It is to 
be feared from the wording of the editorial that 
this Leicester business is not striving on equal terms 
with other businesses of a like nature, but is receiv- 
ing preference from co-operative societies, the 
managing powers of which sympathise with it on 
political or economic grounds. Of course this 
would destroy its value as an object-lesson in 
co-operative production. Another manufacturing 
venture is also referred to in the editorial. This 
is the South London General Engineering Society, 
whose premises are at No. 1, Viceroy-road, Devon- 
shire-road, South Lambeth. ‘‘This little society,” 
we are told, ‘‘ is capable of doing all descriptions of 
work, but is in want of shareholders as well as 
customers.” Bicycles are its chief product, and it 
has been running on the eight-hours day system 
all the time that most of the cycle works have been 
involved in the recent dispute. This latter circum- 
stance would be suflicient in itself to account for its 
recent prosperity. 

Both the societies are being run under the :egis 
of the Labour Association, the chief dépét of which 
is at 17, Southampton-row, W.C. ‘‘ We are quite 
aware,” says the editorial, ‘‘that the chief cause of 
success of productive co-operation is in the pro- 
ducers being able to create the market for their 
own manufactures.” This is not quite true; or at 
least not the whole truth, for unless the co-opera- 
tive producers can ultimately produce as cheaply as 
others, their business will surely fail sooner or 
later ; although by a system of benevolent selection 
—which is equivalent to, and may be described as, 
protection—it may be kept going so long as the 
flush of enthusiasm lasts. The editorial, addressing 
members of the Amalgamated Society of Engineers, 
says : ‘Join the South London General Engineers 
and make your own cycles!” Excellent advice if 
you can thereby make cycles cheaper and better 
than anyone else; but it is evident that South 
London Engineers cannot live on cycles alone, and 
unless they sell to others, they may find themselves 
in straits for even more necessary things. Of course, 
even if the cycles were inferior or dearer, a com- 
paratively small business might be kept going by 
the demands of the Amalgamated Engineers, so long 
as they were self-sacrificing enough to benevolently 
discriminate in favour of the co-operative article ; 
but that would be a poor crutch to rely upon for a 
permanency, as all measures of protection are. 

We say ‘“‘for a permanency,” because even so 
questionable a thing as protection may have its 
uses. We see this in new countries where new 
manufacturing industries struggle into life under 
the wing of protective duties. The United States 
have been a notable example. The general public, 
as represented by the Legislature, were content 
for a few years to pay more for certain things, and 
often, too, at the same time, to receive those of 
inferior quality, because the things were home 
made. This gave new industries a quiet time to 
become established and gain experience, whereas 
otherwise they would never have been able to meet 
older countries in equal competition. What even 


the patriotic Americans had to evoke Legislature to 


accomplish, the working men of this country pro- 
pose to do by free will; but, naturally, it is an 
easier task to extend or divert an industry in a 
country where it is already established rather than 
start one de novo in a country where it does not 
exist. In either case protection should be depended 
on as no more than a temporary expedient, as a 
starting point in the race. It is apt to be a very 
demoralising theory—to give a hot-house constitu- 
tion to those depending upon it—and, perhaps, 
there has never been a greater proof of the indus- 
trial vigour of the Americans than that they have 
been able to meet 4 free-trade country in open 
markets with goods that are the product of an in- 
dustry reared under the shield of protection. 

There is one elemental fact in regard to the price 
of labour which the handicraftsman has yet to learn. 
Given the need of a certain class of work, its scarcity 
must be a measure of its pay. Gold is not nearly 
so useful a metal as iron, but its value is many thou- 
sand-fold greater. On the other hand, there are 
scarcer metals than gold, but if we can do very well 
without them, their value may be less. Now this rule 
must apply to labour, either of the hand or brains. 
Any average man will make a fair handicraftsman 
or clerk ; the qualities required are commonly dis- 
tributed. But not only are the gifts needful to 
make a good manager of a considerable producing 
establishment comparatively rare, but the expe- 
rience required to develop them is necessarily con- 
fined to a few individuals. Consequently the 
competent manager is rare and will always be in 
demand. To retain him he must be paid such a 
sum as will put him beyond the temptation of 
going elsewhere. Perhaps one of the most foolish 
things ever said by a labour leader was that no 
man is worth more than 5001. a year. It is use- 
less for the artisan to say, ‘‘I work longer hours 
than my master (which is generally far from the 
truth), and the work I do is quite as necessary as 
the work he does,” (itis often put higher than this) ; 
what is essential is to consider: If this or that man 
goes what shall we lose, and how easily can his 
place be filled ? 

These are commonplaces of economics which co- 
operative producers would do wisely to consider 
well and often ; for there are always certain mouthy 
orators and specious reasoners whose mission seems 
to be to blind labour to its own interests. They 
are the men who dig the ‘‘ pitfalls ” to which the 
editorial refers; who stir up ‘‘jealousy and mis- 
trust.”” When the working man has learned not to 
listen to them, and has added to his character, 
providence,’ forethought, and self-denial to a far 
greater extent than he now possesses them, he 
will have done much to make co-operative pro- 
duction possible. The machinery for its establish- 
ment already exists in the legislation generally 
known as the Limited Liability Acts. Parliament 
has done its work ; all that remains is for the in- 
structor of morals—priest or philosopher—to finish 
his incomparably greater labour. 

We are glad, therefore, to recognise the effort 
made by the writer of the editorial to forward the 
work of enlightenment. Perhaps we cannot do 
better in concluding our notice of the contribution 
than by quoting his final paragraph in full : 

Much more could be said on this profitable topic, and 
we shall refer to the matter again. We know how timid 
the average workman is. Wealso know how much easier 
it is to arouse some men’s enthusiasm over some dreamy 
Utopia at present impossible of realisation, than it is to 
get them to take an intelligent interest in some practical 
work immediately under their nose, where success only 
waits on patience and perseverance. 





INDUSTRIAL JAPAN. 

THE picture which Mr. Brenan gives of modern 
industrial Japan in the report to which we have 
already referred (ENGINEERING, January 28 last, 
page 117 ante) is, as we have already said, pro- 
bably the most complete which has yet been written 
on the subject ; but still some parts of it are painted 
in such sober, it might almost be said sombre 
colours, that it will serve to counteract some of the 
too enthusiastic opinions which have from time to 
time been expressed about the growing industrial 

ower of the Land of the Rising Sun. He writes, 

owever, as we have said, to a large extent from 
the experience of others, and in some respects, at 
any rate, he has come under the influence of men 
who have been unfortunate in their relations with 
the Japanese. 





Japanese public men, who are watching the ex- 
pansion of the commerce of their country, find 


much satisfaction in seeing not only that it is in- 
creasing at a rapid rate, but that the increase is in 
a direction which shows that Japan is becoming an 
industrial country ; for each successive year the 
quantity of new material entering the country, and 
of manufactured articles leaving the country, forms 
a greater proportion of the imports and exports. 
The population is increasing at a rapid rate from 
33,000,000 in 1872 to 42,000,000 in 1896, and as 
Japan is not by nature a country suited for agricul- 
ture, and already her population is denser than that 
of many European countries, the means of liveli- 
hood in the future must be sought in industrial 
development rather than in agricultural resources. 
Thisis being earnestly put before the people by the 
Press, and the leading men in public addresses, and 
the legislation of the country is directed to hastening 
the process of converting Japan from a purely 
agricultural country to one whose chief industry 
will be manufacturing. 

In a recent number of a Japanese journal, Count 
Okuma, one of the most distinguished of Japanese 
statesmen, takes up the defence of his country 
against those who were of opinion that Japan has 
been spending on its army and navy and on the 
development of its industries more than was 
justified by the extent of its resources. Count 
Okuma has had experience in almost all depart- 
ments of Government, and he is especially strong 
in all that deals with finance. He was called to 
the position of Minister of Finance at a very 
critical period of his country’s history, and by his 
wise measures he overcame the difficulties in the 
way. As Minister of Foreign Affairs he has shown 
that he can pursue a policy at once firm and con- 
ciliatory. In the article alluded to, he combats the 
idea that Japan is living beyond her means, and 
that her resources are overtaxed by the large 
undertakings upon which she has launched in the 
sequel of the war with China. He admits that 
victory came to Japan more easily than was, 
perhaps, altogether wholesome, and that it created 
an industrial and commercial stimulus stronger 
than the circumstances actually warranted; but 
he is persuaded that the situation contains 
no really disquieting elements, and that the 
country’s future may be regarded with hope and 
confidence. The line of argument leading to that 
conclusion is that the development of the material 
resources during the past 20 years more than 
justifies the bold course now pursued, in support of 
which the Count marshals some striking statistics. 
Thus : 


Area of rice land in cultivation in 
1 — ee oo ae ... 6,408,650 acres 

Area of rice land in cultivation in 
1895 ... ne ie vA ... 6,948,067 ,, 

Area of wheat and barley under 


cultivation in 1 ees wo. = 080,860 ,, 
Area of wheat and barley under 
cultivation in 1895 - we 64,428,057, 
Quantity of silk cocoons in 1880... 595,923 koku 
* pee + 1895... 2,258,173 __,, 
Quantity of tea produced in 1880 3,206,361 _,, 
- + * 1895 8,615,074 ,, 
Number of factories using steam 
or water power in 1883 ... aus 84 
Ditto ditto 1893 ... 2,758 
Number of steamships in 1872 96 
Tonnage ish ie — 23,364 
Number of steamships in 1895 827 
Tonnage 213,221 


Mileage of railways open in 1872 
1897 2,637 
43,201,461 yen 
7,517,230 ,, 

It must be admitted that these figures are very 
striking, and they indicate a vigour of develop- 
ment that justifies Count Okuma’s optimism. 

It is satisfactory to find that Count Okuma de- 
clares that Japan has no- desire to expand her ter- 
ritory, which is very wise on her part. She is 
ambitious of becoming the Britain of the East, but 
it is very evident that she could never take a place 
similar to Britain as a colonising Power, and she 
will strengthen her position if she confines herself 
to the territory she already possesses, and at the 
same time develops her naval power and her foreign 
trade. Interesting discussions are taking place in 
the native journals on questions relating to national 
defence. Following the policy advocated in Great 
Britain by Sir Charles Dilke, one of them urges 
that the ratio of naval to military increment should 
be as seven to three, and that in order to make 
good the genuinely defensive character of the 
scheme, greater attention should be paid, and 
larger sums devoted, to coast defence and naval 


Value of foreign trade in 1872 
1896 


” ” 





stations, the army being relegated to the rank 
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of an auxiliary. It urges that in a small insular 
country like Japan, an army of over half a million 
can have no logical raison d’étre except for offen- 
sive purposes, and as the Government has stated 
that this is not its object, attention should be given 
to the defences of the country. It holds, there- 
fore, that if administrative reform is to be anything 
but a mere name, it must have for its basis the re- 
casting of the army and navy expansion programmes, 
and not be confined to a few changes of bureaux or 
reconstructions of departments. 

Mr. Brenan states that in 1872 the whole value 
of manufactured articles exported by Japan did not 
amount to 500,000 dols.; and that in 1896 it reached 
45,000,000 dols., or 40 per cent. of her total exports. 
In the earlier year the whole import trade may be 
said to have been in manufactured articles, now 
the value of the raw materials imported into the 
country amounts to 46,000,000 dols., or some 30 
per cent. of her total imports. It is chiefly in her 
trade with Asiatic countries that this increasing 
importation of raw material is noticeable. Speaking 
generally, Japan’s trade with these Asiatic coun- 
tries may be said to consist of imports of raw 
materials, and exports of manufactured articles. 
Mr. Brenan, however, is of opinion that at least 
for a considerable time to come Japan will not be 
a competitor to any great extent with European 
nations in Eastern markets, and that she will 
supply the semi-civilised nations of Asia with such 
articles as she already manufactures for her own 
use, and with others imitated from foreign patterns 
and designs, which are already in demand in Asiatic 
countries. The commercial policy advocated by 
those in authority is to strive to attain perfection 
by assiduous practice, and meantime to sell the 
work of their ’prentice hands to those semi-civi- 
lised peoples who are satisfied with cheap and 
inferior commodities. 

It cannot be concealed, however, that the ambi- 
tion of Japan’s leading men goes far beyond this, 
and they aim at commercial supremacy in the East ; 
and it is especially to China as a great market to 
take Japan’s manufactures, present and future, 
that their eyes are eagerly turned, and there can be 
little doubt that their foreign policy wiil be largely 
influenced by this ambition. The Japanese have 
many advantages as compared with Europeans for in- 
troducing their manufactured goods into the interior 
of China, as there is in Japan a large class willing 
to leave their country on the prospect of a very 
slight improvement in their condition ; and in this 
way Japanese goods can be introduced and pushed 
in China much more successfully than the European 
article, assuming price and quality to be about 
equal. There are now a good many Japanese 
pedlars in Korea earning a bare living, but they 
are causing Japanese wares to become known in 
that country. If Japan sees her chance of engag- 
ing in commercial competition with European 
countries, she will have this undoubted advantage. 
The English retail dealer we are not likely to see 
in the interior of China—much less the pedlar— 
and we must leave the work of introducing new 
goods in the country to Chinese agency, which, 
however satisfactory it may be when a trade has 
once been established, is not a good instrument 
for breaking new ground. 

We have from time to time published accounts 
of the development of the cotton industry in Japan, 
and Mr. Brenan gives a good deal of information 
with regard to it, to some of which we may refer 
on another occasion. He makes the remark that 
the prospects of Japan-made cotton yarn captur- 
ing the China market have been discussed, but he 
thinks it is more probable that while Osuka and 
Bombay are competing for the prize, the Chinese 
operative will arise and seize it for himself. In view 
of the development of the cotton industry which is 
taking place in Shanghai and elsewhere in China, 
this result is not at all unlikely, for when once the 
Chinese are fairly started in an industrial course, 

they are likely to make very rapid progress. 

In matches, Japan not only satisfies her own 
wants but largely those of China, the Straits, India, 
and other countries ; and here it must be admitted 
that she has completely beaten the rest of the 
world. Her glassware is of the commonest quality, 
but it suits the requirements of her own people ; 
and China, India, Korea, and Asiatic Russia pur- 
chase it to the value of 446,000 yen. Of umbrellas 
of the European pattern she sends away nearly 
2,000,000 chiefly to China, the Straits, and India ; 
but in order to turn out these, Japan has to import 


are of the most inferior quality, as may be imagined 
when it is stated that the average price is 1s. 
apiece. The other manufactured articles which 
Japan exports will be seen at a glance in the follow- 
ing Table : 


Articles. Value in Yen. 


Paper... ae. me Oe es 557,000 
Imitation leather Keg a , 59,000 
Drugs (including camphor) ... 2,000, 000 
Beer and other beverages 103,000 
Sake (native wine)... A 268,000 
Soy (sauce) a wr ate Ee 67,000 
Fans... — te vo ee 694,000 
Floor matting ... xe eA nes 3,057,000 
Screens ... ane “ae a = 447,000 
Umbrellas ne oe. Ee 333 774,000 
Porcelain d oe am ee 2,000,000 
Fancy wares... ve ye a 2,940,000 
Straw braid... as oe ea 2,235,000 
Oiland wax ... af sf ate 760,000 
Brass and copper goods ee a 2,788,000 
Tron manufactured goods fe 450,000 
Matches ... isd 5,000,000 
Carpets ... oe be 1,152,000 
Cotton goods—yarn ... ess 4,029,000 

a manufactured 2,226,000 
Hosiery ... oe = 178,000 
Silk goods, manufactured 12,600,000 
Hats and caps ... oo 105,000 
Boots and shoes 24,000 
Cigarettes 82,000 
Soap 114,000 


This list, except in two or three important 
staples, Mr. Brenan thinks, affords no indication 
that Japan is becoming a dangerous competitor 
with the West. He believes that the enterprise of 
the people aided by their self-confidence, causes 
them to believe that they can succeed where other 
countries have succeeded. From bicycles to loco- 
motives they have manufactured fair imitations 
of Western articles; but there, as a rule, the 
matter ends, and when they attempt to carry on 
their operations on a large scale the pleasing illu- 
- has to give way before the logic of profit and 
Oss. 

Even when Japanese manufactures seem to be 
established there is a tendency to deteriorate in 
the articles. As soon as the superiority of an 
article or its cheapness has won for it a favour- 
able position in trade, the temptation seems irre- 
sistable to lower the standard and to produce an 
inferior article. In such important business as silk 
manufactures, matting, matches, carpet-making, 
this has been felt, and the attempt thus to gain a 
little extra must have caused heavy loss to the 
trade as awhole. But if there is no reason to take 
alarm at Japan’s achievements as a manufacturing 
country, or to fear that the superiority of her wares 
is going to drive ours out of the market, Mr. 
Brenan points out that we may be injured by in- 
ferior articles being passed off as ‘‘ best English 
make ;” for in their fondness for imitating foreign 
articles some ingenious Japanese go so far as to 
imitate labels and trademarks and manufacturers’ 
names. This, however, will be prevented in future 
by the Act which was recently passed. 

The change taking place in Japan’s industries may 
also be traced in the importation of machinery, 
which indicates that Japan is making steady progress 
in manufactures. Up till 1888 Japan had bought very 
little machinery. From that year down to the end 
of 1896 she had purchased from abroad machinery to 
the amount of 25,000,000 dols., and in addition to 
what was imported the Japanese have been making 
a large quantity for themselves from foreign 
models. Hitherto they have had to import the 
greater part of their iron and steel, but there are 
now several foundries in different parts of the 
country, and now arrangements are being made for 
the manufacture of iron and steel plates. Our 
manufacturers should remember that unlike many 
other articles of which the annual importation re- 
presents the annual wear and tear or consumption, 
machinery as a producer of manufactures is cumu- 
lative, and the importation of several consecutive 
years may be regarded as representing at any given 
moment Japan’s capacity as a manufacturing 
country. From the facts which we have men- 
tioned, it is evident that that capacity must now 
be very considerable, but from Mr. Brenan’s 
report it is also evident that production is still on 
a low plane as regards standard of quality, and the 
goods will only have a demand among the poorer 
or uncivilised classes, and their consumption should 
gradually lead to an increased demand for goods 
of a superior quality. If our manufacturers are 
wise they will not attempt to compete with the 


STEAM ROAD VEHICLES. 


Tue Liverpool Centre of the Self-Propelled 
Trattic Association, which has done some good work 
in connection with the advancement of motor trac- 
tion, and, as has already been announced, proposes 
to have a competitive test in a few months of some 
motor goods vans, had the subject of steam road 
vehicles under discussion at its meeting on Tuesday 
evening, the basis of consideration being a paper 
read by Messrs. D. H. Simpson and W. L. Bodman, 
who have conducted a long series of tests with the 
view of evolving a satisfactory type of steam motor 
van not only from the commercial, but also from the 
zesthetic, point of view. Everyone will accept their 
interpretation of the desiderata for such a vehicle 
that it should in its carrying capacity be as roomy 
as a horse vehicle used for similar weights, at least 
twice as speedy, absolutely safe under all condi- 
tions of wear, accident, or neglect, as powerful for 
starting and manceuvring as its equivalent horse 
lorry, and in its prime cost not exceed 3} times 
the cost of one horse lorry with its horses and 
appointments, capable of moving an equal load on 
any single average journey. It must not be noisy 
or unpleasant, nor injurious to the roads. 

Taking first the boiler, the authors proceeded on 
the principle that while absolute safety must be 
insured, a pressure of 400 lb. to 500 lb. was desir- 
able, which precluded the use of a water gauge, 
and made it imperative to have almost the irre- 
ducible minimum of water in the boiler. Conse- 
quently some combination of the water-tube and 
the flash boiler of the Serpollet type was prefer- 
able. The feed arrangement they found to be the 
difficulty. They constructed a trial boiler to find 
out a suitable feed-control gear, and to get data as 
to the performance. It was built up of 36 tubes, 
bent into grids, and coupled with small bolt flanges 
to a cylindrical phosphor-bronze water-drum 14 in. 
internal diameter, and a similar steam-drum 5 in. 
in diameter. The tubing used was solid-drawn, 
making them practically very stout double-ended 
gas bottles. Picaigeie of these constitute their 
boiler for the evaporation of about 300 lb. of water 
per hour. They are coupled in series over the fire, 
being connected by steel tube bends. The ends 
of the main tubes are screwed 11 to the inch, and 
the bends 14. A strong hexagon nut screwed 
to fit the bend at one end and the tube 
at the other, was used to draw the bend 
up the tube, the difference in thread giving 
a pull equivalent to an ordinary union nut 
with 51 threads per inch, and the strength of 14. 
Forty -four joints made with this joint, stood 
800 lb. hydraulic test, at the first time of screwing 
up. The authors did not care to detail the feed- 
control arrangements finally evolved, as they were 
not patented, but they indicated several methods on 
ordinary lines which had proved unsatisfactory. 

In the motor used, bored guides and ball socket 
bearings were adopted to enable the engine to run 
under bad conditions of twist or wind in the fram- 
ing, the engine being suspended directly to the 
tubes of the car perch framing, and although on 
one occasion the frame bent 14 in. downwards, and 
one engine was badly twisted, it ran for several 
days without perceptible trouble. They found it 
difficult to adopt compounding, starting being 
troublesome under some conditions. No gearing 
was used for a small car, and the car was designed 
to run with only 32-in. drivers, -so that at 12 miles 
per hour the revolutions were 126 per minute, 
while at 2 miles per hour the motion was steady. 
They concluded from their tests that direct driv- 
ing, even at high speed, was a possible and pay- 
ing system for all loads under a ton gross. For 
large loads they changed their vehicle and adopted 
50-in. drivers, working on an ordinary Collinge 
axle, but preserved the underframe as formerly. 
They geared 4 to 1, and even at that ratio, had to drop 
the machinery too near the ground for proper prac- 
tice. They determined to avoid the usual jack-in-the- 
box gear, and, to effect easy manceuvring, arranged 
the pinion on the crankshaft; each engine should be 
driven by a plain claw-clutch sliding on feather 
keys. The shafts of each engine were made in- 
dependent, but they come together in the middle 
of the car, where the two halves of a two-claw 
clutch slide on feather keys on each shaft. The 
two halves of the clutch are so placed on the shaft 
that they only fall into gear when the cranks of the 
engines are at right angles. The chain wheel clutch 
lever and middle clutch lever, are coupled together 








umbrella frames to the value of 167,000 yen. They 


Japanese in cheapness, but rather in quality. 


each to each on both sides, and by means of these 
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three plain claw clutches, four different operations 
can be accomplished. Thus friction clutches, 
countershafts, and differential gear for turning 
corners, can be dispensed with, as in no case can 
two road wheels be coupled together. 

The authors prefer the perch system of car, the 
rear axle being rigidly attached to it, and the fore 
axle to the perch tube through acentral bush. This 
axle is thus absolutely free to play as an oscillator 
without any spring restriction whatever. The tubes 
of the perch carry the engines, so that the chain- 
gear wheel-centres are rigid, and do not vary. Short 
wheel-base is advocated, so as to facilitate turning, 
the boiler being at the rear, entirely below the 
platform or the bottom of the vehicle ; the water 
tank is in front of the boiler, and the fuel reserve 
in front of the tank. The whole of the platform is 
thus clear, except for the flue at the extreme rear. 
This fits in a socket, so that it can be lifted away 
for loading with a jib crane. The authors prefer 
in carriage frames for heavy loads, to use tubes, H- 
sections, and timber construction, the latter judi- 
ciously edge-plated or ‘‘flitched ;” this is, in their 
opinion, lighter than all metal construction. 

As to fuel, several trials were made with gas 
coke, averaging 6s. per ton ; furnace coke, 15s. per 
ton ; anthracite, 23s. per ton; tar and crude oils, 
30s. per ton; and petroleum, 90s. per ton. As 
good steam results were obtained from gas coke as 
from furnace coke, but it proved of very varying 
quality. They found, too, that it would be almost 
impossible to use it on the road, owing to clinker 
and dirt. Anthracite was costly. Furnace coke 
seemed to fulfil every possible condition that could 
be required from solid fuel. It was clean to handle, 
easy to obtain ; it worked ata cost slightly less than 
0.5d. per ton-mile of load, and was absolutely free 
from dirt or clinker, while it did not require any- 
thing excessive in draught, so that the flue nozzle 
could be kept very silent. A number of experiments 
were made with liquid fuel. While very con- 
venient, its noise, when burnt in any quantity ex- 
ceeding 1 gallon per hour, was absolutely intoler- 
able, and it was unreliable under the changes, 
often quite imperceptible, of atmospheric condi- 
tions ; it was unpleasant to handle it, and it was too 
costly. Vaporisers might be dangerous, and cer- 
tainly necessitate the use of cleanly, and, there- 
fore, comparatively costly oils. Atomisers were 
necessarily so small in aperture, that they easily 
gummed up and became useless. 

Having referred to the necessity for spare pumps 
and other gear, the authors gave some results as to 
sea and working costs. Speed, rather than the 

eaviest load, was in their opinion the important 
factor in success. Thus they pointed out that a 
lorry carrying 1 ton could probably be forced to an 
average of 12 miles per hour, equalling 12 ton-miles 
of load per hour; one carrying 2 tons at 8 miles 
33 hour, equalled 16 ton-miles ; whilst a heavy 
orry carrying 4 tons could not exceed 4 miles 
mean speed, equal to 16 ton-miles per hour. Thus 
the 2-ton lorry should be able in the working 
day to nearly equal its heavy rival, and had many 
advantages over a heavier class; such as smaller 
units, less light load work, and great convenience of 
handling either in bad places or in a breakdown ; 
the high speed would enable much longer journeys 
to be undertaken inside an ordinary working day— 
up to 30 to 40 miles each way ; less capital would 
be idle during repairs; there would be greater 
safety in construction, as the builder need not work 
so near his factors of safety ; there would be less 
danger of disagreement with local authorities ; and 
from the fact that resilient tyres could be used, and 
the risk and wear and tear of running, enormously 
decreased. As an exemplication of this point the 
authors took the case of 8 tons to be transported 
from Liverpool to Warrington (16 miles). Two 
lorries carrying 2 tons could do it and return in 
eight hours. Two lorries carrying 4 tons each 
could only do the same. 

There were several calculations given as to the 
relative costs of horse and steam working. For a 
horse lorry it was assumed that the horse cost 601. 
and the lorry 45l., forage at 12s. per week and 
shoeing at 5s. per month; and on the basis that the 
horse could do 25 ton-miles per day, or 7500 ton- 
miles per year, the cost worked out at 5.1d. per ton- 
mile, including 2d. for the horse, 0.6d. for the 
lorry, and 2.5d. for labour, &c. A steam lorry of 


2 tons capacity, even if it only made 6 miles instead 
of 8 miles per hour, would be equal to 120 miles per 
day, or 36,000 ton-miles a year; and taking the cost 
of the steam lorry at 4001,—‘ a possible and reason- 





able figure ”—it would result in a saving of 100I. 
per horse, even if the steam lorry only worked half 
its time—60 ton-miles per day. A 4-ton 4-mile 
steam lorry, costing 500/., would give a saving of 
3461. per annum over the work of a two-horse 4-ton 
lorry, working at 2} miles per hour, the cost for 
the latter working out at 3.55d. per ton-mile. 








THE DRYING OF WASHED INDIA- 
RUBBER. 

IN an article (see ENGINEERING, vol., lxiv., page 
131), descriptive of the manufacture of pneu- 
matic tyres at the Hartford Rubber Works, 
U.S.A., a figure was given showing the corru- 
gated sheets of washed rubber hanging up in 
a stove to dry. As the rubber-drying process is 
rather an important one in the economy of a rubber 
works, it may not be without interest to examine 
its bearings somewhat in detail, as it must be con- 
fessed that there is still plenty of room for improve- 
ment in the rationale of the method as now usually 
carried out, if only in the matter of saving time. 

Not to dilate on what has already been published, 
it will be seen that in these sheets of rubber, as 
they come in a corrugated form from the washing 
rollers, we have to deal with a material of large 
superficies and of a varying thickness from ;/; in. 
to4 in. The properties of the substance, more- 
over, differ from those of the bodies that have to be 
dried in general textile or chemical manufactures. 
It is well known that india-rubber is porous to a 
considerable extent, and is capable of taking up 
water under pressure. An example of this is at 
hand in the fact that rubber cannot satisfactorily 
replace gutta-percha in the manufacture of deep-sea 
cables ; at least such is the most generally expressed 
opinion, though there are rubber firms in Ger- 
many and America who say that the bogey of 
porosity has no foundation in fact. However, this 
point does not particularly affect what we are con- 
sidering at present, and so it may be shelved. 
Granted that raw rubber is porous to some extent, 
it is easy to understand why its drying should pre- 
sent features of some difticulty. There seems no 
doubt that thegreater bulk of the water tobe removed 
ismechanically held onthe outersurfaces of thesheet, 
and this is quite easy of removal, the time required 
being only a few hours. The complete drying of the 
rubber, however, takes generally four to five days. 

Engineers and others who have made a special 
study of drying apparatus for various commo- 
dities, may be inclined to say here, why not 
adopt some method besides heat—some method 
involving the use of a current of air? This is cer- 
tainly a very proper query ; but, unfortunately, 
methods which are successful in other cases do not 
seem to work when rubber is concerned. The best 
explanation that we can offer—and it is only in the 
light of a provisional hypothesis—is that the last 
percentage of water in the rubber exists in the form 
of a hydrate, and is thus more obstinately retained 
than is the bulk of the water. It is important, for 
the proper preservation of the rubber, that the 
heat of the stove should not rise too high. For 
fine rubber 90 deg. to 100 deg. Fahr. is preferred, 
though when work is pressing, a heat of 110 deg. 
Fahr. is allowed. This is, of course, what is in- 
tended by the rubber manufacturer who hangs a 
thermometer on one wall of his drying stove. All 
physicists, however, know the great difficulty there 
is in keeping a uniform temperature in any heated 
room, and the writer’s experience is that some por- 
tions of the stove are much hotter than others. May 
not this fact have something to do with the in- 
equalities in tensile strength which are so often ob- 
servable in rubber of the same guaranteed quality ? 
The drying process lasts, as has been stated, on an 
average four days, and it will be seen that if the 
time could be reduced, say, by one-half, it would 
mean a great saving in room, and would enable the 
manufacturer to deal with a proportionately greater 
amount of rubber in the same space of time. 

Some few years ago the writer’s investigations on 
this matter led him to experiment with a view to 
such a reduction of time in drying. A higher tem- 
perature in the stove was out of the question, so 
the application of a current of air somewhat after 
the method in vogue in laundries was tried. The 
mere use of a Blackman’s fan at one end of the 
stove produced, it must be said, no appreciable 
effect, as it naturally induced a set current of air 
from any aperture that offered in windows or doors, 
without properly circulating through the room. It 
was then sought to introduce the air underneath 





one end of the stove, to pass it over hot steam 
pipes under the floor, and then cause it to circu- 
late through the stove, and finally to leave at the 
top corner. The usually open steam pipes were 
accordingly boarded over, and the stove divided 
by partitions of brattice cloth, much after the 
manner adopted in the ventilation of collieries, 
a fan placed at the exit provided for the hot air 
being in regular circulation. One thing was speediy 
noticed about this arrangement. The induced air 
current quickly removed the great bulk of the 
attached water from the rubber ; but, alas ! for the 
success of the plan, the air current seemed to retard 
rather than accelerate the removal of the last 2 per 
cent. of the water. Further trials on this head 
seem to show that heat is necessary to remove this 
last water, and that the inclusion of a current of 
air is an additional expense without any compen- 
sating advantage. The use of a fan is undoubtedly 
advisable, as it helps to get the moist air out of the 
room, and must thus, one would think, act bene- 
ficially in keeping the air of the stove drier and 
more capable of extracting moisture from the rubber. 
But to go further, and fill up the stove with divi- 
sions, means not only a reduction of cubic space, but 
the putting of difficulties in the way of the labourers 
who bring in and remove the rubber. 

The use of vacuum apparatus for dessicating pur- 
poses has of late years achieved some prominence, 
and has in many cases given good results. As far 
as rubber is concerned, however, it cannot be said 
to have made very much progress, though the 
makers of such plant are confident that further 
trials will lead to its general adoption. For our 
part, we incline to some scepticism on this head, 
for two reasons: firstly, that in the case of the 
vacuum apparatus, as in the ordinary stove, there is 
scme difficulty in getting rid of the last per cent. 
of water in the rubber ; and secondly, on account 
of the high price of the apparatus. We do not 
suggest that the first cost of the plant is exor- 
bitant, or more than it should be, but it is in- 
evitable that the price should compare unfavour- 
ably with the fitting of an empty room with a few 
lengths of steam pipes. At the present time there 
is not so much money being made in the rubber 
trade that manufacturers are anxious to invest 
capital in new plant unless they see very clearly 
the advantages to accrue. Until, therefore, the 
bugbear of first cost can be largely annihilated, 
we expect the rubber manufacturers will continue 
to look askance at the drying of rubber by vacuum. 
The most feasible way of reducing the time of dry- 
ing would really seem to be that of rolling out the 
sheets of rubber much thinner than is commonly 
the case. We say commonly because some firms, 
especially in Germany, do roll out their rubber 
much thinner than is the general practice. Say the 
rubber is 4 in. instead of } in. thick, the time of 
drying can be reduced by nearly 50 per cent. 
This, however, involves the use of double the 
amount of cubic space in which to hang the sheets ; 
and in many works where space is somewhat 
limited, the provision of such extra room is a 
matter of difficulty which cannot be overcome. 

It must not be supposed that all the rubber 
which requires drying is suspended in the hot 
stove. There is a good deal of African rubber of 
an inferior resinous nature, which would collapse 
by its own weight and fall on the floor in a sticky 
mass if it were hung up. Such rubber has to be 
dried in galvanised iron trays placed on tables or 
shelves in the stove. This quality of rubber offers 
considerable difficulty in drying, and if it were not 
for the objection already mentioned, it would seem 
that vacuum apparatus might here be applied to 
good purpose, as it has proved effective in the 
drying of various colloidal substances, such as gum 
and glue. 

As we are concerned here more with the en- 
gineering feature of our subject, it is not necessary 
to enter into the question of the chemical and 
physical effect produced on the rubber by allowing 
it to mellow in the stove, as described by the 
writer of the American article, but we may inter- 
polate the remark that the opinions of practical men 
vary on the point. 

The cost of drying by steam pipes has been re- 
duced in late years by the extended use of econo- 
mical forms of steam traps, though greater econo- 
mies than these have been effected in some Austrian 
works which have done away with steam altogether, 
and do their drying, at least in summer, by direct 
sun heat. The strength and duration of our sun- 
shine, however, and the general murkiness of the 
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atmosphere that surrounds the rubber factories in 
our industrial centres, seem to place a bar upon our 
adoption of this inexpensive process. In conclu- 
sion, we feel that some word of explanation is due 
to our readers in thus bringing before their notice 
this somewhat special subject. However, in 
writing what we have, we have been mainly influ- 
enced by a feeling that what we may term out-of- 
the-way subjects, such as these, are often success- 
fully tackled and solved by outsiders. Such out- 
siders, however, should have some acquaintance 
with the matter in hand. In saying this we recall 
to mind a case in which an engineer with no know- 
ledge of rubber, undertook in a light-hearted 
manner this identical matter, and failed egregiously. 
Another reason may be stated, and that is that in 
spite of the growing tendency among rubber manu- 
facturers at home and abroad to fit up laboratories 
and appoint chemists, a very general feeling still 
prevails that the engineer is really the important 
man in the works. 








NOTES. 
Beician Law PRocepvure. 

A WELL-KNOWN Belgian advocate, M. G. de Leval, 
who filled an ofticial position in the recent Brussels 
Exhibition, has recently issued a pamphlet on 
Belgian law and legal procedure, intended specially 
for the guidance of British traders with Belgium. 
The treatise, which is very compact, and, by the 
way, written in excellent English, deals with 
general jurisdiction, the organisation of civil and 
commercial courts, and the methods of procedure. 
It is not pretended that the pamphlet is exhaustive ; 
indeed, its only object is to give some very general 
idea of what the foreigner must go through if he 
is either plaintiff or defendant in a civil case. 
Not that the Belgian laws appears to be hard 
on the foreigner, or more complicated than the 
similar laws of this country ; but they naturally 
seem so on account of differences in procedure. We 
do not propose to review the contents of the treatise, 
but only to place on record the fact of its very 
useful existence, and to recommend those having 
trade interests with Belgium, to obtain a copy 
from the English publisher, William Heinemann. 
We may, however, note a few instructive points 
about cheques. Crossing a cheque has no protec- 
tive value in Belgium. Cheques must be cashed 
within three days of being drawn, if payable in the 
same town, or within six days if payable in another 
town, or there will be danger of their being value- 
less. The writer of an undated, or an incorrectly 
dated, cheque is liable to a fine equal to 10 per 
cent. of the amount; and if, on the presentation 
of a cheque, the fatal letters N.S. are written on 
it, the drawer is liable to a term of imprisonment 
varying from one month to two years, together 
with fines, 


Tue Erricrency or Bicycies. 

Professor R. C. Carpenter has recently published 
the results of an extended series of experiments on 
bicycle efficiency, which he has conducted at the 
Sibley College of Cornell University. Starting 
with the bearings, he found the loss here to be 
very small, being but } to 45 per cent. of the work 
transmitted when light machine oils were used, and 
from ‘5 to 344 per cent. when the lubricant was a 
mixture of graphite and lard. This frictional loss 
appeared to be entirely independent of the speed. 
The chain efficiency at ordinary loads and at high 
speeds was found to range between 93 to 97 per 
cent., with chains in good condition. A dirty 
chain, however, usually wasted 10 to 15 per cent. 
more in friction than the above; though much 
seemed to depend on the make, as one of the speci- 
mens tested worked practically as well when 
old and dirty as when new. Until the recent 
improvements in gear-cutting machines, no bevel 
gears were as efficient as a good chain; even 
now in none of his experiments has Professor Car- 
penter found a bevel gear with a higher efficiency 
than a good chain, whilst medium-quality chains 
are much superior to medium-quality bevel gears. 
In one test of a high - quality chainless machine, 
tosted at 15 miles per hour, and receiving from 20 
to 280 foot-pounds per minute, the work lost in 
friction ranged from 10 to 18 foot-pounds per revo- 
lution, whilst, with a similar-quality chain wheel, 
the loss was but 7 to 5 foot-pounds per revolution. 
ag highest efficiency noted for a chain gear was 
“¢ per cent., and for two pairs of bevel wheels 
94 per cent, Independent experiments by Pro- 





fessor Denton, made under conditions particularly 
favourable to the bevel gears, showed very similar 
results, as though these latter proved slightly supe- 
rior at very high loads ; the chain had the advantage 
when tested at the usual ridingloads. The greatest 
difference in the efficiency of different machines is 
to be found in the tyres. Thus, one wheel running 
at 14 miles per hour, and taking one-sixth horse- 
power, showed a total efficiency of 42 percent. On 
changing the tyres this was increased to 54 per 
cent.; and a second change brought the figure up 
to 60 per cent. . In another case a change of tyres 
brought up the total efficiency of a bicycle from 
42 per cent to 75 per cent., which is the highest 
total efficiency noted in the experiments. As to the 
power required to move the bicycle, Professor Car- 
penter estimates that at 5 miles per hour on a good 
level road, a rider does work at the rate of about 
840 foot-pounds per minute; and at 10 miles an 
hour the work done, even with an allowance for 
wind, will not be more than 1336 foot-pounds per 
minute. Hard continuous riding needs 4500 foot- 
pound per minute, whilst for a short period a good 
rider can do work at the rate of 11,000 foot-pounds 
per minute. 


THE AUSTRALASIAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


The Australasian Association for the Advance- 
ment of Science has been holding its seventh 
session at Sydney, so it is fairly out of its infancy. 
It has some 600 members, and there seems to be no 
lack of papers. Professor Liversidge has this year 
doubled the parts of president and secretary, and 
must have had a busy tiie, in spite of the large 
committee. The meeting commenced at 3 o’clock 
in the afternoon of Thursday, January 6, and con- 
tinued for a week. The President’s address dealt 
mainly with chemical subjects. There are 
several Research Committees investigating: (1) 
glacial deposits; (2) seismology ; (3) the thermo- 
dynamics of the voltaic cell; (4) the islands of 
the Great Barrier Reef ; (5) the habits of the teredo ; 
and (6) unconscious vital processes in the life of 
the community. The section of Astronomy, 
Mathematics, and Physics was presided over by 
Mr. P. Baracchi, Government Astronomer of Vic- 
toria, who took for the subject of his address, 
‘¢ Astronomy and Terrestrial Physics.” Mr. Wil- 
liam H. Hamlet was the president of the Chemical 
Section, and spoke of the molecular mechanism of 
an electrolyte. The Geological and Mineralogical 
Section was under the presidency of Professor F. W. 
Hutton ; the Biological Section under Professor 
©. J. Martin ; the Geographical Section under Sir 
James Hector; the section of Ethnology and 
Anthropology under Mr. R. H. Mathews; the 
section of Economic Science and Agriculture under 
Mr. R. M. Johnston, the section of Engineering 
and Architecture under Mr. A. B. Moncrieff, M. 
Inst. C.E., the section of Mental Science and 
Education under Mr. John Shirley, and the section 
of Sanitary Science and Hygiene under the Hon. 
Alan Campbell. Evidently our kinsmen at the 
Antipodes are very widely interested in scientific 
affairs. The proceedings were reported at con- 
siderable length in the Daily Telegraph (Sydney), 
but the interest of the account is much lessened by 
the reporter’s fear of subjecting his readers to too 
much mental strain. He said: ‘‘There were 
many contributions in different sections highly 
interesting and instructive to those who judge 
the value of a paper by its abstract scientific 
character, but Fs papers which have been 
selected for notice in the following report will 
be found to be worthy the perusal of the 
citizen who evinces an interest in the questions 
which are argued round him as he walks along the 
paths of his everyday life.” No doubt he acted 
very wisely ; certainly he followed the example set 
him by the best daily papers at home. The Engi- 
neering Section fared pretty well at its hands, but 
that section does not seem to flourish better in 
Australia than it does at the British Association. 
Some of the chief papers were: ‘‘ Principles of 
Unballasted Lines of Railway,” by Mr. H. Deane, 
M. Inst. C.E. ; ‘‘ Commercial. Conditions Govern- 
ing Railway Extension in Australia,” by Mr. 
C. O. Burge, M. Inst. C.E.; ‘‘ Narrow Gauge 
Railways,” by Mr. F. Back; ‘‘Some Re- 
marks on Details of Hospital Construction and 
Lady Management,” by Mr. C. HK. Owen Symth. 
Unfortunately the last was not reported; we 
should have liked to reproduce it, in the interest 
of our married readers. Whether our contem- 





porary lacked space, or whether he classed the 
paper with one ‘‘On Magnetic Hysteresis Losses 
in Feebly Magnetic and in Diamagnetic Substances, ” 
which, he said, ‘‘ requires a mind with some 
balance to understand,” and which he dismissed 
ina few lines, we do not know. There were about 
200 papers read in all, and the gathering was in 
every way a success, in spite of the hot weather. 


THE FrENcH ComMERCIAL Mission to CHINA. 


We have more than once mentioned the fact that 
several commercial missions had been sent to China 
for the purpose of investigating the industrial re- 
sources of that country. The most important from 
the Continent is that organised by the Chambers of 
Commerce at Marseilles, Roubaix, Lille, Bordeaux, 
and Lyons. The report of this mission has now 
been presented to the Chambers of Commerce 
directly interested, but it is understood that no 
official accounts of the results of the journey will be 
published. The director, M. Henri Bremier, states 
that nearly 100 separate reports had been prepared 
upon special subjects of interest, some of which 
had been communicated to those immediately con- 
cerned, while others had been placed at the disposal 
of the Government. He is of opinion that great 
discretion is necessary in dealing with such matters, 
and that charity should begin at home, as he 
believes that outsiders, especially the English, have 
hitherto profited chiefly by French inquiries. Now 
that French enterprise has awakened from her 
slumbers, she should first consider sound policy 
and not benevolent principles. The mission was 
away nearly two years, during which it travelled 
16,000 kilometres in search of new markets for 
French goods in French Indo-China, as well as 
in China itself. It has returned full of confidence 
in the development of which the French Indo- 
Chinese Empire is capable from an agricultural 
point of view. Tonquin, Annan, Cambodia, and 
even Cochin China, have a very great future if the 
Government attends to the work of irrigation, which 
has been almost untouched during the twelve years 
of French occupation. How to get into the heart 
of China is discussed at great length. Three great 
waterways are available by the rivers Irrawaddy, 
Yang-tse- Kiang, and the Songka, which the 
French call the Rea River, and their various advan- 
tages and disadvantages are fully discussed. The 
richest province by far which the mission visited 
was Si Khonen (or Se Chewen), which has an area 
equal to four-fifths of France and a population of 
40,000,000 at least. Rice is grown in the valleys 
and wheat on the higher grounds, in addition to 
silk, opium, cotton, sugar cane, oily grains, and 
various other valuable products. There are gold, 
silver and copper mines on the frontiers of Thibet, 
salt and petroleum in the centre, iron and coal 
almost everywhere. What is chiefly wanted every- 
where in China is improved means of communica- 
tion. In the interests of France it is suggested 
that a special agent should be attached to the 
Consulate at Chun King, who would have great 
facilities for travelling through the province, and 
advise French merchants of new markets and com- 
modities in imitation of the English, whose Consuls 
spent half their time in travelling. ‘‘The English,” 
says the report, ‘‘ whom one must always quote in 
referring to these matters, have employed the same 
system on the Burman frontier for several years. 
Not one of the French Consuls went about in this 
way—not even to the capital. Above all, a special 
officer is asked for, who should be a kind of chief 
commercial inquiry agent located at Pekin or 
Shanghai, whose duty it would be to move from 
place to place to place gathering information from 
Viceroys, Mandarins, Consuls, and all who could 
offer advice and information which would lead to 
new and improved commercial relations.” The 
report complains that a considerable part of the 
trade with | oon is carried on by agents who are 
not French, and it gives a great many suggestions 
for the extension of direct French commerce. 
Among other things, it says that in a country in 
which there is an annual demand of 100,000 tons of 
cotton yarn, there is a tempting prospect for the 
establishment of a French cotton-yarn factory in 
Indo-China. No doubt the writer had heard of the 
factory which is about to be erected in Hong Kong, 
and also seen those which are in operation in 
Shanghai, all of which will, of course, compete 
directly with the products of Lancashire. In con- 
clusion, the report insists on systematic and ener- 
getic action for the extension of trade. The search 
for markets has become a science in which com- 
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mercial men must specialise, for it is now a world. 
known fact that the buyer determines the kind of 
article and the form in which he prefers it. It is 
the business of the sellers to find out these and all 
other preferences, and to guide the manufacturer at 
home ; but the manufacturer will not always be at 
home in France and England, for the trend of 
events will in the near future bring the manufactory 
nearer the doors of the consumer, and the question 
of new markets must begin again. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 16, 1898. 

Tue production of pig iron, according to Pitts- 
burgh figuring, is now 229,823 tons per week, an in- 
crease of 2000 tons per week since January 1. Within 
a week prices in many iron and steel products have 
exhibited a hardening tendency. Bessemer recovered 
itself under heavy purchases and made a nominal ad- 
vance. Billets are still 15 dols. at mill, but manufac- 
turers refused long-running contracts at that figure. 
Forge iron recovered and issteady. A 25cents per ton 
advance will probably result from a second meeting 
this week of Alabama iron makers. The rolling mills 
are again gathering up bar iron orders. Sheet mills 
are doing some more. Pipes and tubes are stronger 
than for six months, de plates and shapes are no 
higher, but mills have booked an enormous amount of 
business, extending in some cases into June deliveries. 
Carnegie’s new mill will add much to productive capa- 
city, and piace him in the same relation as to ~~ 
prices in construction material as he has long occupiec 
in the steel rail trade. The approach to spring is 
a stronger tone, more inquiries, new 
enterprises and projects, fresh estimates of require- 
ments, All this gives a stronger undertone. There 
will not be any sudden leaps in trade, but with the 
pig-iron producing capacity almost at its maximum 
limit, there is room for a little anxiety as to prices. 
The abundance of capital, the lowering rates of interest, 
the success that has attended some bond refunding 
operations at a lower rate of interest, these, and some 
other perceptible influeuces, have all helped to restore 
conditions to even a more comfortable basis than they 
were in 1892. Prices cannot move much above the 
level they have established for themselves, but there 
isa chance for crude iron to reach a little higher. 
Wages schedules have been very generally fixed, and 
there are no present signs or known possibilities of 
disturbances from that cause. The basic reason for 
this is that the cost of living has declined in recent 
years. 


characterised by 


Brazi.ian State TELEGRAPHS.—It being necessary to 
increase in every possible way the revenue of the Brazilian 
Government, the rates for the transmission of telegrams 
over the Brazilian State telegraphs were considerably in- 
creased as from January 1. 





Great BritisH-AMERICAN CANAL.—A continuous water- 
way from Lake Superior to the Rocky Mountains through 
British possessions is in contemplation. The work pro- 
jected will involve canals between Lake Superior and 
Rainy Lake, and from Rainy Lake to Edmonton on the 
Saskatchewan, whence there is a clear navigation across 
the Lake-of-the-Woods to the Rasseau, which flows into 
the Red River. At the mouth of the Saskatchewan, the 
Grand Rapids would have to be overcome by a canal. 
From thence there would be an uninterrupted navigation 
to Edmonton, about 1000 miles. An alternative route is 
ago which would cut through the heart of Manitoba, 
jut this would involve three or four locks from the 
Red River to the Assiniboine as far as Long Lake, 
and thence by further locks to Lake Manitoba, one lock 
across a short neck of land, into Lake Winnipeg, and a 
channel from Winnipeg into Cedar Lake, an extension of 
the Saskatchewan. The distance in air line between 
Lake Superior and Edmonton is about 1400 miles, but the 
proposed waterway would be about 300 miles longer than 
that. 


Water FOR CooLGARDIE.—By the prompt action of the 
Western Australian Government, an end will soon be put 
to the water famine which has crippled the Western 
Australian goldfields. The inhabitants of the gold centre 
of Coolgardie are about to be supplied with an abundance 
of good water. It is proposed to bring the water from 
the Greemount Darling ranges in pipes by a series of 
rising and falling gradients along the lines of the Gold 
Fields Railway. There will be a series of reservoirs 
along the route, and the water will be forced up into 
these reservoirs by a series of pumps, and descend to 
another reservoir, whence it will again be lifted up by 
the next set of pumps, and so on, until after passing 








ALTERNATE-CURRENT MOTORS AND 
ELECTRIC TRAMWAYS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 22, Sir John 
Wolfe Barry, K.C.B., F.R.S., the President, in the chair, 
two papers, ‘‘The Theory, Design, and Working of 
Alternate-Current Motors,” by Mr. Llewelyn B. Atkin- 
son, Assoc. M. Inst. C.E., and ‘‘ Dublin Electric Tram- 
way,” by Mr. H. F. Parshall, M. Inst. C.E. ‘ 

The first paper was principally devoted to consideration 
of asynchronous motors, which, although the subject h 
on two previous occasions been referred to in the Proceed- 
ings of the Institution (in 1883 and 1889), had not 
hitherto been discussed. The principles of alternating 
currents, so far as necessary for their use in alternate- 
current motor design, were first dealt with, and the 
method of gra acd onic the necessary calculations 
was ral oe After showing the principles on which 
the continuous-current motor was based, and that it con- 
sisted of two parts, a field magnet and an armature, the 
author pointed out that a similar construction (a magnetic 
field being made of laminated iron) enabled motive power 
to be derived from St currents, provided that 
means were taken to insure the phase of the magnetic 
field, and of the current in the armature being the same. 
This gave rise to the first class in the classification adopted 
by the author, that was to say, motors in which the 
energy was conveyed to armature through brushes, and 
ee were therefore called ‘‘ conductive motors,” which 
might be series wound, shunt wound, or separately 
excited ; in the latter case the phase of the electromotive 
force producing the exciting current differed by a quarter 
pe jod. from that producing the armature current, thus 
orming an example of the application of multiphase 
currents to alternate-eurrent motors. 

The transformation of energy from one circuit to 
another by electromagnetic induction, instead of by con- 
duction, was next considered; and by diagrams and 
curves the working of transformers, both with magnetic 
leakage and without magnetic leakage between the 
primary and secondary windings, was illustrated. This 
gave rise to a class of motors in which the energy was 
supplied to the armature not through the brushes, but 
through the air gap; these motors in the simplest form 
having, however, a commutator for short-circuiting the 
coils so as to produce a proper distribution of current 
in the armature. The author classed these motors as 
‘inductive motors with brushes, having one inductive 
electric axis and one magnetic axis.” 

A modification of this class furnished a third class, 
‘inductive motors with brushes,” in which there were 
“two reciprocal inductive electric and magnetic axes.” 

The brushes might then be dispensed with, giving rise 
to a class of ‘‘inductive motors without brushes, having 
short-circuited coils and two reciprocal inductive elec- 
tric and magnetic axes,” the modern induction motor. 
The author proceeded to examine in detail the theory of 
such motors, and showed how, by means of a diagram, its 
properties might be determined. It was then pointed 
out how in such a motor when running the supply on one 
phase might be eliminated, and the motor would remain 
self-exciting, furnishing itself a magnetising current in 
phase with the supply current, thus forming the modern 
monophase induction motor. 

The supply might be on any number of phases, to the 
same number of magnetic systems, provided that a 
rane relation existed between the two. 

The use of asynchronous motors as generators was next 
touched upon, and the author showed that the various 
motors explained might be used as motor generators, in 
which case not only the pressure but the phase of the 
current might be p Brncth All these machines might 
be used as generators, and the various combinations of 
motors and generators of this class were illustrated. 

In a second part of the paper the author dealt with the 
design of alternate- current motors, and showed the 
necessary conditions to produce the proper distribution of 
currents in the armature and of the magnetic field, and 
further gave a formula for determining the proper loading 
of the armatures, and from this showed how all the other 
dimensions of a machine for any given power might be 
derived. The wave form and frequency as affecting 
alternate-current motors were discussed, and examples 
were given showing to what extent the necessary condi- 
tions were realised in practice. 

In the third part the author dealt with the practical 
construction and working of asynchronous motors, and 
taking each class described, illustrated them by examples 
so far as they existed, and tests where these were avail- 
able. This part was illustrated by curvesand data relating 
to a large number of different classes of motors. Curves 
were also given showing the relative weight of continuous- 
current motors, single-phase motors, two-phase motors 
and three-phase motors. 

The second paper embodied an account of the Dublin 
Southern Tramways which was to some extent peculiar, 
in that the installation as originally designed would not 
conform with the Board of Trade regulations in the 
matter of the fall of potential in the earth return. The 
machinery had been ordered, and the work proceeded 
with before the author had been called in to advise in the 
matter. The problem became, therefore, to utilise as 


through nine pumping stations, it reaches the ser- much of the machinery ordered as possible, and to instal 


vice reservoir of Coolgardie. The project also con- 
templates a portion of the supply being afterwards 
raised to 170 ft., the summit of Mount Burges, 
which is 44 miles from Coolgardie. The supply will com- 





such other machinery as would be necessary to distribute 
the electricity under the Board of Trade regulations. 
The high-tension alternate-current method of transmis- 
sion was considered most suitable. It was necessary to 


mand every part of the district for further distribution | make use of the sites owned by the tramway company, 
as needed. The plan is to supply 5,000,000 gallons per | and to execute the work as cheaply as was consistent with 


r 


diem at Coolgardie, through a 30-in. steel main. The 


nine pumping stations will have to perform lifts, includ- 
ing the friction in the main, of from 185 ft. to 420 ft. 





safe operation. The three-phase machines and switch- 
boards were specially designed for the installation, which 
was the first one of its kind established in the British 





Isles. The installation had been in operation for nearly 
two years, and had been found entirely satisfactory. The 
operation of the sub-stations had been found to be very 
simple—so simple, in fact, that only a boy was employed 
in each station to work the machinery. Owing to the es 
frequency the motors were very easily synchronised, and 
even though they were thrown in considerably out of 
phase, they quickly fell into step. Since the opening of 
the road the load had been greatly increased by a consider- 
able number of additional cars and trailer-cars, yet the 
machines had never given trouble, nor had the synchron- 
ous motors fallen out of step, even in the case of the 
most severe loads. The uirements of the Board of 
Trade had been satisfactorily met, and owing to the 
number of points of distribution it was possible to work 
some 60 cars on the line instead of 20, as originally 
designed to comply with the Board of Trade Regulations. 
As originally designed, the fall of potential in the earth 
return would have been some 18 volts to 20 volts, whereas 
in the present installation it was found to be 33 volts. 

The installation was, perhaps, most interesting from a 
commercial rather than from an engineering standpoint, 
in that it illustrated how traffic might be developed by 
an improved service. Formerly the traffic was worked 
by three disjointed horse lines, none of which was pro- 
fitable. They were finally sold for about 14,000/., 
whereas the value of the present property was estimated 
at 300,000/., and the revenues were consistent with this 
figure. 

At the time the installation was designed the total 
number of cars contemplated was 20; since that time it 
had been found profitable to work as many as 50 cars on 
the line, even though the line had been subjected to the 
disadvantage of not having a through connection to the 
centre of Dublin. Owing, therefore, to the largely in- 
creased load the capacity of the power house at Ballsbridge 
had been greatly added to by a large direct connected unit 
which was more suited for heavy traction loads. Likewise 
the sub-station at Blackrock had been re-designed, and in 
the place of the 60 kilowatt motor generator sets originally 
installed, there were two 200 kilowatt rotary converters, 
with the necessary static transformers and an improved 
switchboard for manipulating it. 

The principal point of importance was the ease and re- 
liability with which such a system was shown to be 
operated. The efficiency of the system was shown by the 
working cost to be satisfactory, although, as might be 
gathered from the paper, the efficiency of the machines 
in the sub-stations was not so high as would be the case 
with larger machines and large rotary converters. Fora 
small tramway installation, however, the sureness of 
operation and the minimum of labour were of vastly 
greater importance than any small gain in efficiency. 








THE BLACK SEA AND BALTIC CANAL. 
To THE Eprror OF ENGINEERING. 

Srr,—A short paragraph which appeared in your issue 
of the 11th inst., referring to a canal to be constructed in 
Russia to unite the Black Sea and the Baltic, has been 
brought to our notice. In that paragraph it is stated that 
you have learnt on the highest authority that it is not con- 
templated to construct such a canal. here is no one in 
London in a better position than we are, to know the 
negotiations that have been carried on with reference to 
this project, and we are in a position to state most em- 
phatically that your information is not correct, but, on 
the contrary, the construction of the said canal is very 
seriously contemplated. 

Yours faithfully, 
TARGET AND Co. 
Winchester House, Old Broad-street, London, E.C., 
February 23, 1898. 





CORROSION AND SCALE IN STEAM 
‘ BOILERS. 
To THE EDITOR OF ENGINEERING. : 

Sir,—There are some remarks in your leading article of 
the 18th inst. that appear to me to call for comment. 
You state that ‘‘ Waters from many of the Scotch lakes, 
which are chemically very pure, are very destructive, 
and cause pitting very rapidly.” A similar statement 
appeared recently in an pee paper. and I have 
frequently seen this indirectly referred to. I have no 
hesitation in stating that such statements are made only 
by those who have seldom or never observed the action 
of these waters on steam boilers, as they are contrary to 
fact. Having had considerable experience of the action 
of these waters on boilers, I can confidently say that 
under normal working conditions these waters rarely 
cause pitting or corrosion. Take Glasgow water as a 
— one. There are hundreds of boilers working using 
this exceptionally pure water. I have been working with 
it for years, and the surfaces of the plates are as g¢ 
and almost as clean as when the boilers were made. 

You mention that water containing oxygen and car- 
bonic acid are specially liable to cause corrosion. It is 
well known that Glasgow water contains an exce tional 
amount of these gases, yet it is not corrosive. If, how- 
ever, the water be boiled and these gases expelled, it imme- 
diately becomes corrosive (excepting at high tempera- 
tures). Facts such as these make people believe that the 
theories so plausibly expounded are based on the imag!- 
nation of their expounders, and are not science. 

Having examined boilers all over the kingdom, I can 
confidently say that in no district is corrosion in boilers 
so seldom met with as in Scotland, and few waters — 
so pure. Some waters there that are visibly contaminate 
by moss land are slightly corrosive, and in only two in- 
stances did I find mineral water corrosive. You also 
mention that petroleum is commonly used to remove 
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scale from boilers. I think I can confidently say that it 
is seldom used, and it is to be hoped that this will always 
be the case. Several cases of severe burning have already 
occurred through its use, and should its use extend the 
death-roll from accidents thereby may equal or exceed 
those by boiler explosions. 

Petroleum is very volatile, and at temperatures com- 
mon in boilers at rest will give off sufficient vapour to 
form an explosive mixture with air, — it dangerous 
to go with a naked light in or near a boiler in which it 
has been placed. 

Yours faithfully, 
Hy M: 








THE INVENTION OF THE STEAM GAUGE. 
To THE EpIToR OF ENGINEERING. 

Sir,—Our attention has been called to the columns 
of a leading mechanical paper published in New York 
under the style of Locomotive Enginecr, page 709, re- 
lating to the original inventor of the steam gauge, the 
writer of which report claims the honour of this valuable 
invention being first brought out by a Frenchman in 
1850. 

As the merit of the invention of this important instru- 
ment belongs to an Englishman—the late Sydney Smith 
of Natasa, in 1847 (three years. before the French 
gauge)—we deem it of sufficient interest to send these 
facts to you. : : 

In confirmation of this we not only inclose you copy 
of a letter from the inventor claiming the honour of 
invention, but also one from the late George Stephenson 
who was the first person to use it, and his observations 
thereon, he voluntarily sent to the mechanical papers 
published in his day. _ bce 

Our reason for sending you this information is because 
in examining the papers left by the late Sydney Smith, we 
have come across a letter written by one of the members 
of the Society of Arts, dated October 2, 1847, and signed 
by Samuel Thos. Davenport, which also is further evi- 
dence in support of the above facts. We also hand you 
a copy herewith of this letter, and we should be pleased 
to send on the original if you would like to see it. 

Mr. Sydney Smith has had no national recognition of 
the great benefit conferred upon mankind by this in- 
valuable invention, except the fortune he made out of it. 

A full and accurate description of this first steam gauge 
appeared in the columns of the Mechanical World in the 
issues of July and August, 1897, and also in. a leading 
article in the Railway Herald of July 17, 1897. 

Knowing that many of your readers give special atten- 
tion to such information as contained herein, you may 
deem it worthy to appear in your next issue of EN- 
GINEERING. 

Yours truly, 
SypnryY SMITH AND Sons. 

Basford Brass Works, Nottingham, 

February 22, 1898. 





Copy of Letter from Mr. Samuel Thos. Davenport. 
Society for the Encouragement of Arts, Xc., 
Adelphi, October 21, 1847. 

Sir,—Having observed in the public papers a notice of a new 
steam gauge invented by you, and a very serious explosion (viz., 
the Cricket) having lately taken place almost at our door, the sub- 
ject is one of great interest. 

As our session reopened for the discussion and examination of 
such subjects on November 10, I shall be glad if you could furnish 
us with an account and model of your invention for the purpose 
of its being read and laid before our Society. It would also afford 
an opportunity of submitting the same to the inspection of many 
engineers of eminence. 

If you could write us a paper on the explosions of steam engines 
and the defects of the present steam gauges as a means of extend- 
ing the use of steam gauges so as to enable all passengers on 
board steam boats, or persons employed in manufactories, to know 
the pressure of steam on the machinery at any given moment, and 
then point out the peculiarities of your gauge, I think it would 
insure publicity being given to the same. 

I remain, Sir, your obedient servant, 
SAMUEL Tuos. DAVENPORT. 


The other letters referred to on Messrs. Sydney Smith 
and Sons’ communication are as follows : 


Sir,—As the trade in steam gauges has become an important 
and necessary branch of industry in this and other countries, and 
as these instruments are made and sold bearing the names of 
many inventors and numerous makers, some uncertainty conse- 
quently exists as to whom the merit of being the original inventor 
and atentee of a steam gauge belongs. In order to satisfy many 
inquiries, I beg to give below a copy of a letter received from 
George Stephenson bearing upon the matter in question, the date 
of which conclusively settles the point, Mr. Stephenson being 
the first person to whom I personally submitted the invention, 
and the first person who tried it. I may add that I establish my 
right to the invention by legal proceedings taken at the time. 
Some of your readers will recollect the frail and primitive 
method adopted for ascertaining the pressure of steam prior to 
ny invention. The instrument then used was called a ‘ Mer- 
cury Bob.” Sometimes this bob would stick, frequently the tube 
Senteining the mercury burst, the sudden rise of steam would 
blow the mercury out of the tube, and the accumulation of dirt 
in and outside the tube rendered the indication difficult, and 
often impossible to see ; and many other defects were present 
which it is not necessary for me to mention, but well known to 
those who employed this test more than 30 years ago. It was 
a only defective in working, but was expensive on account of 
: ese defects. These bobs were used for low-pressure engines, 
or at the time when I invented my steam gauge, high-pressure 
pom sors were only just coming into use. In fact, it was mainly 
ing 4 laptop that fy 8 gp indicator was brought 

. obs were i y 
none der highs sons Meine t+) tle use for low-pressure, and 
Sypnry Sairu, 
Original —— — First Patentee of 
i the Steam Pressure Gauge. 
Hyson Green W orks, Nottingham, February 5, 1880. 


Tipton House, Chesterfield, 
; 4: . F October 15, 1847. 
. A most important invention has been submitted to me for my 
Pproval, patented by a Mr. § nith, of Nottingham, and intended 





to indicate the strength of steam in steam-engine boilers. It is 
particularly adapted for steamboats, and can be placed in the 
cabin, on deck, or any other part of the vessel, where it may be 
seen by every passenger on board. It may also be fixed in the 
office of every manufactory where a steam engine is used at a 
considerable distance from the boiler. I am so much pleased 
with it that I have put one up at one of my own collieries. It is 
some distance from the boiler—in another house—and works 
most beautifully, showing the rise and fall of the steam in the 
most delicate . The indicator is like the face of a clock, 
with a pointer, making one revolution in measuring from 1 Ib. to 
100 Ib. upon the square inch of the pressure of steam. It is quite 
from under the control of the engineer, or any other person, so 
that its indications may be relied upon, and the construction is so 
simple that it is scarcely possible for it to get out of order. I might 
give a full explanation of the machine, but I think it best to leave 
that to the inventor himself. The numerous and appalling acci- 
dents which have occurred from the bursting of steamboat boilers 
have induced me to give you these observations, which I think 
desirable to be laid before the public. I may state that I have 
no pecuniary interest in the scheme, but being the first person to 
whom it has been shown, and the first person to make use of it, 
I feel it a duty I owe to the inventor, as well as the public to 
make it as universally knownas possible. The indicator is put up 
at Tapton Colliery, near Chesterfield, and may be seen on any day 
by any respectable person, 
(Signed) 








GroRGE STEPHENSON, 








CURIOUS MAGNETIC OBSERVATIONS. 
To THE Epiror oF ENGINEERING. 

Sir,—The experience narrated by Mr. Newby is de- 
cidedly interesting, although it is well known by marine 
surveyors (i.¢., hydrographers) that abnormal deflections 
due to local attraction can be observed in very many 
parts of the world. As Mr. Newby says, the discrepancies 
in a base of 1740 ft. appear inconsistent. It seems to me 
that, before accepting the theory of any local magnetic 
disturbance, it would be better to make sure that the 
observation and the instrument were free from error. 
Placing a transit instrument in the meridian is no easy 
matter in itself, and I would ask how was the time deter- 
mined? After taking observations at one end of the base, 
the instrument was shifted to the other end a distance of 
only about one-third of a mile—much too small a base for 
really accurate work. Parallax would be large ; that there 
was some instrumental error seems probable, because by 
the first observation the declination of the magnetic 
meridian was found to be 19 deg. 27 min., which is prac- 
tically the mean of those obtained at the base sections. 
Inasmuch as this error was, we are told, constant, and did 
not exceed 33 min. of arc, I should say that it was due to 
the bad adjustment of the needle. 

Portable transits can only be used satisfactorily by 
practised hands and are very liable to get out of adjust- 
ment. I should prefer for such a job a surveying sextant, 
an Admiralty surveying compass, a g' chronometer, 
and an artificial horizon. I should not require any base 
line, although the bearing of anysuch could easily be deter- 
mined. Ishould simply use time and alt-azimuth of sun 
or stars and should expect to get results within 3 min. 
of arc, or even less. I think my explanation is to be pre- 
ferred to any based upon the alleged magnetic or electrical 
disturbance set up by ——' water, more especially, as 
according to Mr. Newby’s figures, his mean van is 
the local declination or ‘* variation ” as seamen term it. 

have the honour to be, Sir, yours, &c. 
Gro. Herpert LIittiz, 
Master Mariner and Compass Adjuster. 

32, St. Martin’s-lane, Charing Cross, London, W.C., 

February 17, 1898. 








A ** BALANCED” LOCOMOTIVE. 
To THE EpitorR OF ENGINEERING. 

Srr,—I beg your permission to communicate a simple 
graphic method for determining the counterweights of a 
locomotive, ‘‘ Wittenberg, Methode der Schwerpnukt- 
kreise, Zeitschrift des Vereins Deutscher Ingenieure, 
1896,” as a graphic illustration is more impressive than 
any formula. 

e O A (Fig. 1) the transverse distance between centres 
of gravity of counterweights (N. Vremya’s 2 L); C, D the 
cylinder centres for the inner motion; C’, D’ for the 
outer motion, all su symmetrical to the axis of 
locomotive, so that C, D—respectively C’, D’ represents 
the distance of cylinder centres (N. Vremya’s 2k). Draw 
line A M so that O A = O A’and Ca, Db, Ce’, Dd all 
parallel to O A’, then Oa is the weight of counterweight 
to be placed at crankpin distance in the left wheel, if the 
situation of the left crank is parallel to Oy, and d is the 
angle of deviation where to place it ; the counterweight 
for the right wheel is measured by O }, including the 
same angle a with the position of its crank, parallel to 
O X—supposing that O A is the measure for the recip- 
rocating masses to be balanced. 

In the same way you find the counterweight and its 
situation, being O e for the left wheel and O d for the 
right wheel for the outer motion, if the weight of recipro- 
cating masses is the same as for the inner motion. If the 
masses are not equal, then angles remain the same, but 
the length of Oc, Od is to be altered conformably. 
we now, the cranks of outer and inner motion 
just eee to one another. You find the counter- 
— t for the left wheel to be Oc’ opposite end equal 
to O e, and the resultant counterweight in it O f parallel 
and equai to a ce, supposing equal masses. If the masses 
of the outer motion are greater, g the conformin 
counterweight, then the resultant counterweight cer 
be equal and parallel to a g; if the masses are lighter 
and O h the counterweight, then a h is the resultant. 
Comparing a g witha h, you see at a glance the great 
difference between the counterweights, caused by placing 
the low-pressure cylinder to the inner motion; but in 
this comparison proper care should be taken that for a g 
high-pressure mass is the unity, and for ah the low- 
pressure mass. 





The same modus procedendi may be applied if the angle 
between O « and O y is other than 90 deg. 

As to the length of connecting-rod, it does not influence 
the movement of the ventre of gravity if the angle between 
the cranks is 90 deg., and the masses equal, at least not 
sensibly ; but the sinuous couple arising from it remains. 

The angle between the cranks required for balancing 
without counterweights may be determined by the same 
principle. Be y, ty 2 2, the angle chosen for the low- 
— cranks, C’ D’ the distance between centres of 

igh-pressure cylinders, C D the corresponding distance 
for the low-pressure cylinders, all supposed symmetrical 
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to the axis of locomotive, then make C’ E equal to C’ D’, 
draw D’ E, and Ca, Db parallel to C’ E, and you find 
angle b C’ a= to be the angle required between the 
high-pressure cranks for balancing without counterweights. 
So we found the following figures instead of ‘‘ Novoye 
Vremya’s :” 


Inside Motion. Outside Motion. 

deg. = deg. min. deg. min. 

Angle between... 90 10 32 40 41 50 
Weight of recipro- kg. kg. kg. kg. 
cating parts ... 230 260 169 169 


By this arrangement the influence of length of con- 
necting-rod on the movement of centre of gravity, vanish- 
ing at 90 deg.» ee again. In the locomotive of the 
Chemin de Fer du Nord, described by ‘“‘ Novoye Vremya,” 
this angle is 54 deg. for the outer motion; assuming the 
length of connecting-rod to be six crank-lengths, this 
influence corresponds to that of about one-fifth of the 
reciprocating mass. 

I am, Sir, yours ee 
. WITTENBERG, 
Hungary, N. Kanizse, February 11, 1898. 








THE ‘*CRISTOBAL COLON.” 
To THE Eprtor oF ENGINEERING. 

Sir,—I note with pleasure the satisfactory trial of the 
above Spanish cruiser in your current issue. The de- 
signer has adopted the idea of the late Richard Roberts, 
C.E., for twin screws, viz., no after bearings. There is, 
however, one difficulty, which I fear will Be tound against 
the single rudder ; it will be very difficult to put it “hard 
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over” under full steam, as the action of the screw will 
tend to thrust against its side. Mr. Roberts obviated this 
objection by placing a rudder under each screw in quiet 
water and out of danger. 
Yours truly, 
J. GILLAIRD. 
Manchester, February 21, 1898. 








MARINE ENGINEERS AND THE A.S.E. 
To THE Eprtor oF ENGINEERING. 

Sir,—During the late engineering crisis it will be re- 
membered that Mr. Barnes threatened to withdraw the 
A.S.E. members who were engaged as engineers in the 
P. and O. mail steamers. Now it will be easily seen that 
if such a threat could have been carried out the foreign 
mail service of this, and other countries, would be dis- 
a. as also would its commercial interests, &c. 

’erhaps some member of the House would kindly ask 
the Postmaster-General if he could state for certain in 
how far it would affect the postal service were such a 
threat put into execution. Sir Thomas Sutherland, M.P., 
might be able tosay how far it would affect the company’s 
service, so that it may be possible in the future, that 
neither the mails of the country nor its commercial in- 
terests, nor the welfare of such an influencial company as 
the P. and O. would suffer at the whim of a few socialistic 
agitators. 

There are plenty of marine engineers quite as capable 
as those who are members of the A.S.E., and who would 
be ready to enter the service of the P. and O., and thus 
close Mr. Barnes’ mouth for the future ; and it is to be 
hoped that not only the P. and O., but every other mail 
company will see to it, that the public interests are put 
beyond the power of such agitators. 

I am, yours truly, 


London, February 21, 1898. AN ENGINEER. 


PROPELLER BLADES. 
To THE Eprror oF ENGINEERING. 

Sir, — Mr. Horatio Phillips and ‘ Expecta Cuncta 
Suberne” have slightly touched on an old question, which, 
in my opinion, is of the greatest importance, and which 
has fam been unjustly put aside for and confounded 
with a less important question, viz., the influence of the 
engine itself on the vibrations in the ship. 











than that of the water. What does really happen when a 
propeller with 20 per cent. real slip works? The water 
articles, which are caught on the leading edge of the 
blade, have a speed amounting to only 80 per cent. of 


that of the propeller blades. The water particles are | grea 


| thus pushed on, their speed is accelerated until relatively 
| greater than the speed of the blades; the speed is there- 
| upon limited by the reaction from the surrounding water, 
the particles retard, again they fall against the blade, 
and their movement is thereupon continued in a sort o 
| undulation until they escape the blade. This first shock 
and those thereon following are the cause of the vibra- 
| tions, which I, in your valuable paper of November 5 last 
year, in the discussion about fractured propeller shafts, 
explained as the partial cause of many an accident with 
the propeller shafts. The same vibrations produce, in 
the question now before us, very often a very great loss 
of power, and, consequently, bad speed and economy of 
the ship. 

I eos fully agree with Mr, Phillip and ‘‘ Expecta Cuncta 
Suberne” that a propeller with constant pitch is a monster, 
and I beg to add that until we get away from this con- 
struction Mr. Froude’s and Mr. Barnaby’s immense works 
on the propeller theory will not be esteemed by practical 
engineers as they ought. 

But how to construct a propeller with which we can 
avoid these vibrations ? 

It must haye pheripheral increasing pitch ; thus the 
leading edge of the blade has a pitch nearly corre- 
sponding to the relative speed of the water, while the 
pitch grows bigger and bigger on the same diameter 
of the blade. Such a propeller will catch the water with- 
out shock, accelerate the water particles successively, 
and the experience has proved that it thereby with the 
same projected area is able to give a considerable greater 
reaction for propelling of the ship. It must, secondly, 
have a radially-increasing pitch adjusted according to 
the fulness of the ship ; such that the leading edge of the 
blade, which at the boss works in water, partially follow- 
ing the ship, has a smaller pitch than the outer edges 
of the blade, which work in water with relatively greater 
speed than at the boss. 4 

Now the question is: Can we use the same plain and 
accurate method in the moulding of a thus-constructed 
propeller as for a propeller with constant pitch ? 

The drawing shows that this can be carried out. The 

template of the mould, which is not drawn to 
put overdrawn for the sake of plainness, has a 


turnin 
scale, 
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For many years I have only used propellers with in- 
creasing pitch, and even in light mail steamers with a 
speed of up to 14 knots, I have employed no other 
balancing of the engine than that which every constructor 
knowing the theory of Professor Radinger uses. The 
whole of the now so modern longitudinal vibrations 
theory of Herrn. Schlick with modifications, ‘‘ Yarrow- 
Schlick-Tweedy” is very nice and certainly it is of im- 
portance for very fast and long Transatlantic steamers and 
men-of-war; but regarding ccmmon passenger steamers 
and then, specially, cargo steamers, the vibrations, which 
arises through the propeller, are of manifold greater im- 
portance. Every vibration in the ship isa loss of power 
at the cost of the speed. When somebody wants a new 
and better propeller for a ship my first question therefore 
i Does the ship vibrate? And most of the ships, 
specially where the propeller is too small, must vibrate, 
because by far the greatest number of propellers are still 
carried out with constant pitch. 

A propeller with constant pitch acts upon the water 
by shocks. In order to be able to propel the ship it 
must have a certain s/ip, apparent or real; or in other 
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words, the speed of the propeller blades must be greater 





partly curved over-edge corresponding to the pheripheral 
increasing pitch from the leading edge to the aft edge of 
the blade. In the pheripheral direction the propeller 
has thus a pitch increasing, say, from 6 ft. up to 8 ft. 
with the exception of the hatched surface, which has 
constant ey This propeller has furthermore on the 
half-longth of the leading edge, counted from the boss, 
6 ft. constant pitch ; thereupon, caused by the shape of 
the blade, a radially-increasing pitch, which at the peri- 
phery grows to over 7 ft. 

In this manner it is thus possible to mould a propeller 
with pheripheral and radially-increasing pitches with 
just the same ease and accuracy as a pamelor with con- 
stant pitch. 

From the blade sections it will be seen that the greatest 
thickness is put on one-third of the breadth counted from 
the aft edge of the blade. This is quite the reverse of 
what Mr. Phillips advises; and, therefore, I will try to 
correct this error in Mr. Phillips’ article. 

{ admit that we have always to return to Nature in 
order to learn what results have been attained in the 
ey for existence ; when the thickness of the wing of 
the bird, however, is greatest on the front, this is only 





caused out of regard to the strength, because the connec. 
tion of the wing to the bird is in the front, where there 
accordingly is a maximum of pressure during the flight. 
This law is also followed in all propellers, where the 
test thickness consequently is at the boss. 

That the blade has to be sharper on the fore edge than 
on the aft edge is thereagainst explained in the following 
manner, 

All the above reasoning regarding the acting of the 


f | blades in the water implies a blade with no thickness, 


Do we pre-suppose that the leading edge is what it 
ought to be, sharp as a knife, but thereupon grows 
thicker and thicker ; then the water particles, which are 
separated at the leading edge, and being on the round 
side of the blade (the backside) will be forced forward and 
thereby increase the resistance of the ship, and the more the 
thicker the blade is? This is just why the thickest part 
of the blade has to be as near as possible to the aft edge. 

From the template for the mould it is possible to find 
that shape of the blade section which causes the least or 
no forward resistance, as shown on the drawing. 

Here, consequently, is another feature of the propeller 
with increased pitch. The propeller with constant pitch 
according to this rule would get no thickness at all. 

Trusting these lines may aid the propeller with in- 
=" pitch to expel the old monster with constant 
pitch, 

I remain, yours faithfully, 
Elsinore, Denmark, Jan. 27,1898. Kart Lunpkvist, 








PERSONAL.—The Sheffield Corporation have awarded 
Mr. John Spencer, Globe Tube Works, Wednesbury, a 
premium for the design he submitted to them for the 
poles for their electric trams. They have also decided to 
order a large number of the poles from the same firm. 
The design selected is of ornamental character.—The 
Empire Company, formerly of Great Bridgewater-street, 
Manchester, ask us to state that they have changed the 
title of their firm to the Empire Engineering Company, 
and have moved to larger premises at Failsworth, near 
Manchester. 


HARBOUR ON THE COLUMBIA RivER.—A very impor- 
tant harbour improvement has just been completed at 
the mouth of the Columbia River, U.S.A. The estuary 
of this river is several miles wide, and the water 
comparatively shallow. The ship channels had natu- 
rally a depth of not more than 18 ft. to 21 ft., and 
were continually shifting their positions. In order to 
improve matters, it was decided to increase the scour 
by carrying out a training wall from the south bank of 
the stream for a distance of 44 miles. The work was 
commenced in 1885, and has now been completed at a 
cost of about 405,000/., with the result that a channel 
2000 ft. wide, and giving a depth of 30 ft. at low water, 
has been secured. The very small cost of the work is 
no doubt due to local peculiarities, and to the method of 
working adopted. A pile jetty was first formed, the 
niger being sunk through the sand forming the river bed 
by means of a water jet, by the use of which it was pos- 
sible to sink the piles exactly to a predetermined mark, 
thus avoiding much labour in cutting off. After a 
certain length of trestle was constructed in this way, 
mattresses of brushwood wired together were built and 
sunk alongside, and on the bed thus formed broken rock 
was tipped. This rock was quarried on the banks of the 
river, and conveyed in barges to the shore end of the 
jetty, where it was lifted into special dump cars capable 
of holding five or eight tons each. A train of 10 or 12 
loaded cars was then run out on the jetty, and the whole 
tipped on to themattresses below. The amount of material 
used in the work is stated to have been over 500,000 ft. of 
piling, nearly 4,000,000 ft. of sawn timber, and about 
1,000,000 tons of rock. 





THE BreTHLEHEM Company’s Tron Works.—At a re- 
cent meeting of the Western Society of Engineers, 
at Chicago, following the eastern trip of the society, 
in which the Bethlehem Iron Company’s plant was 
visited, Mr. H. F. J. Porter, representing the latter 
oer oy was present to answer questions relative to 
points that had come up in connection with the inspec- 
tion of the Bethlehem Works. In answer to various 
questions, Mr. Porter gave the following points on steel 
forgings: ‘‘ We have made plates 20 in. thick, a great 
many 18 in. thick. The hammer is being rapidly aban- 
doned. Krupp, I know, has put in presses, but there are 
one or two armour-plate manufacturers in Europe who 
have not given up the hammer altogether. At Beth- 
lehem it has not been used for four years. The length 
of time a piece of metal can be worked upon with- 
out re-heating depends upon its size. We must keep 
it up to a certain temperature—about 1800 deg. at 
least —and below that we must re-heat it. The 
iece of armour-plate seen on the visit to the works would 
Pold its heat over an hour. The work of forging keeps 
up the heat. I have been asked by quite a number 0 
members regarding the method of making hollow forg- 
ings, as to whether they were cast hollow or not, and there 
seems to be a good deal of uncertainty on that point. 
Ingots from which hollow forgings are made are cast 
solid. The object of doing this is to take care of two 
defects, viz., segregation and piping. They occur in that 
part of the ingot that cools last. By casting the ingot 
solid, we make the centre the part that cools last, and 
collect the defects there. Then we bore it out. After 
it is bored, as you saw in a hollow forging that was 
being made, it is reheated and a_ steel mandrel put 
through the hole, and then the press is used to forge it out 





on the mandrel.” 
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On the present page we illustrate the Boyer pneu- 
matic hammer, which is used for caulking, chipping, 
beading tubes, and other similar purposes, and which 
is being introduced into this country by Messrs. Taite, 
Howard, and Co., of 63, Queen Victoria Street. It 
consists, as will be seen by the illustrations we pub- 
lish on the present page, of a cylinder in which a 
piston travels backwards and forwards to the extent 
of 4 in., striking a series of very rapid blows on the 
end of a tool shank. The speed of striking reaches 
1800 blows per minute. The chief feature of the tool 
is the cylindrical valve which governs the distribution 
of air, and, therefore, controls the movement of the 
piston. In describing the arrangement the firm 
point out that it is Sudnchie, in order to secure 
convenience in handling the tool, that the body should 
be as short as may be consistent with the length of 
stroke necessary for the piston to act with sufficient 
power. The force of blow of the piston depends 
mainly upon its weight and length of stroke, but, as 
it is desirable that the diameter shall not be excessive, 
weight has to be obtained rather by increasing the 
length of the piston, and this necessitates a piston- 
chamber of maximum length. In order to secure these 
features, which appear contradictory at first sight, the 
valve mechanism about to be described has been 
devised, and by it a piston-chamber of greater length 
is secured, although the length of the tool as a whole is 
not increased. Ina former invention of the same type 
the valve was arranged in a separate chamber imme- 
diately in the rear of the piston-chamber, an arrange- 
ment which detracted from the available length of the 
chamber. In the hammer now illustrated, the valve 
consists of a cylindrical shell, Fig. 3, placed in the 
piston-chamber itself, as shown in Figs. 1 and 2, and 
Which surrounds the piston, so that the latter may pass 
through the valve. Another feature in this hammer 
is that the inner end of the shank of the chisel or other 
working tool itself forms the means for closing the 
front end of the piston-chamber and constitutes a part 
of the cylinder-head. There is also a locking device 
for the coupling sleeve which holds the parts of the 
tool together, 

"he above are briefly the main points in the arrange- 
ment, and these we will now proceed to describe more 
in detail by the aid of our illustration. Fig. 1 is a 
longitudinal section of the tool, the piston being at 
the forward end of the stroke, whilst in Fig. 2 the 
piston is at the rear end of the stroke. In these 
figures the valve shown in perspective in Fig. 3 is, of 
gourse, in the corresponding position. In Fig. 4 


We have a vertical section of the valve-block with the 
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valve inside, the latter being in the position it occu- 
pies with the piston at the outward end of the stroke 
as in Fig. 1, whilst Fig. 5 is a corresponding view 
with the piston at the rear end of the stroke as in 
Fig. 2. Fig. 6 is an end elevation of the rear face of 
the valve-block, that is to say, the right-hand face 
of the block, which is shown in Figs. 4 and 5. 
The outer cylinder or barrel A has formed on its rear 
part a flange B, over which fits a coupling sleeve C 
having at its front end an internal flange which en- 
gages with the os B on the cylinder. This sleeve 
is externally threaded upon its rear portion so that it 
may screw into thecap D, and in this way be attached 
to the handle of the tool through which the compressed 
air for working the mechanism passes, the air being 
brought from the compressor or reservoir through a 
flexible pipe which enables the tool to be freely moved 
about for working. The supply passage through the 
handle is shown at G, whilst the lever for working the 
throttle valve controlling the passage of air is marked 
H. The valve-block is Alene inate e the cap D and 
coupling sleeve C at the rear end of the cylinder. B 

the aid of Figs. 4 and 5, which show the valve-bloc 

separately, the reader will be able to trace the posi- 
tion of the latter when in place. It is prevented from 
turning by suitable dowel pins that engage with holes 
in the rear end of the cylinder. There is also a lock 
which prevents the coupling sleeve from unscrewing 
such portion of the chamber in which the piston works 
as is contained within the cylinder ; it consists of a 
straight cylindrical bore, the rear end of which opens 
at its full diameter through the rear end of the cy- 
linder as shown, while the front end is partially closed 
by the annular shoulder, or ring J. The extreme 
forward end of the cylinder is bored out to receive a 
bushing K, through which the shank of the working 
tool L passes. The piston M consists of a solid cylin- 
drical piece of steel fitting the bore of the cylinder. 
The valve shown separately in Fig. 3 consists of a very 
thin steel shell, which is circular in cross-section, but 
of irregular shape, the diameters varying as shown. 
The smallest internal diameter is somewhat greater 
than the diameter of the piston, so as to allow 
the latter to pass through the valve. Near to 
the forward end of the valve is formed an exterior 
circumferential groove marked a in Fig. 3. At the 
rear of its middle line of the valve there is an out- 
wardly projecting hollow flange or ring }, the forward 
face of which forms an annular pressure area c, against 
which the air acts to move the valve rearward. Near 
its rear etid the valve is formed with an annular 
shoulder or presture area d, against which the sir 
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The way in which 
these movements of the valve are secured will be ex- 


acts to force the valve forward. 


plained later. The valve fits within the valve-block 
as shown in Figs. 4 and 5. The reader will easily be 
able to separate the valve itself from the valve-block 
by the aid of Fig. 3, which shows the valve only. The 
valve-block itself is composed of two parts, a main 
body I and a flanged ring I’. For convenience of re- 
ference these are shown separately in perspective 
by Fig. 8. The projecting ring I’ in Figs. 4 and 5 
on the flange fits into the bore on the main part of 
the block, whilst the flange itself (shown separately in 
Fig. 6) abuts on the rear end or face of the block. The 
forward half of the block is bored out to take the for- 
ward half of the valve O, while the rear half is bored 
to a larger diameter corresponding to the external 
diameter of the ring } of Fig. 3. The ring I” project- 
ing from the flange, as stated, fits into the bore of the 
main part of the block, leaving a space between the 
face of the flange and the annular shoulder at the for- 
ward end of the larger bore of the block. In the 
annular space thus left the projecting ring b (ig. 3) 
travels backwards and forwards, the whole valve, 
which is made from one solid piece of steel, of course 
reciprocating withit. The cylindrical surface / of the 
valve (which lies between the ring ) and the pressure 
area d) fits snugly within the flange I” (Figs. 1 and 4), 
while the surface g at the rear end of the valve fits 
within the circular opening in the ring I’ when the 
valve is in the position as shown in Figs. 1 and 4, When 
the valve is in the latter position there is an annular 
space e (Fig. 4) between the pressure area c of the 
valve (Fig. 3), and the front wall, or shoulder, formed 
by the different diameters of the bore of the valve- 
block, whilst with the piston in the position shown in 
Figs. 2 and 5 the valve has moved so that the space e 
has been filled and the space e’ (Fig. 5) is exposed. 
When the compressed air or other motive fluid is ad- 
mitted to the space e’ (Fig. 5) it will act upon the area 
d (Fig. 3) of the valve, and will force the latter for- 
ward if there is no air in the space e (Fig. 4) acting 
on the larger area c (Fig. 3) of the valve. When, 
therefore, air is admitted to the space e the pressure 
against the front of the valve c will overcome that 
against the rear d and thus force the valve rearward. 

The part of the bore of the block which is of larger 
diameter has about midway of its length an internal 
circumferential groove h (Fig. 4). This groove is in 
communication—by means of a series of radial ports, 
one of which 7 is shown in each of the Figs. 4 and 5— 
with an annular open space j (Figs. 1 and 2) which 
surrounds the valve-block, and which is immediately 
in rear of the coupling sleeve C (Figs. 1 and 2). The 
space j in turn opens to the outer atmosphere through 
a series of holes & (Figs. 1 and 2). The groove h is 
therefore an induction passage constantly open to the 
atmosphere. The ring ) is provided with a series of 
slots / (Fig. 3) in its outer circumference. When the 
valve is in its rear position (i.e., to the right) the 
slots coincide with the groove /, and thus place the 
interior of the valve in communication with the ex- 
haust. When the valve is moved forward (to the left) 
the slots / are carried away from the groove / and 
communication between the interior of the valve and 
the exhaust is cut off. 

The smaller bore of the valve-block has two internal 
circumferential grooves m and n (Figs. 4 and 5) ; the 
former, it will be seen, is deeper than the latter. When 
the valve is in the forward position, as in Fig. 5, these 
two grooves are put into communication with each 
other by means of the circumferential groove a (Fig. 3) 
upon the exterior of the valve. The rear groove n 
communicates by passages o (one of which is shown) 
with the exhaust port 7 (Figs. 4 and 5) the groove » 
being thus always open to the exhaust. When there- 
fore the grooves m and v are put in communication by 
the groove in the valve a, both are open to the exhaust. 
Turning now to Figs. 1 and 2, we see that a passage 
(shown by dotted lines) »pening into the piston: 
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chamber (near the forward end) at P leads rearward 
through the wall of the cylinder and through the wall 
of the valve-block, and opens into the annular space e¢ 
(Fig. 4) whichisin front of the pressurearea cof the valve. 
The end of this passage is also dotted in Figs. 4 and 5. 
A second passage opening into the piston-chamber at 
Q leads to the rear through the mat of the cylinder, 
and through the wall of the valve-block, and opens 
by a radial port into the groove n in the valve-block. 
Now as the groove 7 is in constant communication 
with the exhaust the passage Q must likewise be in 
constant communication with the exhaust, and, further, 
it will open the front end of the piston-chamber to 
the exhaust whenever the piston leaves its end un- 
covered as in Fig. 2. The provision of this separate 
passage () is, however, not essential to the working of 
the tool, as there might be simply a radial exhaust port 
through the wall of the cylinder. It is considered 
preferable, however, to carry the exhaust back as 
shown. Another passage R (Figs. 1 and 2) opens into 
the piston-chamber near the front end, leading rear- 
sc through the wall of the cylinder into the wall 
of the valve-block, communicating with the groove 
m in the valve-block. The rear end of this passage 
R also communicates, by a small passage S 
(Figs. 1 and 2), with the space e, which is in 
front of the pressure area c of the valve. This small 
passage is shown by dotted lines in Figs. 1, 2, 4, and 5. 
Another passage T opens into the piston-chamber (as 
shown in Figs. 1 and 2) at a point in front of the rear 
end of the piston when the latter is in its forward posi- 
tion as in Fig. 1. This passage leads rearward through 
the wall of the cylinder, and communicates with a 
small passage U extending straight through the wall 
of the valve and opening into the space e. The air- 
supply inlet which wees J through the handle of the 
tool opens at its forward end into a circular groove V. 
A passage T’, shown by dotted lines in Fig. 1, leads 
from the groove V through the valve-block (see Figs. 4, 
5, and 6) and the walls of the cylinder, opening into 
the piston-chamber at about the same point as the 
passage IT. As the groove V is constantly filled with 
compressed air, the passage T’ is also constantly filled, 
and when the piston is in its forward position the 
annular space M’ formed by it being turned down to 
smaller diameter, will put the forward opening of the 
passage I” into communication with the passage T, 
as in Fig. 1, and the motive fluid will be thus admitted 
to the space e in front of the valve. 

Registering with the groove V isa circular row of 
holes W bored into the flanged ring I’ of the valve- 
block (see also Fig. 6). They are so placed that their 
inner ends cut through the inner surface of the ring 
I”. In this way communication is furnished be- 
tween the groove V and the space ¢’ at the rear 
of the annular shoulder or pressure area d, the re- 
sult being that compressed air may be admitted to 
the space e’ and act on the valve so as to force the 
latter forward. One or more of these holes W com- 
municates by a passage X (Figs. 4 and 5) with the 
interior of the valve-block at its larger internal dia- 
meter; that is to say, into the passage e, which is in 
front of the valve when the latter is in its rearward 
position, as in Figs. 1 and 4, The passage is, how- 
ever, closed by the ring } (Fig. 3) when the valve is 
in the award position as in Fig. 2and 5. The capa- 
city of the passage X is greater than that of the 
passage S (or there may be several passages X), so 
that air may be admitted through X faster than it can 
escape through S. The object of this arrangement 
will be explained later, when the action of the mecha- 
nism is especially dealt with. 

As will be seen, the details of construction are 
somewhat difficult to follow, but it is necessary they 
should be made clear in order that the working of the 
tool may be understood. It is, of course, only by 
close attention, and the expenditure of time, that the 
working of an intricate piece of mechanism such as 
the Boyer hammer can be understood. We will now 
proceed to describe the manner in which the tool 
works. 

Supposing the piston and valve to be in the position 
shown in Figs. 1 and 4, and the air supply to be turned 
on so that the space e’ is under pressure, the pressure 
will act on the surface ¢/ of the valve, and tend to force 
the latter forward. But there is air pressure also in 
the space e admitted in a manner to be explained, 
and this acts on the are: c of the valve. The greater 
total pressure will, therefore, be exerted on c, and the 
valve will therefore be ‘eld in a rearward position. 
From the annular space e air will pass through the 
passage S (shown by dotted lines in Figs. 1, 2, 4, and 
5) into the passage R, and from thence to the piston- 
chamber. This will drive the piston to the rear, as 
the rear end of the piston-chamber is then open to 
the exhaust through the slots / in the valve and 
the exhaust groove A in the valve-block (the 
groove h being constantly open to the outer air 
through the holes #, annular space j, and holes & as 
before explained). When the piston has moved back 


far enough to uncover the exhaust passage Q, the air 
in the front end of the piston-chamber will escape 
through the latter passage into the groove x and thence 





to the outer air by means of the connections already 
described. The front end of the passage P will be 
uncovered at the same time as the passage Q, and the 
air in the space e, that is, at the front of the valve, 
will escape through the passage P into the piston- 
chamber, and thence through the exhaust passage Q, 
and, by its connections, to the outer air. The exhaust 
passage P, it will be remembered, is much larger than 
the passage X, by which air is supplied to the space in 
front of the valve, so that the pressure upon the area 
c of the valve will be greatly diminished when the 
front end of the exhaust passage P is uncovered by the 
piston, and, therefore, the pressure of the air in the rear 
of the valve (acting constantly on the smaller pressure 
area d) will force the valve forward to the position 
shown in Figs. 2 and 5. At this period the projecting 
ring / of the valve will close the front of the passage X, 
cutting off the supply of air in front of the valve, and 
this will permit the pressure upon the smaller area d 
to hold the valve in the forward position, whilst its 
extreme rear end will be beyond the circular inner 
edge of the ring I’ of the valve-block ; thus leaving an 
annular opening p round the rear end of the valve (i.e., 
between the valve and the inner edge of the ring I’, 
Figs. 2 and 5), and through this opening p air passes 
from the holes W and annular space e! to the interior 
of the valve. The air thus admitted will act on the 
rear end of the piston, driving the latter forward once 
more. 

As the piston moves forward the air in front of it 
can escape through the exhaust passage Q until the 
latter is closed by the front end of the piston, after 
which point the air escapes through the passage R 
into the groove in the valve chamber m. This 
groove, when the valve is in the position it occu- 
pies while the piston is moving forward, is in 
communication with the exhaust groove x through 
the medium of the groove a in the exterior sur- 
face of the valve, and thus the air driven backwards 
through the passage R escapes to the outerair. When 
the piston has moved forward far enough for its annu- 
lar space M’ to place the front end of the air-pressure 
passage T’ in communication with the passage T, the 
air pressure from the former passage will pass to the 
latter and then through the continuation U to the 
space in front of the pressure area c of the valve, and 
there acting upon the superior area c will overcome 
the constant pressure acting on the smaller area d, 
and will thus force the valve rearward again. In this 
way the front end of the passage X will be opened, 
and this will admit pressure air through that passage 
to the space ¢ in front of the valve, and will also open 
the passage S which leads from ¢ to R, and thus to the 
front end of the piston-chamber. The interior of the 
valve will also be opened to the exhaust through the 
slots/ and exhaust groove h, thus allowing the pressure 
behind the piston to escape, whilst the exhaust from the 
passage R, communicating with the front end of the 
piston-chamber, will be cut off through the disconnec- 
tion of the annular groove mand x, and the air which 
is admitted to the front of the piston will drive the 
iatter to the rear. The rearward movement will carry 
the annular recess M away from the front end of the 
passages T and T’, thus closing the communication be- 
tween them and the admission of air to the space ¢ is 
thus cut off. In spite of this, however, the air ad- 
mitted to e through the passage X will hold the valve 
in the rearward position notwithstanding the escape 
through §, since the latter is made of less capacity than 
X for that purpose. 

It is necessary to explain that while the passage T’ 
is put into communication with the passage T, by the 
recess M’, in order to shift the valve before the piston 
strikes the tool L, the piston, on coming in contact 
with the tool, is still carried forward by its momentum 
and the expanding pressure behind it. In a similar 
way, while the exhaust passage Q is uncovered by the 
front end of the piston Geer the latter has reached 
its rearward limit of stroke, the momentum of the 
piston and the expanding pressure will carry it rear- 
ward. In this way a cushioning action is secured. 
What is aimed at in setting out the valve movement 
is so to time the operation that the piston may be 
moved to the rear as far as sible without danger 
through hammering against the cylinder end, and thus 
the longest possible stroke may be secured. 

It may be added that, in an example of the valve- 
block we have before us while writing, the length is 
1,°; in., and its outside diameter 24 in. The maximum 
diameter of the valve itself (Fig. 3) is about 14 in., 
and its length 1,°; in. It is a most beautiful example 
of machining, and just turns the scale at 30z. The 
thinness of the shell, ranging from ,; in., makes the 
work more remarkable. This beautiful lightness of 
the valve is not a matter of fancy, but a necessity, to 
the successful working of the tool in order to reduce 
the momentum, and, combined with the shortness of 
the stroke—in the example before us about ,4, in.— 
it prevents the valve from hammering against the abut- 
ments of the valve-block, so as to cause the edges to 
wear out with great rapidity. Altogether the Boyer 
pneumatic hammer is a very excellent example of 
American ingenuity and cleverness of design. 





is, however, more than this to be discerned in jt, 
Were it not for the high perfection that workshop 
practice and machine-tool making has been carried in 
the United States, the high inventive talent displayed 
by Mr. Boyer would be of little avail ; and, indeed, 
one hardly knows which to admire most—the design, 
or the way in which it is carried out. 

As the above description of the mechanism may 
lead, at first sight, to the conclusion that the hammer 
is of a delicate and complicated nature, it is as well to 
add that it is customary to guarantee the tool for one 
year against all repairs other than those due to wilful 
damage. Weare further informed that over 100 firms 
in this country are using the Boyer hammer, some 
having as many as 14 at work continuously. 

We have also, through the courtesy of Messrs, 
Taite, Howard, and Co., recently had an opportunity 
of seeing a new form of pneumatic drilling machine at 
work, of which the following brief description may be 
of interest. We hope, however, at a future date to 
give a fuller description, together with illustrations 
of these two interesting machine tools. 

The pneumatic drill is of the three-cylinder piston 
type, in which the cylinders are constructed to rotate 
round a fixed crank. The cylinder chamber holds the 
full pressure of the air, and as the cylinders rotate the 
motion is given to a central pinion which engages with 
the sun and planet movement, connected to which is 
the tool-box. Air is admitted by slightly rotating a 
handle at the bottom; this forms a throttle valve, 
and by means of a lock nut can be adjusted to 
admit any desired quantity of air. The weight of the 
smaller size drill developing approximately 14 horse- 
power is281b. It is therefore suitable for carrying 
about a shop for drilling holes in frames and _ boilers, 
reaming and tapping for stay-bolts. It is claimed for 
this drill that, being of a piston type, it takes con- 
siderably less air than one on the rotary principle. 
The same principle is being adopted in the design ofa 
casting cleaner, in which the sun and planet motion 
is done away with, to get an increase of speed ; to the 
spindle a circular wire brush is attached. As the ma- 
chine will only weigh 10 lb. it can be readily held in 
the hand and passed over the surface to be cleaned. 
The mechanism of the drill is balanced, so that when 
running at very high speed vibration is reduced to 
a minimum. This construction can also be readily 
adapted to be used as a portable emery wheel, buffing 
wheel, and sand-papering machine. 

The riveting machine is of considerable interest, 
inasmuch as it consists of a pneumatic hammer which 
is contained in a cylinder, and supported by the neces- 
sary horse-shoe frame. When air is admitted to this 
tool it first acts on the piston containing the pneu- 
matic hammer, forcing the hammer and snap against 
the rivet at the same moment the piston strikes a 
series of blows, and it will be seen that as the rivet is 
closed the hammer and snap follow up. Excellent 
results are said to have been obtained by this form of 
riveter. It is hoped that there will be a very large 
future for it, owing to its lightness and portability. 
These qualities are secured, owing to the frame having 
only to offer the necessary resistance for the blows of 
the hammer, while with the hydraulic squeeze the 
frame has to stand the maximum strain. 








GOLD MINING IN THE TRANSVAAL.—Mr. Rouliot, Presi“ 
dent of the Johannesburg Chamber of Mines, has made 
an important speech, reviewing the present ye of 
the gold-mining industry in the Transvaal. Mr. Rouliot 
said the total gold production of the world in 1897 was 
roughly estimated at 12,000,000 oz., valued at 48,000,000. 
The output of the Transvaal was rather more than one- 
fifth of this aggregate production, and the Transvaal was 
thus placed in a highly important position among Law 
mining nations, more especially as the output of about 
3,000,000 oz. attributed to it in 1897 only represented the 
— of companies in the Witwatersrandt and 

eidelberg districts, and did not include returns 
from other districts, such as Lydenberg and Bar- 
berton. The quantity of gold obtained from all 
sources in the Transvaal in 1897 showed an In- 
crease of 344 per cent. over the production of 1896. 
This great improvement was due to several causes, first, 
more companies were at work during the year ; secondly, 
great pro} was made in methods of treatment ; and, 
thirdly, the grade of ore crushed was somewhat raised. 
The ave value of the yield per ton in 186 was 
39s. 34d. ; n 1897 the corresponding average advanced to 
39s. 9d. per ton. This showed conclusively that there was 
no falling-off to be expected in the grade of ore treated by 
the mines now in activity. The total amount distributed 
in dividends in 1897 by companies contributing to the 
Transvaal output was 2,713,580/. This was rather more 
than one-fourth of the total output, and it was equivalent 
to 10s. 24d. per ton milled. ucting dividends 7 
the total value of the yield, and taking the balance as the 
cost of production (a severe test, etary 4 companies : 
utilised profits to complete equipment), he found that the 
cost worked out at 29s. 7d. per ton milled, showing a re 
duction as compared with 1896 of 2s. per ton. Theses 
of the Transvaal Government with regard to dynam! 
and railway questions, was, however, extremely pan 
pointing ; the only concession granted to Transvaal ee 
mining industry had been a small reduction in rallw y 
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INDUSTRIAL NOTES. 


Tue returns of the Labour Department of the Board 
of Trade indicate that employment was not quite so 
good as it was at the same date a year ago, but it was 
better than it was a month ago. The returns cover a 
wide area, being based upon figures supplied from 
9259 sources, namely, 1681 from employers, 466 from 
trade unions, and 112 from other sources. The figures 
given show the adverse effects of the recent stoppage 
of works in the engineering, shipbuilding, and kindred 
trades ; but they do not include the men on strike or 
locked out by that dispute. In the 116 trade unions 
making returns, there were 461,544 members, of whom 
22.870, or 4.95 per cent., were unemployed. The pro- 
portion is larger than at the same date in 1896 or 1897, 
but the figures leave no doubt as to the causes of the 
increase. But the encouraging sign is that the pro- 
portion of unemployed was less than in the previous 
month. The chart line shows a continuous upward 
tendency from the end of July to the close of last year. 
But from that time the line is downward, satisfac- 
torily. The Table below classifies the membership of 
the unions, and shows the proportions out of work, 
exclusive of those mixed up with the dispute ; but, of 
course, inclusive of those indirectly affected by it, 
at date: 





Percentages of Unem- 


em - ployed Members. 


Unions | bership —__—— 
Making | f the 


Number! ne 
Percentage of Un- ee 
employed Members. 














Returns |. Last | A Month A 
Unions. Return.) Ago. Year 
” Ago. 
Under 1 per cent. .. 17 85,259 «18.5 6.1 10.2 
1 and under 2 per | 
cent. $4 Ks 23 79,272 17.2 18.7 43.2 
2 and under 3 per 
cent, os 12 44,262 9.6 19.2 8.8 
8 and under 5 per 
cent. - <a 27 30,672 6.6 14.5 15.1 
5 and under 7 per 
cent. si “é 12 120,971 , 24.2 20.0 11.1 
7 and under 10 per 
cent. re Sid 10 22,865 5.0 5.0 10.0 
10 per cent. and up-! | 
wards ‘ xe 15 78,223 16.9 16.5 1.5 
Totals 116 100.0 100.0 


| 461,544 100.0 





The above figures show considerable variations be- 
tween the last two months, but far greater as com- 
pared with a year ago, and mostly for the worse. But 
the disturbing cause has now ceased to operate. 

Employment in the coal-mining industries continued 
tobe good on the whole. At pits giving employment 
to 440,018 persons, the time worked on the average 
was 5.31 days ; in the same month a year ago it was 
5.15 days. This shows improvement. The figures 
show also a steadiness of employment on the part of 
the workers which is remarkable, being nearly five 
days and a half for the whole month, and that too in 
a fluctuating industry. 

Kmployment was also good in the iron-mining in- 
dustry. At mines where 17,409 persons were em- 
ployed the time put in on the average was 5.59 days 
per week ; for the same month last year the time 
worked was 5.72 days. The regularity of employ- 
ment in this branch of industry has been remarkable, 
all through the past year and is so still. It is most 
creditable. 

In the pig-iron industry there is continued activity. 
The iron works to which the returns relate had 354 
furnaces in blast, or three more than in the previous 
month, and six more than a year ago. The number 
employed was 22,730, or 204 more than a month ago, 
and 560 more than a year ago. And the demand for 
pig iron is such that the furnaces are scarcely able to 
meet the current orders, At the steel works em- 
ployment improved in the month, and it was better 
than a year ago. At 138 works, 38,608 persons were 
employed, as compared with 38,294 in the previous 
month, and 37,546 a year ago. At the puddling fur- 
naces and rolling mills employment has also improved, 
though the number employed is less than a year ago. 
At 97 works 19,662 were employed, as compared with 
19,528 a month ago, and 19,722 at the same date 
last year. In the tin-plate trade there has been 
further improvement. At 86 works, 335 mills were in 
operation, as compared with 326 in the previous 
month, and 332, at 86 works, a year ago. ‘The out- 
look as regards coal, iron, steel, &e., is fairly good 
all round, and the prospects improve with the return 
of the engineers and others to work. When raw 
material is in demand there must be a corresponding 
demand for labour in the iron, steel, and metal-using 
trades, and also in the demand for fuel to keep the 
works in full operation. 





Employment in the engineering trades was still 
affected by the dispute at the date of the returns, but 
apart from those directly concerned, the proportion of 
unemployed was 6.4 per cent., as compared with 1.9 
pet cent. at the same date last year. But the whole 

tate of trade was so desperately influenced by the 





dispute that the comparison does not quite explain the 
situation. In the shipbuilding trades the proportion 
of unemployed was 10.9 per cent., as compared with 
7.4 per cent. at the same date last year, the increase 
being due to the Engineers’ dispute. The work in 
hand, together with prospective orders, will have 
changed the proportions ere the next returns are out. 

The exceptional prosperity in the building trades 
continues, and even improves. The proportion of un- 
employed union members was only 2.0 per cent. in 
midwinter ; at the same date last year the proportion 
was 2.4 per cent. The furnishing and wood-working 
trades were not quite so active, but they were up to 
the average for the season of the year. The propor- 
tion of unemployed was 5.1 per cent., the same as last 
year at the same date. 


The printing and bookbinding trades also remained 
about the same, the unemployed members of the 
unions being 4.9 per cent. ; at the same date last 
year the proportion was 4.8 per cent. Employment 
in the paper trades has been steady, the proportion 
of unemployed members of unions being 3.0 per cent., 
as compared with 3.2 per cent. a year ago. There 
has been a very slight improvement in the glass trades, 
but the proportion of unemployed was still high— 
11.5 per cent. 

In the textile trades cotton-spinning is but mode- 
rate, but the weaving branches have improved. In 
the woollen and worsted trades there is improvement, 
but nearly all branches are still slack. Only 64 per 
cent. of female workers in the textile trades were fully 
employed. 

Dock and riverside labour in London remains about 
the same as last month, and there is only a very 
slight difference in the figures of last year at the same 
date. Agricultural labour has been fairly well em- 
ployed, owing to the mildness and forwardness of the 
season, 





Twenty-five fresh labour disputes were recorded in 
the month, involving 6795 workpeople. The corre- 
sponding figures for the previous month were 28 dis- 
putes, involving 1879 workpeople, and for the same 
month last year 48 disputes, involving 16,615 work- 
people. Six of the a were in the mining and 
quarrying industries, five in the engineering, ship- 
building, and metal trades, seven in the textile trades, 
three in the clothing trades, two in the transport 
industries, one in the building trades, and four in 
miscellaneous branches of trade. Of the 30 old and 
new disputes settled, involving a total of 56,004 work- 
people, seven, affecting 3149 workers, were settled in 
their favour, 10, affecting 50,854 workpeople, in favour 
of employers; the other 13, affecting 2001 persons, re- 
sulted in a compromise. The results would appear to 
be adverse to the workers, but in many cases fo the 
employers won it was by resistance to fresh demands. 

he changes effected in wages involved 110,300 work- 
people, of which number 109,400 received advances in 
wages, and only 900 sustained decreases. The net result 
of all the changes was an estimated increase of wages 
on the average of 54d. per week to all concerned. 
Changes affecting only about 900 workers, or less than 
1 per cent., were preceded by strikes ; the changes 
affecting about 106,500 were arranged under sliding 
scales mutually agreed to. The remaining changes 
affecting about 2900 were effected by negotiation 
between the employers and workers concerned, or by 
their representatives. The final result was, therefore, 
very favourable to labour, in spite of the failures to 
enforce terms by strikes. An increase of nearly 6d. 
per week means a great deal in the aggregate, and the 
fact that such increases were mostly obtained without 
any open rupture indicates that the state of trade has 
been fairly good. The building trades had increases 
in 10 places, with no decrease ; in coalmining there 
were two increases and one decrease, but the latter 
only affected 93 workers. In the various branches of 
engineering, shipbuilding, and metal trades there were 
eight increases, and only one decrease, in the tinplate 
trade. In the textile trades there was one decrease. 
In five places there were increases given by public 
authorities, mostly to labourers. The record is a good 
one for labour at this season of the year. 


Weare at last able to take a proximate view of the 
regularity or otherwise of employment, at least in 
those industries which are more or less organised in 
the United Kingdom. The Board of Trade have com- 
piled figures which cover over 10 years ; a summary of 
these has been published by the Labour Department, 
and an epitome of which will be useful for reference. 
The mean percentage of unemployed during 1896 and 
1897 was approximately the same, the difference being 
only one-tenth of 1 per cent. The following Table 
gives the figures month by month in five groups of 
trades, and also for the years 1896 and 1897, together 
with corresponding figures during the last 10 years, in 
all the unions, an the mean covering the two years 
and the 10 years respectively. 

The foregoing figures furnish some idea as to fluctua- 
tions in employment in the several months of the year, 





and the mean for the two last years, and for the 10 


years ending 1896. They are useful as an indication 
of what proportion would have to be provided for in 


Percentage of Unemployed Union Workmen. 





All the Unions. 





Principal Groups of Trades, 1897. | 
| 
| 
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an out-of-work fund, which is the only way in which 
to prevent dire poverty to those thrown out of work. 
Persons on strike or locked out are not included. 





The report of the Boilermakers and Iron Shipbuilders 
seems to have anticipated that the termination of the 
strike and lock-out would not bring peace. But 
fortunately, so far, there has been less friction than 
was expected. It states that ‘‘ the dispute has been 
a disastrous one to the societies,” but it expresses a 
‘*hope that out of evil good may come, and that all 
trade unionists will learn that there arealways two sides 
to every question, and these two sides must be calmly 
weighed over at the conference table.” It urges that 
‘*the parties interested should confer before taking 
any extreme step.” This is wise counsel, and it agrees 
with the attitude of the executive all through the 
engineering dispute. The report goes on to say, ‘ It 
isa sorry business altogether, and the responsibility 
for it lies heavily somewhere ;” it adds, ‘ oe is a 
widespread conviction that the men have been badly 
advised in this encounter.” The number of unemployed 
has considerably decreased, and a further diminution 
is expected. he total number on the funds was 
6935 ; in the a month it was 9165, showing a 
decrease of 2230. The decrease was mainly in respect 
of donation benefit. The total on donation, signing 
vacant book, and on travel was 5113, last month 7481. 
There were 1326 on the sick list and 496 on super- 
annuation allowance. The report gives the agreement 
entered into by the Boilermakers’ and Iron and Steel 
Shipbuilders’ Society and the Associated Shipwrights’ 
and Co-operative Smiths’ Societies for the mutual 
settlement of disputes as to the demarcation of work 
in the Tyne and Blyth shipyards. The agreement 
provides for all disputes to be referred to a committee 
which shall include a member of the firm where the 
dispute takes place, as well as representatives of the 
several unions affected. In the event of no satisfactory 
settlement, the matter is to be referred to a Board of 
Referees. Work is not to be stopped on other jobs 
pending the decison. This is a piece of good work 
accomplished. It will be well if all other groups of 
trades follow the example set, for disputes arise in a 
variety of industries, some of them very deplorable. 
The society has a working agreement with the em- 
ployers on the apprenticeship question. 





The engineering trades throughout Lancashire have 
generally resumed full operations after the long 
stoppage, and mostly without any serious friction. As 
was to be expected, many of the old hands have, up to 
the present, failed to find re-employment, but it is ex- 
pected that ere long most of them will find work. One 
of the difficulties the men have to contend with is the 
number of hands which had been taken on by many 
of the firms during the lock-out, but this will partially 
be met by night shifts, which will require extra men. 
The reports as to the condition of the engineering 
trades are mostly of a very satisfactory character. 
There would seem to be ample work in all branches to 
carry them well over the present year, and in the loco- 
motive department well into next year. Toolmakers 
are full of work, and the boiler-making branch is well 
supplied with orders. In general engineering esta- 
blishments there is plenty of work in hand or coming 
forward ; so that capable men will not be likely te lack 
employment for some time to come if the establish- 
ments have room to take them on, and no labour diffi- 
culty arises. In the iron trade only a moderate 
amount of business has been done recently, but prices 
are firmly maintained. The large users of material 
are well covered for the present, as some heavy buying 
took place on the termination of the engineering dis- 
pute, and many had a large quantity of material in 
the shops. Fair business is repo: in the finished 
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iron trade, and prices are steady. The steel trade 
generally is fairly active in most branches. 





Colonel Dyer paid a compliment to the men engaged 
in the engineering struggle, in responding to a toast 
at the annual dinner of the Manchester Association of 
Engineers. He characterised the fight as a fair one, 
no hitting below the belt. Hard blows were given, 
but when the final hand-shake came it wasa token of a 
friendship between employers and employed, which 
would long exist. He advised that there should be no 
reference to victory or defeat—both sides must unite 
to beat the foreigner at our gates. He deprecated out- 
side interference ‘‘ by prelates, professors, and poli- 
ticians,” as all would have been better without it. 
The whole speech was a conciliatory one. 


In the Wolverhampton district business transactions 
have been fairly satisfactory, and production has been 
well maintained. There is an increasing demand for 
the better qualities of iron, stimulated by the large 
requirements of the Government for dockyard a 
negotiations having taken place for heavy deliveries 
during the next four months. For this class of mate- 
rial prices have been well maintained. But the prices 
of second-class qualities of bars, hoops, and sheets have 
been in favour of purchasers, a drop having taken place 
since the commencement of the year, in some qualities 
from 2s. 6d. to 5s. per ton. Unmarked bars have also 
fallen, as compared with two or three weeks ago. 
Common sheets have been in better request, but the 
competition of other districts keeps prices low. There 
has been a heavy weekly output in the steel trade, 
with plenty of new business on offer, but prices appear 
to be a little easier. The mills and forges in the three 
wide districts of South Staffordshire, Kast Worcesier- 
shire, and Shropshire are working full time; but the 
sheet trade has been dull. Employment is good with 
the engineering and _ allied 2 tg including the 
moulders, boiler, bridge, girder, and tank makers. 
Cycle makers, also, have been busier. In the hard- 
ware trades a large number of the industries are busy, 
employment being good. The anvil, vice, and file 
smiths, however, have been rather slack. There are 
no labour disputes of any consequence in the district 
at present. 





In the Birmingham district marked iron has been in 
good request, and a considerable business has been 
doing in common bar, nail strip, and sections suitable 
for structural work. Chain cable and rivet iron have 
also been selling well. Steel sheets are in active 
demand. Employment in the engineering branches 
has been steady at full time. Patternmakers and 
toolmakers report employment as fair. Smiths and 
strikers as good. Employment in the cycle trade has 
improved and is improving. In the brass, copper, and 
other metal trades employment has been fairly good, 
except that large tube makers, fender and ah aed 
makers are quiet. Most of the other branches are fairly 
busy. The firm of Messrs. Tangye have contributed 
50l. in aid of those still out of work over the dispute. 

















Their firm did not join in the lock-out, which probably | 
| cordingly 78,410 tons, as compared with 84,275 tons 


prevented others from taking part. 


It is reported that the master engineers have elabo- | 
| half of last year was 214,828 tons, as compared with 


rated a scheme for the benefit of the foremen, the 
conditions being that they withdraw from the union 
to which they belong. It is said that the scheme will 
be much more advantageous to them than the benefits 
to which they are entitled in the union. It is not yet 
known whether the under-foremen will participate ; if 
they are to, and all the foremen join, the societies will 
be put at a great disadvantage. Mr. Barnes states 
that only about 75 per cent. of the men had been able 
to resume work at the close of last week ; but he does 
not insinuate that there has been victimising. 


The First Lord of the Admiralty does not seem 
inclined to budge in respect of the dismissal of men 
at Portsmouth. He defends his action in the House 
of Commons, and Mr. Goschen is not the man to 
retrace his steps in a hurry. He has declined to 
receive a deputation of the Parliamentary Committee, 
but the latter body will strive to move him by out- 
side pressure. It is said that the Lord Mayor of 
Loidon, and a large number of members of Parliament 
on both sides of the House, will support the men ; if 
so there will be a rather warm debate. 


Mr, Sam Woods did not score over his amendment 
to the Address. The Treasury stands by the Post 
Oftice officials, and will not admit of bad treatment of 
the employés. If the question of the dismissal of men 
who had rendered themselves obnoxious were deleted 
from the complaints made, there would be more readi- 
ness to deal with some of the grievances. To compel 


| tons in the corresponding half of 1896. 





| showing a decrease of 13,861 tons. 


the Government, or private employers, to take on; 


men regarded as mischievous will only bring disaster 
in itstrain. For wrongful dismissal there ought to be 
a legal remedy, but compulsory employment is quite 
another thing. State employment is not quite a para- 
dise for the working man. 


The strike of railway men in Ireland is not yet over. 
There can be no doubt about that. Whether the 
Cork and Bandon Railway Company have men enough 
to disregard it is another matter. The men, it ap- 
pears, have become furious, and in their anger they 
attacked some soldiers who had been mistaken for 
workmen, some of whom were very badly beaten. 
The tradesmen seem to have sided with the strikers, 
some having spoken at their meetings, and promised 
financial aid. Efforts are to be made to hamper Rail- 
way Bills in the House of Commons, in order to force 
the companies to give better terms to the men em- 
ployed. The Belfast Trades Council want the Fair 
Wages Clause to be inserted in the Local Government 
Bill for Ireland. The London, Brighton, and South 
Coast Railway Company have determined to pay extra 
for Sunday work, six days, instead of seven, being 
recognised as a week’s work. 





Some trouble is brewing in the boot and shoe trades 
over the question of restriction of output by labour- 
saving machinery. The employers state that the re- 
duced production is equal to 25 per cent., with, of 
course, proportional extra cost. It seems that 200 of 
the federated employers resolved to put an end to the 
restrictions. The plan is, it is said, to dismiss such 
men as restrict their output. 


The rather foolish strike of carpenters at Sunderland, 
because one of the firm told them to hurry up, ended 
after four days’ idleness. The men wanted an apology, 
but the firm declined. Themen resumed work on the 
basis that bygones should be bygones, after some nego- 
tiation. 











COAL AND TRON IN BELGIUM. 

THE production of coal in Belgium in the second 
half of last year was 10,951,379 tons, as compared 
with 10,826,550 tons in the corresponding period of 
1896. The number of pits in activity in the second 
half of last year was 115, as compared with 117 in the 
corresponding period of 1896. The output of coal for 
the first half of 1897 was 10,583,250 tons, as compared 
with 10,425,820 tons in the corresponding period of 
1896, the number of pits in activity being 116 and 120 
respectively. The aggregate output for the whole of 
1897 was, accordingly, 21,534,629 tons, as compared 
with 21,252,370 tons in 1896, showing an increase of 
282,259 tons last year. The stocks in hand at the 
close of 1897 were 445,814 tons, as compared with 
589,779 tons at the close of 1896, showing a decrease 
of 143,965 tons last year. It would, accordingly, 
appear that the progress of consumption outstripped 
the growth of production last year by 426,224 tons. 
In view of such totals as these 1897 must be said to 
have been a prosperous year. 

The production of casting pig in Belgium in the 
second half of last year was 36,255 tons, as com- 
pared with 26,200 tons in the corresponding half 
of 1896. The production for the first half of last 
year was 42,155 tons, as compared with 58,075 
The aggre- 
gate output for the whole of last year was ac- 


in 1896, showing a decrease of 5865 tons last year. 
The output of retining pig in Belgium in the second 


202,443 tons in the corresponding period of 1896. The 
production for the first half of last year was 212,400 
tons, as compared with 160,008 tons in the correspond- 
ing period of 1896. The aggregate output for the 
whole of 1897 accordingly amounted to 427,228 tons, 
as compared with 362,451 tons in 1896, showing an in- 
crease of 64,777 tons. The production of steel pig in 
Belgium in the second half of last year was 267,948 
tons, as compared with 273,156 tons in the correspond- 
ing period of 1896. The production for the first half 
of last year was 261,146 tons, as compared with 
239,532 tons in the corresponding period of 1896. The 
aggregate production for the wets of last’ year was 
accordingly 529,094 tons, as compared with 512,688 
tons in 1896, showing an increase of 16,404 tons. The 
production of pig of all descriptions in Belgium 
in the second half of last year was 519,031 tons, 
as compared with 501,799 tons in the correspond- 
ing period of 1896. The production of pig of all 
kinds for the first half of last year was 515,701 
tons, as compared with 457,635 tons in the correspond- 
ing half of 1896. The aggregate production of pig of 
all kinds in Belgium last year was accordingly 1,034,732 
tons, as compared with 959,412 tons in 1896, showing 
an increase of 75,318 tons. 

Plates were produced in Belgium in the second half 
of last year to the extent of 49,355 tons, as compared 
with 63,216 tons in the corresponding period of 1896, 
The production 
of plates in Belgium for the first aalf of last year was 
53,467 tons, as compared with 49,381 tons in the cor- 
responding period of 1896. The aggregate production 
for the whole of last year was accordingly 102,822 tons, 
as compared with 112,597 tons in 1896, showing a 
decrease of 9775 tons. Miscellaneous finished iron 
was turned ont in Belgium in the second half of 





last ‘ye? to the extent of 190,931 tons, as com. 
pared with 199,303 tons in the corresponding 
period of 1896. The production for the first half 
of last year was 185,105 tons, as compared with 
185,132 tons in the corresponding period of 189%, 
The aggregate production of miscellaneous finished 
iron for the whole of last year amounted, ac. 
cordingly, to 376,086 tons, as compared with 381,435 
tons in 1896, showing a decrease of 5399 tons. The 
production of finished iron of all kinds in Belgium in 
the second half of last year was 240,286 tons, as com- 
pared with 262,519 tons in the corresponding period 
of 1896. The production for the first half of last year 
was 238,572 tons, as compared with 231,513 tons in 
the corresponding period of 1896. The aggregate pro- 
duction of finished iron of all kinds in Belgium for the 
whole of last year was, accordingly, 478,858 tons, as 
compared with 494,032 tons in 1896. 

The production of cast steel (ingots, &c.) in Bel- 
gium in the second half of last year was 318,860 
tons, as compared with 318,914 tons in the corre- 
sponding period of 1896. The production for 
the first half of last year was 304,744 tons, as 
compared with 280,060 tons in the corresponding 
period of 1896. The aggregate production of cast 
steel in Belgium for the whole of last year was, 
accordingly, 616,604 tons, as compared with 
598,974 tons in 1896, showing an increase of 17,630 
tons. The production of forged steel (rails, plates, 
&c.) in Belgium in the second half of last year 
was 272,391 tons, as compared with 267,857 tons in 
the corresponding period of 1896. The production for 
the first half of last year was 253,340 tons, as com- 
pared with 251,454 tons in the corresponding period 
of 1896. The aggregate production of forged steel in 
Belgium last year was, accordingly, 525,731 tons, as 
compared with 519,311 tons in 1896, showing an in- 
crease of 6420 tons. It will be seen that last year 
was a progressive period in the history of Belgian 
coal-mining, but that the manufactured iron trade of 
the country showed signs of weakness during the 12 
months ; this, however, was due to some extent to 
the fact that steel is gaining upon iron in Belgium, as 
well as in other parts of the world. 








FRICTION CLUTCH. 

We illustrate below a type of friction clutch 
which is now being introduced by the Unbreakable 
Pulley and Mill Gearing Company, Limited, of West 
Gorton, Manchester. In general lines, this clutch 
closely resembles a somewhat ancient pattern of this 
class of mechanism, since the grip is secured by the 
action of right and left-hand screws, forcing friction 
blocks into contact with the pulley to be driven. At 
the same time, much attention has been paid to the 
careful proportioning of the working parts, and the 
arrangement exhibits a valuable and novel feature, 
which we shall describe later on. The driving power 
is transmitted by heavy arms or horns on which the 
friction blocks slide, so that all strain, except that of 
putting the blocks into gear, is taken from the screws. 





The latter, it will be seen, are two in number, and are 
screwed with a right-hand thread at one end and a 
left-hand thread at the other. The arm by which they 
are rotated is, it will be seen, forged solid with the 
screws. The main and lock-nuts are of gun-metal, s0 
as to avoid any rusting up of the mechanism should 
the clutch stay for long either in or out of gear. The 
novelty in the construction of the clutch will be found 
in the method of transmitting the power from the 
sliding sleeve to the screw levers. The links, instead 
of being directly attached to this sleeve, are fitted on a 
gimbal ring, which in turn is pivoted on the sleeve, as 
shown. This method of attachment insures an equal 
pressure being transmitted to both screws, thus 
avoiding any trouble from unequal wear of the fric: 
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tion blocks. As will be seen on reference to the 
figures, all the working parts are adjustable, and 
though protected by an outer shell are in full view 
and accessible from outside. 


THE MANIPULATION OF PORTLAND 
CEMENT. 

AMERICAN engineers set us an example well worthy 
of imitation in their willingness to accept standard 
specifications. The various societies collect informa- 
tion upon specific subjects with great care, and then 
they get out standard designs and specifications which 
usually meet with loyal acceptance. In fact, the 
societies do for the subjects which they take in hand 
what Whitworth did for screw threads, and with a 
like result. The latest matter under consideration is 
the proper manipulation of Portland cement. The 
American Society of Civil Engineers has issued a cir- 
cular, which we print below, in order that the opinions 
of experts in all parts of the world may be gathered 
and considered. There are many of our readers who 
are well able to furnish valuable information, and who 
will doubtless be glad to do so. One of the secrets of 
the success of American manufacturers is that they 
refuse to alter their designs to meet the ideas of in- 
dividual customers, and their ability to take up this 
position is largely due to the existence of standard 
designs and specifications which have been endorsed by 
scientific bodies. 








CoMMITTEE ON THE PROPER MANIPULATION OF TESTS OF 
CEMENT. 
Boston, January 15, 1898. 

Dear Strn,—The Committee on the Proper Manipula- 
tion of Tests of Cement earnestly requests that you will 
give full and careful consideration to the following ques- 
tions, and that you will, as soon as convenient, send to 
the chairman complete and explicit replies, giving the 
result of your experience and the embodiment of your 
views. Any additional suggestions or information bear- 
ing upon the subject which you may desire to communi- 
cate will be thankfully received by the Committee. 

This circular has been sent to every member of the 
American Society of Civil Engineers, and to many others ; 
but in order that it may reach everybody whose opinion 
will be of value, you are requested to mention the names 
and addresses of any persons, not members of the society, 
who, in your opinion, should receive it, and who will be 
likely to assist the Committee in its work. 

You are also requested to send with your answer copies 
of any specifications for cement which you may have used, 
or any other information bearing upon the subject, which 
you think would be of interest. 

As the duties of the Committee will require consider- 
able time and labour, you are earnestly requested to 
respond as promptly as is consistent with a careful con- 
sideration of the questions asked. 

Yours very truly, 
GrorcE F. Swain, Chairman. 
O. M. Carter, 
W. B. W. Howe, 
ALFRED NOBLE, 
L. C. Sabin, 
Gro. S. WEBSTER, 
HERBERT W. York, 
Committee. 





SAMPLING. 

1. In the works which you have carried out, how much 
cement have you been willing to accept on the results 
obtained with a single sample? 

If this depends upon the kind of work or reputation of 
cement, please indicate. 

2. What method do you recommend for obtaining a 
sample from a package ? 

3. Do you mix cement taken from several packages to 
obtain a sample to use in testing ; or are the samples from 
the several packages kept distinct ? 

CHEMICAL ANALYSIS. 

4. When do you consider a chemical analysis essential 
or desirable ? 

5, What elements or compounds should be determined ? 

6. What do you consider the best methods of deter- 
mining these compounds with sufficient accuracy ? 


MicroscoricaL TEsts. 
7. Are microscopical tests of value; and if so, when ? 
_8. What power microscope is required, what observa- 
tions should be made, and what are the indications ? 
FINENESS. 

9 What sizes of mesh should be used in testing fineness 
of Portland cement? What for natural cement? 

(If these questions are answered by stating the number 
of meshes per linear inch, please mention, also, the size of 
wire without reference to any wire gauge.) 

bi What should be the diameters or sizes of the 
screens ? 

II. How large a sample should be tested ? 
Pree Should any machine for shaking be used, and if so, 
what form, and what should be its manipulation ? 

13. How long should the shaking be continued ? 

P 14. Should there be any difference in manipulation for 
he and coarse screens, or for different kinds of cement ’ 


APPARENT Density on WEIGHT PER Cubic Foot. 


9 What is your opinion of the value of this test ? 
6. What apparatus do you prefer, and how should it 





be used ? (Please state any special precautions to be ob- 
served. ) 


True Density or Speciric GRAVITY. 
17. What is your opinion of the value of this test? 
18. What apparatus do you prefer, and what is the 
method of manipulation? (Please state any special pre- 
cautions to be observed.) 


STANDARD SAND. 

19. What kind of sand should be used in tests of 
mortars? Would you recommend a natural sand or 
crushed quartz ? 

20. What fineness should be specified, and what degree 
of variation in size of grain should be allowed ? 


PREPARATION OF PASTES AND Mortars ror TESTS OF 
THE TIME OF SETTING, SOUNDNESS, AND STRENGTH. 

21. Should the same method of preparation be used for 
each test ? 

22. How should proportions be stated ? 

23. What should be the consistency of the pastes and 
mortars for the various tests; and how may this con- 
sistency be specified and determined in order that similar 
results may be obtained by all operators? (This question 
is intended to embrace, not only the correspondent’s 
views as to what consistency should be used, but also as 
to devices for determining when the proper consistency 
has been obtained. It is hoped that this question will 
receive full and careful consideration. ) 

24. What should be the temperature of the materials 
used in mixing ? 

25. What should be the temperature of the air at mixing? 

26. How should the quantity of water used in mixing 
be defined ? 

27. What should be the method of mixing? 

28. Do you prefer hand or machine mixing? If the 
former, please describe manipulation in detail. 

29. If the latter, what machine do you prefer, or what 
form would you suggest for trial ? 

30. Do you know of any machine that has given good 
results? If so, what is the method of manipulation, and 
what are its advantages and defects? 

31. How long should the mixing be continued ? Should 
this be defined by stating the length of time, or by re- 
ference to the character of the resulting mortar? 

TIME OF SETTING. 

32. What do you consider the best method of deter- 
mining the time of setting? (Please describe apparatus 
and manipulation.) 

33. How shall the beginning of the set be defined ? 

34. How shall the end of the set be defined ? 

35. Should this test be made on neat cement paste, or 
on mortars; and if the latter, what proportions of cement 
and sand should be used ? 

36. What should be the consistency of the mortar? 

(See 23.) 

37. What should be the temperature of materials and 
of air, quantity of water, and method of mixing? (See 
24, 25, 26, 27. 

38. What should be the method of making the pats, or 


of filling the moulds, if they are used ? 
39. How shall the pats or briquettes be treated during 
settin 


9 

40. What should be the temperature of the water in 
which pats are placed ? 

SOUNDNESS. 

41. What do you consider the best test for sound- 
ness in the case of Portland cement? What in the case of 
natural cement? (Please describe in detail the process 
recommended, and indicate any necessary precautions to 
be observed. If the process you prefer is too elaborate 
forany but a well-equipped laboratory, please indicate, if 
possible, any modifications for ordinary use, and give your 
opinion of the reliability of such simpler tests. ) 

TENSILE STRENGTH. 

42, What proportions of cement and sand should be 
used in mortar for tests of tensile strength ? 

43. Do you advocate adhering to the Am, Soc. C.E. 
form of briquette in future requirements? If not, what 
form do you prefer ? 

44, Is your preference based on comparative experi- 
ments; or is it the result of satisfactory experience with 
one form ? 

45. Upon what sort of a surface should the briquette 
be made ? 

46. Should the briquette be finished with a trowel on 
both sides ? 

47. What should be the consistency of the mortar? 
(See 23.) 

48. What method of filling the moulds do you advise ? 
Do you recommend the use of a machine for moulding, 
and if so, what form would you suggest ? 

49. Have you used the machine you suggest, and have 
the results been satisfactory ? 

50. How should the briquettes be treated during the 
24 hours after moulding ? 

51. How should they be treated during the remaining 
time until tested ? 

52. If placed in water, how often should the water be 
renewed ; and is it important that it should be maintained 
at a nearly constant temperature? What should that 
temperature be ? 

53. At what age should briquettes be broken for accept- 
ance tests on ordinary work ? ; 

54. Under what conditions would you deem it essential 
to make longer time tests ? ; 

55. Will weighing briquettes before testing give infor- 
mation of value, and if so, what? 

56. What form of clip do you prefer? 


57. What should be the distance between opposite 
gripping points of the same clip? 

58. What should be the rate of applying the stress ? 

59. What style of testing machine do you prefer? 

60. Can you suggest any desirable modifications to 
machines now in use ? 

61. What special precautions are necessary in breaking 
briquettes ? 

CoMPRESSIVE STRENGTH. 

62. Do you advise compressive tests, and, if so, why ? 

“ What form and dimensions of test piece do you 
prefer ? 

64. Should the test piece be treated differently as re- 
gards manipulation of mortar, mixing or setting, from 
tensile specimens? If so, please state in what particulars, 
and why? 

65. How should the specimen be prepared for the test- 
ing machine ? 

66. What form of testing machine do you recommend ? 

67. What should be the rate of applying the stress ? 

TRANSVERSE STRENGTH. 

68. Do you advise bending tests? If so, under what 
conditions, and why ? 

69. What form and dimensions of test piece do you 
prefer? What span ? 

70. Should the test piece be treated differently as 
regards manipulation of mortar, mixing and setting, th 
tensile specimens? If so, please state in what particulars, 
and why ? 

71. What form of testing machine should be used ? 

72. What should be the rate of applying the load ? 


MISCELLANEOUS. 


Under what conditions do you consider the tests indi- 
cated below necessary or desirable? What should be the 
manipulation for the test if used ? 

I. Adhesion. 

If. Abrasion. 

IIT. Resistance to freezing. 

IV. Resistance to action of sea water. 








Enouisu Coat 1x Russta.—A_ special commission is 
now sitting in the Ministry of Marine at St. Petersburg in 
order to consider the question of the advisability of doing 
away with the consumption of English and foreign coal in 
the Baltic Fleet, and replacing the same with liquid fuel 
or Russian coal from the coalfields of South Russia and 
Russian Poland. These districts contain, as is well 
known, immense supplies of coal. A French mining en- 
gineer, interested in the suggested innovation, has stated 
that this scheme is eunetianeth and that, if the Russian 
Government will lower the existing railway tariffs it will 
be —_ to supply the Russian Fleet with Russian 
coal entirely. Should this project be carried out, English 
exporters of coal will undoubtedly suffer heavy losses. 
There is, however, nothing to prevent them from supply- 
ing coal to the Russian mills and factories in the vicinity 
of St. Petersburg as heretofore. 





Economic Conpition or Brazit.—M. Coureau, a 
French engineer, who, during a lengthened residence in 
the Southern States of Brazil, acted as engineer in con- 
nection with important works, which have been carried 
out in that quarter, and who is well acquainted with 
Brazil and its resources, has addressed a meeting of the 
Commercial Geography Society of Paris upon the current 
economic condition of the great South American Republic. 
M. Coureau is of opinion that the ideas prevalent in 
Europe with respect to Brazil are far too superficial. 
Europeans interested in Brazil are far too much disposed 
to exaggerate the importance of the political intelligence 
which comes to hand in telegraphic despatches and ex- 
tracts from ws journals. Political questions, in the 
opinion of M. Coureau, only play a ‘secondary part in 
Brazilian life and society, although they occasion a certain 
agitation from time to timein the Brazilian official world. 
M. Coureau considers that it should not be forgotten that 
Brazil is a confederation, the members of which possess 
great vitality, while the central authority is compara- 
tively weak in consequence of the insufficiency of the 
attributes and means of action which it derives from the 
constitution of 1891. The great States of the Brazilian 
Confederation—Para, Bahia, Minas Geraes, San Paulo, 
Santa Catarina, Parana, and Rio Grande do Sul—are, M. 
Coureau thinks, in a fairly prosperous state. Their 
finances are in a satisfactory condition ; they are carrying 
out important public works; they are reducing their 
comparatively small debts; and they are advancing in 
population, wealth, agriculture, and general industry. 
On the other hand, M. Coureau admits that the finances 
of the central government of Brazil are in an unfortunate 
condition, in consequence of the enormous fallin exchange, 
which involves excessive charges to the Federal treasury. 
This fall in exchange arises from an exaggerated circu- 
lation of paper money; and the situation will become 
dangerous if it is me bake much further, as it will be 
impossible for the Brazilian treasury to iy | the 
burden of its external charges—that is, of its Kuropean 
debts and its railway guarantees. M. Coureau con- 
siders that the remedy for the current difficulties 
of the Brazilian Government is an intelligent effort, on 
the part of the States composing the Brazilian Confede- 
ration, to give more strength and resources to the central 
administration. Such a policy as this might, M. Correau 
considers, be carried out without much difficulty. At 
present the Brazilians are the most lightly-taxed people 
in the world. They can afford, accordingly, to make 
larger contributions to the Federal treasury, and assist it 
to reduce the present excessive prose currency. By this 
means an improvement would be secured in the rate of 
exchange, and the finances of Brazil would be re-estab- 





lished upon a sound and stable basis. 
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THE PURITY OF PORTLAND CEMENT. 
WE have received from the London Chamber of Com- 
merce the following circular : 


CEMENT ADMIXTURES. 

For the past three years investigations into this matter 
have been made by the cement trade section of the 
Chamber. They instructed Messrs. Stanger and Blount, of 
Broadway, Westminster, to make extensive experiments 
with mixtures of Kentish ragstone and Portland cement, 
and also obtained valuable evidence from Mr. D. B. 
Butler, Mr. Gilbert Redgrave, Mr. H. K. Bamber, and 
Dr. Michaelis, of Berlin, and others. After full con- 
sideration the section adopted the following resolution : 

‘* That Portland cement be defined as a mixture of two 
or more suitable materials intimately and artificially 
mixed in the requisite proportions, and afterwards pro- 
perly calcined and ground, to which nothing has been 
added during or after calcination, excepting that an addi- 
tion not exceeding 2 per cent. of gypsum is permissible 
for the purpose of regulating the setting. 

“That the following rule be adopted : 

““That if any material whatever, excepting 2 per cent. 
of gypsum for the purpose of regulating the setting, be 
added to the Portland cement clinker during or after 
calcination, the article so produced shall not be sold as 
Portland cement, but under some other distinctive name. 

‘That the members of the Cement Trade Section of the 
London Chamber of Commerce, together with all manu- 
facturers of Portland cement in Great Britain and Ireland 
who are not members of that association, be invited to 
sign the following declaration of conformity to the above 
rule in respect of all Portland cement made by them 
wherever manufactured. 


** DECLARATION. 

‘We, the undersigned, hereby agree to conform to 
and carry out the rule of the Cement Trade Section of the 
London Chamber of Commerce, as set forth in a report 
made by the section, and adopted at a meeting held on 
Monday, May 10, 1897: 

“That if any material whatever, excepting an amount 
not exceeding 2 per cent. of gypsum for the purpose of 
regulating the setting, be added to the Portland cement 
clinker during or after calcination, the article so pro- 
duced shall not be sold as Portland cement, but under 
some other distinctive name. 

‘* And we further agree that if at any time any of the 
parties to this agreement shall by resolution of a majority 
of those present at a meeting of such parties duly and 
wroperly convened in accordance with the practice of the 
Canton Chamber of Commerce, such resolution having 
been duly and properly confirmed by a majority of those 
present at a subsequent meeting called at not less than 
fourteen days’ notice, be found to have failed to conform 
to and carry out the said rule, then in such case his or their 
name or names shall be struck off the list and notice of 
the same made public in such manner as shall be re- 
solved.” 

The above resolution was based upon the evidence of 
various experts, which cannot be better summed up than 
in the idveing conclusions of Messrs. Stanger and 
Blount : 

**Ragstone is a natural form of calcium carbonate 
mixed with siliceous matter. It is an inert substance in- 
capable of setting when gauged with water. 

** Ragstone when mixed with Portland cement under- 
goes no chemical change, and does not combine with 
cement either in the dry state or when the mixture is 
gauged with water. 

‘Mixtures of ragstone and cement have a specific 
gravity lower than that of unmixed cement, and, indeed, 
correspond closely in specific gravity with that calculated 
from the respective specific gravities of the two materials. 
The specific gravity of normal ragstone may be taken as 
2.76, and that of normal cement as 3.15, so that the differ- 
ence between them is substantial. 

‘Save for minor effects caused by the slight slaking 
action of moisture commonly present in ordinary rag- 
stone, the part played by ragstone mixed with cement is 
purely mechanical. The product obtained from the two 
materials is merely a mechanical mixture, and is in no 
sense « chemical combination. In our opinion such a 
mixture cannot correctly be termed Portland cement. 

“*Gypsum added to cement for the purpose of regulating 
the setting time in quantities not exceeding 2 per cent. 
of the weight of the cement, has no deleterious influence 
on the quality of the cement.” 

With respect to other materials, Messrs. Stanger and 
Blount say that they are unable to give a general opinion 
as to their influence on cement when mixed with it, and 
that they would have to report separately as to each after 
long and careful investigation ; and they express a strong 
opinion, in conclusion, that whatever be the effects, 
whether good or bad, of the admixture of any material 
whatever with Portland cement clinker after calcination, 
the article so produced cannct legitimately be termed 
Portland cement. Hach of the other experts examined en- 
dorsed this view, and the section approve and adopt it. 

At a meeting of the Society of Chemical Industry, 
held on November 1, 1897, a paper was read by Messrs. 
Stanger and Blount upon these subjects, when, after 
alluding to the investigations made for the section as to 
ragstone, they make the following remarks, for the repro- 
duction of which the Chamber is indebted to the courtesy 
of the society and of Messrs. Stanger and Blount : 

‘**Ragstone is not a cementitious substance, and its addi- 
tion to cement is an adulteration. 

**Perfectly sound cement is weakened by the addition 
of ragstone. 

“This weakening is not fully proportional to the per- 
centage of ragstone added, because the latter acts as a fine 








filling material and fills up the interstices naturally present 
in set cement. 

“* Cement which is not perfectly sound may be tempo- 
rarily improved by the addition of ragstone. When the 
cement has become sound by aeration this improvement 
disappears. : : 

is boy minor points were examined and determined 
in the course of the main investigation, but the most im- 
portant results are embodied in the conclusions given 
above. 

“Additions to Cement other than Ragstone.—One of 
these which particularly came within our purview in the 
course of our investigation for the London Chamber of 
Commerce, is gypsum. Gypsum is largely used in Ger- 
many, and to a considerable extent in this country, in 
quantities not exceeding 2 per cent., and usually smaller 
than this, in order to lengthen the setting time of the 
cement. Regarding cement as a chemically finished 
product in the state in which it comes from the kilns, 
needing nothing but mechanical comminution to make it 
saleable, the addition of any substance to the finlshed 
clinker must be considered in strictness an adulteration. 
Thus gypsum becomes under this definition an adulterant. 
N posed it is added for a distinct and useful purpose, 
and in quantities smaller than 2 per cent. does not affect 
the cement injuriously, so far as our experiments indicate. 

‘‘The last and worst adulterant with which it is our 
purpose to deal is blast-furnace ae As far as our ex- 

rience goes, this most objectionable addition to Port- 
and cement is not employed on the Thames and Medway, 
but in certain other districts it is used in large quantities 
for the preparation of a grossly sophisticated product 
which is fraudulently sold as Portland cement. 

‘‘We must not be understood as condemning true slag 
cement made by mixing granulated blast-furnace slag 
with slaked lime, and sold under its proper title. This 
material is a perfectly legitimate product, and has its own 
uses ; no one can reasonably object to its utilisation if it 
is not covertly substituted for Portland cement. But the 
addition of blast-furnace slag to Portland cement is 
another matter altogether. The general practice of the 
manufacturers who seek to increase their profits by the 
use of slag appears to be to add to the clinker, as it goes 
to the crushers, as much crude blast-furnace slag as they 
consider can be mixed with Portland cement without risk 
of detection by the ordinary consumer, who buys cement 
in quantities so small that the cost of its analysis is too 
great for him to pay. The quantity added may be as 
much as 30 or 40 per cent., and detection is not easy or 
even always possible for an unskilled observer. Apart 
from the fraudulent character of this addition, about 
which no doubt can well be entertained, there arises the 
question of its effect on the cement. And here it is 
necessary to make a small digression into the chemistry of 
the subject.” 

After stating their objections to the use of slag from 
the chemical point of view, Messrs. Stanger and Blount 
conclude their paper as follows : 

‘* All materials added to Portland cement after the 
clinker comes from the kilns are adulterants, with the ex- 
ception of gypsum, which is a recognised addition for a 
specific purpose in quantities not exceeding 2 per cent. 
Of the two adulterants which have been specially dealt 
with, viz., ragstone and blast-furnace slag, the latter is by 
far the more objectionable, and it should be condemned 
and rejected by makers and users alike. In this view we 
believe we are supported by the great majority of engi- 
neers and manufacturers.” 

By order of the Cement Trade Section. 

CuarLEs CHARLETON, Chairman of Section. 
(I. C. Johnson and Co., Limited.) 


LreepHAM White, Chairman of Special Publi- 

Admixtures Committee. | cation 
(J. B. White and Brothers, Limited.) Com- 
WILLIAM PoRTER. mittee. 


(Burham Brick, Lime, and Cement 
Company, Limited.) 
Kernric B. Murray, Secretary, 
London Chamber of Commerce. 
Appended to the circular is a list of the names of 44 
important firms who have signed the declaration above 
given. 








MANHATTAN ELEVATED RaiLRoAp.—Electric traction is 
to be introduced upon this system. Mr. G. J. Gould, the 
president, has made an official announcement to this effect. 





AusTRALIAN Raitways.—The aggregate revenue _col- 
lected upon the Government railways of Victoria, New 
South Wales, South Australia, Queensland, and New Zea- 
land in 1896-7 was 9,121,142/., as compared with 8,476, 844/. 
in 1895-6, showing an increase of 644,298/. The workin 
expenses in 1896-7 were 5,252,477/., as compared with 
5,077,115/. in 1895-6, showing an increase of 175,362/. The 
net earnings in 1896-7 were accordingly 3,868,665/., as 
compared with 3,399,729/. in 1895-6, showing an 
increase of 468,936/. The interest chargeable upon 
the capital expended upon the lines stood in 1896-7 at 
4,670,745/., as compared with 4,627,855/. in 1895-6, showing 
an increase of 42,8907. It follows that the loss to the five 
colonial treasuries in 1896-7 was 802,080/., as compared 
with 1,228,126/. in 1895-6, showing an improvement of 
426,0467. Of course, the benefits of the lines to the five 
colonies are very great, and no doubt more than recoup 
the colonies for the primd facie loss which they have to 
sustain. The ratio of the working expenses to the traffic 
receipts stood as follows last year: Victoria, 59.78 per 
cent. ; New South Wales, 53.11 per cent. ; Queensland, 
58.01 per cent. ; New Zealand, 61.35 per cent. ; and South 
Australia, 59.92 per cent. Better results would have been 
attained but for the fact that the Government lines of 
New South Wales and Victoria are weighed down by a 
number of unproductive branches. 





LAUNCHES AND TRIAL TRIPS. 


Messrs. A. AND J. IneGuis, Pointhouse, Glasgow 
launched on the 8th inst., a new steamer for Messrs. 
G. and J. Burns’ accelerated mail service between 
Scotland and Ireland. This vessel will take her station 
this summer. She has been named the Magpie, and a 
sister vessel, to be named the Vulture, is already in 
progress on the blocks. 

The results of the commissioning trial of the Racoon, 
cruiser, were as follow: Pressure of steam, 125.5 Ib. ; air 
pressure, .55 in.; vacuum, 21.5 in. ; revolutions, 134; indi- 
cated horse-power, 2896.2; speed, 15.3 knots. 


The Fairfield Shipbuilding and Engineering Company, 
Limited, have completed the official trials of H.M.S, 
Gipsy, the first of the 30-knot torpedo-boat destroyers 
built by them for the British Admiralty, with most satis- 
factory results. The speed on six runs over the measured 
mile at Skelmorlie was as follows: 29.851 knots, 29.607 
knots, 30.456 knots, 30.151 knots, 30.456 knots, and 
30.354 knots; giving a mean of 30.176 knots. Ona sub- 
sequent trial of three hours’ continuous steaming the mean 
speed was 30.207 knots. 


On the 10th inst. H.M.S. Bullfinch, 30-knot torpedo. 
boat destroyer, was launched at Hull from the yard of 
Earle’s Shipbuilding and Engineering Company, Limited, 
and may shortly be expected to be ready for her official 
trials, as her machinery is nearing completion, and her 
boilers were on board at the time of Lamina, 


The Venetia, built by Messrs. Short Brothers, Sunder- 
land, for the Venetia Steamship Company, Limited, of 
Glasgow, of which Messrs. Gow, Harrison, and Co. are 
the — left the Wear on her trial trip on the 10th 
inst., with very satisfactory results. The vessel is of the 
following dimensions: Length, 353 ft.; breadth, 45 ft.; 
and depth moulded, 27 ft. 9 in., with a deadweight carry- 
ing capacity of about 5800 tons. The propelling ma- 
chinery, which has been supplied by Messrs. Thomas 
Richardson and Sons, Limited, of Hartlepool, consists of 
a set of triple-expansion engines having cylinders 24 in., 
39 in., and 66 in. in diameter and a stroke of 45 in., two 
large single-ended steel boilers, working at a pressure of 
180 lb. per square inch, and fitted with Howden’s system 
of forced draught. After adjusting compasses the vessel 
was taken a series of runs over the measured mile, and a 
mean speed of 124 knots was obtained. 


Messrs. Wm. Doxford and Sons, Sunderland, launched 
on the 9th inst. the turret-deck steamer Meridian, built 
for Messrs. George Horsley and Son, Hartlepool, her 
dimensions being 340 ft. by 454 ft. by 274 ft., and the 
deadweight capacity 5600 tons. The machinery consists of 
triple-expansion engines, having cylinders 24 in., 39 in., 
and 66 in. in diameter, with 45 in. stroke, and two boilers 
15 ft. 9 in. in diameter by 10 ft. 6 in. long. 


The cattle and cargo steamer Sallust, which has been 
built by Messrs. Sir Raylton Dixon and Co., Limited, 
Middlesbrough, for Messrs. Lamport and Holt, of Liver- 
pool, proceeded out to sea for her official trials on the 
17th inst. The vessel is for the Brazil and River Plate 
trade, her principal dimensions being: Length, 367 ft. ; 
beam, 47 ft.; depth moulded, 27 ft. 9 in., with a dead- 
weight carrying capacity of about 5600 tons. Her ma- 
chinery, which has been constructed by the North-Eastern 
Marine Engineering Company, Limited, Wallsend-on- 
Tyne, consists of a set of triple-expansion engines with 
cylinders 26 in., 43 in., and 76 in. in diameter by 48 in. 
stroke, having two boilers 16 ft. by 12 ft. 6 in., working 
at 1801b. pressure. The trials were satisfactory. 








CaTALOGUES.—We have received from the Palatine 
Engineering Company, Limited, of 10, Blackstock-street, 
Liverpool, a copy of their new catalogue of hydraulic and 
sanitary fittings. In the former are included the Deacon 
water-waste meter, and Lord Kelvin’s ingenious water 
taps and steam valves. We further note that the firm 
have also gone in for cycle making.—Messrs. Cole, Mar- 
chent, and Morley, of the Prospect Foundry, Bradford, 
have issued a new illustrated catalogue of independent 
condensing plant, of which they have supplied sets to 
the Bradford Corporation and to Messrs. Guinness, 
Dublin.—The new catalogue issued by Messrs. B. F. 
Sturtevant, of Boston, Massachusetts, is of interest, 
as containing reports of comparative experiments on 
the relative efficiency of fans and_ rotary pressure 
blowers, conducted by Mr. H. M. Howe, the well- 
known American metallurgist. This gentleman found 
that the fans were in every respect more efficient 
than the rotary blowers, an —a which is confirmed 
by other experiments made by Mr. H. I. Snell, also 
quoted in the catalogue, which, after the foregoing, 1¢ 15 
perhaps unnecessary to state, is concerned with the fans 
made > the company responsible for the publication.—A 
catalogue dealing with fireproof building materials has 
been issued by Messrs. Henry Mawer and Son, of 420, 
Kast 23rd-street, New York. The types of flooring dealt 
with belong to the hollow terra-cotta class.—Messrs. 
Tolch and Co., of ‘The Boat Yard,” Fulham, have just 
published a new illustrated price list of their oil engines, 
the most interesting type of which isa ‘ balanced | 
engine, having two pistons working on one sapere 
cylinder, and driving the same crank through —_ e 
connecting gear.—The United Alkali Company, Limited, 
of Sullivan’s Works, Widnes, have issued a new list he 
their special antifriction and other alloys. Amongst the 
latter are included manganese copper, manganese bronze, 
phosphor copper, phosphor bronze, and phosphor tin. 
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“ENGINEERING” ILLUSTRATED PATENT 

RECORD. 

CompiLtED By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. : 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of Sd. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 

ELECTRICAL APPARATUS. 

246, A. H. Gibbings, Bradford, Yorks. Means for 
Adjusting Electric Light Carbons. [12 Figs.) January 
5, 1897.—This invention has for its object to provide a gauge 
device by which the carbons can be quickly and easily adjusted, 
and with certainty, in line with each other when they are being 
placed in or when being readjusted in the lamps; so that when 
they have been adjusted and fixed, they shall lie and remain truly 
centrally in line, and thereby avoid defective or unequal distri- 
bution of light, which at present very freqnently takes place, 
owing to this want of true central adjustment of the upper and 
lower carbons ; this defective adjustment being largely due to the 
non-existence of a means for enabling their proper centric adjust- 
ment to be readily made by those who have to attend to the 
lamps. In the arrangement shown, the gauge device consists of 
two halves a, a, held together by a hinged joint b at the back, 


Fig 4. 














bm Fig.5. 


and provided at their front meeting edges with lugs c, one of the 


lugs being disposed above the other. The upper part d of the 
core of these gauge halves is made larger than the lower core e, 
so as to serve for ordinary cases where the upper or +- carbons of 
anarc lamp are larger than the lower or -— carbons. In action, 
the halves a, al are brought up to and closed round the lower 
carbon, and then slid up, so as to bring the upper core b to a 
position to receive the upper and larger carbon (or any suitable 
mode of applying the gauge, so as to surround and hold the ends 
of the two carbons, may be adopted). Then, in any case, which- 
ever of the carbons is first fixed in its socket or attachment in the 
lamp, will hold the other centrally, through the intervention of 
the gauge; and this carbon may be fastened in its adjustable 
socket or holder, whilst it is thus centrally and correctly held. 
(Accepted January 12, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2110. L. Wolff, Siegburg, Germany. Incandescent 
Gas Lamp. [5 Figs.) January 26, 1897.—This invention con- 
tists in surrounding the incandescent body of an incandescent 
gas lamp on Auer’s system (instead of as hitherto by an open 
glass cylinder) by a closed glass globe or casing having small 
alr openings, By this arrangement the incandescent gas light 
is applicable for purposes precisely the same as electric incan- 
descent lamps, as the glass casings can be arranged in any 
gp round the incandescent mantle, which must always 
¢ placed in a vertical position, and consequently it is pos- 
sible to imitate the electric incandescent lamp which may be 
arranged in any position by such an improved gas incandescent 
lamp as is necessary for illumination and the like purposes. As 
the glass casing is closed, the danger of fire, which has always been 





Present with other gas lights, is removed, and the danger of the 
easily-broken mantle being damaged is avoided. The glass casing 
closing an incandescent mantle b of Auer’s pattern, which 
: ite ee may have preferably a pear shape, is attached in any 
— ble manner to the incandescent gas lamp, preferably in a 
pron le arranged on the same, In the vertical form of arrange- 
apr 8 ate the air necessary for combustion passes to the flame 
oe in the reertd manner through openings d provided in the burner 
pod - olderc. These openings d may, for instance, be situated 
a “terme of the holder as shown, or at the side of the same. 
ofthe = ter case suitable openings must be provided in the neck 
bustion 48s casing a. To allow of the escape of the gases of com- 
aoce n, small air openings e are arranged at the top of the glass 
Blobe or casing a. (Accepted January 12, 1898.) 


GUNS AND EXPLOSIVES, &c. 


and self-rotating projectile is to be projected, it is inserted into 
the cannon from the mouth or by means of the breech-loading 
mechanism, into the chamber, where it is afterwards ignited by a 
safety-fuse through the end wall of the chamber. The gas gene- 
rated in the torpedo then rushes out into the chamber behind the 
torpedo, where it expands, thus causing the torpedo to move 
gradually towards the mouth of the cannon without any shock. 
When the whole of the torpedo has entered the tube and conse- 
quently passed the opening or openings between the barrel and 
the mouth of the chamber, the expanding gas behind the torpedo 
rushes out into the external atmosphere and the gas pressure be- 
hind the torpedo consequently suddenly ceases. The gas that is 
continually generated in the torpedo is now free to rush out 
through the gas turbine of the torpedo, and immediately com- 
mences to rotate the torpedo about its longitudinal axis, whilst 
the torpedo is forced through the bore with increasing speed by 
the vis viva that it has acquired in the chamber and the continual 
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reaction-pressure, and leaves the bore with a definite initial direc- 
tion and velocity and with an initial rotation necessary for main- 
taining the direction of movement. Figs. 1 and 2show a torpedo- 
cannon or gun according to this invention made of two parts, the 
barrel and the chamber, kept together by an external casing 
which may, as shown, also carry the trunnions. a isthe chamber, 
b the barrel, and ¢ d the casing that connects them in such a 
manner that they have their axes in the same straight line but 
have a space e between them for the escape of the gas during the 
passage of the projectile through the barrel b. fis a breech-load- 
ing mechanism, which may be of any suitable kind, and g are the 
trunnions of the gun. Fig. 3 illustrates a gun made of a single 
piece. Between the chamber @ and the barrel } there are made 
through the wall of the gun holes h so large that the gas is able 
to escape from the gun without much resistance during the pas- 
sage of the projectile through the barrel b. (Accepted January 
12, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


376. E.S. Brett, Coventry, Warwick. Steam and 
like Power Hammers. [8 Figs.] January 6, 1897.—This 
invention relates to improvements in power hammers in which a 
hammer-head is carried at_ the one end of its helve, the other end 
of the helve being operated by a part rotating shaft, which latter 
is moved by a piston within a cylinder, by the agency of steam. 
The objects of the improvements are to operate a radial hammer by 
means of a part rotating radial piston within a cylinder; to pro- 
vide a double-sided action by the said hammer, and to provide 
facilities for the operation of the valve. 7 is the cylinder or pres- 
sure chamber, concentric with which cylinder is the main shaft 8. 
Upon this shaft is fixed the piston 10, which is capable of a back- 
ward and forward part rotating motion. 11 is the inlet valve, 
preferably of a circular type. 12 and 13 are the communicating 
ports from the valve 11 to the pressure chamber 7, one upon 
either side of the piston. 14 is a controlling stop valve. The 
automatic working of the valve 11, from the reciprocating motion 


























of the shaft 8, may be done as follows: Upon the valve spindle isa 
crank arm which is adjustably fixed to suit the position of the 
valve 11. Upon the main shaft 8 are secured the cam levers 17 
and 17a, having antifriction rollers by which—during the reci- 
procal half-turn movement of the piston 10—the valve 11 is opened 
to steam or to exhaust, as the case may be. In Fig. 3 the port 13 
is open to steam by reason of the cam 17 having in its previous 
movement pushed the lever 16 and the valve 11 to the left, as 
shown. The piston will now be pushed around to the other side, 
and in so doing will raise the hammer 20 a half-turn, so that it 
will strike upon the anvil 21 (as shown in dotted lines), it having 
previously struck upon the anvil 22 ina similar manner. The cam 
17a is so placed as to cut off steam from port 13 and open it to 
exhaust before the piston reaches the half turn. The return 
stroke is effected and controlled in a similar manner. The helve 
23 of the hammer may be loosely carried upon the shaft 8, as 
shown. (Accepted January 12, 1898.) 


1486, J. F. Webb, London, J. E. Lilley, Wealdstone, 
and J. Chapman, Ealing, Middlesex. Roller Crush- 
ing Mills. [2 Figs.) January 19, 1897.—This invention has for 
its object the construction and arrangement of roller-crushing 
mills, whereby material can be fed into and passed through a 
series of crushing operations, so that the material is gradually 
broken down, and when finally issuing from the machine it is of 
the proper degree of fineness. The rollers B are superposed with 


their axes parallel upon one another, and are held in the vertical 
centre of the machine by bearings C adapted to slide in the 
housings A. Spring or other elastic pressure is applied to the 
bearings C of the rollers B in order to tend to force their peri- 
pheries into contact with one another, by means of a lever D 
restrained by a bolt at one end, and resting on a pressing piece 


of the lever D is loaded by a spring F compressed by a hand-nut 
upon a spindle. A hopper I is situated on the upper part of the 
machine, from which material is fed on to the first of a series of 
inclined screens J which are placed alternately at the front and 
back of the rollers, so as to feed the material from screen to screen 
through the adjacent crushing rollers B. Each screen J is fitted 
with a box K into which the material that can pass through the 
screen falls; a funnel delivery device L being arranged at the 
lower end of each screen J to lead down the material to the 
conveyor M, for transmission to any convenient place ; as such 
material, having passed through one of the screens, is sufficiently 
small, and does not require any further treatment by crushing by 
the rolls B, thus saving unnecessary work being put upon it by 
useless crushing. The screens J are agitated in order to maintain 


















































the feed of the material down their inclined surfaces into the 
space between the rollers B or into the hopper L. This agitation 
may be simply effected by eccentrics N carried by the shafts O, 
operated by band-driving gear driven by a pulley situated on the 
axle of the lowest roller B. Every other roller B is driven direct, 
the intermediate rollers being driven by frictional contact with 
the driven rollers. The coarse material travels down from screen 
to screen in a zigzag path, passing between a pair of rollers in 
each alternation of direction of travel ; for example, with four 
rollers, as shown, the material passes between them three times, 
while the material, when fine enough, passes through one or other 
screen, and is delivered in a finished condition on to the conveyor. 
(Accepted January 12, 1898.) 


RAILWAYS AND TRAMWAYS. 


2741. W. N. Colam, Edinburgh. Coos for Cable 
Tramways. (3 Figs.) February 2, 1897.—This invention 
relates to certain improvements in the method of mounting and 
controlling the grippers on cable-propelled cars, and it consists in 
attaching the shanks of the gripper to the operating mechanism 
and frame respectively that they can readily be detached, and in 
so arranging the controlling mechanism that either or both 
grippers can be operated from either end of the car; the object 
being to provide a ready means of disconnecting the grippers 
from the car, so that in case of injury to one of them it can be 
dropped on the road, and the car can proceed by means of the 
other one, and to provide for manipulating either of the grippers 
from either end of the car. Ina standard H fixed to each plat- 
form of the car, is mounted in bearings a vertical shaft J. These 
shafts are connected with one another he | a longitudinally 
arranged shaft L mounted in bearings carried by the underframe 
of the car, the shafts J and L being connected together by mitre 





gearing. In the top bearing of each standard is also mounted a 
short, vertically arranged shaft K which is connected with the 
sliding rod F by means of a connecting link arranged to act as a 
universal joint. In the top bearing of each standard is also 
mounted a third vertically arranged shaft M, the upper end of 
which is connected with the operating handwheel N by means of 
bevel gearing, the arrangement being such that the pinion of the 
said gearing on the shaft M is mounted in bearings, and the shaft 
M is free to slide through the eye of the pinion. The shaft M is 
capable of being raised and lowered from the exterior of the 
standard by means of a slide O carrying an arm engaging with 
the lower end of the shaft. On the shaft M is fixed a spur pinion 
adapted to engage with spur pinions fixed respectively on the 
upper ends of the shafts J and K, the arrangement being such 
that the shaft M can be geared to either of the shafts J and K 
independently of one another, or to both at the same time, thereby 
allowing both grippers to be operated either independently or 
together from either end of the car. (Accepted January 12, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1844. J. Schorerl, Uittwa, Austria. Smoke Con- 
suming Furnaces, (3 Figs.) January 23, 1897.—Complete 
combustion of smoke and combustion gases is stated to be effected 








27,904. W. T. Unge, Stockh 
» 4d. olm. Apparatus for 
Decemtn ating Self-Pro Projectiles. [1 Figs] 


1896.—When a flying-torpedo or other self-propelling 
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which is placed upon the uppermost bearing C. 


in a furnace constructed according to this invention firstly by the 
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(FEE. 25, 1808, 








arrangement of a free or central arch b between a depending 
baffle or arch ¢ and the grate d (Fig. 1), then by providing 
passages @ through which air having a large proportion of oxygen 
is continuously and automatically supplied from the outside to 
the combustion gases inside the furnace. The gases developed 
by combustion on the grate d rise against the arched roof /, their 
volume being diminished or compressed by the free arch b. 
When passing downwards through the shaft formed by the arches 
band c the smoke is mixed with the fresh air containing oxygen, 
arriving through passages a opening into the furnace (Fig. 2). 
This air being at the same time heated, passes together with the 
gases under the rear arch or baffle c. The air and smoke mix- 








ture are brought in contact with the flame at the fire-bridge or 
plate ¢ at the back of the grate d whereby a complete combustion 
of all the combustible substances is effected, so that finally only 
non-combustible and colourless gases escape into the flue or 
chimney. The air passages @ are arranged on both sides of the 
furnace, and meet at the back over the latter and form one 
passage, which by means of several small openings communicates 
directly with the intcrior of the furnaces so that at these places 
a rarefaction of air is caused by the heat, in consequence of which 
the cold outer air is drawn in in the direction of the arrow, 
and mixes with the smoke and other gases inside the furnace. 
(Accepted January 12, 1898.) 


2458. H. A. Pertwee, Burry Port, Carmarthen. 
Stop Valves. [1 Fiy.j January 29, 1897.—This invention 
consists in the combination with a stop valve of a steam separator 
or device for drying steam by separating therefrom particles of 
water held in suspension, and of a trap for periodically discharg- 
ing the water from the separator. In carrying out this invention 
the valve casing is constructed with the usual partition d, having 
in it the seat for the valve proper ¢, the chamber below the parti- 
tion d@ being made much larger than heretofore in order to receive 
the separator and to afford space for the accumulation of the 
water which is to be discharged from time to time. The steam is 
arranged to enter the said chamber before passing the valve proper 
e, andin order to dry the steam means are provided for imparting a 
gyratory or rotary motion to the same in order that centrifugal 
action shall be set up which will cause the particles of water to 
fly towards the sides of the vessel from which they drain down to 
the bottom. In practice it has been found advantageous to em- 
ploy a separator of the kind in which a hollow cylinder g, fitting 
into the opening beneath the valve e extends some distance down 
into the chamber and has on its outer side helical blades 2, which 





cause the steam to pass ina circular path from the inlet opening b 
of the valve to the lower end of the tube of the separator. Some- 
times a helical blade ¢ is also arranged within the cylinder g in 
such a manner as to counteract the rotary motion of the steam as 
it flows towards the valve proper ¢. cis the steam outlet. It is 
also advantageous to arrange a steam trap in conjunction with 
this combined stop valve and separator, consisting of a discharge 
nozzle j projecting up into the casing and having fitted on to ita 
cap which normally covers the openings in the nozzle. This cap 
has fixed to it a float m which, when a certain quantity of water 
has collected in the bottom, rises to lift the cap and thereby more 
or less uncovers the discharge openings in the nozzle to allow the 
escape of the water under the steam pressure, When the water 
reaches a certain level the cup again drops on to the nozzle to 
close the discharge openings. A curved guide plate n is bolted in 
the joint at the lower part of the casing. Slots are cut out of this 
plate level with the inside of the casing to allow the water which 
runs down the same to enter the trap. The plate is made conical at 
the centre to guide the steam in ascending the hollow cylinder g. 
(Accepted January 12, 1898.) 


VEHICLES. 


29,747. E. S. Higgins, H. A. Bessemer, and W. B. 
Nicholson, London. Engines or Motors for the Pro- 
pulsion of Vehicles. {5 Figs.) December 24, 1896.—The 
motor cylinders F are supplied with carburetted air under pres- 
sure through holes in the axle A and through valves d mounted 
in a conical plug A‘ fitting over the said axle. A carburettor is 
in communication with the passage A! in the axle A, and air is 
drawn through the carburettor and forced into the cylinders F 











by means of a pump or blower, consisting, for instance, of an 
eccentrically mounted cylindrical shell K secured to one of the 
side plates D of the wheel so as to turn therewith. The shell K 
moves around a drum K! rigidly fixed to the axle A and provided 
with inlet and outlet ports or apertures communicating respec- 
tively with the passage Al, and with a pressure chamber A° in the 
said axle, from which the cylinders F are supplied with gas 
through the valves d. Between the ports in the drum K! is 
mounted a sliding piston K?, the outer edge of which is maintained 
in contact with the internal surface of the shell K by means of a 
spring hk. As the shell K revolves in the direction of the arrow 
(Fig. 3), carburetted air is drawn from the passage A! and forced 
into the chamber A, The exhaust port J of each cylinder F 
communicates through a passage with a common chamber J?2, 
which is attached to the outer end of the axle A, and from which 
the exhaust gases are discharged into the atmosphere. Assum- 
ing one of the pistons F1 to be in the position shown in Fig. 1, 
with a charge of carburetted air compressed beneath the same, 

















the said charge is ignited by means of an electric spark, and 
the explosion drives the piston forward, thereby imparting rotary 
motion to the corresponding crank discs ¢ and turning the 
wheel about its axis. When the piston F! has moved past the 
exhaust port J, the products of combustion can ¢scape into the 
atmosphere. When the pressure in the cylinder F becomes less 
than the pressure in the chamber A, the valve d opens and a 
fresh charge enters the cylinder, sweeping out the products of 
combustion of the previous charge; this action continues until 
the exhaust port J is again covered by the piston F1, when the 
fresh charge is compressed by the piston in its inward or return 
stroke, the value d closing under the action of its spring when 
the pressure rises in the cylinder. The above described opera- 
tions are then repeated. An impulse is imparted to each piston 
in every outward stroke thereof. The explosions are preferably 
arranged so as to take place in the several cylinders successively 
(Accepted December 29, 1897.) 


MISCELLANEOUS. 


29,539. C.E. Pointon, J. E. Pointon, and G. Lewis, 
Wellington, Salop. Machinery for Moulding Dough 
and like Materi [3 Figs.) December 23, 1896.—The shaft 
B, with the wheels A, Al mounted thereon, is caused to revolve 
together in the same direction by hand or mechanical power in 
any suitable manner. The dough to be moulded is admitted to 
the annular moulding chambers H, H!, and discharged therefrom 
by way of the double-mouthed aperture attachment J, the admis- 
sion apertures being at the lower side J!, and the discharge 
apertures at the upper side J°. The proper and efficient working 
of the dough depends upon the correct proportions and arrange- 
ment of the frictional or working surfaces formed by the rims of 
the revolving wheels A, A! and the interior of the fixed casing 
D, which together form the annular moulding chambers. The two 
chambers H and H! have no connection or communication with 
each other, each being independent of the other, although the two 
rotating working surfaces formed by the wheels move together. 
The correct form of the moulding chambers is as shown in Fig. 3. 
The surface A? of the wheel is struck from a radius which is 

















working surface of the inner projecting rib D1 of the fixed casing 
D is struck from a radius equal to the aforesaid radius. The 
bottom of the chamber is of a form corresponding to the arc of a 
circle whose centre is at M, or the point where a line joining the 
inner extremities of the rim cuts the centre line. The inner 
corner or angle P is well rounded, as shown, to prevent lodgment 
of particles of the dough that occurs without such rounding. The 
working surface of the wheel is extended beyond the centre line 
O N for a distance Q, which varies with the nature of the dough 
and the amount of working required. Without such extension 
the dough would have a simple rotary motion imparted to it 
whilst being carried around the annular moulding chamber, but 
by the provision of the extension an additional turn or twist is 
imparted to the dough, and the latter is thus subjected to an 
dditional kneading action. (Acceptet December 29, 1897.) 
29,540. C.E. Pointon, J. E. Pointon, and G. Lewis, 
llington, Salop. achinery for Breadmaking 
an e [10 Figs.] December 23, 1896.—A is the 
main shaft of the machine from which, by means of gearing wheels, 


rather greater than the depth of the chamber. The stationary | 
| 





proper position. In operation the gas or other 
valve by the pipe 2, passes downward when the va : 
into the passage 15, thence around the stem by means of the pas- 
sages 16 into the opening 17, and from there into t ree 
sage 3, Owing to the peculiarly contracted shape of the paseage 
15, the admission of gas or other fluid can be controlled with ex 
treme nicety. When it is desired to open the valve, the engl 
forced in against the action of the spring, thus raising the pin 
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the shaft E is caused to revolve when the main shaft is set in 
motion, and upon the said shaft E the cams F are mounted for 
operating the side links H, by which a reciprocating motion is im- 
parted to the division boxes O, and also to the plungers 0! which 
work therein. The cams G are also mounted on the shaft E for 
producing, by means of levers G2, a rising and falling motion of 
the knife G6 for dividing the separated portions of dough from the 
mass which is placed within the hopper K. The reciprocating 
forcer or ram L, which is made of a hollowform and open at the 
outer end, is operated by means of the cam L! on the main shaft 
A, such cam acting on a roller mounted upon the lever L', The 
lever L#, which is formed in one piece, has it fulcrum at L4 and jg 
connected at its upper end by links to a pin secured to the forcer 
L. The lower end of the lever L* is connected by chains to the 
weight M, in order that the instroke of the forcer L shall be pro- 





















































duced by the descent of the weight M. On such instroke a portion 
of the dough from the hopper K is forced under the knife N and 
is thus separated from the mass, and is then again divided into 
the required pieces by the continued forward movement of the 
forcer which presses it into the boxes O, each of which contain a 
plunger Ol. As the force imposed upon the forcer L by the weight 
M is practically uniform, the pressure imposed upon the dough 
will be also uniform, and thus on each instroke of the forcer the 
portion of dough cut away from the mass in the hopper and accu- 
rately compressed into the required portions, which will have no 
appreciable variation in consistency or weight. In the event of 
the dough in the hopper being of less consistency than its normal 
consistency, the weight M will cause the forcer to accurately com- 
press it until a dough of normal consistency has been forced into 
the division boxes to offer the resistance required to arrest the 
descent of the weight M, and thus to bring the forcer I. to rest. 
(Accepted December 29, 1897.) 


16,371. O. F. Conihe, Charlestown, Mass., U.S.A. 
Valves. [5 Figs.) July 10, 1897.—This invention relates to 
locking valves for gas or other pipes. The body of the valve is 
provided with passages 2 and 3 having angle portions. A passage 
6 extends through the centre of the body portion. A valve stem 
7 is held to rotate within this passage and is provided witha pin 
therethrough. Recesses are made at predetermined parts in the 
body of the valve, and are adapted to receive the pin when the 
stem is turned to a certain definite position. A cap is attached to 
the upper part of the body portion preferably by a screw joint, as 
shown. Within this cap isa spring normally holding the pin in 
contact with the body of the valve. The lower portion of the 
valve is provided with a valve seat 12, and a recess 13 extends 
approximately one quarter-way round the valve seat, Upon this 
valve seat is fitted a washer provided with a passage 15 having a 
contracted end. Passages 16 extend from this passage around the 
valve and meet in an opening 17 which is adapted to communicate 
with the egress pipe 3. A lug is held within the recess 13 and 





regulates the extent of motion of the washer gate. This 


washer gate is further provided with a recess in which is adapted 
to fit a lug upon the stem when said stem is forced in against = 
action of the spring. A cap is attached to the lower portion 0 


the body of the valve and serves to hold the washer gate in its 
fluid enters the 


Ive is opened 


he egress pas- 


By turning the 


of the slots and forcing the lug into the recess. }) andi 
handle of the stem, the washer gate will now be revolved an 


ass below 


much as may be necessary of the passages 15 caused to = 1807) 
the angle portion of the passage 2. (Accepted December 29, Lovt- 
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THE CENTRAL LONDON RAILWAY. 
(Concluded from page 236.) 

In our last issue we published engravings of the 
electric locomotives at present being built for the 
Central London Railway. We now come to the 
main part of the machinery, the central station and 
the sub-stations, a subject which is full of interest, 
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for it is evident that the success of this railway will 
depend, in a very large manner, on the way in 
which the traffic is handled. Urban traffic is 
necessarily comparatively slow ; it cannot be other- 
Wise and yet fulfil the essential condition that 
the stations shall be near together. At the same 
time, a new means of communication must be 





OXFORD STREET TO TOTTENHAM COURT ROAD. . 
. Fig.28 






'relatively rapid, if it is to attract to itself a|terval; and thirdly, they will make an average 
‘large share of traffic. A busy man reckons the | speed of 14 miles an hour. There are to be 13 
‘length of his journey, not only by the. time | stations (both terminals included) in the length of 
he is in the train, but he also adds the time| 10,163 yards between Shepherd’s Bush and the 
he spends in walking to and from the stations, | Bank. This gives average runs of 847 yards, or 
‘Hence it often happens that the slow-moving | something less than half a mile each. This dis- 
omnibus will carry him faster than the train, as | tance has to be covered in about 104 seconds, to 
‘the Metropolitan District Railway Company have | which must be added 20 seconds for the stoppage 
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found to their cost. The Central London Railway |in the station, or about 2 minutes from start to 
Company do not intend to repeat this experience. | start. What demands this makes on the motive 
In the first place, their line is located exactly on| power may be gathered from the very interesting 
the main artery of London, so that it is not neces- | diagrams, Figs. 28 and 29, which we publish on 
isary to go down a side street to find a station. this page. These diagrams will be studied with 
|Secondly, the trains will rua at 23-minute inter- | great attention by all interested in electric traction ; 
‘vals, and eventually probably at two minutes’ in- | that is, by all electric engineers, and many besides. 
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Figs. 28 and 29 give the particulars of accele- 
ration and retardation on the length of line be- 
tween Oxford-circus and Tottenham Court-road, 
one of the shortest runs on the whole system. 
As we have already explained, each station 
stands on a summit,.so that the entering trains 
are retarded and the outgoing trains accele- 
rated by gravity. In this particular case the 
grades are shown at the right hand of Fig. 28. 
They are, starting from Oxford-circus, 160 ft. 
level ; 295 ft. of 1 in 30 down; 925 ft. of 1 in 622 
down ; 595 ft. of 1 in 60 up, and 160 ft. level. 
The speed of the train is given in the left-hand 
curve in feet per second, while in the right-hand 
curve, marked ‘‘space and time,” the ordinates are 
feet, shown at the right-hand, and the abscissze 
are seconds. The drawbar pull in pounds is shown 
on the left in full lines, the track and gear friction, 
also in pounds, in dotted lines, and the air resist- 
ance in dotted lines, each line being marked with 
its name. In calculating the power available for 
acceleration, it is necessary to deduct from the 
drawbar pull, the friction and air resistance, and 
the result is marked on Mr. Parshall’s diagram 


mass x acceleration 
: : P 


Fig. 28 brings out very clearly the characteristics 
of electric traction. At starting the motors give a 
drawbar pull of 9600 Ib., as shown in the diagram. 
This is continued for 18 seconds, during which 
time the train has moved over 160 ft. on the level, 
and has attained a speed of 17 ft. per second. 
The train here enters the down grade of 1 in 30, 
and a still greater acceleration can be obtained with 
an immense reduction in drawbar pull. This is 
then suddenly reduced from about 9600 to less than 
3200 lb., and yet the train gathers speed, as both 
curves show. It takes 10 seconds to cover the in- 
cline and to enter the almost flat length of 925 ft. 
of 1 in 622. The speed at the bottom of the incline 
is about 33 ft. per second, and the drawbar pull is 
reduced to about 2600 lb. A great portion of this, 
however, is absorbed by the friction and air re- 
sistance, leaving only about 880 Ib. available for 
acceleration. The incline is still in favour of the 
train, which gathers speed ; and 58 seconds from 
starting is running at 36 ft. a second, or 244 miles 
an hour. 

The train is now running at its maximum speed, 
and it has 755 ft. in which to come to rest, 34 
seconds being allowed for this operation. The 
electric current is turned off and the drawbar pull 
ceases. 

We have thus traced the eee of a train through 
one section of the line, by aid principally of the 
left-hand side of the diagram, dealing chiefly with 
the drawbar pull. On the right side we can trace 
the acceleration and retardation, distinguishing 
between the part played by the motors, by gravity, 
and by the brakes. Beginning at the left, we have 
the line marked 3 and 1, which represents, for the 
time being, the total acceleration due to the draw- 
bar pull, less the friction and the air resistance. 
This continues constant for the first 18 seconds, the 
acceleration being .895 ft. per second per second. 
Then the down grade is entered, and the drawbar 
pull is greatly reduced. But the force of gravity 
comes into play; its acceleration is shown by 
the height of the dotted line marked 2 above the 
zero line. ‘To this is to be added the acceleration 
due to the motors, the total acceleration being 
1,271 ft. per second per second. This continues 
to the end of the 30th second, when the com- 
paratively flat stretch is reached. The acceleration 
due to gravity then falls to .06 ft. per second per 
second, while the combined effect of gravity and 
drawbar gives an acceleration of .15 ft. per second 
per second. Still the speed rises until near the 
end of the 48th second, when the climb to the 
station is commenced. The retardation, counted 
on the diagram as negative acceleration and mea- 
sured below the zero line, is now .705 ft. per second 
per second, and its effect is seen in the speed 
and time diagram by the curvature turning to the 
right. This retardation is the result of friction and 
air resistance. At the 73rd second the flat station 
is entered, and the train rapidly comes to a stand- 
still in the 160 ft. On the right-hand side of 


Fig. 29 the acceleration and retardation are marked 
on the diagram, and it is seen that the brakes are 
not applied until the train is entering the station, 
when the speed is still 25 ft. a second, or 17 
miles an hour, 


No. 3 represents the power expended in accelera- 
tained in Fig. 28 are plotted as horse-power, up to’ ting the train by the drawbar. 


On the left-hand side of Fig. 29 the data con- 


It reaches its maximum during the 20th second ; 
then falls when the down grade is entered ; rises as 
the speed increases till the 30th second ; then falls 


the end of the 57th second, when the electric power 
is cut off. At the bottom in curve No. 1 we 
have the power expended in overcoming the air 
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as the electric power is suddenly decreased, to rise 
slowly, as the speed increases, until the power 18 
shut off at the 58th second. The last curve gives 
the total horse-power required of the motors, 41 
from this the average horse-power can be deduced, 
The maximum is just over 300, and the average, 


| resistance, rising at the maximum to about 13 
|horse-power. Curve No. 2 represents the power 
| required to overcome the friction of track and gear. 
| This resistance is taken as constant, but the power 
to overcoine it varies as the speed. Consequently 
No. 2 curve is similar to the speed curve in Fig. 28. 
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whilst power is applied, is 157.3. Each train will 
consist of seven carriages, with a total seating capa- 
city of 336 passengers. The weight loaded will be 
105 tons, in addition to 42 tons for the locomotive. 

Having seen how the amount of power required 
was determined, we now turn to the generation of 
the electric current, and the method of its distri- 
bution. The relative merits of the three-phase and 
three-wire distribution were carefully gone into in 
the early stages of the undertaking. The British 
Thomson-Houston Company, of 83, Cannon-street, 
E.C., who are installing the electric plant, advocated 
the three-phase system, and prepared a series of 
curves similar to Figs. 31, 32, and 33, based upon ex- 
perience with both systems, and with the machines 
it would be necessary to employ in both cases. 
Fig. 30 is a diagram of connections for the system 
with insulated neutral rail. The same initial out- 
lay was proposed in each case ; but the three-wire 
system had an advantage in that it was proposed to 
feed the line at 600 volts, instead of 500, as pro- 
posed with the three-phase. The much greater 
drop on the line with three-wire distribution, 
however, necessarily entailed far larger losses in 
the controller rheostats, since the motors must be 
capable of fulfilling the schedule time with the 
minimum voltage available, and must therefore 
waste in the rheostats, in practice, anything above 
this. The further disadvantage arises, that the 
train lighting, if supplied from the third rail, would 
vary greatly according to the part of the line on 
which the train might happen to be. Fig. 33 shows 
how great is the difference in economy of the two 
systems, while Fig. 34, on which the output of each 
sub-station is marked with the sizes of the feeders, 
shows that the average drop on the line is so small 
for three-phase distribution that rheostatic losses 
will be minimised, while satisfactory lighting will 
be maintained. These curves are based on the use 
of three sub-stations, located in the lower portion 
of the lift shafts at the Davies-street, Notting Hill 
Gate, and Post Office stations (Fig. 35). Addi- 
tional plant is to be installed at the Marble Arch 
station, but will at present be only of the nature 
of a spare plant. It will depend on the growth of 
the traffic how long it will remain so. 

As already explained, the generating station is 
situated at the Shepherd’s Bush end of the line, so 
that the current has to be distributed over a long 
distance. In addition to the 10,163 yards between 
the terminal stations, there is a further length of 
1036 yards at Shepherd’s Bush from the centre 
of the platforms to the end of the sidings in the 
dépét ; and at the Bank a length of 200 yards from 
the centre of the platform to the end of the sidings. 
The total length of continuous railway over which 
electrical traction will be provided, is thus 11,399 
yards, or 6.47 miles, exclusive of cross-over roads 
at stations and sidings. The current will be trans- 
mitted at a pressure of 5000 volts, with a loss which 
will only attain 4 per cent. at an output of 6000 
kilowatts (Fig. 31). On the three-wire system the 
loss would be 17 per cent. at this output. There 
are, however, further losses in the three-phase 
system. The current has to pass through step- 
down transformers and rotary converters, before it 
enters the lines as a direct current of 500 volts. In 
both processes there is a loss, but it decreases (as 
a percentage) as the load increases, and hence the 
total losses are a minimum at an output between 
3000 and 4000 kilowatts (Fig. 32). On the contrary, 
the total losses with the three-wire system increase 
with the load. The general arrangements of the 
main generating stations are shown in Figs. 36 to 
38, page 260, the switchboards being placed in a 
gallery (not shown) at the end of the station. 

The boiler-house will contain 16 boilers (Bab- 
cock and Wilcox) in eight batteries of two each 
(Fig. 37). The evaporative power of each boiler is 
to be 12,000 Ib. per hour, the heating surface 3580 
Square feet, and the pressure 150 1b. per square 
inch, The steam and water drums will be 42 in. 
In diameter, 23 ft. 7 in. long, with a cross-drum 
24 in. in diameter and 90 in. long, to which will 
be attached an 8-in. stop-valve. The boilers are to 
be fitted with Vicar’s mechanical stokers. These 
are supplied by a coal storage tank at the top of 
the boiler-house, having a capacity of 1500 tons, 
_ 2 a coal conveyor. This conveyor also serves 
; ae € removal of ashes, and will be driven elec- 
trically. _The steam and exhaust pipes are shown 
in Fig. 37. It will be seen that each pair of boilers 


ne a Separate connection to the main steam pipe, 
and that each engine has its own steam pipe, all 
pipes in the engine-room being beneath 


the steam 


steam from it. 





the floor (Fig. 36). By this arrangement no steam 
pipe in the large station needs to be more than 8 in. 
in diameter, while at the same time any boiler can 
be shut off when required. This method of setting 
out steam piping gives great elasticity in manage- 
ment, with the minimum number of valves. Each 
valve is marked on the engraving by two flanges 
joined by X, and with a little care the various 
possible connections can be traced on the draw- 
ings. 

The exhaust pipe to the air, and also the injec- 
tion and discharge pipes are below the engines, the 
injection pipe being 20 in. in diameter, and the 
discharge pipe 22 in. in diameter. An indepen- 
dent combined jet condenser and air pump located 
in the basement is supplied to each engine, of sufli- 
cient capacity to take the maximum quantity of 
The steam cylinder of this pump is 
14 in. in diameter by 24 in. stroke ; the air pump 
is double-acting, with a cylinder 28 in. in diameter 
by 24 in. stroke, and is capable of forcing the con- 
densed and injection water to the top of the four 
Barnard cooling towers at the end of the station 
(Fig. 38). Each cooling tower is furnished with 
two 35 horse-power fans which will be driven elec- 
trically by motors located inside the power-house. 
We believe that this is, by far, the largest installa- 
tion of evaporative condensers ever attempted in 
this country, and its working will be watched with 
very great interest. The towers are 14 ft. 8} in. 
in diameter outside, and 50 ft. high from foundation 
tosummit. In the interior are a number of woven 
wire mats over which the water trickles in its 
descent, during which time it is subject to a 
vigorous current of air from the fans indicated in 
Fig. 35. We understand that the greater part of 
the heat is carried away by the air current, and 
that there is only a trifling evaporation of the 
water in these towers. 

Power is to be supplied by six Reynolds-Corliss 
cross compound condensing engines, each coupled 
direct to one 850 kilowatt three-phase generator. 
These engines run at 94 revolutions per minute, 
and give each 1300 indicated horse-power, with 
cylinders 24 in. and 46 in. in diameter by 48 in. 
stroke. The engines are capable of being run non- 
condensing, and either the high or the low-pressure 
side can be run independently. Speed variations 
are not to exceed 1? per cent. between minimum 
and maximum load. The main journals are 20 in. 
in diameter and 36 in. long. The flywheel is of 
steel, to weigh 100,000 ib., and is made in eight 
segments held together by wrought-iron arrow- 
heads. The engines are guaranteed for a con- 
sumption of 133 lb. of steam at 1000 indicated 
horse-power when run condensing with 26.5 in. 
vacuum. 

The three-phase generators are shown in Figs. 39 
to 41, page 262. Each has 32 poles, and gives 5000 
volts with a frequency of 25 cycles per second. The 
magnets are carried on the revolving wheel, while 
the armature coils are held in slots in the outer 
stationary ring. The diameter over all is 16 ft. 

The core of the armature is formed of laminated 
plates (Fig. 40), grooved to form poles parallel to 
the axis of the machine. There are 96 coils—that 
is, three for each pole, of course, and these lie in 
192 grooves cut across the armature core. Where 
the coils emerge from the grooves they are cranked 
upwards in various degrees to enable them to pass 
each other, as indicated in dotted lines in Fig. 40. 
These coils are formed of copper wire, and are 
worked at a current density of 1000 amperes per 
square inch. One end of each set of 32 coils is 
connected to a lead, while the three remaining ends 
are connected together. The R.M.S. voltage in 
each set of coils is 3000 volts. 

The field coils are flat strip copper, lin. by ;}; in., 
wound on edge. These are first wound in a ma- 
chine to a circular form, with intervening layers of 
paper, and then they are pressed to approxi- 
mately square form, and slipped over the cores. 
The exciting current enters by collector rings at a 
pressure of 100 volts. 

The efficiency of the generator is to be 95 per cent. 
at full load (Fig. 42) and 91 per cent. at half load, 
and the excitation is to be less than 16 kilowatts. 
The exciters for these machines will be placed under 
the switchboard at the end of the gallery. Four 
such generators will be sufticient for the average 
load on the line, and there will, therefore, be always 
two units to spare. Space is further provided in 
the station for two more units, in view of possible 
extensions of the railway. 

In the switchboards the chief feature is in the 





high tension switches, shown in Fig. 43. It will 
be seen that these switches are double break ; all 
contacts are mounted on ebonite pillars, and are 
placed at opposite sides of an insulating plate, so 
that an arc between the positive and negative ter- 
minals is impossible. The switches are placed high 
up, out of reach, and are operated by a wooden rod 
connected to the slotted bar shown. When this 
handle is pulled the spring is first put in tension, 
and then, when the end of the slot presses against 
the pin, and the switches are pulled out, there is a 
very quick break. There are three of these switches 
on the three-phase mains, and they are operated 
simultaneously. 

One of the rotary converters is shown in Figs. 44 
to 46 ; Figs. 47 and 48 show a sub-station contain- 
ing a converter and transformer ; and Figs, 48 to 51, 
a transformer. The rotaries are of 900 kilowatts 
capacity, and the transformers of 300 kilowatts. 
At Notting Hill and Davies-street one rotary only 
is to be installed in each station, with suitable 
transformers and switchboards. At the Marble 
Arch and Post Office stations two rotaries each are 
to beemployed. The general arrangement of these 
stations is shown in Figs. 47 and 48, 

The rotary converters will be 12-pole, running at 
250 revolutions, and capable of being run up either 
from the three-phase or the direct-current sides. 
The efliciency is guaranteed at 95 per cent. full 
load and 93 per cent. halfload. The total weight of 
each rotary is 68,000 lb. The three-phase current is 
fed from the transformers to the rotary converters 
at 310 volts, and the direct current is drawn from 
the converters at 550 volts. The intake of the con- 
verter is 1800 amperes at 310 volts, which under the 
conditions of three-phase working, equals 965 kilo- 
watts. 

There are three contact rings (Fig. 46) for the 
three-phase current to enter the armature, which is 
of the ordinary 12-pole drum-wound variety. The 
armature winding is connected to the contact rings 
at 18 points, and also to the direct-current collect- 
ing brushes at 12 points (Fig. 45). These con- 
verters are self-starting, and when in action the 
field is excited from the direct-current mains. 
They experience very slight mechanical strains, as 
they transmit no power. 

The transformers step down from 5000 to 330 
volts, and are of the air-blast type, as with in- 
closed sub-stations, such as are here employed, it 
is necessary to make arrangements for getting rid 
of the hot air from the transformers. It is, there- 
fore, proposed to reverse the usual arrangements, 
and to suck instead of forcing air through and to 
expel this hot air through sheet-steel pipes running 
up the centre of the spiral staircase. This arrange- 
ment is shown in Fig. 47. The transformers are 
contained in perforated sheet-iron cases, and there 
are spaces left in the core for the circulation of air. 
The secondary windings are carried down to a 
kind of ‘‘ bus” bar at the bottom (Fig. 49) and are 
connected up there. 

The efticiency of each transformer is to be 98 per 
cent. at full load, and 97 per cent. at half load, the 
regulation will be 1.7 per cent., the core loss 1.2 per 
cent., and the maximum temperature rise 70 deg. 
Fahr. The weight of each complete will be 
8000 Ib. 

The sub-stations are to be connected with the 
power-station by cables laid on brackets in the 
tunnel. The sectional areas and lengths of these, 
together with the losses under average conditions, 
are shown in Fig. 34. 

In future issues we hope to deal at considerable 
length with the construction of the railway itself, 
and at that time shall refer to the electric appli- 
ances used by the contractors, and also to the 
electric hoists to be used at the stations. In con- 
clusion we must add that Sir John Fowler and Sir 
Benjamin Baker are the engineers to the railway, 
and Mr. F. Hudleston is the engineer to the Elec- 
tric Traction Company, Limited. 
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The Marine Steam Engine: A Treatise for Engineering 
Students, Young Engincers, and Officers of the Royal 
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time friend. Mr. Oram has only retained the appro- 
priate arrangement and suitable style of the original 
work, which was published 16 years ago, and, 
perhaps, also, that spirit of progress which was 
characteristic of Sennett’s book as of his work at 
Whitehall. Giant strides have been made since 


then, and these are reflected in this work so fully | 


that, as we have said, it ranks as a new book in 
everything almost but name. There is a great 


addition to the bulk of the volume, although the 
author has studied precision and brevity, the 
illustrations are very numerous—there are few | 
pages without one or more working drawings—and 








|so modern is the treatment that there are given 
| sections of the machinery for the cruisers of the 
| Ariadne type now building, and of the boilers for 
this class, and for the new yacht for the Queen, 
and other craft now in progress. These illustra- 
tions are exceedingly well selected, and they include 


naval and mercantile ships, even to the ejectors 
for ashes. Sufficient justification, therefore, would 
have existed for an increase in the price of the 
book, but no change has been made here ; and it 


‘either by the mercantile or naval engineer. There 


details of every usual mechanical appliance on board | 


can easily be said that no better book is attainable | 





is a wealth of suggestions which could only be won 
in the course of extensive experience, for if may 
almost be said that no engineer of to-day has run 
more trials than the author, and there is no better 
school then the running of trial trips. Many of the 
chapters, therefore, breathe the atmosphere of the 
engine-room and the stokehold, while others have 
the academic dignity of the rostrum. Mr. Oram 1 
not only one of the present lecturers at the — 
Naval College, but was for many years, in the ear'y 
part of his career, one of the permanent ered 
there. Sir John Durston, the Engineer-in-Chiet 
in a pleasant introductory note, pays 4 gracett 
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tribute to his predecessor, and in commending the 
book refers to Mr. Oram’s ‘‘ vast amount of 
special knowledge and experience.” 

It must not be assumed that the work deals exclu- 
sively with naval practice ; it embraces much about 
the machinery of the mercantile marine, and in this 
respect, differs from the original book, which was 
almost purely naval. The best of merchant machi- 
nery practice is here illustrated, and the problems 
connected with it are as adequately discussed as 
those associated with the Navy. But, after all, there 
has been in recent years a very steady process of 
assimilation between the two. The author, in his 
preface, refers to this gradual approach to identity 
as regards large machinery, and evidence is found 
inthe increase in piston speeds in the merchant- 
man, although in the latter it is attained by the 
adoption of long strokes, while in the warship the 
requirements as to protection necessitate a short 
stroke and speed involves a high number of revolu- 
tions. The best features in the design of the two 
classes otherwise have been appropriated by the 
other, and mutual improvement has resulted. 

As regards boilers, however, there is still a con- 
siderable divergence between naval and mercantile 
practice ; the water-tube generator has become 
universal in the Navy, while yet it is exceptional 
in the merchant marine. One cannot but feel that 
as experience of the new type is gained confidence 
will be won, and in view of this it seems a pity that 
the superintending engineers of our large steamship 
lines could not have an opportunity of going for a 
cruise in one of our large war vessels, and spending 
some hours in the stokehold. Some have asked 
permission to go on official trials, but, then, there 
is a lack of accommodation ; but a special cruise 
for this purpose would be of advantage to the nation. 
The importance of the change in the Navy is shown 
by the fact that over one million horse-power of such 
boilers are either built or building for the British 
Navy alone ; and it is specially gratifying to find 
this subject dealt with most completely in the book 
before us. Excellent drawings and clearly-ex- 
pressed descriptions are given of all the leading 
types of water-tube boiler ; and if Mr. Oram has 
not always enlightened the reader as to his well- 
matured judgment and preferences, there is material 
for each reader arriving at a conclusion himself, 
and the implied compliment in the student’s capa- 
pility will not be displeasing to all. Special pro- 
minence, of course, is given to the Belleville boiler, 
and there will be found such a complete description 
of the construction and the peculiarities of the 
working of that boiler and its special fittings as has 
not been given before; this description is the more 
valuable as it is from the pen of one who has not 
only had unequalled opportunities of investigating 
these matters, but, who, if we mistake not, has 
greatly helped in the process of perfecting the de- 
sign now adopted. 

Turning from the general to a consideration of 
details, we commend the brevity of the historical 
chapter (I.); it is enough to have mention of the 
types which mark, as by milestones, the road we 
have come, and the view ahead is characteristically 
cautious. A great impetus, the author says, will 
probably be given to the use of higher steam pres- 
sures by the more extended use of the water-tube 
types of boiler, since there is then but little increase 
of boiler weights involved by higher pressure, the 
only increase of importance being in the engine. 
Considerable progress, too, is predicted in the re- 
duction of the great waste of heat due to incom- 
plete combustion, and already a suggestion of this 
advance is afforded by the trials of the Diadem, just 
reported in ENGINEERING. The second chapter 
contains the salient facts about the relation of work- 
ing efticiency as applied to the marine engine, and 
an examination of the proportion of the useful work 
done to the total energy expended. Mr. Oram 
gives it as 7 per cent, the boiler dropping 
30 per cent. of the heat of the coal, the steam 
in the engine only utilising about 20 per cent. of 
the energy in the steam used, the engine friction 
involving a loss of about 15 per cent., and the pro- 
peller utilising about 60 per cent. of the energy 
contributed. Chapter II. is also in some respects 
a series of definition clauses. Indeed, from this 
point of view, the book is one of great value to 
the young engineer or the general reader desirous 
of taking an intelligent interest in marine propul- 
sion. In Chapter III, is given an analysis of the 
action of the heat on water, and the formation of 
steam from which the motive power of the engines 
is drawn, 





In the chapter dealing with the combustion and 
economy of coal, there are reported several interest- 
ing tests as to the quantity of air required for the 
combustion of the gases, &c., and the influence of 
the size of flame chamber on economy in the old 
boilers. Some of these experiments, if we mistake 
not, were dealt with by Sir John Durston in one 
of his contributions to the Proceedings of the In- 
stitution of Naval Architects; but the ultimate 
issue was not given. In these experiments the 
tubes were shortened by 1 ft., which was added to 
the width of the combustion chamber; but it 
was found that the efficiency remained exactly as 
before the change, the greater volume for com- 
bustion and the increased combustion - chamber 
surface making up for the loss of a much greater 
area of tube surface. A limit would, however, 
soon be reached beyond which this reduction 
of tube surface could not be made without loss 
of efticiency. In water-tube boilers the addi- 
tion of a space corresponding to a combustion 
chamber has greatly improved the economy. Mr. 
Oram takes the actual results in a large number of 
tank boilers, and on these bases the conclusion that 
the efticiency of good examples of the later cylin- 
drical boilers is about 68 per cent.; there being 
wasted in the funnel gases 24 per cent., by un- 
burnt carbon in the ashes, 2 per cent., and the 
balance, 6 per cent., is accounted for by radia- 
tion, &c. Forced and other mechanical draughts 
have a chapter (V.) devoted to them, every system 
having careful notice; as to the ‘ induced 
draught” system with fans in the uptake, as in the 
Magnificent and Illustrious, we do not find any 
advocacy of this system. The necessity of having 
the fan in the uptake exposed to high tempera- 
tures, causes it to require more care and attention 
than the advantages probably justify. Moreover, 
its life must be short. 

It is only a suggestion of the modern character 
of the book that a special chapter has been devoted 
to petroleum fuel. Mr. Oram regards astatki as 
the most suitable, and believes there is a future 
for it, especially in destroyers working from a fixed 
base of operations. It is being tried in the Surly, 
one of the 27-knot destroyers, and no doubt we shall 
have some results presently ; but success seems 
likely. The disadvantage is the limited supply, but 
this might be partly overcome by storage tanks at 
the base. The combination of oil and coal is espe- 
cially commended, the former being an auxiliary, 
and when the fires get dirty with clinker, and a spurt 
becomes necessary, the petroleum can be turned 
on with every advantage, postponing the necessity 
for cleaning fires. Various nozzles, &c., for in- 
jecting it are illustrated. 

The chapter on the cylindrical boiler has many 
suggestions, founded on tests and practical experi- 
ence ; but it is difticult to summarise where all is 
so valuable. Mr. Oram retains Mr. Sennett’s limit 
of economical ratio of length to diameter of tubes of 
35 to 1, and the area through the tubes is given as 
about one-seventh of the grate area. In loco- 
motive practice the ratio of length to diameter is 
often more than 70 to1. The cap ferrule which 
gives so much satisfaction is also dealt with, as is also 
the most modern type of low locomotive boiler in 
the service, with through-and-through tubes, 
which has proved more efticient than the round 
boiler. It is pointed out, too, that the restricted 
area of water surface and volume of steam chest in 
cylindrical boilers not only reduces the general 
efficiency, but renders them more liable to priming. 
The steam chest should be at least one-quarter the 
diameter of the boiler. 

There is a long chapter on the water-tube boiler, 
to which we have already referred, and here again 
one cannot but regret that Mr. Oram, probably the 
engineer most able to express an opinion on the 
differences in design and fitting, has not offered 
any distinct opinions, contenting himself with 
placing on record some of the advantages and dis- 
advantages in several cases. As to the lucidity and 
adequacy of the treatment, alike as regards letter- 
press and illustrations, there can be no _ two 
opinions. The working of the Belleville boiler, 
as well as its design and construction, is dealt with. 
The action, when starting and stopping, differs ma- 
terially from the ordinary types, and those asso- 
ciated with such boilers ought to study Mr. Oram’s 
chapter most carefully. As we have mentioned 


already, the economiser type of boiler is also illus- 
trated, and results are given of some tests made 
with such boilers, showing an evaporation of 11 Ib. 
from and at 212 deg. Fahr., when burning 37 lb. of 





coal per square foot of grate, the temperature of 
feed increasing in the economiser from 68 deg. to 
330 deg. Messrs. Belleville, we believe, are now 
trying the system of heating the air before injecting 
it into the furnace or combustion chamber, and in 
the Navy it is proposed to heat the feed with the 
steam from the auxiliary engines before passing it 
into the economiser; so that the latter will become 
in some measure a steam generator, and still further 
increase the efficiency. 

In the chapter dealing with boiler mountings, 
an interesting question is raised in reference to 
the influence of a list of the ship upon the boiler— 
a point too often neglected by engineers, with pos- 
sibly dangerous consequences. In some instances 
within ordinary experience the gauge-glasses are so 
fitted that with a list of 7 deg. the heating tubes 
are above the water level, and, what is worse, at 
93 deg. list the combustion chamber is in another 
example above the water, even when the glass is 
full. Again, it is shown that the inclination of 
the Belleville boiler tubes is only 23 deg., which 
certainly seems very little, but when placed in 
line with the keel, as in most cases in the British 
Navy, no difficulties result, while in other in- 
stances it is only necessary to keep the automatic 
feed always open a minimum amount to insure 
a sufficiency of water. In Chapter X. a pithy 
summary is given of the present knowledge on 
the subject of the corrosion and _ preservation 
of boilers. Since the report of the Admiralty 
Committee of 1877 much has been discovered 
by experiments. These are described, as are also 
the advantages of the separate feed and_hot- 
well tanks for liberating air, and of the zinc slab 
protectors below the water line and in the steam 
space, to prevent any galvanic action upon the 
materials of the boiler. The instructions for engi- 
neers in the event of corrosion showing itself, 
and for preserving boilers when not in use, are most 
valuable. The suggestions have the great advan- 
tage, too, of having been well tried before being 
put forward here. 

This part, occupying one-third of the book, thus 
exhaustively disposes of the generation of steam, 
and the consideration of its use begins with a 
theoretical consideration of the indicator diagram 
with special reference to the increase of efficiency 
due to the practice of condensation ; next comes a 
discussion on the expansion of steam with a very 
serviceable table on the resulting advantages ; an 
analyses of results with some old American ships on 
the benefits arising from jacketing; and the losses 
due to liquefaction of steam in the cylinders is ex- 
plained in detail. Dealing, in Chapter XIIT., with 
the method of increasing the expansive efticiency 
of steam, the author seems to have a distinct view 
in favour of the future of superheating, and we see 
no reason why it should not be resorted to in the 
marine engine. Steam at 250 1b. pressure, which 
means a temperature of about 380 deg. Fahr., is 
working with perfect satisfaction in the Navy, and 
an attempt in this direction a few years ago would 
have been condemned as highly dangerous. It is 
the same with superheating, which, carried out 
within practical limits, would give an increase in 
efficiency of quite 10 per cent. The feed filters 
have proved thoreughly efficient. The main difli- 
culty, of course, is as to the lubrication of the 
cylinders ; very heavy oil with a considerable body 
is necessary ; but valveoline has been found satis- 
factory for high pressures. 

Stage expansion is dealt with in the next chapter 
(XIV.); and here itis interesting to note that prac- 
tically only one quadruple-expansion engine is in 
use in the Navy—in a torpedo-boat—although for 
the merchant marine the higher pressures realised 
with the water-tube boiler point to an extension of 
the system. There is an excellent chapter on valves; 
and the next, on starting and reversing arrange- 
ments, is equally good. Here in juxtaposition are 
illustrations of the all-round gear of the Navy, 
with the direct gear of the merchant service. The 
claim for the former, of course, is that if it over- 
runs its position no danger is involved. It is true 
that with direct gears there is a stop, but it is within 
the limits of possibility that the gear may go over 
with such force as to carry away the stop. Another 
advantage of the all-round gear is that it acts well 
in warming the engine ; the starting engine can be 
slowly moved round, and if a very slight amount. of 
steam be admitted, it passes through the engine 
and warms it up without any fear of damage from 
expansion or contraction. Almost every type of gear 
in practical use is illustrated, 
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The arrangement of the cylinders—a subject in- 
volving wide differences of opinion—is considered 
in a separate chapter, the four-cylinder type being 
preferred, with the cranks in couples as close to 
each other as possible ; but it opens up too wide 
a problem to discuss the question here. The Schlick 
system of balancing has also attention devoted to it, 
and here also it may be said that the engines for 
the new Royal yacht are being constructed on this 
system. In the chapter on the details of cylinders 
and fittings one finds further evidence of the approxi- 
mation of Navy to merchant practice. Formerly 
engines were made extremely light, with short bear- 
ings, high speed being considered an exceptional con- 
dition ; now the Navy engines are so designed as to 
enable them to maintain a large proportion of their 
power for long cruises, and thus bearings and other 
such dimensions resemble more the merchant de- 
sign. In the Navy engine the reserve of power is 
still retained for putting on a spurt, but this is 
more certain of realisation than in the past, because 
of increased surfaces. In connection with the 
Belleville reducing valve, which comes in for con- 
sideration in this chapter, its chief function seems 
to be a regulator of the steam pressure to prevent 
variations from being felt in the main engine ; but 
it is doubtful if the reducing valve is so perfect in 
its action as to perform this function satisfactorily. 
We understand it requires adjustment so frequently 
that it can scarcely be called automatic. It is, there- 
fore, subject for future consideration whether this 
fitting, which adds to the complications, should not 
be removed from all vessels, especially as any reduc- 
tion in pressure desirable for drying the steam can 
be done by ordinary throttling ; that is all the re- 
ducing valve now does. 

Condensers have a long chapter, and a note- 
worthy point is a sketch (Fig. 229) showing the 
attachment of the tube-plate to the condenser 
barrel and cover, and the formation of the bolt, so 
that in case of any fracture it can be removed with- 
out disturbing the joint of the condenser cover. 
It certainly seems essential that a bolt should be 
fitted that will enable this to be done. The ques- 
tion of etticiency is considered ; the amount of heat 
which acts on the condenser is explained in its rela- 
tion to the useful work done, and from that the 
quantity of condensed water required is obtained. 
There are some general calculations, too, as to the 
quantity of water required to be blown out, and the 
heat wasted in doing so, and these calculations will 
be serviceable now in connection with evaporators. 

In the chapter on the general working details 
interest will be concentrated on the relative dimen- 
sions of such details in the engines of the de- 
stroyers, as compared with ordinary marine engines, 
and on various plans fer reducing the section of 
connecting-rods and main bearing bolts, to prevent 
the stretch of the bolt being concentrated on 
any one part. Propulsion is also dealt with 
exhaustively : the various elements in the total 
resistance of the ship are explained, the effect of 
wind and waves discussed, with an analysis of the 
theoretical action of the simple propeller on water, 
built up from the pressure of a jet of water on a 
fixed plane. It is in cases such as these that the 
author excels in the lucidity of his narrative ; the 
most abstruse problems are made simple enough 
for the lay reader. Discussing twin and triple 
screws, the writer does not seem to have much 
faith in the advantages claimed for the latter. 
The consumption of fuel per horse-power hour may 
be less for the central engine working alone at 
high speed that for twin engines at low speed ; but 
this is a negative gain if, owing to the drag of the 
two side propellers, the horse-power requires to be 
much greater than would otherwise be the case. An 
advantage, however, is that when high powers are 
reached the three engines enable them individually 
to be smaller, and the moving parts to be less 
ponderous, 

Following a chapter on the coefficients and 
curves of performance, where the graphic method 
of plotting results of many kinds is commended, is 
one on paddle-wheels, &c., and then comes one on 
the screw-propeller. Space prevents us following 
Mr. Oram through his remarks, but it may be 
pointed out that the merchantman still prefers 
the cast-iron boss, while in naval practice the boss 
4 always of gun-metal. In the destroyers the 
ades have a fall-back from the ship, enabling the 

Pp to clear the ship. This is said by many to 


reduce the vibration and promote efficiency, but 


the evj s “Ir 4 
the evidence is not sufficient to prove whether this 
18S realised, ; 





There is a very complete exposition of the indi- 
cator diagram, with suggestions for combinations 
where special information is required, the Power- 
ful being taken as an example. ‘Two chapters deal 
with pumps and auxiliary machinery, these matters 
receiving very comprehensive treatment, and special 
notice being taken of the future of electric gear. 
This is sure to be extended in future ships, in view 
especially of high boiler pressures making it expen- 
sive to work simple engines with 250 lb. steam. 
Consideration is paid to hydraulic gear, not only for 
cranes, &c., but for gun mechanism, and although 
compressed air is in use in some navies, there is no 
doubt that in the event of pipes being fractured by 
gun fire that the effects of fractures or leaks will be 
less dangerous with water than with air. The large 
loads to be moved, it is pointed out, are against 
the use of electric power. A long description is 
given of Weir’s pumps, which, we fear, are not sufti- 
eiently understood by the average engineer. We have 
known cases of sea-going engineers who imagined 
from the shape of the valve that it was of the piston 
type, and, proceeding on that assumption, mistakes 
were made; it is a flat slide, which should be 
kept up to its face. Very useful remarks are made 
as to the examinations necessary, and repairs in the 
event of a breakdown ; and the extent to which 
Weir’s pump is in use should make this part 
of the work valuable. Belleville pumps are 
also explained, and a comparison made _ possible 
with those of the Weir design, which, working at 
600 Ib. and 650 lb. pressure, have given such good 
results. Grease filters, very necessary features of 
the modern engine, receive their due share of 
attention ; and as regards the one-time discarded 
governor, it is interesting to note that they are now 
more perfect, and are again coming into use, being 
specified for in connection with the Royal yacht. 
The more important designs of these governors are 
described, and next the different systems of refri- 
gerating appliances ; from all of which it will be 
clear to the reader that mercantile as well as naval 
requirements are dealt with in this work. 

Three chapters worthy of special commendation 
for their utility are those dealing in great detail 
with the getting of engines under way, their 
management when steaming, the treatment of en- 
gine and boiler-room defects, and of the engine and 
boilers when done with, and with the examinations 
and adjustments necessary. The author has not 
failed to express his opinion on various points that 
open up controversial points. The older members 
of the profession will, no doubt, feel tempted to 
join issue on certain matters, and no doubt the 
writer will welcome any criticisms that may be made 
on this portion of his book ; but we have already 
occupied more than the alloted space, so that with 
reluctance we confine ourselves to mentioning but 
one case. For instance, some sea-going engineers 
prefer, in the case of a three-furnace boiler, to light 
one only at starting. Mr. Oram advocates that all 
three should be lighted simultaneously. Among the 
other points discussed are the best adjustment of link 
gear, to link up as much as possible unless the cut- 
off required would be too early for smooth and 
regular working ; in which case the link motion 
should be set for the earliest practical cut-off, and 
the steam pressure adjusted accordingly. All de- 
fects are diagnosed and remedies suggested. There 
is also a very useful chapter on the properties of ma- 
terials used by engineers, and one on the theoretical 
indicator diagram, and here the student who revels 
in mathematics will have his appetite satisfied. 
The effect of clearance is eliminated, so that the 
student who is willing to exercise his knowledge 
has opportunities in applying the same investiga- 
tion to the engine when clearance is taken into 
account. 

In the appendix there is a short article on the 
stress of crankshafts, curves of twisting moments, 
with their theoretical investigation, while attention 
is also directed to the effect of the inertia of recipro- 
cating parts ; this becomes of more importance in 
view of the problems of balancing now being solved. 
The book concludes with the latest Board of 
Trade, Lloyd’s, and other rules, and an excep- 
tionally complete index. 

We have no hesitation in saying in conclusion 
that Mr. Oram’s book is in many respects unex- 
celled ; it tells the story of modern marine machi- 
nery in a comprehensive, conclusive yet concise 
way, while the language is lucid and the illustra- 
tions as representative as they are abundant; so 
that all interested in marine engineering will find 





the volume an indispensable companion. 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. IX. 


Sreet Works—(continued). 
Tue Sremens-Martin Piant. 

Tue Siemens - Martin furnace travelling cranes 
have a span of 13.7 metres (44 ft. 11} in.), and 
serve the whole width of the building. Besides 
being used for charging, they prove very useful in 
the repairs of the furnaces when these have to be 
taken to pieces, as, for instance, in lifting out the 
hearth. The following are the dimensions of the 
35-ton furnaces, which are illustrated by Figs. 76 
and 77, page 266: 

Length between uprights ... 10.600 m. (34 ft. 9 in.) 
Breadth xs, RO og, (Cees ag) 


6.700 ,, (22,, 0,, ) 
3.100 ,,, (10:50:28) 


Inside length between fire- 

ny 9 aba Sa ads 
Inside breadth in the middle 
Surface of hearth per ton of 


steel ... 0.70 sq. m. (74 sq. ft.) 


There are three charging doors, .80 metres 
(314 in.) wide, which can be opened out to 
1.1 metres (43 in.) for the larger pieces of a charge. 
The distance allowed between the furnaces is 20 
metres (65 ft.) from centre to centre. 

The capacity of the two air and gas regenerators 
is 4.6 cubic metres (162.46 cub. ft.) per ton of steel, 
including only that part which contains the brick 
filling; or 6 cubic metres (211.90 cub. ft.), if the total 
capacity of the regenerators be counted. A wrought- 
iron chimney, lined with firebricks, is provided for 
each furnace ; its height is 40 metres (131 ft.), and 
the inside diameter at the top 1 metre (393 in.). 

We may here mention that the chimney belong- 
ing to the 25-ton furnace, which happened to be in 
the way of the overhead line of the travelling 
cranes, was shifted, just as it stood, for a distance 
of 10 metres (33 ft.) outside the shop, and that ad- 
vantage was taken of this opportunity to increase 
its height by 4 metres (13 ft.). 

The distribution of gas and air is effected by 
means of wrought-iron mains with hydraulic joints. 
Small ingots are cast from a ladle carried on a 
double-sided bogie truck ; this runs on tracks laid 
the whole length of the casting pit. Each furnace 
is provided with its own ladle and casting appli- 
ances. A 10-ton portable steam crane which runs 
on a track parallel to the pit, hauls the ladle truck, 
and shifts it longitudinally or transversely, with 
the help of a special controlling mechanism. The 
following are the dimensions of the new casting 





pit (ree Fig. 76). 
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Tig 76. 


Tetght of Gumney 1 000 ----..- 





18.400 m. (60 ft. 3 in.) 
4.200 m. (13 ,, 9,, ) 
. 2m. and 2.500 m. 

(6 ft. 7 in. and 8 ft. 3 in.) 
Diameter of ladle 2.200 m. (7 ft. 3 in.) 
Height se 2m. (6 ft. 7 in.) 

The travelling steam crane, above referred to, 
serves also to lift and load the ingots into trucks, 
and to raise the ladle which is heated before cast- 
ing, by being turned upside down over a coke fire, 
through which a blast of air is directed. 

Gas for the furnace is produced by a range of 
generators placed outside the steel works, and ata 
distance of about 100 metres (330 ft.) from the fur- 
naces (see Fig. 64, page 199 ante). The coal used 
is a mixture of three qualities, supplied by neigh- 
bouring mines, and containing less than 15 per 
cent. of ash. The grates are arranged in groups 
of four, united by collecting flues placed above 
them, and in which the greater part of the soot col- 
lects. Their sizes are : 


Length of pit... 
Width ,, 
Depth _,, 


1.700 m. (5 ft. 7 in.) 
we 1 m. (3 ft. 3 in.) 
... 1.70 sq. m. (18.3 sq. ft.) 
A series of underground passages leads the gas to 
the steel furnaces. In flowing through these, the 
gas loses a part of its heat, and reaches the furnaces 
under a relatively high pressure. The condensed 
tar which collects in the generator chimneys, and 
the flues, is removed only about once in 20 months. 
The average composition of the gas, in volume, 
is as follows : 


Length of grate 
Width me 
Surface __,, 


Carbonic acid 3.60 
Oxygen ‘ 0.60 
Carbon oxyde 26.60 
Free hydrogen es 8.80 
Carburet of hydrogen 2.60 
Nitrogen : ee 57.80 

100.00 


The average composition of the smoke, taken at 
the foot of the chimneys, is as follows : 





Carbonic acid 16.90 

Oxygen ; 1.40 

Carbon oxyde 0.10 

Free hydrogen ve 

Carburet of hydrogen 

Nitrogen te 81.60 
100.00 


The new casting pit is provided with two parallel 
tracks, one on each side. One of these tracks is 
extended along the front of the 35-ton furnaces. A 
special feature of these tracks is that they run over 
the pit itself. The inside rail is movable, and 
consists of a series of steel castings 4.5 metres 
(14 ft. 9 in.) in length, the ends resting on masonry 
pillars, which divide the pit into five cells on each 
side, into which the ingot moulds are placed. Be- 
fore setting the mould in position, or raising the 
ingot, the rail casting has to be lifted : this is done 
by the 10-ton travelling crane. The pit contains 


15 casting compartments, ten in the cells and five 





THE SIEMENS-MARTIN STEEL PLANT. 
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on the centre line. Several ingot moulds of average 
size can be placed in one cell. The following are 
some dimensions relating to the casting pit : 
Width of the pit at the cells 12.600 m. (41 ft. 4 in.) 
», between pillarscarry- 
ing movable rail ... 4m. (13 ft. 2 in.) 
Depth of pit... 7 and 10 m. (23 ft. 
and 33 ft.) 
37.650 m. (124 ft.) 


8.300 m. (27 ft. 3 in.) 


Total length ... - ss 
Distance between parallel 
tracks a ms : 

From the foregoing it will be seen that the opera- 
tion of casting in the pit is an easy one. - 

The collecting ladle, having been previously 
heated over a coke fire as already described, or over 
a gas generator provided with air blast, is hauled 
on the main track in front of the furnace, in order 
to receive the charge. The runner is made in two 
parts; that nearest the furnace is free to move 
vertically, and is lifted by means of an hydraulic 
hoist when the steel has run out; the slag then 
falls into a tank placed under the runner joint ; 
the other part of the runner is free to move laterally, 
and is turned round after the steel has been dis- 
charged (see Fig. 76). This arrangement prevents 
any slag from falling into the ladle. 

The travelling steam crane, acting as a locomotive, 
hauls the filled ladle to the casting pit, to a position 
exactly above the ingot mould. The casting takes 
place direct, without the use of runners. If several 
moulds are to be filled, the ladle is brought over 
each in succession. All these manceuvres, which 
are very simple and rapid, are carried out noise- 
lessly and with great precision under the super- 
vision of a foreman. 

The heavy ingots which require the charge of 
several furnaces are cast in the middle part of the 
pit. For ingots of the size representing the charge 
from two furnaces, a 65-ton collecting ladle is used, 








into which the steel from the two furnaces is tapped 

by means of special runners. The dimensions of 

the ladle are : 
Diameter of ladle 
Height i : 3 

Figs. 79 and 80, page 267, 
struction of this ladle. 

For still heavier ingots that require the steel 
from more than two furnaces, the quantity is made 
up by two other ladles filled from the other fur- 
naces ; these supplementary ladles are hauled on to 
the track opposite that on which the 65-ton ladle 
stands. In such a case, filling the ingot mould 
placed in the centre of the pit, is effected by means 
of inclined runners that carry the metal to the 
top of the ingot mould. Ingots weighing from 
8 to 130 tons are cast in this pit. Ina short time, 
|as soon as the fourth furnace, of 45 tons capacity, 
has replaced the existing furnace of 25 tons, the 
maximum weight of ingots that can be cast at 
Creus6t will be 145 tons. Fig. 81, page 274, gives 
a good idea of the Siemens-Martin 35-ton furnaces 
and accessory plant. 


2.700 m. (8 ft. 10 in.) 
ee (: ee re 


illustrate the con- 








THE NORTH GERMAN LLOYD TSS. 
“KAISER WILHELM DER GROSSE.” 
We begin the publication this week of a series 

of illustrations of the twin-screw steamer Kaiser 

Wilhelm der Grosse, which will serve to prove the 

'progress and energetic enterprise of the owning 

company, the Norddeutscher Lloyd, as well as 

‘the high efficiency and skill attained by the con- 

'structors, the Vulcan Company, of Stettin ; for 

‘the ship is not only the largest but the fastest 

of the Atlantic Liners of to-day, and a fit re- 

presentation of all the qualities which make for 

comfort and seaworthiness. This evidence 15, 

perhaps, unnecessary for those conversant with 











Marcu 4, 1898.] 


ENGINEERING. 








—— 


MESSRS. SCHNEIDER AND CO.’S WORKS ‘AT CREUSOT. 


2 22-2 - 2-23 == -- 


aa o-- e 


—- 





maritime history; but a short narrative of the 
progress of both companies since their inception 
will be specially interesting in connection with 
these new creations; and there is a certain fit- 
ness in taking first the North German Lloyd, 
which ranks as one of the foremost shipping com- 
panies in the world, with ramifications extend- 
ing to every sea. Although imperial now in every 
sense of the word, the company was originally 
formed for the advancement of the old Hanse pro- 
vince of Bremen, by the late Mr. H. H. Meier, 
who in his long career of 80 years, did so much for 
the progress of that State. The company was 
formed exactly 50 years ago, for the first Nord- 
deutscher Lloyd ship steamed across the Atlantic 
1a 1848; but for some 10 years prior to the 
amalgamation, the four local concerns included 
had conducted a Transatlantic trade, two paddle 
s‘eamers being engaged in the service between the 
United States and Bremen. 

The new company commenced with new steamers 
built in this country, and while, as is the case with 
nearly all new concerns, great difficulties and dis- 
*ppointments were experienced, the directors were 
Courageous and careful. A happy choice was made 


in Southampton as the English port of call, and 
the turn of the tide came in February, 1859, the 
Company being thus early entrusted with part of 

















65-TON COLLECTING LADLE. 
(For Description, see Page 265.) 
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the American mails to England. Although it was 
not until 1865 that a dividend exceeding 24 per 
cent. was paid, the return for three years subse- 
quent to that year was from 15 to 20 per cent., 
with a slight check owing to ruinous competition 
in 1868, when 10 percent. was paid. It is not, 
however, our intention to review the progress of 
the company financially ; the extension of the 
fleet and the improvement in receipts mark best 
the success, and we thus give on page 269 a diagram 
which shows at a glance not only the growth of the 
tonnage, but the mileage travelled, the coal con- 
sumed as boiler fuel, the number of passengers 
carried, and the value of the provisions consumed 
—the latter a suggestion of the foundation of 
success; for, after all, the characteristics of men do 
not desert them afloat any more than on land, and 
the table of a North German steamer has ever had 
great attractions. 

Without entering too minutely into the de- 
tails of the forward movement suggested by 
the diagram, it may be said that within six 
years of the commencement of the Bremen and 
New York service, or in 1866, it became neces- 
sary to have weekly sailings, and by this time 
the company owned 14 steamers, nearly all 
built in this country, Caird, of Greenock, 
being the principal contributor. Two years later, 
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in 1868, independent sailings were started to 
Baltimore, in 1869 to New Orleans, in 1870 to 
the West Indies. Thus far the voyages were only 
across the North Atlantic, and it will be seen from 
the diagram that the curves of tonnage, passengers, 
and miles travelled synchronise, there being on an 
average one passenger per ton, while the ships on 
an average travelled a distance equal to from 7 
to 9 miles per ton. In 1871 a service to Brazil 
and the River Plate was commenced, and four 
years later they were divided, so that alternately 
the ships went directly and only to Monte Video 
and Buenos Ayres, the others going to Bahia, Rio 
de Janeiro, and Santos. 

Meanwhile the North Atlantic service was being 
energetically developed, and when the British com- 
panies—Cunard, White Star, and Guion—com- 
menced the speed contest in the early eighties, in 
which the Britannic, Servia, Aurania, Alaska, and 
later ships took part, the Bremen management, of 
which Mr. J. G. Lohmann had meanwhile become 
chief, determined to maintain their position by 
establishing what was termed an express line. Up 
to this date 13 to 14 knots was regarded as a 
satisfactory speed, but there were ordered in quick 
succession from the Fairfield yard a series of 
North German Lloyd steamers beginning with the 
Elbe in 1881 of 16 knots, and ending with the 
Lahn in 1889 of 19 knots, including nine steamers 
in all, most of them still favourites on the service. 
These are indicated in our Table (see next page) of 
typical liners as the Fulda, Trave, and Lahn. The 
advance in this short period of eight years is sug- 
gested by the increase in power from 5600 in the Elbe 
to 12,500 indicated horse-power in the Lahn, if not 
also by the increase of coal consumption from 118 to 
170 tons per day. The company were ever ready to 
sanction innovations prompted by efficiency or eco- 
nomy, and a typical instance was the fitting of the 
Aller, Trave, aid Saale with triple-expansion engines; 
they were the first Atlantic liners so equipped. 

There had been, as is shown in the Table, a 
steady increase in the size of the ships, although 
thus far with the old compound engine and 
60 lb. pressure, the speed had only been 13 
knots. But from 1881 there was a quick change. 
In the 16 years between 1871 and 1887, during 
which the company had become established as a 
first-class Atlantic line, the average speed had in- 
creased from 13 to 16} knots. This is reflected on 
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| Number 
Year. Name. Length.|Breadth Depth. of Pas- 
sengers. 
ft. in.) ft. in ft. in. 
1857 Bremen .. 320 0| 39 0 2 a 
1863 America.. 318 0 40 0 83 4 812 
1868 | Main ” 332 0) 40 0 33 3 774 
1873 Braundschweig 851 0; 39 0! 31 0 667 
1883 Fulda .. ie 430 0; 45 9 | 36 4 1269 
1886 Trave ; 438 0| 4710, 36 3 974 
1886 Stettin* .. 260 0 35 6 24 6 103 
1887 Lahn oe .. 448 0 49 0 36 6 938 
1889 Kaiser WilhelmIL.¢+ .. 449 0| 651 0, 37 4 1150 
1889 Karlsruhe} .. 4145 0! 48 0, 8 0 2035 
1890 Spree... is 463 0); 5110 37 (0 803 
Prinz Regent Luitpold§, 455 4 51 0 33 (0 1254 
1896 Kénigen Luise Ja 0; 60 0 38 0 2400 
1897 Kaiser Wilhelm der 0| 66 0 43 0 1500 
Grosse 
1898 Kaiser Friedrich 580 0| 64 0 41 0 1400 


* The Stettin was the first North German Lloyd steamer b:ilt by the Vulcan Company. 
t Karlsruhe, built at Fairfield, was the first of anew type of steamer of large carrying capacity. 


SOME TYPICAL NORTH GERMAN LLOYD STEAMERS, 1857-1898. 





- + Keiser Wilhelm II. was the first of the express steamers built by the Vulcan Company. 
§ Prinz Regent Luitpold was the first North German Lloyd steamer built by Messrs. Schichau. 














| | | 
Dinslar | Boiler Coal Con- | 
Crew. At ge Type of Engines. | Diameter of Cylinders. | Stroke. I H.-P. | Heating Pressure. sumption in| Speed, 
ment. ’ Surface. 24 Hours. 
ae ali a ae e } . ———, ig aie Tsai — | 
tons | in, in. in. in. in. sq. ft. Ib, tons knots 

es + 'Two cylinder | 100 oo ‘s 42 és i 30 

86 5,000 Compound 56 = 96 ee 48 2,000 7,400 60 454 12} 

91 4,917 so 60 100 5 54 3,000 9,860 60 61 14 
102 5,800 a a _ 51) 86 ae 48 2,200 8,538 60 55 13 
184 8,451 Three-cylinder compound | 62 86 86 60 | 6,300 17,524 90 118 16 
193 8,964 (Triple compound ..| 44 70 108 72 8,000 24,197 164 154 17} 

42 | 3,390 oe Be re | 2 2 SB 49 1,600 4,500 142 30 12} 
204 | 14,439 | ,, five cylinder|| ke | 33} 68 85 72 9,000 | 23,470 150 170 18} 
199 | 10,00) ae: o6 “ ..| 41$ 67 106, 63 | 6,500 | 19,680 156.4 120 15} 
115 10,070 aah 8 ie es os sy 52 83 54 3,200 12,852 150 58 13 
248 10,475 ,, five cylinder || | 373 744% 98,75 70% | 12,500 6,963 156.5 242 18 
152 11,550 Two sets triple ..| 28% 46, 703 ‘ 47} 5,300 16,511 170.7 94 13.5 
185 18,000 »» quadruple ..| 259% 38%, 52$ 758 55§ | 7,010 | 21,850 213.3 125 14.5 
450 20,000 » triple four cylin-| 52 89} 944 96) 683 | 27,000 84,282 178 500 22.5 

| ders each | 
400 17,000 Two sets quadruple, five } 22.5 
cylinders each | 


ae 


|| Lahnand Spree had two high-pressure and two low-pressure cylinders of the diameters given, 


the diagram, for it will be seen that the distance 
travelled per ton has gone up from 8 to over 14$ 
knots, notwithstanding the fact that the size of 
the individual steamers had gone up from 5000 to 
9000-tons displacement, the Lahn being 14,439 tons. 
The number of passengers increased with a bound 
upon the advent of the Fairfield favourites already 
referred to, and the advance in policy is further 
reflected by the fact that the crew increased in 
quicker ratio than the number of passengers. That 
will be seen from our Table of details of typical 
steamers. 

Thus far, the company sent its millions of 
golden thalers to the Clyde in exchange for new 
ships. From 1881 to 1887 Fairfield supplied nine 
steamers of the Elbe, Fulda, and Lahn type ; after 
the Lahn there was a change. In 1885 the company 
had secured a Government contract for the estab- 
lishment of two new lines to the East, to India, 
China, Japan, and to Australia, with branch lines 
to the Mediterranean and the Pacific. These were 
originally monthly services, but now, owing to the 
expansion of German trade, it is intended to make 
them fortnightly, with an increased subsidy. Six 
new steamers were required; and it was but a 
natural patriotism which suggested that they should 
be built in Germany. This ambition was gratified, 
and not only were these main line ships, but also 
the subsidiary branch line vessels, constructed at 
home; so that the Eastern service was started in 
1886 as a result entirely of German effort. The 
speeds of these vessels averaged between 14 and 
16 knots, and, as a consequence of their success, 
the most of the Norddeutscher Lloyd ships have 
since been built in Germany. Since 1880 there have 
been built for the line 44 steamers, whose gross 
tonnage aggregates 252,082 tons, while the collec- 
tive power of the propelling machinery is 245,630 
indicated horse-power. Of these, 23 vessels of 
143,518 tons and 128,930 indicated horse - power 
have been built in Germany, the Vulcan Com- 
pany, of Stettin, alone providing 14 vessels of 
83,500 tons and 90,000 indicated horse-power. Of 
the last-named company and its works we shall 
write later. 

As a result of the ordering of these new ships 
and of the inauguration of regular services to the 
Far East, there is shown on the diagram a big 
increase on the total tonnage, which is now 298,311 
tons, as compared with 230,567 tons five years ago. 
In 15 years the fleet has trebled in tonnage. This, 
of course, is partly due to the inauguration of 
a policy of separating the cargo from the express 
passenger service ; so that many of the ships, like 
the Karlsruhe, whose dimensions are shown in 
the Table, and whose speed is only 13} knots, 
account for the fact that the mileage steamed has 
not increased in the same proportion as the ton- 
nage, as the slower intermediate steamers largely 
balance the increase in the fast mail liners. 

Much might be written of the Australian liners 
—twin-screw ships of the Barbarossa class ; but as 
the Kaiser Wilhelm der Grosse is in some respects 
a further evolution of the principles embodied in 
them, a casual reference to them may suftice. 
There were four of them—the Friedrich der Grosse, 
the Kénigin Luise, the Barbarossa, and the 
Bremen, each of 10,600 tons register. The pas- 


sengers are accommodated in a superstructure ex- 
tending 256 ft. in length amidships, and practically 





The Work of the North German Lloyd Flect. 








Tonnage Miles Passen- Provisions Fuel 
Year. 0 Sti aes d rers Con- Consump- 
Fleet steamec. Carried. | sumed. tion. 
tons | miles tons 
1858 15,255 | 28,520 1,833 
1863 21,118 149,730 9,714 
1868 44,096 885,020 41,926 
1873 75,949 | 1,063,568 71,041 151,35C 229,512 
1878 93,077 | 1,087,226 36,209 | 132,500 208,191 
1880 89,484 | 1,318,272 95,714 | 111,920 229,969 
1885 117,839 = 1,691,342 124,614 113,700 315,697 
1890 201,313 | 2,630,476 201,559 258,250 675,773 
1892 230,567 | 2,840,824 203,408 315,100 760,066 
1895 233,156 | 2,627,263 | 148,525 | 252,600 719,666 
1896 229,956 | 3,253,331 160,146 275,150 796,963 
1807 298,311 ee 150,000 


All figures for 1897 are not yet available. 


containing three decks, in which the cabins are 
arranged ; 190 first cabin, 112 second cabin, and a 
large number of steerage passengers may be carried. 
There are two spacious promenade decks, one above 
the other. Each promenade deck extends the full 
length of the superstructure, with passageways 
across from one side to the other. The engines are 
of the quadruple-expansion system : by reason of 
the adoption of Howden’s system of draught in the 
Bremen the power is 8000, and the speed 15} 
knots; in the others the engines are of 7000 indi- 
cated horse-power, giving 145 knots. There is large 
cargo capacity, which makes the vessels good divi- 
dend earners. 

But to return to our general narrative and expla- 
nation of the diagram, it will be noticed that there 
has been a decrease in recent years in the number 
of passengers carried; and consequently in the 
number carried per ton or per mile steamed. This 
is explained by the great falling off in the Trans- 
atlantic service. Since 1891 the total number of 
passengers landed at New York has decreased from 
595,313 to 282,936 in 1897, or by 54 per cent., 
while the total number of passengers carried by 
the North German Lloyd to all parts has only de- 
creased by 25 per cent. The average per ship on 
the Atlantic continues satisfactory when compared 
with other companies, and the result of the ad- 
vent of the Kaiser Wilhelm der Grosse and the pro- 
spects for the Kaiser Friedrich are very satis- 
factory. We must, however, pass now to the 
new ship, deferring our historical and descriptive 
sketch of the Vulcan Works, where the ship was 
built. 

The management of the line, it may be stated, is 
in the hands of a board of directors, of which Mr. 
George Plate is chairman, Dr. Wiegand is chief, 
and Director Bremermann a prominent member. 
The board of managing directors consists of Mr. 
C. Leist, who takes direct charge of the technical 
department ; Mr. W. Kaufmann, of the freight 
department ; and Mr. C. von Helmolt, of the pas- 
senger department. The chief inspectors are Mr. 
Spetzler, who has charge of the engine depart- 
ment and the management of the company’s repair 
and working shops and of the dry docks ; and Mr. 
Hamelmann, who is in charge of the shipping de- 
partment at Bremerhaven, while the chief engineer 
is Mr. Walter ; and the success of the company 
proclaims the efticiency of the work of these ofticers 
in their respective spheres. 

The chief dimensions and capacities of the 
Kaiser Wilhelm der Grosse are as follow : 


Length over all ..- 648 ft. 6 in. (197.70 m.) 


Length between perpendi- 

culars ... ays 625 ft. (190.50 m.) 
Breadth, moulded 66 ,, (20.10 m.) 
Depth 43 ,, (13.10 m.) 


Draught loaded in f resh water 
Deadweight capacity on 28-ft. 


28 ,, (8.534 m.) 


draught bed = SS 5250 tons 
Immersed area on 25-ft. 

draught Bi ; ..-D4,897 sq. ft. (5100sq. m.) 
Area of midship section on 

25-ft. draught 1529.5 ,, (142.10 ,, ) 


Area of midship section on 


28-ft. draught ... 1746 (162.20 ,, ) 


re. > 
Displacement on 24 - ft. 

draught Sn eA 17,300 tons 
Displacement on 25- ft. 

draught ; ae ie 18,200 ,, 
Displacement on 26- ft. 

draught rr . = 19,100 ,, 
Displacement on 27 - ft. 

draught is ee es 49,970 ,, 
Displacement on 28- ft. 

draught 20,880 ,, 


Dealing first with the passenger accommodation, 
it will be seen from the longitudinal section, given 
with some of the deck plans on our two-page plate 
this week, that there are six decks, the sun, 
promenade, upper, main, lower, and orlop decks. 
The sun deck, so-called because it protects the pas- 
sengers from the bright weather which the North 
German Lloyd like to believe always accompanies 
their ships, is given over to the housing of life- 
boats ; and as shown on plan, Fig. 2, there are 
provided here not only sleeping cabins for all the 
navigating officers and pilot, but also lavatories, 
baths, and smoke-room, so that they need never 
mix with any inquisitorial group of passengers, 
unless armed with the necessary patience or wit. 
Of course there is the usual navigating bridge, and 
here it may be said that the upper bridge forward 
is 43 ft. above load water-line and the bridge aft 
33 ft. high. : 

The promenade deck (Fig. 3), one of the most 1m- 
portant on the ship so far as the passengers are 
concerned, has a forecastle head 109 ft. long, with 
turtle back and the usual gear, to which we shall 
refer later. With the exception of a well, 29 ft. 
long, to make way into the hatchways, the deck 
is continuous from stem to stern. The deck- 
houses are of varying breadth, affording sheltered 
nooks for the armchair passenger, while the 
width available for promenading is from 10 ft. to 
16 ft. Gin. Right forward is the reading-room, 
next a companion-way to the saloon below, and 
then on either side of the forward boiler uptakes 
suites of rooms which excel in the facility they 
offer for splendid isolation. Even the passageway 
may be closed, and in addition to four or — 
compartments there is a special baggage-room, ane 
aservants’ cabin. Continuing aft there is the draw- 
ing-room, a square compartment richly embellished. 
Although the plan shows a skylight from “ 
dining saloon, which is two decks further down, ! 
should be explained that in this case there 1s no 
chance of the savoury odours—welcome or otherwise 
—penetrating to the drawing-room, for the well is 
covered with stained glass ; so that while one may 
have a full view of the whole saloon from any — 
as the well has only a rail round it, the objectional e 
opening is obviated. Abaft the uptakes be the 
two after-groups of boilers is the smoking sa rw 
and here the shaft for the kitchen pierces "8 
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through, and is surrounded by a trunk with panels 
of embossed and painted leather. Thus many plea- 
sant nooks and corners are provided which are the 
desiderata of a smoking saloon, because while man 
delights to ensconse himself in a corner satisfied with 
the perspective defined hy the smoke of the fragrant 
weed, woman prefers in her drawing-room to have 
an uninterrupted view for herself and for her ad- 
mirers. Abaft the engine-room are several cabins 
for first-class passengers, while on the poop is a 
deck-house under the bridge, with the second-class 
smoking-room and a companion-way to the cabins 
and drawing-saloon below for the second-class. 
Amidships the upper deck (Fig. 4) is taken up 
entirely with cabins ; while in addition to the 
cabins on the main deck (Fig. 5) there is between 
the boiler compartments the main dining-saloon, 
with a large number of state-rooms, 

Having described the general arrangement of 
the ship, we turn to the decoration of the pas- 
senger accommodation. The dining-room, as we 
have said, is amidships on the main deck (Fig. 5), 
in a position where it is least affected by the 
motion of the ship. The cabins of the saloon 
passengers are on the upper deck above, as well 
as on the promenade and main deck, and the three 
companion - ways which lead below from the pro- 
menade deck, are of commanding width and ap- 
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overlooking the dining-saloon, and in communica- 
tion with the corridors. The well is also painted 
in light colours, relieved with gold, and is adorned 
with flat figures and symbols. The recesses of the 
parapets contain plastic representations of Imperial 
residences, medizeval and modern. The skylight 
above, in rich English glass work, displays the 
German Imperial eagles, the old and the new. 
There is also a children’s dining-room on the same 
deck. It is 7 metres (23 ft.) long, 3.50 metres 
(11.5 ft.) broad, and has a height of 2.89 metres 
(9.5 ft.). 

At the four corners of the dining hall, and in 
direct communication with it, although fitted with 
water-tight doors, are four smaller dining-rooms 
which have been named after the mother of the great 
Emperor — Luise —his consort Augusta, and his 
paladins, Bismarck and Moltke. These private 
dining-rooms are 6 metres (19.7 ft.) long, 6.50 
metres (21.3 ft.) broad, and each seat 28 passengers. 
They are furnished in various styles. In the Bis- 
marck saloon the dark colours of walnut prevail ; 
the Moltke saloon is in Queen Anne’s style ; and 
the saloons of the two Queens shine in Italian 
Renaissance. The panels of the last three saloons, 
in which light colours predominate, are filled with 
pictures taken from the lives of the Queens and 
of the great strategist. Smyrna carpets are spread 
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pearance. The stairways are very conveniently 
arranged, and provided with a balustrade in the 
centre, so that one may descend with ease even 
when the ship is rolling in a very heavy sea. The 
entresols suggest a pleasant comfort. The ceilings 
and walls are artistic, their colours bright, and they 
are adorned with a number of excellent paintings. 
There are large windows at the sides, while the 
skylights, with their richly ornamented domes of 
glass, afford a most pleasing and cheerful effect. 
The stairways and balustrades are made in teak 
and in walnut, and the ornaments and decorations 
are in excellent taste. The floors and steps are 
laid with rubber mats over which carpet runners 
are placed. 

The main companion-way leads direct into the 
large dining-room which occupies the whole width 
of the ship, being 18 metres (59 ft.) long, 19.5 
metres (64 ft.) broad, and 2.89 metres (9.5 ft.) 
high, with seats for 299 passengers. The character 
of the whole hall is early Italian Renaissance ; 
the light gilding of certain parts and the lively 
es of the pictures are well in harmony with 

iat character. The comfortable divans in the 
niches, Smyrna carpets everywhere, coloured table- 
a and curtains, are in pleasant contrast with 
the tint of the walls. The electric incandescence 

Mps are judiciously distributed and nicely shaded. 

© central light-shaft, which is carried through 
rarupber deck up to the promenade deck, is sur- 
ounded by pillars and arches which have been 
grouped so as to form boxes on the upper deck 


on the floor ; the furniture, curtains, &c., of course 
harmonise with the general character of the decora- 
tions. 

A novelty which has found much favour, particu- 
larly with the ladies, is the promenade on the 
upper deck between the companion-way and the 
light well. During rough weather a gathering is 
held in this space, from which a fine view can 
be had of the dining-room. In anticipation of this 
popularity, the room has been furnished and deco- 
rated with particular care, and ample fauteuils 
and seats have been provided for repose and con- 
versation. The drawing-room or saloon on the 
promenade deck (Fig. 3) is a fine lofty hall of im- 
posing dimensions. It is 12.7 metres (41.7ft.) long, 
11.3 metres (37 ft.) broad, and has a height of 3.05 
metres (10 ft.). This hall forms the centre for 
general entertainments and music, and its outfit is 
well adapted for this purpose. The walls, hung 
with rich brocade, subdivided in panels, are lined 
with a portrait-frieze of the favourite poets and 
composers of all nations. The centre of the trans- 
verse wall bears the life-size picture of the Emperor 
Wilhelm I., in his Imperial vestments, and with 
the insignia, sword, crown, sceptre, after Pro- 
fessor Koner: the splendid frame is adorned with 
trophies and allegorical figures. Only a few of the 
fauteuils and divans, and the Steinway grand piano, 
are screwed down, so that most of the chairs and 
settees can be grouped as the passengers desire. 





The light well mentioned before is marked only by 
slender columns, and over it, as we have already 





mentioned, there is a stained-glass cover. Day- 
light is admitted through the large windows on 
the sides and the large glass dome. The arrange- 
ments for ventilation are excellent. 

Wide passages lead from both sides of this 
saloon to the smoking-room and the reading-room, 
which are thus always within convenient reach. 
The smoking-room is furnished in early German Re- 
naissance style, and adorned with the characteristic 
fine wood-carving and corresponding wood panels. 
The white ceiling shows in ridge frames the coats-of- 
arms of German towns ; views of German towns and 
typical figures arealso to beadmired. As light had 
to be supplied through this room to the lower 
decks, there was a good opportunity of providing 
niches and recesses, which greatly add to the ap- 
pearance of easy comfort that one looks for in the 
smoking-room. The seats are covered in punched 
leather from the famous workshops of Hulbe ; 
rubber mats of open patterns, as in the other rooms, 
are placed on the floor. Light and air enter through 
two skylights and the two lateral windows, which 
are of exceptional size. The room is 10.3 metres 
(33.8 ft.) long, 12.5 metres (41 ft.) broad, and the 
height is 3.325 metres (10.9 ft.). 

The reading-room, with its three free walls, is 
also a very pretty and commodious room, in which 
one feels disposed to read and study. It is for- 
ward on the promenade deck (Fig. 3). The charac- 
ter is rococo ; there are walnut wainscoting, gobe- 
lins, and rich, lightly-gilt ornaments. The walnut 
bookcases are well stocked with the select master- 
pieces of authors of all nations. The chairs of 
various kinds, and sofas, are covered with silk or 
with velour de Venise, and distributed all over the 
room. Six double writing-desks have been pro- 
vided. This room is 7 metres (23 ft.) long, 
8.6 metres (28.2 ft.) broad, and 2.74 metres (9.0 ft.) 
high. 

On the way from the great saloon to the reading- 
room are the four special state-rooms, consist- 
ing each of a charming sitting-room, a spacious 
bedroom, with a large English bed, and a luxurious 
bath-room ; these apartments will satisfy the most 
exacting demands. There are, further, a number 
of superior state-rooms, also in the very best posi- 
tion, in which the bed can easily be folded up so as 
to form a lounge, and to give to the cabin the 
appearance of a sitting-room. Like the smoking- 
room and drawing-room, these cabins pierce the 
boat deck, and have thus an unusually high ceiling. 

Throughout one finds many little details of 
interest. For instance, there is a little folding 
table in each cabin which is of great service. Again, 
many of the cabins are arranged for one passenger, 
and to effect this desideratum, and at the same time 
to economise the deck space, an ingenious ar- 
rangement has been made whereby the bed is 
formed in one cabin as an upper berth, while in 
the adjoining cabin it is a lower berth, both being 
recessed. Again, the lavatories and baths for 
ladies are placed all on one side of the ship, and 
marked by a green light, while the corresponding 
accommodation for gentlemen is all on the star- 
board side with a red light, so that a glance along 
a passage at once denotes the locus of these con- 
veniences. It may not be uninteresting to give 
here a note as to how the accommodation for the 
554 first-class passengers is arranged for : 





| O | Two- | Three- | Four- | Total 




















ne- | 
Deck. | Passenger Passenger Passenger Passenger | Passenger 
Room. | Rooms. _ Rooms. | Rooms. | Rooms. 
Min ..| 2 | a | — 18 136 
Upper fy en Bs Rec ae 4 69 400 
Promenade | 8 8 4 8 68 
| 62 74 | 8 | 95 | 602 





While, therefore, 602 passengers might be carried, 
it should be stated that the company has always 
made a point of berthing only two passengers in 
the larger rooms, although in the case of families 
three or even four berths could be arranged with- 
out any crowding. Another feature, too, is that 
the dining accommodation is sufficient for all the 
passengers at one time, so that according to the 
German name—fahrgdste—they are guests afloat yet 
made as much at home as possible. 
(To be continued.) 


New ZeaLanp Harzours AND LiIGHTHOUSES.—The ex- 

nditure of the New Zealand Government in 1896-7 on 
Eg hthouse improvements and extensions was 6067/. 

arbour improvements involved an outlay of 8667/. in 
the same period. 
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KYNOCH’S AMMUNITION WORKs. 

On Thursday last, February 24, a visit was paid 
to the works of Messrs. G. Kynoch and Co., 
Limited, by the members of the Gunmakers’ Asso- 
ciation. The works of this firm have grown at an 
almost phenomenal rate during the last few years, 
and they now find occupation for a very large 
number of workpeople. The majority of these are 
employed at their principal establishment at Witton, 
near Birmingham, but the company has other esta- 
blishments. There are two other factories in Bir- 
mingham, at each of which the making and rolling 
of metal is carried on. The largest of these latter 
are the Lodge Road Rolling Mills, in itself a con- 
siderable establishment, where 90 tons of rolled 
metal are turned out per week. There are also 
belonging to the company gunpowder mills at 
Worsborough Dale, near Barnsley, formerly the 
property of Messrs. Shortridge and Wright. Since 
they came into the possession of Messrs. Kynoch 
they have been worked continuously day and night 
in producing powder suitable for both sporting and 
military purposes. Another factory belonging to 
the company consists of the cordite and nitro- 
glycerine works at Arklow in Ireland. This is one 
of the most modern, and said to be most complete, 
explosive factories. It covers an area of 200 acres, 
which is a large space even for an explosive factory, 
where the buildings are necessarily low and spread 
apart. We understand that the company has had 
a large contract from the War Office for cordite, 
amounting to several hundred tons, and extending 
over a number of years. In connection with the 
cordite factory there are large chemical works 
where the components for cordite are manufactured. 
Ti.ese works are well situated on the harbour, thus 
giving direct sea communication with any coast line, 
as vessels can discharge alongside. The company 
possess their own steamers, by which the manufac- 
tured product can be taken to Woolwich or other 
places having water communication, without railway 
transit. The advantages of this in the case of ex- 
plosives is manifest. The chemical works, it is 
said, contain the largest acetone plant in the 
British Isles. At the Arklow Works are also manu- 
factured dynamite, blasting gelatine, gelatine dyna- 
mite, and gelignite. There are also extensive am- 
munition works at Stanford-le-Hope, in Essex, on 
the Thames estuary. 

It is, however, with the Witton Works we have 





to do at present, and we mention the other esta- 
blishment chiefly to give an idea of the complete 
manner in which the business of ammunition manu- 
facture is carried out by this company. At Witton 
3600 hands are employed, half the number being 
women or girls. The capacity of the works is a 
million sporting cartridges and a million black 
powder military cartridges every week ; and in a/| 
few weeks the output of cordite ammunition will | 
be also one million rounds a week. At present 
it is 750,000 rounds. 

In connection with this visit of the Gunmakers’ 
Association to Kynoch’s, it will be interesting if we 
repeat a few facts in connection with the introduc- 
tion of small-arms ammunition, which have been 
furnished us by the representatives of the com- 
pany. The firm out of which the present com- 
pany has grown began in 1851, a date well within 
the memory of middle-aged persons, to many of 
whom it will doubtless be a surprise to learn 
that only nine years previously the percussion-cap 
system had been adopted for our own Govern- 
ment military rifles. It was fur the manufacture of 
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metallic cartridge of practical utility was the bulleted 
breech cap, made in 1845 ; and this was developed 
into the larger rim fire cartridge. In 1853 the paper 
Enfield rifle cartridge was introduced ; the end of 
which had to be removed before the cartridge was 
inserted into the muzzle of the rifle. This, we are 
told, was the first cartridge made on a large scale 
by Kynoch’s, but it was the solid-drawn breech- 


percussion caps that Mr. Kynoch started his modest | loading cartridge that brought to the firm that 
establishment, which, after a career of eight years, | large volume of business which has still further 
was blown to pieces by an explosion. It was re-| developed as time has gone on. During the 12 
built at once, but it was not until the year 1862) years following the year 1853 the Witton Works 
that new premises were erected at Witton, the first} turned out 300 million cartridges for various 
building being a small wooden shed used for cap-| Governments. It would take too much space, 
priming. interesting as the subject is, to follow the history 
The use of cartridges, lixe breechloading, is pro-| of invention in the cartridge-making industry up 
bably as old as the science of artillery itself ; and, | to the present day. The firm now make cartridges 
indeed, in the account of the Henry Grace 4 Dieu, of practically all types, from the metallic case of 
launched at Deptford in 1515, there are items | the 6-in. quick-firing gun down to the rabbit cart- 
‘**Canvas for Cartowches 1 quarter,” and ‘‘ Paper | ridge with an ounce or so of shot and 3 drams of 
Ryal for Cartouches, 6 quarters ;” as may still be | powder, or the diminutive bulleted breech caps 
read, with all delightful freedom in spelling, in the | for saloon pistols. 
original MS. in the Pepysian Library. These | Mr. Arthur Chamberlain, the chairman of the 
**cartowches’”’ were, however, very different things 





| company, stated last week that the chief difficulties 
to those now made by Messrs. Kynoch, if only in| met with in the manufacture of sporting cartridges 
the fact that the latter contain their own means of | were split tubes, buckled tubes, swelled cases, 
ignition. We learn that from the early part of the | blown-out tubes, and split rims. In order that 
century experiments were made in producing a none of these defects might be passed, a most rigid 
cartridge comprising the latter feature. The first! system of inspection is ante 9 out; in fact, the 





cost for labour of inspection is greater than that 
of production itself. Split tubes are the result of 
defective paper, and in order to get the best the 
company confine their orders to two firms. Every 
sheet is examined and weighed separately, and 
during the past year there have been put in the 
scales more than four million sheets of paper, which 
have been examined most carefully in a good light. 
Buckled tubes are due to bad rolling, and the most 
important fact in rolling is the paste. Great atten- 
tion is paid to the flour used for paste. It has to 
be of the highest quality, and is subjected to chem!- 
cal analysis. Swelled cases are caused by the 
method of preparing the paper, and in order to ex- 
clude moisture, the company use only air drying, 
the method of drying by steam - heated cylinders 
being found inferior. Blown-out tubes are chiefly 
a matter of gauging, and the chance of defect mn 
this direction is much lessened by the method in- 
troduced of building the caulks. Split rims result 
from unsuitable metal being used, and also from 
bad construction, which causes an escape of gas 
behind the caulk. : 
Closeness of gauging is also an — 
matter, the limit of error being yoo9 ™- V rsa 
modern nitro-powders it is a necessity that or 
explosion of the cap should be under perfect a 
with regard to energy temperature and duration a 
explosion, and that there should be uniformity! 
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the dimensions of the flame from similar caps. 
Different nitro-powders require different ignition, 
and a cap which would be in every way satisfactory 
for one particular nitro-powder would be useless, or 
even dangerous, if used with another kind. For 
this reason the firm had classed all sporting powders 
into three groups, and had succeeded in producing 
for each group a cap suitable for it. 

The defects most commonly met with in cart- 
ridges may be due to no fewer than 18 chief causes. 
The gas-tight cartridge, for instance, consists of 
about eight parts, and these are made by about 50 
processes. They are checked by 42 gauging opera- 
tions. The gauging and inspection processes are 
the most costly part of the business, and Mr, Cham- 
berlain stated that if they could be safely abolished 
it would enable the company to pay an extra 5 per 
cent. dividend. A large number of cartridges are 
also used for trial or proof purposes ; during the 
week preceding the visit of the Gunmakers’ Asso- 
ciation, 3000 cartridges had been expended in this 


way. 

The Witton works are of such extent that only a 
rapid inspection could be made of them on_ the 
occasion of the visit of the members of the Gun- 
makers’ Association. The party, which numbered 
about 200 persons, was broken up into groups, each 
of which was put under the charge of a member of 
the staff. The company first proceeded to the de- 
partment where sporting cartridges are made. The 
paper tubes which, when cut up into suitable 
lengths, form the cylindrical part of the cartridge, 
are made up of sheets of paper pasted together, and 
then rolled on toa spindle. This may be done by 
hand ; but a special machine has lately been 
brought out by the company, and is now used 
in the works for automatically carrying out the 
operation, The device consists of a revolving drum, 
to which a sheet of paper is attached. A coat of 
paste is applied to the paper as it revolves on the 
drum, after which the paper is transferred to a re- 
volving spindle, round which it is wrapped, thus 
forming the cartridge-case. A coloured paper is 
wrapped round this, after which the exterior 
is glazed by a plug-shaped burnisher. The base 
of the cartridge is known as the caulk. It consists 
of a dise of brown paper with a hole for the cap in 
the centre. This caulk is formed by concentric 
rings of brown paper, and is made by winding the 
sheets of paper on a small spindle which is about 
the same diameter as the cap chamber. Layer 
upon layer is wrapped on until a tube of very thick 
walls is formed. This is then cut up to form the 
required discs which are pressed into the shape 
needed. The iron linings for the cartridge-cases 
are stamped out of sheets. Strips about 2 in. by 
} in. are formed, and these are rolled into tubular 
shape, one end being slightly turned over. The 
cap chambers are drawn out and the various parts 
are assembled and built up and placed in a machine 
which closes the whole together, thus forming the 
cartridge-case. 

The method of manufacturing metallic cases for 
quick-firing guns, which forms a considerable 
branch of this firm’s works, is fairly well known to 
most engineers. The Kynoch Company make their 
own brass, melting the copper and spelter together, 
the mixture having to be very carefully proportioned 
in order to draw out the long and comparatively 
narrow tubes that form the cases for 6 in. and 
4.7-in. quick-firing guns. The brass is cast into 
suitable-shaped ingots which are rolled down into 
thick slabs. These are taken to a press where 
discs are stamped out. The discs are then dished 
and finally, by a series of pressings, the cylindrical 
brass case with its thick bottom is formed in the 
solid from the original disc. For the larger cases 
very heavy hydraulic presses are used. A power 
press is shown in the engraving on the preceding 
vage. Between every pass the work is annealed ; 
in fact, one great point to be observed is that the 
metal should be carefully annealed after work has 
been put upon it. Scale is removed by washing in 
dilute acid. 

Messrs. Kynoch also manufacture steel projectiles 
for quick-firing guns, having for the purpose two 
open-hearth furnaces, as well as machine shops 
where the projectiles are finished. Making per- 
cussion caps is also a considerable branch of manu- 
facture. The filling of cartridges is carried on in a 


number of separate huts placed in a field, the com- 
munication being by plank walks. All persons enter- 
ing have to put on goloshes in order that grit may not 
be taken into the huts, and, of course, matches, &c., 
have to be left at the gates. 


The company produce 








their own glycerine, and this has resulted in the 
establishment of a soap and candle works. An- 
other branch of industry which now engages the 
activity of the company is the making of cycle 
components ; a trade which now seems to attach 
itself naturally to any establishment which has a 
steam engine and boiler on the premises, especially 
if it be in the Midlands. Messrs. Kynoch have a 
large building devoted to this work, and it is well 
supplied with a number of machine tools, all, so far 
as our observation went, from the other side of the 
Atlantic, some of Messrs. Warner and Swasey’s 
beautiful machines being especially noticeable. 

Our illustrations on pages 270 and 271 of our pre- 
sent issue give an excellent idea of the general ap- 
pearance of some of Messrs. Kynoch’s shops. Elec- 
trical driving is very largely used, and gas engines 
are extensively employed, there being some of large 
size. The gas for working these is made on the 
premises. 

The visit of the Gunmakers’ Association to these 
works was in every respect successful, and both 
Mr. Frank Huxham, the secretary of the company, 
and Mr. Max Baker, the secretary of the associa- 
tion, are to be congratulated on the successful 
manner in which their arrangements were carried 
out. 








FELTEN AND GUILLEAUME’S RAIL-BOND. 

WE illustrate below a form of bond for use on 
electric railways, which is being introduced into this 
country by Messrs. W. F. Dennis and Co., of 23, Bil- 
liter-street, London, E.C., and is the manufacture of 
Messrs. Felten and Guilleaume, of Mulheim-on-Rhine. 
The Chicago bond usually employed is a straight rod 
of copper swelled at the ends to form sockets. In using 
it these sockets have to be bent so as to stand at right 
angles to the body of the rod. They are then fitted 
into holes made for the purpose in the rail web, and 
secured by the driving of a steel pin into the socket 
from the opposite side of the rail to that on which the 


Fig. 




























bond was inserted, a holder-up being required to pre- 
vent the latter being driven out by the blows which 
force the securing-pin into place. With the bond illus- 
trated above, the sockets stand at right angles to the 
bar at the outset, and the securing-pin and bond can 
be fixed from one side of the rail only. This act 
becomes of especial advantage in cases where existing 
tram lines have to be adapted for electric traction, as 
the road requires opening on one side of the rail only. 
Our illustrations show in Fig. 1, one end of a bond 
before fixing, and in Fig. 2 a section through bond 
and rail showing how the copper has been expanded 
into its hole by the insertion of the securing-pin. 








CORROSION AND SCALE IN STEAM 
BOILERS. 
To THE EpiTor oF ENGINEERING. 

Srr,—I expected that pv interesting article of the 
18th ult., on ‘‘ The Care of Steam Boilers,” would tend to 
some discussion on this important question. The deterio- 
ration of steam boilers is a subject worthy of the atten- 
tion of one of those research committees which so greatly 
add to the practical usefulness of our leading scientific 
institutions. There is much truth in what your corre- 
spondent “‘H. M. H.” says regarding the effect on boilers 
of water said to be chemically very pure, but that he 
finds the corrosive action to be inversely as the tempera- 
ture 1s curious. 

As I have been connected with boiler insurance, and 
was also for some time a marine superintendent, my 
opportunities of observing the peculiarities of boilers have 
been considerable. Although air and gases combined 
with water act corrosively on iron and steel, I hardly 
see how, after entering the boiler, sufficient air or 
gas can remain in the feed water to have any serious 
effect, since much would be expelled immediately 
and rise into the steam space. f the air in water 
is the cause of corrosion, why, since all water absorbs air, 
should not all boilers be pitted? Yet some boilers are 
badly pitted, while others using the same water are 
practically unaffected. Further, if the bubbles which 
rise from a heated surface, and which you suggest are 





bubbles of air, cling to any roughness on the surface of 
the plates, that roughness is invariably a coat of scale, 
sometimes of considerable thickness. How can the air or 
gas penetrate this scale and attack the plate? Yet it is 
no uncommon thing to find serious corrosion under the 
whole surface of this scale. 

I venture to differ from your opinion on the question 
of electrolytic action, which, I think, has more to do 
with corrosion than air or gases. I have often noticed 
that adjacent plates of the same brand are affected very 
differently, one being ery J pitted and the other hardly 
touched. Ananalysis of those two plates would probably 
have explained the cause. 

If the wasting of boiler-plates is due to electrolytic 
action, it would be accounted for by acidity of the water, 
and a difference in the analysis of the plates. As none 
but distilled water can be absolutely pure, what you de- 
scribe as chemically very pure water may yet have a trace 
of acid, and every gallon sy ogame leaves the remainder 
less chemically pure. To this may be added, only too 
often, the effect of bad lubricants. The destructive action 
of the acid is probably increased by a high temperature, 
such as that of a furnace-plate, and it may be that the 
plate itself becomes a better positive element by intense 
heat, and, therefore, more liable to corrosion. The worst 
pitting is generally found at the firebar level, that is to 
say, where there is the greatest heat. Does not this 
rather confirm the suggestion ? 

My own experience is, that rolled zinc, which is a very 
good positive element, and common soda, which is a cheap 
and efficient acid neutraliser, are fairly effectual in check- 
ing corrosion, but how they can neutralise the action of 
air or gases I cannot see. 

T am, Sir, yours trul, 
MAXWELL 
Gravesend, March 1, 1898. 


InLaMs, M, Inst. E.E, 





THE ‘‘CRISTOBAL COLON.” 
To THE EpiTor OF ENGINEERING. 

Srr,—In the issue of February 18 of your valuable 
journal we read the description of the cruiser Cristobal 
Colon, constructed in the shipyard of the Ansaldo firm, 
and we are much pleased with the satisfactory results 
given by this new offspring of Italian industry. 

We find, however, that the writer of the article is not 
exactly correct in some points which concern our firm, 
and such inexactness is very much to our disadvantage, 
as it tends to make people believe that shipbuilding 
in our works is slower than in Ansaldo’s. We think it, 
therefore, our duty to rectify such incorrectness, and to 
give some explanations which will convey to the readers 
sl your paper a more correct impression respecting our 

rm. 

We will, in the first place, refer to the Argentine 
cruiser General San Martin. 

This ship (ex-Varese, similar to the Garibaldi’s) was 
constructed under a contract with our Ministry, which 
allowed a large latitude as regards time of delivery, in 
order to charge the Budget only with small ts, oy 
stalments, and consequently there was no motive for us 
to hasten her building. 

The sale of that ship to the Argentine Government 
having intervened, she had to be completely transformed, 
by _— up all the old armament, which was the same 
asin the Garibaldi, already prepared, and by substituting 
for it another of a newer ian better type, countermanding 
the order of the nickel armour-plates, of the type of the 
Garibaldi, which were partly ready, and substituting 
for them hardened ones on the Harvey system. 

The contract, with which we are in perfect order, pro- 
vides for the time required to make all these alterations ; 
and the Argentine Government could not have asked a 
shorter limit of time, except by adopting the old arma- 
ment and plating as adopted on the Garibaldi. . 

Besides, had it not n the strike of the English 
engineers, which retarded by many months the delivery 
of the four 8-in. guns, constructed at Elswick, the General 
San Martin (which, according to contract, could not carry 
out the engine trials without the guns being duly mounted 
on board) would have already left for the Plata, because 
for some time she has been completely finished, and has 
on board all her outfit. ; 

On the other hand, it is known that the Garibaldi, con- 
structed by Ansaldo, executed her trials before being com- 
pleted ; and, in fact, while the said trials took place in 
April, as stated in the Table, the Garibaldi could not be 
finished and leave the port of Genoa, before the end of 
December, 1896. ; , 

Taking the foregoing explanation into due consideration, 
it is quite evident that the difference of time employed in 
the construction of the Garibaldi is immaterial as com- 
pared with that of the General San Martin; notwith- 
standing the great improvements made in her construction, 
which have put this latter — in possession of a perfect 
and formidable armament, and of an armouring which is 
worth, at least, one-fifth more than the nickel-plating of 
the Garibaldi. : , 

There was, consequently, no justification for the writer 
of the article to range our firm in a e of inferiority 
by a comparison which cannot reasonably be made. 

What, however, has grieved us the more, is to see that 
the writer of the article in question has omitted to make 
any mention of another hull equal to the General San 
Martin and the Garibaldi, which was, as per contract, 
rapidly constructed by us (in substitution of the first 
Varese sold) within the same — as the Giuseppe 
Garibaldi, say, the new Varese, for —_ Marine. 

In fact, this ship laid on the blocks in June, 1896, was 
launched in July, 1897, which is practically the same time 
taken for the construction of the Giuseppe Garibaldi. ais 

Besides, while the firm Ansaldo were constructing es 
the Garibaldi, and then the Gristobal Colon, they had ni 
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other ship in course of construction, while in our works, 
the following ships were about being completed or con- 
structed, viz. : 





: , | Year of 
Name of Ships. Quality. | Owners. | Com- 
| 








pletion. 
Bascir Cruiser Morocco 1895 
Caprera ” Italian Govern- | 1895 
ment 

Princesse Marie Fast steamer Roumanian | 1896 
Government 

Brindisi Merchant steamer} Societa Inglis 1895 

Adamastor Cruiser Portuguese 1897 
Government 





That is to say, five ships beside the General San Martin 
delivered in the same time. 

We shall be obliged, Sir, if you will kindly publish the 
present letter in the first issue of your journal, in order to 
make exactly known the potentiality of Italian private 
shipyards. 

hanking you for the favour, 
We are, Sir, yours faithfully, 
FRATELLI ORLANDO. 
Livorno, February 25, 1898. 








MULTIPLE-CYLINDER STEAM ENGINE. 
To THE EpiTor OF ENGINEERING. 

Srr,—In the issue of February 4, your New York corre- 
spondent, in the course of his notes on the last meeting 
of the American Society of Mechanical Engineers, quotes 
verbatim an extract from Dr. Thurston’s paper on ‘‘ Mul- 
tiple-Cylinder Steam Engines,” after which follow what 
purports to be the comparative results of three series of 
tests on the Sibley College experimental engine, operated 
first as an ordinary 3: 1 compound, then as an ordinary 
7: 3:1 triple-expansion engine, and finally as an extra- 
ordinary 7:1 compound. The figures given are those 
obtained directly from the results of the three series of 
tests ; but they must be modified, as they were modified 
by Dr. Thurston, to render them fit for comparison ; and 
it is after making suitable allowances for the more favour- 
able conditions allowed to prevail in some of the tests 
than prevailed in others, that the author makes the follow- 
ing deductions: ‘‘In conclusion, these comparisons, after 
making all allowances, show an economy in favour of the 
triple, when compared to the 7 : 1 compound, of over 1 Ib. 
of steam per horse-power per hour, and a larger gain by 
the latter when compared to the compound engine of 
3:1 ratio. The bearing of these results, however, 
on the relative merits of the three types, is a matter 
which experiment on one engine, and under one 
set of conditions, cannot definitely determine. As 
tests have been made of the triple-expansion engines 
under all systems of jacketing, there is no room for 
improvement in this direction. In the 7:1 compound, 
however, a change in the jackets, and even more pro- 
bably a change in the size and distribution of the re- 
ceiver volumes, might reduce, if not nearly bridge over, 
the gap which at present separates it, so far as steam 
consumption is concerned, from the triple-expuansion 
engine.” The receiver volume in the 7:1 tests was, I 
understand, nearly three times the volume of the low- 
pressure cylinder. It will be seen from the quotation 
that the author pronounced an economy in favour of the 
mg as compared with the 7:1 compound of “ over 
11b. of steam per horse-power per hour.” This is 50 per 
cent. less than as mel 3 by your correspondent, but the 
paper is so involved that it is easy for anyone to be 
mistaken on this point. The author also said that it 
was not improbable that certain changes in the 7:1 com- 
pound might improve its economy to such an extent as 
to make it equal the economy of the triple-expansion 
engine. The writer will go farther, and say he knows this 
might be done. 

he purpose of the whole series of tests was to find 
out, if possible, the social standing, as it were, of this 
novus homo, the 7:1 compound. It has been asserted for 
years by your present correspondent that this bs ia of 
engine is a development forward, not backward, and 
therefore entitled to due consideration as such. We now 
have on this side of the Atlantic many compound mill 
engines with a cylinder ratio equal to that of the first and 
third cylinders of a triple-expansion engine. Where well 
built, they are satisfactory engines in all respects, easy to 
operate and take care of, cheaper by one-third in first cost 
than Ye gor er ge ne 2 engines, and using from 11? lb. to 
14 Ib. of steam per indicated horse-power per hour, the 
amount varying with the available boiler pressure. These 
engines have been as a thorn in the flesh to many eminent 
steam engineers, who desire above all things to's prac- 
tice square with theory—their theory, The theory of the 
triple-expansion engine has been beautifully worked out, 
mathematically expressed, and, above all, printed in 
many books; hence it is widely accepted. Moreover, 
that theory is correct in one deduction, namely, that 
theoretically no engine with less than three cylinders can 


use less steam to do a given amount of work than a] si 


triple-expansion engine uses. 

he question which occurred to the designer of the mill 
engines referred to above may be expressed thus: Can a 
compound engine be designed which will use no more steam 
than would be used by a Sipte-erpeecion engine? The 
triple-expansion engine reminded him of the dweller in 
the Emerald Isle, who was made whole by following the 
physician's prescription, in spite of the fact that, in the 
excess of his zeal, he swallowed pill-box and all. Those 
th © use triple-expansion Corliss mill engines gain thereby 
the highest possible economy of steam; but would they 
hot also enjoy an equal economy of steam if they had been 


contented with putting down the high-pressure and low- 
pressure cylinders only ? 

When the design of the first one of those mill engines 
was under consideration, the writer knew of no theory 
which would explain quantitatively what would be the 
result of operating such an engine. All that the science 
of thermodynamics teaches positively is, that the heat 
efficiency of the engine is the same as that of a triple-ex- 

nsion engine working between the same temperature 
imits, provided that there is no loss from free expansion, 
which it was obvious there must be. That science can re- 
veal also the loss of work due simply to free expansion ; 
but it knows nothing of the chances for or against gaining 
something in a reduction of internal wastes by permitting 
this same free expansion. Here is really where science 
leaves off, and the dogmatist supplements his speculation 
for that which was unknown. The writer had as much 
faith in his own dogmatism as in that of anyone else. His 
theory was this: Cylinder condensation is proportional to 
two things (1) the range in temperature of the internal 
surfaces of the walls of the cylinder ; and (2) the extent of 
those surfaces. The low-pressure cylinder, having the 
greatest range in temperature, and also the greatest 
clearance surface of any cylinder, would suffer the most 
from initial condensation. The condensation in the high- 
pressure cylinder would not count, in the total loss in the 
engine from this cause, unless it exceeded in amount that 
which happens in the low-pressure cylinder, because con- 
densation in the first cylinder is re-evaporated, and does 
work or is condensed again in the next cylinder. But the 
amount condensed in the first cylinder could only equal or 
exceed that condensed in the low-pressure cylinder when 
the temperature range in the first cylinder far exceeds 
that in the last cylinder, notwithstanding the popular 
desire to have an equal range of temperature in each 
cylinder. 

The presumption was entertained that the total tem- 
perature range might all take place in the first cylinder, 
with the exception of that ordinarily allowed in the third 
cylinder. But what as to the effect of permitting free 
expansion? The writer hoped that if the loss were main- 
tained a moderate one—such as would happen with a 
drop of 20 lb. or 30 1b.—it would neutralise itself by its 
beneficial effect in reducing initial cylinder condensation 
by superheat. 

This was the end of his theory, and its truth is con- 
firmed to a considerable extent by the tests reported in 
Dr. Thurston’s paper. His results and comments thereon 
are the more valuable, as they constitute honest though 
unwilling testimony in behalf of the new type of engine, 
which, by the way, has received the name of the inter- 
mediate compound engine. Dr. Thurston cannot wholly 
shake off the feeling that these engines have no business 
to do well. He calls them names, such as ‘‘ hermaphro- 
dite,” ‘‘mutilated triple-expansion,” ‘‘a thermodynamic- 
ally misapplied compound,” and says these engines 
operate ‘‘ under conditions—ideally, at least—defective;” 
and, after stating the unexpected advantages of drop as 
disclosed by these tests, adds triumphantly, ‘‘ To balance 
these useful effects of drop we have only the gain by ex- 
pansion in the intermediate cylinder ; but, as demon- 
strated by these experiments, this gain is sufficient to 
outweigh all else, and to turn the balance in favour of a 
continuous expansion line.” He thinks he can say this, 
notwithstanding his admission, quoted above, that with 
slight changes in design the 7:1 compound might do as 
well as the triple. 

Inasmuch as Dr. Thurston’s paper is so complex and at 
times inconsistent, it seems evident that the impression 
likely to be left on one, who 8 your correspondent’s 
remarks and notes, brief as they are, without reading the 
paper itself, is a decidedly erroneous one; which is unfor- 
tunate, asthe paper, so far as it relates to the Sibley engine 
tests, is a valuable one. 

Tan, Sir, yours faithfully, 
Grorcer I, Rockwoon. 

February 17, 1898. 








PROPELLER BLADES. 
To THE EpiTor OF ENGINEERING. 

Srr,—I am glad to see this subject taken up by Mr. 
Lundkvist, and note the extent to which he has adopted 
the varying pitch propeller. 

Generally, I agree entirely with Mr. Lundkvist ; no 
doubt a great amount of vibration is due to the propeller, 


usually the Pp ratio not bearing a certain relation to the 


coefficient of fineness of vessel. 

The late Mr. W. King, of Glasgow, made some pro- 
pellers on this principle ; and one propeller fitted to the 
8.8. Oxxo, of Eresmaack gave the ship an increase o 
4 knot speed, the diameter, mean pitch, and surface 
remaining constant, and this without any increase in con- 
sumption of coal or indicated horse-power. Speaking 
from memory, the pitch at root was half the pitch at the 
tips, and this pitch remained the same up to the centre o 
blade, and then varied regularly towards the tip, the sec- 
tions of blades being similar to those of Mr. Lundkvist’s de- 
“—. In using propellers of this type there is required con- 
siderable experience in fixing the amount of variation of 
pitch, otherwise not such good results will be obtained 
as expected. I have generally found this method more 
expensive ; at any rate, moulders charge more on the 
first quotation. To obviate this difficulty, I have designed 
an irregularly varyin; seed px ler which will deliver add 
its water ina true cytindrs column. It is a most efficient 
er gece! under all circumstances, is sold at usual rates, 
an nerally gives knot more speed for the same indi- 
cated horse-power, and consumption of fuel; which is 
saying a great deal. ; 

o true pitch propeller is very efficient, as too much 








churning action takes place at the root, and the tips have 





f | 4. 16s. 1d. hay ton ; Cameron Company (America), 4/, 19s. 
e 


f|ton. The estimated quantity of fish-plates requi 


not sufficient pitch to overcome the centrifugal action of 
the water which has passed that portion of the blade 
whose pitch angle is 45 deg. to the line of rotation when 
the slip angle ae 5 deg.) has been deducted, these 
deficits are all overcome in a properly designed, irregularly 
varying pitch propeller. 

hanking you for the insertion of the above, 


Yours sincerely, 
March 1, 1898. Exprecta Cuncra SUBERNE. 








THE INVENTION OF THE STEAM GAUGE. 
To THE EpiToR OF ENGINEERING. 

Srr,—I enclose herewith an extract from the Illustrated 
London News, of December, 1849, copied by me into a 
note-book 13 years ago, which appears to entirely bear 
out the statements made by Messrs. Sydney Smith 
and Sons in their letter of February 22, 1898, appearing 
in your last issue. 

Yours faithfully, 
H. R. pe Saris, A.M.I.C.E. 

Ivy-lodge, Iver Heath, Bucks. 





EXTRACT FROM THE Illustrated London News, 
December, 1849. 
Sydney Smith’s Steam Pressure Indicator. 

Tus useful eo peg to the steam engine, to a great extent 
removes the risk of those fearful idents too to the 
boiler. It consists of a dial and hand like that of a clock; its 
internal construction being like to a spring weighing machine. 
The spring is acted on by a piston, to ensure the free working of 
which, and to keep it perfectly watertight, a thin piece of vul- 
canised india-rubber cloth is so placed as to receive the pressure 
(through the medium of a column of water), and transmit it to 
the piston. The instrument is sensitive to the slightest variation 
of pressure. It is not affected by the motion even of a loco- 
motive engine, and possesses the great advantage of being equally 
susceptible when fixed at any distance from the boiler, and con- 
nected by a small tube. They are adapted to ensure safety to 
steamboats, the pressure being at all times indicated uncontrolled 
by the engine ; at the same time producing economy of fuel, as 
—- at all times sees the exact state of the steam in the 

oiler. 

We are informed by the patentee’s agent, Mr. W. Randell, engi- 
neer, of Woolwich, and 167, Fenchurch-street, that the indicators 
have been upwards of two years in constant work at the Royal 
Arsenal, Woolwich, without any alteration or apparent wear. 











IRISH RAILWAY PROPERTY. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your last issue, and under the heading of 
‘Trish Railway Property,” you state that the Midland 
Great Western Railway Company obtained, during the 
famine years of 1847 and 1848 a free grant of public 
money to the extent of 440,000. This is an error. The 
fact was that by the 12 and 13 Vic., cap. 62, this com- 
pany borrowed from the Government, in 1849, a sum of 
500,000/. at a low rate of interest, which loan has since 
been repaid in full. 

Probably your mistake arose from a confusion of dates. 
This railway received under the Act of 1890 a free grant 
of 440,000/., to assist in making a line through Connemara, 
and extending this system to the seaboard at Achill and 
Killala. 

Five other Irish railways were helped in like manner to 
the extent of 600,000/,, to enable them to carry their 
roads into the poor district of the north and west. 

Yours truly, 
M. ATOCK, 

Midland Great Western Railway of Ireland, 

Locomotive Engineer’s Office, Broadstone 
Station, Dublin, February 28, 1898. 





Srreet Raitways In MontrEAL.—The net earnings of 
the Montreal Street Railway Company in the 12 months 
ending September 30, 1897, were 605,939 dols., as com- 
pared with 555,033 dols. in 1895-6, 449,966 dols. in 1894-5, 
258, 423 dols. in 1893-4, and 157,710 dols. in 1892-3. The 
net return obtained in 1896-7 upon the capital expended 
was 12.41 per cent., as compared with 11.55 per cent. in 
1895-6, 10.21 per cent. in 1894-5, 9.69 per cent. in 1893-4, 
and 8.17 per cent. in 1892-3. The ratio of the working 
expenses to the traffic receipts s in 1896-7 at 55.05 per 
cent., as compared with 56.48 per cent. in 1895-6, 59.20 per 
cent. in 1894-5, 71.16 per cent. in 1893-4, and 79.00 per 
cent. in 1892-3. 


WELSH RaILs ror AUSTRALIA.—The New South Wales 
Minister for Works has accepted a tender for the supply 
of 15,000 tons of steel rails and other material in connec- 
tion with the New South Wales Government Railways. 
The accepted tender was that of the Ebbw Vale Company, 
The following firms tendered: Ebbw Vale Compan 





ys 


r ton; the Cammell, Dowlais, Barrow, Moss Bay, and 
rawshay Companies each 5J. 1s. 2d. per ton; Peabody 
ga 5l. 3s. per ton; the Bolckow eg ged 
5J. 3s. 8d. per ton; and Krupp, of Essen, 5/. 12s, at 
is 

about 1100 tons. 





Post Orrick TELEGRAPHS.—The value of the work 
performed by the Post Office Telegraph Department for 
other Government departments in each of the 10 years 
ending with March, 1897, inclusive, was as follows : 1888, 
30,5842. ; 1889, 33,4157. ; 1890, 36,3297. ; 1891, 36,380/.; 1892, 
35,5897.; 1893, 39,521.; 1894, 44,942/.; 1895, 47,429/.; 1896, 
44,0461.; and 1897, 44,905/. In these totals inland telegrams 
figured for the following amounts: 1888, 13,141/.; 1889, 
14,8701. ; 1890, 15,495/.; 1891, 15,9077.; 1892, 14,595/.; 1893, 
14,615/,; 1894, 16,897/.; 1895, 17,9910.; 1896, 17,983/.; and 
1897, 18,4747. Wire rentals, &c., also figured as follow 
year by year: 1888, 14,350/.; 1889, 15,118/.; 1890, 16,3357; 





1895, 25,451/.; 1896, 22,290/.; and 1897, 22,7277. 


1891, 16,7867.; 1892, 17,7662.; 1893, 21,1302.; 1894, 23,9907; 
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NOTICES OF MEETINGS. 


Tue InstiTvTION OF Civit ENGINEERS. — Ordinary meeting, 
Tuesday, March 8, at8p.m. Papers to be further discussed : 1. 
“The Theory, Design, and Practical Working of Alternate- 
Current Motors,” by Mr. Llewelyn B. Atkinson, Assoc. M. Inst. 
C.E. 2. ‘Dublin Electric Tramway,” by Mr. H. F. Parshall, 
M. Inst. C.E. Time permitting, paper to be read with a view to 
discussion: ‘‘Calcium Carbide and Acetylene,” by Mr. Heory 
Fowler, Assoc. M. Inst. C.E. Students’ meeting, Friday, March 11, 
at 8 p.m. Paper to be read : ‘The Drainage of Cottage Property,” 
by Mr. H. C. Adams, Stud Inst. C.E. Mr. W. Santo Crimp, 
M. Inst. C.E., will preside. 

Royat InstiruTioN OF GREAT BritaIn.—Thursday, March 10, at 
three o’clock. Professor J. A. Fleming, M.A., D.Sc., F.R.S 
M.R.I., on “ Recent Researches in Magnetism and Diamagnetism.” 
(Lecture II.) 

Society oF ENGINEERS.—Monday, March 7, at the Royal United 
Service Institution, Whitehall, at 7.30 p.m. A paper will be read 
entitled: ‘‘ Reservoir Embankments, with Suggestions for 
Avoiding and Remedying Failures,” by Mr. William Fox, M. Inst. 
C.E. 


GroLoaists’ AssociaTION, Lonpon.—On Friday, March 4, at 
8 p.m., at University College, Gower-street, W.C., when the fol- 
lowing paper will be read : ‘‘ Pebbly and other Gravels of Southern 
England,” by Mr. A. E. Salter, B.Sc., F.G.S. 

Tue Surveyors’ INsTITUTION.—Monday, March 7, at the Medical 
Examination Hall, the Embankment, when a paper will be read 
by Mr. W. Irvine (late Bengal Civil Service), entitled ‘‘ Land 
Survey and Valuation in Northera India.” The chair will be 
taken at 8 o’clock. 

Tux Sour STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS’ 
MANAGERS.—Saturday, March 5, at the Institute, Dudley, when 
Mr. G, L. Addenbrooke, M.I.E.E., will read a paper on “‘ Electric 
Power Supply from Central Stations.” Chair to be taken at 


.m. 
Boomer or Arts. — Monday, March 7, at 8 p.m. Cantor lec- 
tures. ‘‘The Principles of Design in Form,” by Mr. Hugh 
Stannus, F.R.I.B.A. Lecture 1V.—Simplicity, Reticence, Unity, 
&c. Tuesday, March 8, at 8 p.m. Applied Art Section. ‘‘The 
Making of a Stained Glass Window,” by Mr. Lewis Foreman Day. 
Mr. Walter Crane will preside. Wednesday, March 9, at 8 p,m. 
Ordinary meeting. ‘‘ Linde’s Method of Producing Extreme Uold 
and Liquefying Air,” by Professor J. Ewing, F.R.S. ‘Professor 
James Dewar, LL.D., F.R.S., will preside. Thursday, March 10, 
at 4.30 p.m. Indian Section. ‘‘ India and Sir Henry Maine,” by 
Mr. Charles Lewis Tupper, C.S.I. The Right Hon. Sir Mount- 
stuart Elphinstone Grant Duff, G.C.S.I., F.R.S., will preside. 

THe INSTITUTION OF ELECTRICAL ENGINKERS.—Thursday, March 
10, at the Institution of Civil Engineers, at 8 p.m. ‘‘On the 
Manufacture of Lamps and other Apparatus for 200 Volts Cir- 
cuits,” by Mr. G. Binswanger-Byng, Member. (Continuation of 
discussion.) 

THE IMPERIAL INstTITUTE. — Monday evening, March 7, at 
8.30 p.m. Lecture by Mr. J. H. Collins, F.G.S., Past-President 
of the Institution of Mining and Metallurgy, on ‘‘The Mineral 
and other Resources of Newfoundland.” This lecture will be 
open free to the public without tickets. 
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THE USE OF STEEL, 

Ir has been rather interesting during the past 
few years to watch the gradually increasing use of 
harder and harder varieties of steel, as experience 
has given engineers greater confidence in their 
suitability for many important purposes. In the 
case of steel rails in particular, the carbon content 
required has been steadily rising, until we find in 
the latest specifications of the New York Central 
and Hudson River Railroad a demand for 100-lb. 
rails containing between .65 and .70 per cent. of 
carbon. In car axles a similar process of evolution 
has taken place in the States, and to this alone can 
be attributed the fact that it has proved possible to 
maintain standard sizes under constantly increasing 
wheel loads. A still more striking case of the 
advantage of using a high carbon steel in positions 
in which, @ priori, one would be inclined to give 
the preference to a milder variety is related by 
Mr. Metcalfe, a well-known American steel-maker. 
He states that, many years ago, a steam-hammer in 
his works gave constant trouble by breaking its 
piston-rod. The substitution of a milder material 
only aggravated matters; and, in fact, a new rod was 
required on the average every five months. Once, in 
an emergency, a new rod was made out of a compara- 
tively hard steel, the expectation being that it would 
go ina few days. This anticipation was pleasantly 
disappointed, as the rod broke all previous records 
and ran for two years. This result led to an ex- 
perimental investigation into the matter; a series 
of small connecting-rods made of different qualities 
of steel were subjected to rapidly alternating 
stresses, and under these conditions a rod contain- 
ing 0.97 per cent. of carbon excelled all its milder 
competitors. Experiments on the strength of 
bicycle tubing™ exposed to alternating bending 





stresses have given quite similar results, the harder 
steels showing uniformly greater resistance to such 
strains than the milder ones. 

In structural work but little has been done in 
making use of the harder steels, and under the 
Board of Trade regulations it is unlikely that much 
will be attempted here. The boldest move in this 
direction yet made has probably been the use of 
chrome steel for the arches of the famous St. Louis 
Bridge by Captain Eads, but the experiment has 
not, however, been repeated. The general adop- 
tion of mild steel for such purposes was a natural 
result: of the attempt to treat steel in the workshop in 
precisely the same way as wrought iron. Punch- 
ing, which a very mild steel or good iron will stand 
with but little injury, is ruinous to the harder 
varieties, and the same may be said as to many 
other workshop processes. To withstand these 
a metal must be able to take punishment ; 
which, translated into more accurate phrase- 
ology, simply means that the material must be 
capable of taking a considerable permanent set 
without material injury. In very many cases this 
semi-plastic property is needed in the workshop 
only, as, once the structure is finished, no similar 
call is made on its powers of endurance. It would 
thus appear that, with the improvement in work- 
shop methods, it may be economical to considerably 
increase the carbon limit now usually adopted for 
structural steel, though naturally, save in special 
cases, this augmentation must not be sufticient to 
materially increase the difficulty of machining. 
Certain of Wohler’s experiments showed that a 
22-ton iron could carry permanently an alternating 
stress ranging from zero to 15 tons per square inch, 
whilst with a 57-ton steel the permissible range 
was increased to 25$ tons. It would thus appear 
that the working range does not increase as fast as 
the ultimate strength of the material, but with 
hardened steels the reverse is the case. The 
most striking instance of this. which we can 
recall at the present moment is some buffer spring 
steel tested by Mr. A. E. Young. This, which, it 
may be added, was of Swedish manufacture, had 
in the unhardened state an elastic limit of 43.6 tons 
per square inch and an ultimate strength of 68.77 
tons per square inch. After hardening, its elastic 
limit was raised to 67.77 tons per square inch, and 
the actual breaking load was 67.33 tons per square 
inch. The latter figure is, perhaps, not quite reli- 
able, being, it will be seen, less than the elastic limit ; 
and in running the jockey weight back in order tokeep 
the lever of the testing machine floating, it is diffi- 
cult to be sure of the actual load at the moment 
of fracture. Practically, however, it may be taken 
that by hardening the elastic limit was raised up to 
the breaking point, the latter being almost un- 
altered by the treatment. This viewis confirmed 
by Dr. Pole’s observation that the working stress 
on hard-drawn pianoforte wires reaches the almost 
incredible figure of 120 tons per square inch, the 
actual breaking load of such wires being from 130 to 
150 tons per square inch. Even higher breaking 
stresses than the above have been observed of 
recent years, the record apparently being held by 
a wire tested some months back at the Watertown 
Arsenal, which broke under a load amounting to 
206 tons per square inch. 

Dr. Pole’s observation is the more valuable in 
that it proves the elastic range is increased by hard- 
ening as well as the elastic limit. The intimate 
connection between the elastic range of a material 
and the safe working stress, as discovered by 
Bauschinger, has already been discussed in these 
columns (see ENGINEERING, vol. lii., page 159) ; and 
it will be sufficient here to recall the fact that 
Bauschinger showed that raising the elastic limit of 
a bar in tension by stretching it, lowered the com- 
pression limit a nearly equal amount, so that, 
speaking roughly, the distance between the two 
limits always remained constant. Further, this 
elastic range, as it may be called, was practically 
the same as the safe working range of the material 
as established by Wohler’s classic experiments. 
That hardening does increase this elastic range 
seems certain, as otherwise there would be no 
advantage in tempering springs, since experiment 
has shown that the modulus of elasticity is 
practically unaffected by such an operation. In 
fact, springs are worked at exceedingly high 
stresses, amounting to over 30, or even over 50, 
tons per square inch, yet failures are far from 
common. 

Of course it is extremely improbable that har- 
dened steel can ever be used in riveted work for 
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obvious reasons, in spite of the greatly increased 
working stresses to which it can be submitted. Up 
to the present the only applications as yet made of 
such materials is in the form of hard-drawn steel 
wire, which has been used for the cables of sus- 
pension bridges with great benefit. One ad- 
vantage of using the material in this latter form is 
to be found in the greater safety against danger 
arising from flaws in the metal: a contingency 
which has always to be reckoned with, and which 
can best be met by great subdivision of the material. 
A flaw in a hard steel is much more dangerous than 
in the milder varieties. Not only has the latter 
greater powers of accommodation owing to its 
plasticity, but the same property also usually 
enables the metal to give some warning of the 
state of things before failure actually occurs. With 
hard and unyielding material no such premonition 
can be expected, and in any attempt to use them 
this factor will always need careful consideration. 








ENGINEERING IN THE MALAY 
STATES. 

THE appearance of advertisements in the profes- 
sional journals for engineers for service in various 
engineering capacities in the Malay States, causes 
attention to be directed to what is a comparatively 
new and unexplored field for engineering enter- 
prise, and it may be useful to some of our readers 
if we note some of the points in the last report of 
the High Commissioner, which give information re- 
garding the present conditions and future prospects 
of engineering in that part of the world. 

It may be well to remark in the first place that 
in July, 1895, a treaty was concluded between the 
Malay States under British protection ; that is to 
say, Perak, Selangor, Negri Semlilan, and Pehang, 
and the Governor of the Straits Settlement, on 
behalf of Her Majesty’s Goverment, by which these 
States agreed to: (a) Federation for administrative 
purposes, with an undertaking to render mutual 
assistance. (b) The appointment of a Resident- 
General, as an agent and representative of the 
British Government, under the Governor of the 
Straits Settlements. (c) The organisation of a force 
of Indian soldiers for service in any part of the 
Malay Peninsula, or, if required, in the colony. 
We are not concerned with the details of the 
arrangements in connection with the Federation ; it 
is sufficient to note that in the opinion of the High 
Commissioner the work which has been done since 
that step was taken has fully justified it. He says 
that he cannot speak too highly of the tact and 
ability shown by the Resident-General, and by all 
the residents in overcoming difficulties, diminish- 
ing friction, and generally promoting the success of 
the Federation. 

Mining is likely to be one of the most important 
industries in the States, and the Resident-General 
points out that next to a revised land code, a re- 
vised mining code for all the States is also urgently 
required ; for three of the States, Selangor, Negri 
Semlilan, and Pehang have never yet had such a 
code. The Resident-General, in the year covered 
by the report, travelled close upon 7000 miles in 
and about the Malay States, and he was specially 
struck by two things-—European planting in the 
Negri Semlilan and European mining in Pehang. 
Planting, especially the cultivation of Liberian 
coffee by Europeans, Chinese, Malays, and Tamils, 
has made great strides during the last two years. 
Pehang, however, is the State in the Peninsula 
where the greatest mining enterprises are found, 
and it is fortunate that this is so, for it is deeply in 
debt and backward in every respect, and fears have 
been expressed that it was likely to prove a mill- 
stone round the necks of the helpful sisters. The 
Resident-General does not share these gloomy fore- 
bodings. One of the best Chinese mining capi- 
talists in the Peninsula Las very recently come to 
terms with the Government of Pehang, and pro- 
poses to begin extensive tm-mining operations in 
the Bentong district. If he carries out his present 
intentions, and is successful, and the prospects 
are exceedingly encouraging, great advantages 
must result from this undertaking. But he believes 
that it is as a gold country that Pehang will pre- 
sently become favourably known—a country where 
companies, with capital and skilful management, 
will make considerable profits. He does not think 


that alluvial gold-mining will come to much, but 
enough has been done on underground work in the 
rock to show something of the resources of the 
country, and when communications have been im- 








roved—when even the main road, now in hand, has 
een completed—Pehang will justify its ancient 
reputation as a State, not less rich in valuable 
minerals than its neighbours. It has been hitherto 
handicapped in many ways, notably by the enor- 
mous concessions of mining and other rights granted 
to speculators, many of whom have never done 
anything at all but bring a bad name on the country, 
and to some extent on the Malay Peninsula ; but 
these drones are being gradually got rid of, and 
the prospects of Pehang are at last brightening. 
In order to encourage the development of indus- 
tries, the Federated States have undertaken to find 
a considerable sum of money to introduce Indian 
immigrants. The number of large estates now 
being opened in Malay increases so rapidly that 
the scarcity of labour is likely to be increasingly 
felt ; and if, as not uncommonly happens, the price 
of produce falls, the present high rate of wages 
cannot be maintained. 

Some important irrigation works were proposed 
in 1892 by the Perak Government, and the Govern- 
ment of India kindly lent a distinguished engineer 
to report on the matter, and although great delays 
occurred before the services of a coinpetent super- 
intending officer could be obtained, a commence- 
ment was made last year, and something like 
400,000 dols. will be devoted to giving an un- 
failing supply to about 50,000 acres of rice land. 
In all cases where such works are carried out the 
Government will get a direct return on the capital 
invested by the imposition of a water rate. 

A considerable number of important engineering 
works were carried on in other parts of the country 
and notably water works, public buildings, and Go- 
vernment offices. Large sums of money were spent 
upon the construction of roads in all the States. 
The most important is the great Selangor-Pehang 
road, of a total length of 84} miles, and an estimated 
cost of 1,400,000 dols. This work is expected to 
be completed next year. Railways are also pro- 
ceeding slowly, but these will be noted further on. 
The proportion of the revenue of the States spent 
on engineering works is very large, for out of a 
total expenditure in 1896 of 8,598,147 dols., there 
was spent on 


Dols. 
Works 974,843 
Roads re ox 2,065,950 
Railway construction... 984,774 
4,025,567 


These figures speak for themselves, and show 
that the Malay States devoted practically half their 
income to ‘‘improvements.” It is this expenditure 
which mainly accounts for the past and continued 
progress of these States. The value of trade is re- 
turned at rather less than 50 million dollars (im- 
ports 21,050,480 dols., exports 28,426,633 dols.), 
and the population is estimated to number 610,000. 

We hear, however, of depression in the Malay 
States, chiefly on account of the low price of tin 
and the high price of rice; but notwithstand- 
ing it all, the Resident-General believes that 
their prospects never were brighter than now. 
He, however, adds: ‘‘We cannot afford to 
sit still. The country is, to a great extent, an 
unpopulated jungle ; money must be spent in de- 
veloping its resources, and men of energy—miners, 
planters, traders, and Government servants—must 
be encouraged to drive the work along. That, at 
least, is the only way to secure the continuance of 
advancement at the rate come to be expected of 
these States.” 

Our space will not allow us to enter into the de- 
tails of the reports for the different States. We can 
only note a few of the most important points. The 
total weight of metallic tin ore produced in Perak, 
on which duty was received by Government, ore 
being reckoned as containing 65 per cent. of metal, 
amounted to 383,226 piculs (22,754 tons), being 
less by 17,720 piculs, or 1052 tons, than the cor- 
responding figures for 1895. The average price of 
tin for the past three years has been, commencing 
with 1894, 37.48 dols., 34.28 dols., and 31.76 dols. 
per picul respectively. This last is the lowest 
average for six years. The acreage actually 
alienated for mining at the close of 1896 was 
67,553 acres, and for agriculture 288,254 acres. 
The total acreage of the State is reckoned at over 
5,000,000 acres, so that there is still plenty of 
room for extension in both these departments. 
The following sums were spent on public works 
during the year: Works and buildings, 506,607 
dols.; roads, streets, and bridges, 791,924 dols.; 
railways, 885,090 dols. Of this latter sum 533,996 








dols. was for construction. There are two lines 
open. The Larnt line, 17 miles in length, shows a 
decrease in its earnings, and the profit in 1896 on 
the capital account only amounted to 1.95 per cent. 
The Resident says that the cause of the bad pros. 
pects of the Larnt line is that it does not go far 
enough, and that the mines in the neighbourhood 
have not been so successful as expected. In the 
absence of any port worthy of the name, Penang 
is the natural port for the northern portion of this 
State, and the extension thither of the Larnt line, 
at a small cost per mile, by arrangement with the 
Colonial Government, through flourishing agricul- 
tural country, would be of benefit both to Perak 
and Penang, and in all probability yield a fair re- 
turn on capital expended. The distance is about 
50 miles, of which 24 miles would be in Colonial 
territory. The Kinta Valley open line on January 1 
had a length of 51 miles, by the end of the year its 
mileage amounted to 63 miles and yielded a 
net profit of 6.89 per cent. on the capital of 
3,424,894 dols. The Resident believes that the 
time has arrived for a forward policy in railway 
extension and for connecting the existing lines. 

In the State of Selangor the export of metallic 
tin amounted to 20,391 tons, a decrease of 873 tons, 
as compared with the previous year. Nearly half 
the tin produced in Selangor is exported in the 
form of ore, containing about 65 per cent. of 
metallic tin, most of which is smelted by the Straits 
Trading Company, in Singapore. The total ex- 
penditure on roads and bridges was 1,126,268 dols., 
and the most important work has already been 
mentioned, but several shorter roads were also 
completed. The total length of railway open in 
the State is 70 miles, and the traffic was sufficient 
to yield a return of nearly 7} per cent. No exten- 
sions were opened in 1896, but several are nearing 
completion. The expenditure on construction was 
450,778 dols. Surveys of proposed extensions 
are now being carried out to Kuala, Lipsis, in 
Pehang, and to Tanjong Malim, on the frontier of 
Perak, to connect with the Perak Railway system. 
Another proposed extension, which will shortly be 
surveyed, is that to the frontier of Negri Semlilan, 
and as soon as these surveys have been completed, 
the Resident expresses the hope that a scheme of 
Inter-State railway connections will be elaborated, 
and all future extensions be considered as part of 
one general scheme. 

In Negri Semlilan mining is not so active as it 
was formerly, and the extent of the public works 
does not seem to be great. The amount spent upon 
works and buildings during the year was 40,594 dols., 
and on roads, streets, and bridges, 136,024 dols. 
The Port Dickson-Seremban Railway is 25 miles in 
length, and is the property of a private company 
with a 4 per cent. Government guarantee on a 
capital of 894,150 dols. The traftic does not seem 
to be large, and the working expenses came to 
70 per cent. of the gross receipts. 

In Pehang, as already stated, considerable de- 
velopments took place in mining operations, and 
the State seems to offer many opportunities for 
successful work. Greater care is now being 
exercised in the granting of mining concessions, 
and it has been wisely decided to limit future 
grants of land to small areas. The original con- 
cessions, granted by His Highness the Sultan to 
various persons during the years 1886, 1887, and 
1888, have all now been cancelled, with the ex- 
ception of those upon which bond-fide mining work 
on a sufficient scale has been done. Although it 
is now over eight years since a British Resident was 
appointed to Pehang, and seven and a half years 
since the full administration of the country was taken 
over, yet the first and only road of any importance 
is still under construction, and has only been 
undertaken within the last two years ; and, 0 
course, while communication with the civilised 
States on the western seaboard continued to be 
difficult, and while the communications between 
different parts of the State were equally imperfect, 
little could be effected either towards civilising the 
people or developing the country. Now, however, 
a beginning has been made, and it is to be hop 
that the means of communication will be improved, 
and the resources of the country developed. In 
all the States surveys are being made which will 
be of great use for engineering purposes; al 
although not very much has yet been done in the 
way of engineering construction or industrial de- 
velopment, the field, on the whole, is promising, 
and in these days of great competition should no 
be overlooked: 
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THE COLONIES AND THE IMPERIAL 
INSTITUTE. 


ArreR much preliminary planning and discus- 
sion, it appears to be definitely settled at last that 
one, at least, of the Australasian colonies is about 
to cut loose from the Imperial Institute, and, in- 
deed, is about to set up a rival show of its own. 
The fact is to be regretted, but can hardly call 
forth surprise ; indeed, it is rather a matter of 
wonder that the colonial authorities should have 
shown patience for so long a time as they have. 
Last December, Sir George Turner, the Premier 
of the Colony, stated that the contribution towards 
the support of the Victorian Court would be dis- 
continued, and since then he has been communi- 
cating with the premiers of New South Wales and 
South Australia with a view to establishing a joint 
office in the City ‘‘for the supply of commercial 
and other information,” in order to further the 
interests of the colonies. Failing the Imperial 
Institute—which, of course, has failed most egre- 
giously—it would seem an excellent scheme that the 
three colonies should combine. By pooling their re- 
sources they could carry out the scheme more effec- 
tually and make a better display. It is to be feared 
however, that the ardour of rivalry, which is never 
so keen as between close relations, and local 
jealousies, are likely to prevent the plan from being 
put into execution. It was proposed that premises 
should be taken in Leadenhall-street at a rent of 
10001. a year. Here colonial produce would be dis- 
played, and a competent staff would be placed to 
give information of a practical nature, either on 
commercial matters or otherwise, including, of 
course, questions connected with emigration. It is 
considered, however, by the representatives of New 
South Walesand South Australia, that the working 
of a joint establishment in London might lead to 
difficulties, even if the business of each colony 
were kept apart from that of the others. It is also 
objected that Sir George Turner’s scheme is not of 
a sufficiently ambitious nature, although we are 
not aware that any other has been publicly brought 
forward, although South Australia has established 
bonded stores in London, which, to a large extent, 
serve as a dépdt and centre of business in regard to 
the wine-making industry. 

In the event of the negotiations between Victoria 
and the other two Australasian colonies falling 
through, we are assured that Victoria will proceed 
alone. A recent communication in the Standard 
says that the Victorian establishment will be 
“completely independent of the Imperial In- 
stitute so far as business affairs are concerned.” 
The venture will take the form of ‘‘a Victorian 
Exhibition en permanence,” where will be seen 
specimens of things produced in the colony; 
minerals, wool, cereals, leather, bark, &c. All 
this sounds very well, but the experienced busi- 
ness man knows how easily the good intentions 
with which a venture of this kind is started may 
slough away. Examples of produce to be of use 
for commercial purposes must be up to date, and 
though it is not anticipated that merchants will go 
to the proposed institute to get actual samples to 
buy from in bulk, yet the purchaser seeking a new 
market must have some feeling of security that 
things shown him are fairly representative. This 
opens up the prospect of another danger to the 
success of the enterprise. When manufacturers 
send goods to an exhibition they always select the 
best things they make, and their exhibits are 
seldom fair samples. Now there is a possibility 
of a colony doing the same thing ; in fact, colonies 
that have taken part in past Exhibitions have done 
very much the same thing. The merchant will 
soon learn to distrust optimistic representations, 
and the discredit brought upon the venture will 
thus defeat the object for which it was started. 

It will be the duty of the director who may be 
put in charge, to guard against these and other 
dangers in the path of the enterprise. It is 
contemplated that produce of a perishable nature 
will be dealt with, which is some guarantee that 
the show will not degenerate into those dreary, 
dusty heaps of things which once put into their 
glass cases when the display is first put into posi- 
tion, are never touched afterwards. Mr. J. M. 
Sinclair, the Victorian Produce Agent in London, 
18s, we understand, to have charge of one part of 
the display ; whilst Mr. Lidgey, an engineer con- 
nected with the Government mining department 
of the colony, is being sent over to establish on 
the new premises, a London branch of the depart- 








ment with which he is connected. On these two 
gentlemen will doubtless fall the burden of the 
work which will be needed to prevent the under- 
taking becoming fossilised and useless, If they 
are energetic and intelligent, the new enterprise 
will do much towards forwarding the industrial 
interests of the colony ; otherwise the department 
may become as useless as the Imperial Institute 
itself. 

The position of Mr. Lidgey will not only require 
knowledge and ability that it may be adequately 
filled, but it will be one of considerable trust. 
There will be, we are informed, ‘‘ copies of every 
map, plan, or report issued by the Mining Depart- 
ment of Victoria, and which bear on mines of any 
description in the colony. When new loans are 
being floated, or the prospectuses of new mines 
are issued, anyone will be able to compare state- 
ments made with the facts set forth in the official 
documents.” 
the Government to obtain expert opinion upon 
mining property when it is put upon the market, 
English investors may hope to get information 
which, if not infallable, will, at any rate, bear the 
cachet of a Government report. 

It is said that the new scheme in its useful work 
will not clash with the Imperial Institute. The 
remark is superflous ; but it is sad to think what 
an opportunity occurred and was lost when the 
Imperial Institute was founded. In conception 
the plan was admirable ; in execution it was deplor- 
able. The cause of failure has, of course, been 
that the business was placed in the wrong hands 
at first. What was wanted was a leader of tried 
experience and ability, and with a wide knowledge 
of colonial affairs. Talents sufficient for organising 
side-shows and coloured fountain displays at popu- 
lar exhibitions were not necessarily adequate to 
directing matters of Imperial importance. The 
colonies were very loyal to the Institute—far more 
so than could have been expected—but they must 
have felt they were being trifled with, and their 
patience appears to have been exhausted. Thou- 
sands of pounds have been spent—the methods of 
collecting much of which were, at least, not digni- 
fied—solely to burden London with a white ele- 
phant, and impress colonials who contributed, with 
an opinion of British ineptitude in matters of 
organisation. It is to be feared that the chance of 
a real Imperial Institute under English auspices 
has passed forever. However much we may regret 
it, we cannot blame the colonies for taking the 
matter into their own hands. 





THE CRIPPLEGATE FIRE AND ITS 
LESSONS. 

Srvce we last referred to matters in connection 
with the Cripplegate fire, the scheme for the im- 
provement of the Metropolitan Fire Brigade, on 
which we have already commented, has been 
adopted by the London County Council. We can 
only congratulate the defunct Council that one of 
its last decisions should have dealt with the ques- 
tion of protecting London from fire, for the scheme 
certainly showed a step in the right direction. 
What, however, should be considered as very re- 
grettable, is the fact that the various improve- 
ments are apparently to be spread over so large 
a number of years, when there is no reason why 
the work involved by the scheme should not be 
completed within a year. In fact, with the excep- 
tion, perhaps, of the time necessary for obtaining a 
thorough experience with the new horsed-escapes, 
and the time required for training extra men, there 
is nothing in the way for the whole of the scheme to 
be carried out immediately ; for surely the demand 
for better protection is urgent enough to prevent 
time being wasted in the financial manipulation of 
spreading the extra expenditure to be incurred over 
a number of years. We trust the new Council will 
see its way to hasten matters. 

As regards the principles involved by the improve- 
ments adopted, we can only repeat that we are not 
dealing with any large scheme of reform or thorough 
reorganisation of our fire service, but with certain 
alterations and additions based on the existing state 
of affairs, having, however, special regard to safety 
of life from fire and the more rapid concentration 
of men and engines in the central districts of the 
Metropolis. 

As regards safety of life, the annual report for 
1897, which has recently been published by the Fire 
Brigade, tells a bad tale. Eighty-seven deaths by 
fire is too large a number, and this figure must 


As it is the custom in Victoria for| be 





certainly be reduced, not only by London obtaining 
amore rapid attendance of its firemen in case of 
danger, but by the prohibition of dangerous mineral 
oils and bad lamps which are so often the cause of 
fatalities. 

By-the-bye, it is well to observe that there is an 
improvement in the framing of the Report of the 
Brigade. We at last have a definition of what is 
termed the ‘‘ serious” fire, for the word ‘‘ serious ” 
will henceforth be used for such outbreaks where 
one stand-pipe or hydrant is employed in the 
operations of the Brigade. We may hold that the 
term ‘‘serious” is misapplied in such cases, and 
that three classes of fire would probably be more 
practical ; say ‘‘ large,” ‘‘medium,” and ‘‘ small,” 
and that the large or serious fire should require 
more appliances than one stand-pipe or hydrant. 
We must, we suppose, however, already be thank- 
ful for a definition, no matter what its value may 


Of other matters which have come to our notice 
in connection with the recent fire, we would observe 
a paper on the subject of ‘‘ Fire-Resisting Con- 
struction,” read before the Society of Arts by Mr. 
Th. Potter. As representing the views of a manu- 
facturer, this paper was of considerable value, the 
more so as the lecturer strongly advocated the 
necessity of having independent tests with fire- 
resisting materials if any definite conclusions are 
to be arrived at regarding the protection of buildings 
with the methods and appliances at our disposal. 

This question of independent tests has been 
further treated of last week by the Commercial 
Section of the British Fire Prevention Committee, 
when Mr. F. Farrow, F.R.I.B.A., presided at a 
meeting convened with the view of obtaining an 
expression of opinion from the firms whose systems 
or patents would be under examination. It is 
pleasant to record that the scheme for the arrange- 
ment of such tests laid before the meeting was 
unanimously adopted as desirable for the con- 
sideration of the Executive. The representatives 
of the trades affected not only expressed their wish 
to have such independent tests at a recognised 
testing station, and also their desire to have a test- 
ing station under the auspices of the committee, 
where they could undertake private experiments ; 
but they indicated that they would be ready to put 
their hands into their pockets if thoroughly re- 
liable tests having the confidence of the profes- 
sional world and the general public were inaugu- 
rated. This, of course, practically means that we 
may expect tests in the near future, and that it 
will oe remain with the committee through its 
Executive and Council to undertake the work on 
thoroughly scientific and practical lines. One of 
the primary purposes of the body will thus soon 
see fulfilment. 

But quite apart from anything that can be done 
by the members of the various professions in- 
terested and the public authorities who have the 
control of fire preventative measures, it would 
now appear advisable for the great manufacturers, 
employers of labour, warehousemen, and others, 
who so frequently neglect all questions of fire risk 
to consider whether it would not be more economic 
to avoid the risk of conflagrations and the sub- 
sequent dislocation of business by the application 
of some of the many elementary methods of self- 
help, with the aid of which danger can be so easily 
minimised. In America, individual industries have 
frequently combined for the purpose of issuing 
warnings, mutual information as to experience 
gained and the like, and they have sometimes gone 
so far as to arrange some centre for obtaining 
reliable advice and information as to preventative 
measures, the requirements of public authorities, 
&c. We believe it has been under the considera- 
tion of the British Fire Prevention Committee 
to form such a centre for the benefit of those who 
have great vested interests at stake, and many of 
the important industries affected would no doubt 
welcome the facilities offered, and avail themselves 
of them. We must not forget that our annual fire 
loss runs into many millions sterling, besides an 
enormous amount of inconvenience, the money 
value of which it would be difficult to define. 








THE PROGRESS OF CANADA. 
Sratistics are like the clay in the potter’s hands, 
and no doubt one might read much out of the 
Statistical Year-Book of Canada, which has just 
been issued from the Government Press at Ottawa: 
but in this year, when one hears more earnest ex- 











278 


ENGINEERING. 


[Marcu 4, 1898. 











pressions of interest in the Colonies, and of a desire 
to seek from our possessions that which we cannot 
profitably produce and yet require, it is interesting 
to glance at the progress of Canada as reflected in 
those elaborate tables. To the Dominion we must 
look for a large part of our foed supplies; and when 
it is noted that already we take 85 per cent. of all 
the agricultural produce, it will be realised that 
further cultivation is necessary if we are to be in a 
position to refuse orders to the States. Ten years 
ago we only took 55 per cent. or so, the United 
States taking the remainder, while now the States 
only take 12 per cent. The total exports have not 
increased quite so much as one might have ex- 
pected ; they do not yet equal 10 millions sterling, 
while 10 years ago they were 7} millions. The 
great advance has been in wheat, in flour there has 
not been much forward movement. Forsome years 
back there does not seem to have beenthe same active 
business done in the sale of lands, notwithstanding 
the comparatively easy terms offered. There are 
still in Quebec 7 million acres unlet, although sur- 
veyed, and the land can be purchased at 15d. 
to 2s. 5d. per acre; in Nova Scotia 1} million 
acres ; in Brunswick 7 million; and so with other 
provinces. Nor in fisheries has there been much 
advance. 

There is a large field for the development of 
minerals, and one finds that the annual production 
of copper has doubled in 10 years, being now 
9,385,556 lb., while silver has greatly increased, as 
has also lead. Five years ago the average output 
of lead was 300,000 Ib., now it is 24 million. 
In the case of nickel the future has much 
in store. The exports have been steadily in- 
creasing, and an advance in the value equal to 
25 per cent. in a period of five years must be 
deemed satisfactory ; although here the United 
States takes 85 per cent. of the total, or 1} out of 
the 1} millions sterling. Coal really forms the 
largest item in the mineral list, the production 
being worth four times that of the silver mined ; 
but here also the future has great potentialities. 
The total quantity mined in the past year was only 
3} million tons; but in Nova Scotia alone there 
is known to be ready for the pick and shovel 
7000 million tons, while there are also extensive 
deposits in New Brunswick, in the North-West 
territories, in the Rocky Mountains, and in British 
Columbia. Nova Scotia thus far provides 23 mil- 
lion tons, and British Columbia one million tons, 
leaving only 237,238 tons for the other districts, 
where the coal is of satisfactory quality. The pro- 
duction of coal has doubled in 10 years in Nova 
Scotia, and has trebled in British Columbia. The 
latter only uses one-third of her production, Nova 
Scotia an eighth; but Ontario has to import as 
much as 2} million tons, Quebec half a million 
tons, making imports for the Dominion three 
millions, or nearly as much as is produced at home. 

The iron trade has not made much progress, for 
barely 60 per cent. of the pig iron used is home- 
produced, notwithstanding bounties. In 1883 the 
bounty was 6s., in 1889 it was reduced to 4s., and 
again increased to 8s. in 1892; while the change 
this year is in favour of paying 12s. on steel ingots 
or puddled iron made from home-manufactured pig 
iron ; while for pig iron 12s. is paid for such quan- 
tity as is made from home ore and 8s. from foreign 
ore. It remains to be seen what effect this will 
have ; but in the past the consumption of pig iron 
has not increased, nor has the production, so that 
the exports of all iron and steel goods manufactured 
in Canada is yet only 100,000/. ; and although the 
increase in five years is 100 per cent., that does not 
mean much, for it is largely accounted for in sew- 
ing machines. And we in this country have the 
greater cause to regret the small progress in the 
engineering branches, since the needs of Canada in 
this respect are supplied from the United States, 
whose proportion of the total has greatly increased. 
Thus in machinery their percentage was 74.6 per 
cent. of the total of the two countries 10 years 
ago, and is now 89.8 per cent., while our ratio 
has decreased from 25.4 per cent. to 10.2 per cent. ; 
in hardware, cutlery, and edged tools our propor- 
tion has decreased from 36 to 24.5; theirs has 
increased from 64 to 75.5. In railway supplies and 
rails, the British proportion has increased from 9.8 
to 36.7 per cent., while that of the United States 
has decreased from 80.2 to 63.3; but in most cases 
the United States shows a distinct advance and Great 
Britain a decrease. The imports of metal goods have 
not always increased ; indeed, the aggregate has 
tended to decrease slightly ; the decrease being 


more in the case of finished manufacture ; and what 
has been our loss has really been the United States’ 
gain. Assuming, therefore, an increased demand, 
it is evident that there have been increases in pro- 
duction. In other words, the production may be 
said to increase in greater proportion than popula- 
tion. The total imports per head now stand at 
92s., which can scarcely be said to be much under 
the average for some years; but, on the other 
hand, the exports have increased from about 80s. 
10 years ago to 95s. The duty collected from the 
foreign trade is still about 16s. per head. 

For the past three years the exports have ex- 
ceeded the imports. The average exports for 30 
years have been 18 millions, and by steady increases 
in recent years they have reached over 24 millions ; 
while the average of imports is only 2 millions less 
than the last year’s total, 23} millions. Of the ex- 
ports 36.73 per cent. go to the States, while 544 
per cent. of the imports come thence, so that 
the States profit to the extent of 4 millions 
sterling on the balance ; in the case of the United 
Kingdom it is the other way about : 55.11 per cent. 
exports coming to this country, and 28 per cent. of 
the exports to Canada going from here. An 
interesting question of foreign exchange is involved 
in all this, but that is for the theorist ; the fact 
remains that the United States sends nearly twice 
as much to Canada as the United Kingdom. Ger- 
many stands well at 5.47 per cent., France 2.36 per 
cent. ; the others are far behind. 

It is interesting further to inquire as to whether 
the railway development has been such as to en- 
courage a greater development of trade. In 10 
years the railway system has grown from 10,697 to 
16,276 miles ; but the gross earnings have not been 
commensurate with this increase, for the receipts 
per mile open have decreased in recent years, due 
probably to temporary causes, but in the early 90’s 
7071. were taken per mile, last year only 6211. 
This, with the exception of some of the poorer 
Australian lines, is about the lowest realised, and 
is barely half that got in the United States where 
the conditions are not dissimilar. The expenses, 
however, are too high—69 per cent. of the receipts 
go in expenses—and although there has been im- 
eeprom in some recent years, there must still 

e opportunities for higher economy. That there 
is a greater tendency to travel and a larger 
volume of traftic, is shown by the fact that numbers 
of passengers and tonnage of freight per mile of 
railway open have increased slightly in 10 years, 
notwithstanding the great addition to mileage ; and 
the inference is that were still further facilities 
offered the traftic would develop and bring with it a 
greater progress in agriculture and industries. 
There are 910 passengers and 1492 tons of freight 
per mile of railway. Canada is fairly well off in 
respect of gross receipts per train-mile, as the fol- 
lowing Table shows : 


(ross Receipts of Railways per Train-Mile. 


dols. 
New Zealand... 1.90 
New South Wales 1.85 
South Australia 1,32 
United Kingdom 1.33 
Victoria ee 1.28 
Canada 1.14 
 paoena Re 1.30 
Western Australia ... 113 
Austria-Hungary 1.24 
Russia ... oes 1.11 
Italy (State lines) Pe - ais 1.01 
Germany (State lines) ke a ae 0.85 
France ... _ = Bs = : 1.03 
Belgium 0.67 
Tasmania 0.95 


If the expenditure could be reduced and pioneer 
lines stretched out at a capital cost less than the 
average now, which is 11,000/.—rather high for 
Colonial lines—a great impetus might result. At 
present the lines only pay 1.72 per cent. on the 
capital cost, which even for Colonial lines is low. 
Even Ireland, with all its poverty, can do twice this; 
but she has not the vast territory which so over- 
whelms the statesmen in our big colonies and affects 
all the problems of progress. 











NOTES, 
THE SyNCHRONOGRAPH. 
In our issue of May 21 last we described an 
instrument intended for rapid telegraphy by means 
of alternating currents, which had been devised by 
Dr. Crehore and Dr. Squier, and named by them 
the synchronograph. Since that date some very 








interesting and complete experiments have been 


made with the system on the telegraph lines of this 
country, an account of which has been presented to 
the Franklin Institute by the inventors. From 
this we learn that the synchronograph was found 
capable of working the ordinary Wheatstone re- 
corder on all the British lines up to a speed limited 
only by the mechanical imperfections of this 
latter instrument, and this it did direct on even 
the longest lines, where the general practice with 
the usual transmitting instruments is to use two or 
three relays or repeaters. The inventors explain the 
superiority of their transmitter by the fact that they 
send into the line an alternating current, the wave 
of which follows nearly perfectly the sine law. 
There are thus in each complete cycle of the alter- 
nator two instants at which the electromotive force 
of the line is zero, and these moments are chosen 
for making or breaking contact, the mechanical de- 
tails of the instrument being arranged so as to per- 
mit of this being done. With the ordinary Wheat- 
stone transmitter, alternating currents are also sent 
into the line, but positive currents only act on the 
receiver. The current wave in this case, however, 
has a very flat top, and hence sparking is liable to 
occur at the contacts if too high a working electro- 
motive force is employed. It has been found, and 
it is the practice of the Telegraph Department of 
the Post Office, to diminish the abruptness of the 
wave front given by the ordinary transmitter by in- 
cluding in the line condensers of considerable capa- 
city the benefit of which is found in the greater speed 
of working then permissible. With the synchrono- 
graph these accessories are not needed. The longest 
line on which the new instrument was tried mea- 
sured 1049.47 miles, and was made up by connect- 
ing into one circuit wires from London to Aberdeen 
vid York, Newcastle, and Edinburgh, and back 
thence vid Glasgow, Leeds, Leicester, and London. 
The total resistance of this circuit was 8900 B.A. 
units, and the speed attained with the synchrono- 
graph and Wheatstone receiver was 540 words per 
minute, the electromotive force used being 215 volts. 
With the Wheatstone transmitter a speed of 185 
words per minute was obtained in the same circuit. 
With a chemical receiver it was found possible to 
work the line at the highest speed at which it was 
safe to run the alternator. From these experi- 
ments and others it was finally concluded that 
with the synchronograph a Wheatstone receiver 
could be operated and worked at a speed of 215 
words per minute over a line 3000 miles long, con- 
sisting of copper wire weighing 800 1b. per mile, 
and this could be accomplished without the use of 
repeaters. 


ALUMINIUM AS AN ELEctrIcAL ConpuctToR. 


The Pittsburgh Reduction Company are making 
a strong effort to introduce aluminium as a con- 
ductor for the electric current in competition with 
copper, which for years past has had almost a 
monopoly of this field of usefulness. To this end 
they are prepared to supply hard-drawn aluminium 
wires and rods having a guaranteed conductivity 
of 63 per cent. on Mathiessen’s scale and a tensile 
strength of 40,000 lb. per square inch at a cost of 
29 cents per pound. Copper, as usually used, has 
a tensile strength of 16,5001b. to 65,000 Ib. per 
square inch, a conductivity of 98 to 97.61 (Mat- 
thiessen), and costs 14 cents per pound. Hence a 
wire of aluminium to replace one of copper will 
have a sectional area 60 per cent. more, a weight 
52 per cent. less, and will cost practically the same 
per mile. Its tensile strength is practically the 
same as that of the copper, if the cable is hard- 
drawn, and much more if the copper is soft. It is, 
moreover, anticipated by the makers that with 
further experience on wire-drawing, the tensile 
strength of the aluminium conductor will be sub- 
stantially increased, and experiments are also being 
made with different alloys of the metal, with a view 
to discovering that possessing the greatest combined 
strength and conductivity. As a result of these, the 
company is prepared to supply wires of alloy 
having a tensile strength of at least 60,000 Ib. 
per square inch, with a conductivity of over 
50 (Matthiessen). The main trouble met with in 
using aluminium is the difficulty of securing 
good brazed or soldered joints ; but in some cases 
this can be overcome by coppering the ends before 
brazing them, whilst in others one of several quite 
reliable mechanical joints may be made use OF. 
The sectional area of an equivalent aluminium = 
ductor being greater than that of copper, the meta 
has less to be said in its favour for cable work than 
when bare conductors are in question. The addi- 
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tional cost consequent on the greater amount of 
insulation needed is, however, now being settled 
in a very practical fashion, the metal having 
been adopted for an extensive line of conductors 
to be laid in the States, the Pittsburgh Reduc- 
tion Company having agreed to pay the addi- 
tional cost as compared with copper, so as to 
secure definite information on the subject. In 
their works the company in question have used 
aluminium conductors for conveying currents since 
1895. The currents in question represent some 
thousands of horse-power, though the voltage is 
comparatively low. Similarly, at the Chicago stock- 
yards a mile of No. 11 aluminium wire has been in 
use for some time, having replaced a copper wire, 
which was subject to rapid corrosion from the gases 
emitted by passing locomotives. When high resist- 
ances are needed in the case of machine framing, 
&c., lying in a varying magnetic field, aluminium 
may also be used, since by alloying it with zinc its 
conductivity can be greatly diminished. 


THe BaLANCE-SHEET OF BritisH SHIPPING. 

In view of the engineering dispute only a very 
moderate increase on the credit side of the balance- 
sheet of British shipping could be expected ; but 
few could, as a result of last year’s operation, 
anticipate the small addition shown by Lloyd’s 
return just issued. In some recent years the 
building and purchases of the shipowner, even 
when placed against the sales, losses, and general 
waste, showed a net gain as high as 546,830 tons, 
as in 1892 ; while the average net addition of the 
past nine years has been 366,000 tons. For 1897 
this net increase to our floating empire is only 
8627 tons. And what is worse, foreign nations 
have bought 337,000 tons more than they sold to us. 
From this they have to make good their ‘‘ waste” ; 
but the figures take no cognisance of the shipbuild- 
ing abroad for foreign fleets, so that the increase 
to the carrying capacity of the foreign navies is at 
avery much greater ratio than ours. Thus on a 
balance we added 159,057 tons of steamers, the 
foreigner added by purchase from us 239,098 tons, 
after deducting his sales to Britain. Again, our 
sailing ships are 150,430 tons less ; the foreigners 
95,913 tons more. Our additions included 670,201 
tons of new steamers and 37,030 tons of new sailing 
ships. From foreigners we bought 47,697 tons 
of steamers and 5086 tons of sailing ships, while the 
colonies provided us with 13,663 tons of steamers. 
All these show that the gross additions to our fleet 
were 736,274 tons of steamers, and 49,697 tons of 
sailing ships; but from this gross addition we 
must deduct the removals, and we find that losses, 
and irretrievable waste from all causes account for 
the disposal of 234,049 tons of steamers and of 
93,156 tons of sailers. Thus 41 per cent. of the 
gross additions is balanced. We have next the 
sales to the colonies of 53,605 tons of steamers and 
5138 tons of sailing ships. But the heaviest item 
of all is the sales to foreigners, which equalled 49 
per cent. of the gross additions. In other words, 
while we bought from the foreigner only 52,800 
tons of vessels, we sold to them 387,000 tons, of 
which 286,795 tons were steamers and 100,999 tons 
sailing vessels. This is about the highest figure 
ever reached, and it is interesting to note that 
Norway has been the largest purchaser, having 
acquired 85 vessels of 77,247 tons, Italy took 
65,661 tons, Austro-Hungary 40,259 tons, Sweden 
37,331 tons, Germany 26,221 tons, France 22,508 
tons, and Spain 22,136 tons. These figures do 
not include the new tonnage built here for 
foreigners ; so that it will be recognised that while 
we may have improved our fleet by replacing old 
sailing vessels with new steamers, the fleets of 
foreign nations have been increased in most in- 
stances to a greater extent than that of Britain. 
Here is the position of our fleet at the end of the 
year : 


Steam 8,590 vessels of 10,396,760 tons gross 
Sailmg ... 11,916 ,, ,, 2,758,866 ,,_,, 
Total ... 20,506 ,, ,, 13,155,626 ,, ,, 


THE Work poNE IN HAMMERING. 

M. Ch. Fremont has recently contributed to the 
Proceedings of the French Society of Civil Engi- 
neers, the results of some very interesting observa- 
tions on the work done by hammermen in riveting 
or at the forge. By means of cinemetographs he 
was able to trace the full line of travel of the 
hammer in different cases, and to calculate the 
work done with considerable accuracy. The rivet 
hammers used weighed between 3.3 lb. to 3.7 lb. 





each, or 4.4 lb. with handle included. Completing 
the head was done with hammers weighing 9.9 lb. 
to 111b. each, these being used either ‘‘ swung ” or 
‘*raised.” The photographs showed that on the 
rise the hammer moves slowly, but rapidly increases 
in speed on its descent. Using the heavy hammers 
without ‘‘ swinging” them, a good striker makes 12 
blows in 15 seconds, and does in this time 2386 
foot-pounds of work, or 159 foot-pounds per second. 
This rate cannot, however, be maintained, and if 
the periods of rest are few and short, as in horse- 
shoe making, the rate of work falls to 108 or 115 
foot-pounds per second. On the other hand, an 
exceptionally good man can for a short period work 
at the rate of 202 foot-pounds per second. When 
in place of the hammer having a movement of a 
quadrant only, it isswung the full circle fewer blows 
are struck per minute, but the work done by each 
blow is greater. Thus with a 15.4 1b. hammer about 
9 blows would be struck in 15 seconds, each of 
which would accomplish 231 foot-pounds of work ; 
but the rate of working falls to 137.4 foot-pounds per 
second. Strikinga side instead of a ‘‘down” blow, 
an ordinary man not specially accustomed to such 
work, strikes 12 blows in 15 seconds with a heavy 
sledge, each of which is equivalent to from 145 to 159 
foot-pounds, and the rate of work is 123 foot-pounds 
per second. With riveters accustomed to strike in 
this fashion, about 10 per cent. better results are 
obtained. Usually, however, they use a lighter 
sledge weighing about 101b., and with this can 
strike 13 to 14 blows in 15 seconds, doing 108 foot- 
pounds per second. Swinging the sledge, the 
number of blows falls to 10 in 15 seconds, but the 
rate of work is unaltered, owing to the blows 
being heavier. When striking on a snap the rate 
of work is 20 per cent. less. The hand hammers used 
by riveters weigh 4 1b. to 4$ 1b. each, and the 
work done per blow is 58 to 65 foot-pounds per 
second, four blows being struck in five seconds. 
Smiths using a 5}-lb. hammer strike one blow per 
second, and do work at the rate of 72 foot-pounds 
per second. In a shoeing forge the results are 
about 20 per cent. better. In general, it was 
found that with hammers weighing from 2 lb. to 
15 lb. the work done was very uniformly equivalent 
to that due to a fall from a height of 13} ft. 
The actual work needed to close rivets by hand and 
by machine was found to be as set forth in the fol- 
lowing Table : 





Hand Riveting. Machine Riveting. 
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THe Marcu Inpustry 1n JAPAN. 

Certainly the rapid evolution and _ the present 
condition of the match industry in Japan affords 
a most striking object-lesson of the probable 
course of events in any particular department. It 
is only about 20 years since match-making in foreign 
style was introduced into Japan, and for some 
years the progress which was made was very re- 
markable and the profits great. At present Japan 
not only supplies her own wants, but also has a 
very large surplus for exportation. Still the com- 
petition has become so keen that few of the factories 
pay a dividend on their capital. In 1884 the export 
was only 9000 gross of boxes; during the last five 
years the ascending scale has been as follows: 


1892 ... = ee = ; 9 million gross. 
1893 ... me a a eres a 
1894 ... tue 14 1 
1895 ... 17 " 
1896 ... 18 = 


Of late there has been an over-production, and the 
Matchmakers’ Union has agreed to limit their out- 
put in order to keep up prices to a profitable level. 
For some time past the price of Japanese matches 
has been going up. The average price per case 
of 7200 boxes during the last five years has 
crept up from 12} to 16} yen, a result which 
is due in great part to higher wages, which 
since the war have increased by 30 per cent. Even 





at the present price an English penny would buy 
7 boxes of 70 matches each. The result has been 
that in this department of industry Japan has com- 
pletely beaten the rest of the world, and she not 
only supplies her own wants, but also largely those 
of China, the Straits, India, and other countries. 
In this connection it is interesting to read of the 
effect which Japanese competition has had on the 
Norwegian match industry. Here is an extract 
from a consular report on the trade of Christiania : 
‘* Japanese competition spells bankruptcy. About 
50,000 cases of 50 gross of matches have been ex- 
ported, nine-tenths of which, consisting of phos- 
phoric matches, went to the British Isles. Japanese 
competition, which was formerly confined exclu- 
sively to safety matches, has now become equally 
serious in connection with the phosphoric article. 
Japan now exports large quantities to the whole of 
India. Of the five match factories working for the 
export trade, one has been compelled to amalgamate 
its two establishments, another has made very bad 
business, a third no longer makes safety matches, 
the fourth has lowered its output, and the fifth 
has gone bankrupt.” Mr. Brenan, in the consular 
report to which we have on more than one occasion 
referred, gives a graphic account of the manner 
in which the work is carried on in Japan. He 
states that by employing women and child labour 
the Japanese are able to compete even with the 
best machines. He describes one works which he 
visited, in which were young girls and women, some 
of them mothers, with their babes strapped on their 
backs, or crawling round clinging to the mother 
and innocently impeding her in her work. The 
manager went into a calculation to prove that the 
machine-work was not much cheaper than the 
labour of the women and children. Mr. Brenan 
says that it seems strange that human fingers 
should be able to place short sticks, each in its 
own niche, as cheaply as a machine that disposes 
of 2250 splints at one operation, but he takes the 
Japanese manager's word for it that such is the 
case. But surely the Japanese are buying their 
industrial development too dearly when they re- 
sort to such methods, and their existence explains 
the growing demand for factory laws similar to 
those in this country, by which the women and 
children shall be protected from the results of the 
intense competition which threatens to ruin the 
country by undermining the physical constitution 
of the rising generation. 








ImperiAL InstitutK.—The following are the arrange- 
ments for lectures during March at the Imperial In- 
stitute. These lectures will be open free to the public, 
without tickets, seats being reserved for Fellows of the 
Imperial Institute, and persons introduced by them: 
Monday, March 7, at 8.30 p.m. ‘‘The Mineral and other 
Resources of Newfoundland,” by Mr. J. H. Collins, 
F.G.S8., Past-President of the Institution of Mining and 
Metallurgy. Wednesday, March 9, at 3.0 p.m. 
demonstration with the Cinematograph of ‘‘ Harvesting 
in Manitoba in 1897,” by Mr. J. 8S. Freer. Thursday, 
March 10, at 8.30 p.m. ‘‘Colonisation in Canada,” by 
the Marquis Bouthillier-Chavigny. Monday, March 14, 
at 8.30 p.m. ‘The Alps of New Zealand,” by Mr. E. A. 
FitzGerald, F.R.G.S. In the chair: The rd Reay, 
G.C.S.I, G.C.I.E. Monday, March 21, at 8.30 p.m. 
“Siam, Present and Future,” by Mr. Frederick W. 
Verney, Secretary of the Siamese Legation in London. 
Monday, March 28, at 8.30 p.m. ‘‘On a proposed Rail- 
way Connection between India and Ceylon,” by Mr. 
John eo editor of the Ceylon Observer. (The 
lecture will be delivered by Mr. J. Davis-Allen, M.A.) 





Locomotive WAGES ON Rai.ways.—The amounts paid 
in wages in the locomotive departments of the 16 prin- 
cipal English railways in the second half of last year were 
as follow: Great Central, 157,045/.; Great Eastern, 
205,5027.; Great Northern, 226,341/.; Great Western, 
440.3751. ; Lancashire and Yorkshire, 191,714/. ; London, 
Brighton, and South Coast, 94,834/.; London, Chatham, 
and Dover, 42,043/.; London, Tilbury, and Southend, 
92671. ; London and North-Western, 444,867/.; London 
and South-Western, 144,912/.; Metropolitan, 21,358/. ; 
Metropolitan District, 14,391/.; Midland, 535,9081. ; 
North Staffordshire, 30,292/.; North-Eastern, 375,598/. ; 
and South-Eastern, 79,185/.; making an aggregate of 
3,013,632. The corresponding amounts in the corre- 
sponding period of 1896 were: Great Central, 151,654/. : 

reat Eastern, 188,1667.; Great Northern, 213,3541.; 
Great Western, 407,430/.; Lancashire and Yorkshire, 
190,0892.; London, Brighton, and South Coast, 89,674/.; 
London, Chatham, and Dover, 40,753/.; London, Tilbury, 
and Southend, 8921/.; London and North-Western, 
416,318/.; London and South-Western, 139,997/. ; Metro- 

litan, 19,096/.: Metropolitan District, 14,6997. ; Mid- 
se 492,8232.; North Staffordshire, 28,728/.; North- 
Eastern, 360,603/.; and South-Eastern, 72,324/.; making 
an aggregate of 2,834,829/. These amounts included, it 
poate be observed, not only wages connected with the 
working of locomotives, but also wages associated with 
the repair and renewal of engines. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 24, 1898. 

Tux production of 230,000 tons per week of pig 
iron has not as yet produced any more serious effect 
than a fluctuation of values which has not been severe 
enough to show itself in the quotations. The Alabama 
and Tennessee iron makers, after a meeting or two, 
decided it was best to let production, prices and com- 
petition alone, but there isa disposition to interfere and 
combine and restrict and tax consumers an extra 
shilling or two. Pig-iron production is now close on to 
13,000,000 tons a year. Stocks have begun to increase. 


Wheat has been manipulated up to 1.09. Steel billets, | g 


copper, lead, and tin advanced a trifle. Finished mill 
products are steady. The mid-winter consumption is 
up to all anticipations, and the evidences of improving 
demand for the spring are affording managers of iron 
interests much encouragement. The large buyers of 
billets and Bessemer are pretty well supplied. In plates 
and shapes all pressing honisade have been covered at 
mills, and manufacturers are in a position, did they 
care to use their advantage, to mark up their products 
a dollar or two per ton. There is very little such dis- 
position. In this branch productive capacity is well 
filled up. Everything hinges on the rush of business 
in March and April. With our best means for ascer- 
taining what is likely to be done, there is an uncer- 
tainty as to the magnitude of building operations, 
particularly in plate and shape lines. There are many 
who believe the fullest producing capacity will be 
taxed and that a generally higher level of prices is 
probable not only in furnace and mill products, but 
in many other lines ; in fact, there are those who con- 
fidently believe that the improving conditions will 
ere long result in a heavier importation of supplies— 
a not improbable contingency. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Flasgow Pig-Iron Market.—A good business was done 
in the warrant market last Thursday forenoon. About 
30,000 tons of iron were dealt in. After a flat opening 
prices hardened, and the close was firm, with Scotch 
iron 4d. per ton off, Cleveland losing 14d. per ton. The 
market was flat in the afternoon in sympathy with the 
weakness of the Stock Exchange. Prices gave way all 
round on the sale of 20,000 tons. At the close of the 
market the settlement prices were as follow: Scotch 
iron, 46s. per ton; Cleveland, 40s. 74d.; Cumberland 
and Middlesbrough iron, 49s. 14d. and 51s. per ton respec- 
tively. Atthe forenoon meeting of the market on Friday 
10,000 tons changed hands. Prices were steady at the 
previous night’s level. Including options, about 15,000 
tons were dealt in at the afternoon market, and the 
market closed firm at an advance of 1d. to 14d. per ton, 
the settlement quotations being 46s. 14d., 40s. 74d., 
49s. 14d., and 51s. per ton. At Monday’s forenoon 
session of the pig-iron market some 16,000 tons were 
dealt in, the inaction of operators being most pronounced. 
At the last Scotch iron was 4d. and Cleveland 1d. per 
ton up. In the afternoon the market opened steady, 
went strong, and then reacted, Scotch iron after reach- 
ing 46s. 44d. cash, relapsing to 46s. 34d. per ton, or 4d. 
better than in the morning. The sales amounted to 
20,000 tons, and the settlement prices were 46s. 3d., 
40s. 9d., 49s. 3d., and 51s. per ton. A fair amount 
of business was done on Tuesday forenoon, about 
15,000 tons of iron having been dealt in. Prices were 
firm, and Scotch iron rose 2d. per ton on the day. Cleve- 
land made 14d. per ton. In the afternoon the market 
was easier, In sympathy with a drop in the price 
of copper, and owing to the want of business. Only 5000 
tons were dealt in, and the greater proportion of the fore- 
noon’s improvement was lost. he settlement quota- 
tions were 46s. 3d., 40s. 9d., 49s. 3d., and 51s. per ton 
—no change. At to-day’s forenoon market 20,000 tons 
of iron changed hands. The tone was firm, and at 
the close Scotch iron was 2}d. up. In the afternoon 
15,000 tons were dealt in, and prices closed firm. The 
settlement prices were 4tis. 6d., 40s. 104d., 49s. 6d., and 
51s. 3d. perton. The following are the current quota- 
tions for No. 1 special brands of makers’ iron: Clyde, 
50s. 6d. per ton; Calder, 51s.; Gartsherrie and Sum- 
merlee, 51s. 6d.; Coltness, 52s. 6d.—the foregoing all 
shipped at Glasgow; Glengarnock (shipped at Ardros- 
san), 50s.; Shotts (shipped at Leith), 52s.; Carron 
ay ee at Grangemouth), 51s. 6d. per ton. The number 
of blast-furnaces in actual operation is the same as was 


reported last week, but there are three more making | I 


ordinary iron and three fewer working on hematite 
ironstone. The consumption is unusually large. The 
future of the market will .n some measure depend 
upon the particular demand, for there can be no doubt 
that the home consumption this year will exceed that 
very heavy consumption of last year. It is said that 
the “bears” in the Glasgow market have been depressing 
prices in the hope that the forward demand would this 
year show a falling off. There is nothing, however, to 
justify this expectation, for the Continent is buying much 
more freely than usual, and the forward shipments from 
Middlesbrough so far this year actually exceed the 
exceptionally heavy shipments of the same period 
last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 3770 tons, as com- 
vared with 3309 tons in the comesponding week of 
ast year. They included 100 tons for South America, 
260 tons for India, 455 tons for Germany, 250 tons for 
Holland, and 295 tons for China and Japan, smaller quan- 


tities for other countries, and 206 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 334,038 tons yesterday afternoon, 
against 334,388 tons yesterday week, thus showing a re- 
duction for the past week amounting to 350 tons. 


Finished Iron and Steel.—There is a fair amount of busi- 
ness doing in the finished iron trade, and the steel trade 
is getting busier. An order for 10,000 tons of steel bridge 
work for India has just been placed in this country, the 
— portion of it having been secured by a Glasgow 

rm. 


Sulphate of Ammonia.—This secondary product of the 
gas industry and the pig-iron establishments is in quieter 
emand ; business has been done recently through secon 
hands at 92. 15s. per ton Leith and Glasgow, and at 
91. 10s. per ton for April and May deliveries. Makers, 
however, are still holding out. 


Glasgow Copper Market.—Copper was idle at the morn- 
ing session of the market last Thursday, and prices were 
unchanged. The market remained neglected and un- 
altered in the afternoon. There was nothing done at the 
morning meeting on Friday, but the price was advanced 
3s. 9d. per ton. In the afternoon 50 tons were dealt in, and 
1s. 3d. of the morning’s gain was lost. At Monday morn- 
ing’s meeting some 50 tons of copper were bought, and the 
price rose 6s. 3d. per ton. No business was done in the 


afternoon, but prices advanced other 5s. per ton. At yes- 
terday’s forenoon market 25 tons of copper chan d hands, 


and the price made 1s. 3d. per ton. ‘Tin was also bought 
to the extent of 25 tons, and the ws advanced 7s. 6d. per 
ton. In the afternoon copper fell in price 5s. per ton, 25 
tons being dealt in at 50/. per ton three months, with 1/. 
forfeit in seller’s option. One lot of copper was bought 
this forenoon, and the price rose 5s. per ton. Other 25 
tons were sold in the afternoon, and prices reacted 33s. 9d. 
per ton. 


New IronWorks at Calder, near Airdrie.—An influential 
syndicate of Airdrie gentlemen have secured from the 
Caledonian Railway Company a site some 12 acres in 
extent’between Calder and Whifflet stations whereon to 
erect extensive iron works for the production of merchant 
bars, &c. Operations have n begun, and arrange- 
ments are being made so that the iron works can be con- 
siderably extended, and, if deemed advisable later, a 
steel plant can be put down. 
plant will be of the most modern and approved type, to 
secure the greatest economy in production, that the 
Victoria Iron and Steel Company, Limited, may be 
enabled to compete on favourable terms with other manu- 
facturers. Mr. David Home Morton, A.M.I.C.E., has 
been commissioned to design and put down the necessary 
works, ; 


Professor Stanfield and Technical Colleges.—A meeting 
of the Royal Scottish Society of Arts was held in the 
Heriot-Watt College, Chambers-street, Edinburgh, on 
Monday evening. Principal F. Grant Ogilvie, vice- 

resident, presided over a large attendance. Professor 
Stanfield, F.R.S.E., read a paper, entitled ‘‘ Experi- 
mental Investigation as Applied in the Teaching of 
Engineering.” In the course of his address he described 
in detail the course of laboratory instruction as carried 
out in the mechanical engineering department of the 
College, and pointed out the importance of such work. 
In concluding, he said it was to be regretted that 
public opinion in this country was not yet sufficiently 
alive to the absolute necessity of technically training 
the men who eventually would be the leaders in 
the profession. Continental opinion and the United 
States had, he declared, recognised this fact for 
several years, and did not grudge the few years 
spent in their well-equipped technical colleges and 
schools. If Great Britain was to hold the industrial 
supremacy of the world, there was no doubt the men who 
were to carry on the work in the future must be thor- 
oughly and properly trained in the scientific principles of 
their various professions. This, in Professor Stanfield’s 
opinion, could only be properly effected by combining 
experimental investigation with theoretical training. At 
the close of Mr. Stanfield’s address, Mr. Blaikie (of 
Messrs. T. and A. Constable) and Mr. Carrick (of Messrs. 
Ritchie and Carrick) spoke of the advantages which the 
Heriot-Watt College offered to young men who were 
going in for the engineering profession; and on the 
motion of the chairman, a cordial vote of thanks was 
awarded to Professor Stanfield. The company then 
visited the workshop and inspected the apparatus there. 


New Shipbuilding Orders.—The Union Steamship Com- 
ea of New Zealand have contracted with Messrs. 
Villiam Denny and Brothers, Dumbarton, for the con- 
struction of a steel screw steamer for the inter-colonial 
passenger service. She will be 330 ft. in length, 43 ft. 
in width, by 32 ft. 6in., and she will have a gross tonnage 
of 3500 tons. She is expected to attain a speed of about 
15 knots on her trial trip, and is to be delivered about the 
month of wn pana Her triple-expansion engines will be 
supplied by Messrs. Denny and Co., and they will be fitted 
with Howden’s forced draught.—Messrs, A. M’ Millan and 
Sons, also of Dumbarton, have received an order from 
Messrs. R. Houston and Co., Liverpool, for two first-class 
steamers of 3600 tons each, for their River Plate trade.— 
Mr. Thomas Orr, Jun., boat builder, Greenock, has con- 
tracted to build a gig and dingy for a steam yacht build- 
ing by Messrs. Thomson, Clydebank, and a gig and 
Daimler motor launch for the new yacht Oalanthe. 
—Messrs. William Brand, Greenock, has nearing comple- 
tion a steam launch of 35 ft., the engines of which are 
being supplied by Messrs. White and Son. 


Clyde Shipbuilding Trade—Launches during February. 
—The Clyde shipbuilding yards and marine engineering 








shops have passed through a busy month, with the result 





It is expected that the] q 


that 19 vessels were put into the water, of a total of 22,700 
tons. They included the Braemar Castle, 6200 tons, 
built for Sir Donald Currie and Co., by Messrs. Barclay, 
Curle, and Co.; the Valetta, 4000 tons, built by Messrs, 
M‘Niellan and Son, for Messrs. Gow, Harrison, and 
Co., Glasgow ; the Ujina,. 3500 tons, built by Messrs, 
Denny and Brothers, Dumbarton, for the British India 
Steam Navigation Company; the Nordharat, 3400 tons, 
built by Messrs. William Hamilton and Co., Port Glas. 
gow, for the Norden Steamship Company, of Copen- 
agen; the Chinkiang, 2100 tons, built by Messrs. Scott 
and Co., Greenock, for the China Navigation Company ; 
and the me ame 1300 tons, built by Messrs. H. and J, 
Inglis, Pointhouse, for Messrs. G. and J. Burns. It is 


q_| said that the new work in hand and on order amounts to 


426,000 tons. 


The Cross River Communication at Glasgow.—Bailie 
James Thomson, member of the Glasgow Town Council, 
and of the Clyde Trust, has for some time past had a new 
bridge scheme before the public, and yesterday it was 
brought before the Clyde Trust, but it was so much criti- 
cised that he withdrew his motion. The feeling appeared 
to be that it was the business of the corporation to con- 
struct the bridge, if actually needed. 


The New Graving Dock Pumping Machinery.—Last 
week the pumping machinery at the new graving dock 
at Govan was put upon its trial. As laid down, the pump- 
ing machinery is the most powerful of any yet constructed 
for a graving dock. There are two sets of direct-acting 
engines, two main centrifugal pumps, and one auxiliary, 
four return-tube boilers of the marine type, and all the 
usual odds and ends belonging to such an arrangement 
of machinery. The boilers provide steam of 120 Ib. pres- 
sure, and it is intended that the pumps shall clear the 
dock in two hours, removing 63,000 tons of water in the 
time. The engines were supplied by Messrs. Barclay 
and Son, Kilmarnock. 


New Cold Storage and Ice Company for Glasgow.—The 
Linde British Refrigeration Company, of London, have 
just finished the works of the Scottish Cold Storage and 
Ice Company, on the ammonia compression system. The 
plant is capable of producing 30 tons of ice per day, and 
of refrigerating 200,000 cubic feet of storage space, and it 
comprises two ammonia compressors, which are worked 
by gas engines, for which a Dowson gas producer was laid 
own. 








NOTES FROM SOUTH-YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. W. K. Peace, J.P.—The death took place at Shef- 
field on Saturday of Mr. William Kirkby Peace, at the 
age of 76. He was a son of Mr. Charles Peace, of the 
firm of C. and S. Peace and Co., file and steel manufac- 
turers, Eagle Works, which were established in 1710. At 
an early age he went to represent the firm in America, 
and returning at the end of three years, he joined the 
concern as a partner. A few years later Mr. Charles 
Peace retired, and the deceased was joined by his brother 
Charles, and the firm was continued under the style of 
W. K. and C. Peace. In 1894 the deceased retired. Mr. 
Peace held a position almost unique in local Methodism, 
and at one time or another filled every office open to a 
layman. On the magisterial bench he for many years 
did most useful, though unassuming, service. His excel- 
lent business qualities were ever at the service of the 
Chamber of Commerce, of which he was twice president. 


Assaying of Silver and Gold in Shefield.—A successful 
effort has been made to secure a more general opening of 
the assay office in Sheffield. Formerly it was only open 
three days a week, but this caused so much inconvenience 
and delay, that when approached on petition the guardians 
agreed to open it five dave a week. The silversmiths are 
now asking that the office might be open on Saturday, 
and also that gold may assayed in the city. The 

uardians are disposed to arrange for the opening on 

Saturday, but they do not think the quantity of gold 
plate wrought in Sheffield is sufficient to warrant the 
establishment of a gold assay here at present. 


Iron and Steel Trades.—The heavy branches of trade are 
characterised rather by steadiness than by a great rush of 
work. There are few departments, if any, in which men 
are not being found full employment, although there are 
a good many engineers'still out of work. The iron manu- 
facturers report that trade is fairly good, that prices have 
been gradually stiffening since the year opened, and that 
prospects are encouraging. At the =" time quota- 
tions are for irons delivered in Sheffield: West coast 
hematites, 59s. to 61s. per ton ; east coast ditto, 58s. 6d. 
to 59s.; Lincolnshire No. 3 foundry, 45s. to 45s. 6d.; ditto 
forge, 43s. 6d. to 44s.; Derbyshire No. 3 foundry, 46s. to 
46s. 6d.; forge ditto, 41s. to 42s. 6d.; bars, 5/. 17s. 6d. to 
6l.; sheets, 72. to 7/. 10s. There is a very large consump- 
tion of steel going on in the heavy branches, but there 1s 
not so much being used in the lighter trades of the city. 
In the file industry the means of production has now more 
than overtaken the demand, largely in consequence of the 
greatly extended use of machinery. Indeed, some of the 
file-cutters are complaining that they are only employ ed 
on what cannot well be compassed by the machines. 
When, a year ago, the men insisted on an advance in their 
wages, they were warned that it would result in firms re- 
sorting to machinery, who had hitherto confined them- 
selves to hand labour; that the cost for production = 
account of the keenness of competition offered by 
American and Continental workers could not be increased. 
The men, however, refused to listen, got the — 
and now they are beginning to suffer, There has “rn 
a similar experience in one branch of the ceca 
trade. The blanks of forks and spoons, when they 





leave the stamping machine, have rough edges, and 4 
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considerable number of men had employment in filing 
them. Recently one local firm put down machines for 
doing this work quite as well, and more expeditiously. 
The men were asked to follow the machines, and they 
refused. Others were found to do it, and this week the 
spoon and fork filers have appealed to the manager to 
find them something to do. Strenuous efforts are being 
made to introduce machinery into other branches of this 
trade, on account of the great difficulty there is from time 
to time with the workmen. Just now both the cutlery 
and plating trades are quiet, but a fair business is being 
done in sterling silver. 

The South Yorkshire Coal Trade.—Although the spell 
of colder weather that has set in has improved the 
demand for house coal, it is still very far below the 
means of supply, and some pits are only working four to 
five days a week ; and the greatest care has to exer- 
cised to keep stocks down. For all kinds of fuel for 
manufacturing and boiler purposes there is an excellent 
inquiry, and some sorts are rather difficult to obtain. 
With the activity that prevails in the heavy branches 
this difficulty is likely to be accentuated and prices will 
goup. For all the cheaper classes of manufacturing coal 
a good trade prevails. Both steel and foundry coke is in 
brisk request at full prices. 








OnrruARY.—We regret to have to record the death, on 
the 24th ult., of Mr. John Rylands, chairman of the well- 
known firm of Rylands Brothers, Limited, of Warrington. 





German Coat-Mininc.—The production of coal in the 
Dortmund district in the last quarter of 1897 was 
12,673,525 tons, or 840,112 tons more than the correspond- 
ing output in the corresponding period of 1896, The de- 
liveries of coal from the Dortmund district in the last 

uarter of 1897 were 12,653,495 tons, or 810,972 tons more 
than the corresponding deliveries in the corresponding 
period of 1896. ‘The coal output of the Dortmund dis- 
trict for the whole of last year was 48,363,987 tons, show- 
ing an increase ef 3,530,683 tons. The deliveries for the 
whole of last year were 48,378,644 tons, showing an in- 
crease of 3,491,091 tons. 

CATALOGUES.—We have received from the Britannia 
Company, Colchester, price lists of some new tools now 
being made by this firm. These include a treble-geared 
facing and boring lathe, a double-headed lathe, a turret 
screw-cutting lathe, and a vertical milling machine.— 
Messrs. Laing, Wharton, and Down, Limited, of 82, New 
Bond-street, W., have sent us a copy of their new cata- 
logue of ‘‘ track” tools, amongst which a rail-drilling ma- 
chine is worthy of special note.—We have received a 
copy of the new list of iron and steel sections issued by 
Sir Theodore Fry and Co., Limited, of the Rise Carr 
Rolling Mills, Darlington. This list contains an un- 
usual number of special sections, and should prove cor- 
respondingly valuable. 


Our Gotp Imports.—The value of the gold imported 
into the United Kingdom in January was 3,061,012/., as 
compared with 2,111,761/. in January, 1897, and 3,879,471. 
in January, 1896. The value of the gold imported from 
South Africa in January was 2,027,729/., as compared 
with 1,103,3797. and 529,239/.; that from Australasia, 
332,631/., as compared with 296,562. and 143,127/. ; 
and that from British India, 139,760/., as compared 


with 107,9802. and 88,737. The value of the gold im- | P 


ported from the United States in January was only 
15,607/., as compared with 19,2792. in January, 1897, 
and 2,100,1062. in January, 1896. The value of the 
imports of gold from France increased in January to 
303,3867., as compared with 111,420/. and 113,8277. The 
most striking feature in our gold imports in January 
was the magnitude of the receipts from South Africa. 

_ Rat. Construction in AmErica.—Mr. E. C. Potter, 
ina paper read before the Western Railway Club, Chi- 
cago, gave an interesting réswmé of the progress of rail 
construction and design in America. The earlier steel 
rails used in the States were, he stated, made in England. 
They were of comparatively light weight and gave ex- 
cellent service, in spite of the fact that their chemical 
composition often left much to be desired. For instance, 
he relates that one of these early rails made by Messrs. 
John Brown and Company, taken up after 15 years’ ser- 
vice, in order to have battered ends removed with a view 
to relaying, proved to contain about 0.17 per cent. each of 
carbon, silicon, and phosphorus, an analysis which 
nowadays would insure its immediate rejection. Yet 
this rail had seen 15 years’ hard service and ap- 
peared fit for 15 years more, after the removal of the 
damaged ends. The rails which succeeded these early 
specimens proved much less satisfactory on the line, and 
caused much attention to be paid to the chemistry of the 
subject, in the hope of finding a remedy for the rapid 
wear they exhibited by changing the chemical composi- 
tion. Such hopes proved elusive, and it was finally found 
that the real reason: of the rapid destruction of these 
newer rails was to be found in the unsuitability of the 
section adopted. With a view to postponing as long as 
sewed the necessity of relaying the rails, these latter 
iad been designed with special heavy heads, containing 
about one-half the total metal. The flange being then 
cooled more Tapidly than the head, and in order to 
enable the rail to be rolled at all, the metal had to be 
initially extremely hot ; the consequence was that it was 
impossible to put sufficient work upon the head, which on 
faving the rolls retained a coarse open texture which 
Wore rapidly under the wheels. In newer sections this 
error of design has been avoided, the metal being more 
evenly distributed, and on the heavier sections harder 


Steels are now used than were formerly considered ad- 
missible, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the weekly 
market here was only thinly attended, frequenters of 
*Change who live out of the town not caring to put in an 
appearance, whilst the smallpox epidemic continues. The 
market, however, was cheerful, and inquiries, especially 
from abroad, were reported pretty numerous. The amount 
of business transacted was not very large, but a few fair 
orders were placed. No. 3 g.m.b. Cleveland pig iron 
was quoted 40s. 9d. for prompt f.o.b. delivery, and parcels 
changed hands at that price. For pages to the end of 
next month No. 3 sold at 41s., and for delivery over the 
first half of the year 41s. 6d. was named, but business was 
chiefly confined to operations for early delivery. No. 1 
Cleveland pig was put at 42s. 6d. ; No. 4 foundry, 40s. 3d.; 
rey forge, 39s. 3d.; and mottled and white, 39s.; Middles- 
rough warrants opened at 40s. 94d., and closed 40s. 9d. 
cash buyers. East coast hematite pig was in pretty good 
demand ,and prices were firm. For early delivery of Nos. 1, 
2, and 3 the general quotation was 50s. 6d., and there were 
several buyers at that figure. Some sellers were inclined 
to hold out for a higher rate. Middlesbrough hematite 
warrants were firm at 51s. cash buyers. Spanish ore was 
dearer, owing to advance in freights. Rubio was 14s. 9d. 
ex-ship Tees. To-day the only change in price was in 
Middlesbrough warrants, which, after realising 40s. 104d. 
closed firm at 40s. 10d. cash buyers. 


Manufactured Iron and Steel.—In nearly all depart- 
ments of the manufactured iron and steel trades a good 
deal of work is being executed, and prices all round, 
though hardly quotably altered, have a decided upward 
tendency. For steel ship-plates up to 5/. 10s. has been 
asked, and some firms adhere very firmly to that figure ; 
but orders can still be placed at 5/. 8s. 9d., less the usual 
discount. Messrs. Dorman, Long, and Company, Limited, 
of 1, West Marsh, and Britannia [ron Works, are reported 
to have secured the large steel girder contract for the con- 
struction of the Manchester Dock warehouses. It is 
satisfactory to hear this, seeing that many orders for 
similar work are reported, from time to time, to go to 
Belgium. 


Shipments during February.—Though the shipments of 
pig iron for February did not compare over favourably with 
those for the corresponding pe om year, they cannot be 
said to be at all unsatisfactory for the second month of 
the year. The ong dl reached 77,338 tons, as compared 
with 87,830 tons for February, 1897. The foreign delivery 
was very good, being 33,566 tons, as against 28,609 tons 
during February a year ago. The default this year 
was on coastwise account, Scotland taking 10,500 tons 
less than for the same period last year, and there being a 
reduced quantity sent to English and Welsh ports. The 
coastwise shipments totalled 43,772 tons, as compared with 
59,221 tons for the same month in 1897. There was a 
marked decline in manufactured iron and steel, which 
comprised 14,716 tons of manufactured iron and 11,217 
tons of steel, as against over 30,000 tons under each head 
in the previous February. 


Coal and Coke.—The dulness in the coal trade which 
is generally looked for at this period of the year, when 
shipments are limited, and when the winter demand is 
nearly ended, is at present being felt. Bunkers vary in 
rice. Gascoal shows a falling off in demand. Manufac- 
turing coal quiet. Coke steady, and in pretty good 
demand for home consumption. Average blast-furnace 
qualities delivered here are put at 13s. 6d. 


Messrs. Bolckow, Vaughan, and Co.—The thirty-third 
annual report of Messrs. Bolckow, Vaughan, and Co., 
Limited, shows that the condition of the iron and steel 
trades during the past year was, on the whole, satisfac- 
tory. The profit of the year, after making provision for 
depreciation, was 250,000/., and, including the balance 
brought forward, 301,0007. The dividend on the ordinary 
shares is at the rate of 5 per cent. per annum, and con- 
siderable sums are allotted for improvements in furnaces 
and in extensions of Eston jetties, &c. The report also 
recommends the carrying forward of a large balance. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown little change. 
The market for large coal has ruled firm, with an upward 
tendency, and the Snead for small steam coal has been 
in excess of the supply. The best steam coal has been 
quoted at 11s. 6d. to 11s. 9d. per ton, while secondary 
descriptions have made lls. to 1ls. 3d. per ton. The 
demand for house coal has improved in consequence of 
the colder weather which has prevailed ; No. 3 Rhondda 
large has made 10s. 9d. to 11s. per ton. Patent fuel 
has exhibited little change. Coke has continued firm ; 
foundry qualities have brought 17s. 6d. to 17s. 9d. per ton, 
and furnace ditto, 15s. 6d. to17s. per ton. The imports of 
iron ore have been somewhat smaller than of late; the 
best rubio has made 14s. to 14s. 3d. per ton. The manu- 

factured iron and steel trades have continued active. 


The ‘‘ Psyche.”—The cruiser Psyche, now building at 
Devonport, will have an armament of eight 4-in. quick- 
firing guns on pedestal mountings, eight 3-pounder Hotch- 
kiss guns on recoil mountings, three Maxim machine 

ins, and two (above-water) Whitehead torpedo tubes. 

he guns will cost 6400/., while the total cost of the ship, 
when ready for sea, is estimated at 160,000/. 


The Electric Light at Exeter.—The electric lighting 
committee of the Exeter Town Council has reported a 
profit of 18437. for 1897. After meeting demands for 
sinking fund and interest, the committee recommended 
that 750/. should be placed to a reserve fund, carrying 
forward 781. Mr. Domville moved the adoption of the 





report, and said that the committee was proud to be able 
to say that its work had been carried out without calling 
for a penny from the rates. Within a short time the 
committee hoped to be able to devote some of the profits 
to a reduction of the cost of the light. The committee 
regretted the delay in arranging the street lighting, but 
the difficulties were now nearly at an end. What was 
— was a bond-fide all-night demand for the 
ight. 


Pembroke.—A contract for providing a water supply 
for Pembroke and the dockyard, in accordance with the 
requirements of the Admiralty, will be shortly let. 


Portishead District Water Company.—The report of 
the directors states that the revenue account shows a 
small decrease in the water rates as compared with the 
corresponding half-year. The working expenses show a 
decrease in the cost of pumping, but the miscellaneous 
expenses are more, on account of the company having had 
to appeal against an increased rating (in which they were 
successful), and an outlay incurred for analyses of the 
company’s water, consequent on an inquiry from the 
Portishead District Council. The directors have been 
successful in acquiring a piece of land at Portbury tor 
the erection of a pumping station, and they are makin 
arrangements for the necessary works to , souneabd 
with at once. 


London and South-Western Railway.—The increase in 
the revenue of this undertaking in the second half of last 
year amounted to 93,965/. Nearly all branches of the 
company’s traffic contributed to thisincrease. The work- 
ing expenses (exclusive of steamboats and Southampton 
Docks) showed an increase of 78,7597. This was attribut- 
able to additional train-miles run, the enhanced price of 
coal and other materials, additional miles of permanent 
way renewed, the extra repairs and renewals of the 
carriage and wagon stock, the opening of new stations 
and additional signal-boxes for the better working of the 
traffic, and a further increase of wages to the staff. The 
ratio of the working expenses to the traffic receipts stood 
in the second half of last year at 53.67 per cent., as com- 
sg with 52.28 per cent. in the second half of 1896. 

he revenue of Southampton Docks increased in the 
second half of last year to the extent of 5093/.; the 
increase in the working expenses in the same period 
was 6837. The steamboat revenue of the company in- 
creased in the second half of last year to the extent 
of 2551/. ; the working expenses were larger by 4461/. A 
steamer of increased capacity and improved type has been 
ordered for the company’s Channel Islands and Havre 
service. The cost of locomotive power in the second half 
of last year was 295,836/., as compared with 277,207/. in 
the corresponding period of 1896. The aggregate distance 
run by trains in the second half of last year was 8,503,183 
miles, as compared with 8,187,154 miles in the correspond- 
ing period of 1896. The maintenance of way, works, &c., 
involved an outlay in the second half of last year of 
218,817/., as compared with 204,540/. in the correspond- 
ing period of 1896. The length of line maintained in the 
second half of last year was 862 miles 23 chains, as com- 
pared with a similar length in the corresponding period 
of 1896. The total of 862 miles 23 chains was made up as 
follows: Six lines, 3 miles 65 chains ; four lines, 13 miles 
31 chains; three lines, 12 miles 71 chains; two lines, 594 
miles 29 chains ; and single line, 237 miles 67 chains. The 
expenditure made by the company on working stock to 
the close of last year was 4,632,787/. The working stock 
owned by the company at the same date was as follows: 
Locomotives, 702: tenders, 421; vehicles used in the 
coaching department, 3618; and trucks used for the con- 
veyance of merchandise, minerals, cattle, and ballast, 


The Forest of Dean.—At the half-yearly rent audit in 
the Forest of Dean, Mr. Foster Brown, the deputy 
gaveller, said Forest trade was increasing in volume 
steadily, and he hoped permanently. The output last 
year was 70,000 tons more than in 1896, 


Briton Ferry.—The output of hematite pig at the 
Briton Ferry Works has n upon a large scale; up- 
wards of 6000 tons of Spanish ore has been despatched 
for these works. The mills at the Villiers, Vernon, 
Baglan Bay, and Gwalia Tinplate Works are in full 
operation. 


The Rhymney Valicy.—There has been a good demand 
in this district for steam coal, and the local collieries are 
in full activity. Monmouthshire house coal has also been 
selling well both for exportation and inland delivery. 
The iron and steel trades have shown a good tone. 








PERSONAL.—We learn that Mr. William Isaac Taylor, 
M. Inst. Mech. E., of 56, Fenchurch-street, E.C., has 
been appointed as the successor to the late Mr. Archibald 
Thomson to represent the Darlington Forge Company, 
Limited, for London and south of England, for all their 
manufactures, with the exception of wage 4 work, Mr. 
Taylor has represen Messrs. Clarke, Chapman, and 
Co., Limited, of Gateshead, for the last 15 years, and this 
position he still retains. 





Sreet Cars.—The Schoen Pressed Steel Company, of 
Pittsburg, has secured a contract for the manufacture of 
five steel coal cars, with a capacity of 50 tons each, for the 
Pennsylvania Railroad. These cars will be the largest 
ever built, and will be experimented with on the Penn- 
sylvania Railroad in the coal regions. They will be flat 
bottomed, 30 ft. long and 10 ft. high from the rail, and 
they will be made of a plate steel. Five steel sample 
ore cars are also being built for the Butte, Anaconda, and 








Pacific Railway of Anaconda, Montana. 
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MISCELLANEA. 


Aw exhibition of mining machinery is to be held at 
Coolgardie in the autumn of the present year. The 
Government of Western Australia have arranged to carry 
exhibits free over their lines. 

The Liverpool Overhead Railway, in view of increasing 
speeds and weight of cars, are laying down Muirhead’s 
steel railway chairs. They are the first electrical railway 
to have done so. 

The Palmer Shipbuilding Company, Jarrow-on-Tyne, 
have received orders to supply to the Skipjack and Speed- 
well, torpedo gunboats, triple - expansion engines and 
water-tube boilers of the Reed type. They have also re- 
ceived orders to fit two destroyers of 27-knot speed, build- 
ing on the Clyde, with Reed water-tube boilers. 

At the annual meeting of the Vulcan Boiler and 
General Insurance Company, Limited (formerly the 
Boiler Insurance and Steam ns Company, Limited), 
the directors presented their report for 1897, which shows 
a very gratifying result. The gross revenue for 1897 was 
128,419/, 18s. 11d., as compared with 109,826/. 16s. 10d. 
for the year 1896, being an increase of over 18,5007. 


The traffic receipts for the week ending February 20, 
on 33 of the principal lines of the United Kingdom 
amounted to 1,514,305/., which was earned on 19,163? 
miles. For the corresponding week in 1897, the receipts 
of the same lines amounted to 1,468,576/., with 18,9514 
miles open. There was thus an increase of 45,729/. in the 
receipts, and an increase of 212} in the mileage. 


Experiments with a new torpedo net defence were 
carried out on board the Hannibal, battleship, at Ports- 
mouth on Monday. The meshes of the new net are 
smaller than in the service netting, and the wire is so 
stiffened as to counteract the effects of the pioneer or 
cutter. Although the net is much heavier than the 
pattern now in use, it was found that it could be triced 
out and hauled in in about the same time. The trial was 
witnessed by several officials from the Admiralty and by 
the principal officers of the dockyard. 


Mr. J. C. M‘Mynn, in a paper recently read before the 
meeting of the North-Western Electrical Association at 
Milwaukee, mentioned an interesting plan of effecting a 
small economy, which is now being tried in the States. 
The scheme in question consists in pumping the feed 
water into a tank above the boiler, the load on the pump 
being thus only that due to, say, a 20-ft. head. The tan 
is then closed completely by shutting a valve and this 
done, a second valve communicating with the boiler is 
opened, when the water runs in by gravitation. This idea 
is by no means a new one. 


The Council of the Society of Arts attended at Marl- 
borough House this week, when the Prince of Wales, 
Precktent of the Society, presented the Albert Medal 
to Mr. George James Symons, F.R.8., ‘‘for the services 
he has rendered to the United Kingdom by affording to 
engineers engaged in the water supply and the sewage of 
towns a trustworthy basis for their work, by establishing 
and carrying on during nearly 40 years systematic obser- 
vations (now at over 3000 stations) of the rainfall of the 
British Isles, and by recording, tabulating, and graphi- 
cally indicating the results of these observations in the 
annual volume published by himself.” 


We have received from Messrs. Cassell and Co., 
Limited, a set of 24 coloured plates drawn to scale, ana 
dealing with lathe construction, which have been pre- 
yared by Mr. P. N. Hasluck. The specimens of the 
sete in question have been selected with judgment, 
and show clearly the construction of the various parts. 
The finish of the drawings is, however, of a kind hardly 
suited to the workshop, there being a lack of breadth and 
boldness of treatment; and, above all, not a single 
dimension is printed on the plates. Hence whilst exhi- 
biting well enough the general construction of lathes, 
the plates cannot be recommended as an example to 
students who wish to prepare drawings in a workman- 
like manner, 

In opposition to the scheme for making Plymouth a 
port of call for mail steamships, which involves the 
deepening of the Cattewater, and is promoted by the cor- 
poration of that borough, a second, or alternative, plan is 
yroposed, viz., the conversion of Cawsand Bay into a har- 
ae by running out a breakwater from Penlee Point, 
hacking which numerous loading berths could be arranged 
for. It is claimed that in this way ships could land pas- 
sengers and mails with much less loss of time than if 
they proceeded right up to Plymouth, as contemplated in 
the corporation scheme. Branch lines to the proposed 
harbour could, it is stated, be constructed without diffi- 
culty from both the Great Western and London and 
South-Western Railways. 


A very interesting se of conducting a suburban train 
service 1s in use at Boston, Massachusetts. The trains 
serving the outlying districts are grouped into ‘‘schools,” 
which are described as follows by a correspondent to the 
Times: *‘ Every quarter of an hour a train leaves the 
terminus for a point some five miles off, calling at all 
stations, and then turning off down a branch. A few 
minutes latera second train starts, runs without stopping 
to the five-mile point, and then calls at all stations for the 
next five miles or so. A few minutes later again a third 
train starts, and, running unchecked to the ten-mile 
point, prolongs the service thence to the furthest station 
in the suburban area. At the next quarter of an hour a 
fresh ‘‘school” of trains repeats the tale. The same 
system is in force for the return journey. The luckless 


inhabitants of not a few of our London suburbs might be 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


DECEMBER. 


JANUARY. 


FEBRUARY. 














Hf 


} 
Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. 


The price of quicksilver is 


per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 


Heavy steel rails are to Middlesbrough quotations. 





thankful if the railway management of the nae city in 
the world would condescend sometimes to take a lesson 
from the ‘schools’ of the ‘hub of the universe.’ ” 


In a communication published in the Journal of the 
Association of Engineering Societies, Mr. W. J. Wilgus 
describes experiments in paints made by covering bright 
steel plates with the pigments in question and immersing 
them in a very weak solution of hydrochloric acid. He 
found that this oe the following order of merit: 1. 
Red lead and linseed oil. 2. Asphalte varnish paints. 3. 
Carburising paint. 4. Graphite paints. 5. Iron oxide 
paints. 6. Cheap patent paints. On the Rome, Water- 
town, and Ogdensburg Railway he states that the fol- 
lowing very cheap paint prepared from a formula given 
by Dr. C. b. Dudley, the chemist to the Pennsylvania 
Railroad Company, has so far given excellent results. 
The composition of this paint is as follows: 4 Ib. pure 
lamp-black ground in raw linseed oil, 3 gallon (United 
States) of genuine asphaltic varnish, } gallon (United 
States) of pure retined linseed oil, } gallon (United States) 
drying japan. The cost of the paint was from 2s. 6d. to 
3s. 4d. per gallon, and with one gallon 350 square feet of 
surface could be covered. (The U.S. gallon = # Impe- 
rial gallon.) 
mends that the surface of the metal should be thoroughly 
cleaned with the sand blast. A priming coating of red 
lead and linseed oil and second coat of asphaltic varnish 
should be applied at the shops, and finally a third coating 


For painting new work Mr. Wilgus recom- | 


after erection. The cleaning by the sand blast is especi- 
ally advantageous and is worth paying extra for. 

In making very accurate measures of temperature 4 
considerable time is often needed for the thermometer to 
reach its final reading. To avoid this delay, M. Dufour 
pro in the Archives des Sciences Physiques et 
Naturelles to deduce the final reading from the observed 
rate of rise of the mercury. He announces the following 
theorem of three temperatures: a, b, and ¢ are taken at 
equidistant intervals of time, then the final reading of the 
thermometer will be given by the equation 
_ (6 -a)(e — db) 
~ 2b-a-e 
| Thus with a thermometer which took 6f minutes to rise to 
| its final temperature the following figures were observed : 


t +b. 


At 14 minutes, temperature = 16.80 deg. = 4. 
” 17 ” ” ” = 17.48 ae b. 
” 20 ” ” ” = 18.00 , =. 





| Then from the above equation the final temperature 
should 


0.16 


| Actually it was found to be 19.70 deg. A similar calcu- 
| lation made with the temperatures observed at the 10th, 
15th, and 18th minutes respectively gave 19.71 deg. as the 
final figures. 


+ 17.48 = 19.69 deg. 
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of England Board and the Midland Wages Board 
agreed to co-operate in obtaining an exemption from 
the provisions of the Truck Act. Correspondence 
took place with the Home Secretary, and _ inter- 
views with the Superintendent-Inspector of Factories 
for the respective districts, after which a deputation 
went to the Home Office to explain matters. The re- 
sult was that the application for exemption was with- 
drawn. It wasdecided not to take further steps in 
the matter at present. The annual report of the 
Board was adopted unanimously, and the various 
speakers spoke encouragingly and hopefully of its 
work. No matter was considered too small to be 
considered, the result being that small disputes were 
adjusted and larger disputes were averted. 





The report of the National Union of Boot and Shoe 
Operatives states that trade has improved, but there 
is still a large number of unemployed, and also of 
partially employed members. The disputes ‘reported 
were ‘exceptionally light,” but the men won in 
Arbroath where pressure was brought to bear upon 
workers not to deal with co-operative stores. The 
men claimed the right to spend their earnings where 
and how they pleased, and were successful. The 
Council have decided to close the strike at Broms- 
grove, which had lasted 20 weeks, and to give the 
men still out either compensation or travelling cards 
to obtain work elsewhere. But the society will still 
block the shop, and pay a ‘picket ” to inform those 
who apply for work that the shop is closed to society 
men. At Chesterfield some men are on strike against 
an exceptional employment of boys, and the Council, 
after investigation, have decided to support the men, 
as the case proved to be worse than represented. The 
union have submitted a case to Lord James of Here- 
for.!, with special reference to his award. The point 
which has arisen is with respect to the minimum wage, 
which the employers interpret to mean that each 
individual workman at and after the age of 20 must 
apply personally for the recognition of such wage. 
The case is put very clearly and fairly, and it is pro- 
bable that the interpretation will be accepted by both 
parties now that Lord James has given his decision. 
The method of arguing out questions like these shows 
the great benefit of a reference instead of a strike. 
The award of Lord James is in favour of the view put 
forward by the union, but the union must claim on 
behalf of all workers. Ifthe worker is not in the union 
he must give his personal assent to the claim made on 
his behalf. The levy in support of the engineers was 
carried by a small majority of 1799, but as the dispute 
is over the men will not be called upon to contribute. 
The union has, however, contributed over 1000/.. The 
levy was to have been ls, per male member and 6d. 
per female member of the union. 





“* Exceptional activity is reported throughout all 
branches of the engineering trades” of Lancashire. 
In some departments the amount of . work offered 
is more than can at present be undertaken. This is 
especially the case with the leading machine-tool 
makers, who cannot possibly guarantee early delivery. 
It is probable that a large weight of work will have to 
be placed elsewhere. Inquiries are numerous, for all 
descriptions of machine tools, both in the light and 
heavy departments, many orders having been long de- 
layed owing to the recent engineering dispute. Loco- 
motive builders are exceedingly busy, many firms 
having more than sufficient work to carry them over 
the present year, and some well into the next year. 
Stationary engine builders are also busy, and orders 
are coming forward freely enough to keep them en- 
gaged for some time to come. Boilermakers are also 
active, and the same may be said of all other branches. 
The great activity which is developing in the ship- 
building trades will further increase such activity, and 
give full employment to all capable and steady hands, 
both in special branches and also in general engineer- 
ing shops. There is very little complaint as to the 
re-engagement of men who were locked out. Some 
have to take their turn, as things could not be got 
ready for a full re-start all at once. No serious dis- 
mutes have occurred, nor are there any pending, so 
fr as can be seen ahead. A steady business is being 
done in the iron trade, and prices are very firm ; but 
there is no great weight of buying going on, because 
many large users of iron had material in hand at the 
date of the stoppage. Corsumers seem to prefer only 
to purchase what is needed for present requirements, 
and postpone further orders. There is little proba- 
bility of any downward tendency in prices, for makers 
are well sold and there are no very large stocks to 
draw upon. A moderate business only has been doing 
in the finished iron trade, chiefly in bars; but the 
steel trade is active and prices are firm. Altogether the 
condition of trade and the outlook are most encourag- 
ing, if only there can be industrial peace, and no 
external complications to check the outflow of pro- 
duction. 





The volume of new business coming forward in the 
Wolverhampton district scarcely equals the expecta- 


tions formed some time ago when the engineering dis- 
pute came to be settled. But the several departments 
of the finished iron trade throughout South Stafford- 
shire, with the exception of common sheets, continue 
in a fairly buoyant condition. It is surmised that ex- 
port houses are holding back orders in the hope of ob- 
taining easier terms. Marked bars are in fairly good 
demand, and quotations are fully upheld. There has 
been a good current demand for chain and cable iron, 
gas-strip, and the better qualities of unmarked bars, 
though the terms are scarcely up to Association rates. 
Common sheets sell slowly, consumers only purchasing 
what is required for immediate wants. he belief 
seems to be that the revision of sheet-rollers’ wages 
will tend to still further reduce prices. The steel 
trade is active, there being a good demand for sheets, 
billets, bars, and blooms, but the complaint is that 
competition by the Welsh and Lancashire districts, 
and the increasing imports of bars from America, 
keep down the prices. Staffordshire cold-blast pig iron 
is in heavy demand, and prices are well maintained; 
but hot-air foundry pigs have been slightly weaker in 
price. The general run of engineering and allied 
trades continue fairly busy, including boilermakers, 
bridge and girder constructors, tankmakers, &c. The 
hardware trades also, for the most part, are well em- 
a ges both in the light and the heavier branches. 
Not only is trade generally good, but the prospects 
appear to be exceedingly bright, especially in view of 
further demands by the Government, both in connec- 
tion with the Army and the Navy. There are no 
serious labour troubles either present or pending, so 
far as matters stand at this date. The wages of all 
iron and steelworkers, and also coalminers, are regu- 
lated by a scale, the former under the Midland Wages 
Board, and the latter by arrangement with the colliery 
proprietors, so that in these great industries there is 
every prospect of peace. The influence of the Board 
goes further, for it helps to avert disputes in branches 
not under its control—the tendency being to negotiate 
before a strike takes place in most industries. 





Labour questions in Parliament were few, and not 
of supreme importance, during the past week. In 
reply to questions put to the Home Secretary, the 
latter stated that prosecutions cannot be commenced 
at the initiative of the lady inspector under the Fac- 
tory Act ; such action must be endorsed by the Chief 
Inspector of Factories. As regards any structural 
alterations, too, the lady inspector has to furnish 
particulars of defects, and her suggestions as to 
remedies, to the district inspector, who deals with 
the case. A report is to be made to the Chief Inspector 
in respect of communications between the lady and the 
district inspector, with the action taken and the result. 

The First Lord of the Treasury, in reply to a ques- 
tion as to the inconvenience and danger to the public 
involved in a strike of signalmen, gas-stokers, post- 
men, and others, stated that as the subject was fully 
dealt with in the Reports of the Royal Commission on 
Labour, it was inexpedient to reinvestigate the matter 
by a Select Committee of the House of Commons. 

Questioned as to the action of a captain and adju- 
tant recruiting officer in offering to provide pickets 
from the reserve men in the Wrexham district, in 
connection with a railway dispute, the Under-Secre- 
tary for War stated that the Commander-in-Chief had 
expressed disapproval of such action, and of the con- 
duct of the superior officer who had sanctioned it. 
The interference of the military, except in cases of 
disastrous riot, is always unwise. 

Nothing further has been done with respect to the 
discharge of the four men at Portsmouth. Indeed, 
nothing could well be done, seeing that the First Lord 
of the Admiralty has just suffered a sad bereavement, 
and was absent from his place in Parliament. The 
men are supported very largely by the civil population 
of Portsmouth and the district, but of course the naval 
and military residents, except among the working 
classes, support discipline, and this view is taken by 
the Board of Admiralty. The workmen generally are 
much exercised over the action taken, as it would 
seem to imply that any public exposure of grievances 
will be met by dismissal. But every case will have to 
be decided on its own merits as regards discipline. 





The railway strike in Ireland has not ended, but 
the company have been getting men to fill the places 
of those on strike. A number, it is reported, have been 
obtained in England, and have gone to take the places 
of the strikers. Some prosecutions were instituted at 
the close of last week for intimidation and violence, one 
man being committed for trial, two others were bound 
over to keep the peace, and one was dismissed. The 
Amalgamated Society does not seem to be able to deal 
with the dispute at all, except in the way of supplying 





funds, 
it can be settled on anything like a reasonable basis. 
This is where the late Mr. E. Harford was able to do 
good work, by initiating negotiations, which action 
often led to satisfactory results. 








The strike of roller turners at Bolton has been 


amicably settled by the secretary of the Local Trades 
Council. An agreement has been entered into as re. 
gards a new scale of piecework rates, which scale jg 
to be tried for six weeks. If during that time the 
men are not able to earn the standard weekly wages 
the amount is to be made up by the firm, and a new 
arrangement is to be made. This seems to be a 
satisfactory settlement. 

The hour-system, or, as it is often called, the minute- 
contract system, is well known to have its difficulties 
and inconveniences, the chief being the power to dis- 
miss or leave at an hour’s notice. No doubt an em- 
ployer is put to considerable inconvenience and often 
loss by men leaving at short notice. But it is also 
inconvenient to the men to be discharged at short 
notice. In the case tried at the Brentford County 
Court a few days ago his Honour, Judge Bagshawe, 
Q.C., gave damages to the employer against two 
brothers, one to the amount of 1/. 12s. 6d., the other 
ll. Os. 2d. for leaving at an hour’s notice. But if the 
two men had been discharged they would have had no 
remedy. It is'cases like these that irritate workmen 
because of the one-sidedness of the law. 





The twenty-fifth annual report of the Amalgamated 
Society of Decorators and Painters states that the 
number of members at the close of the year was 3726, 
showing an increase of 341 in 1897. The income was 
4158/.; the expenditure was 3237/.; the balance at the 
end of the year was 4797/7. During the 25 years of its 
existence the society has paid away as sick benefit 
15,534/., and 3135/. for funerals; the total cost of 
trade benefits, dispute pay, &c., was only 3039/, 
during the whole period. It is not one of the large 
unions, but it is modelled after the best, in so far as 
the circumstances of the trade will permit. It does 
not provide unemployed benefit. 

The Jewish tailors have also issued their balance- 
sheet, but it is only a trade protection society with- 
out provident benefits. It has 1210 members, and a 
balance of 522/. The income for 1897 was 672/., the 
expenditure 574/. This Society is quite differently 





But the great object should be to settle it, if | 


organised to the Amalgamated society of Journeymen 
Tailors. ; 





The whole of the men at Crewe and Carlisle em- 
ployed at the extensive works of the London and North- 
Western Railway Company commenced to work full 
time from Monday last, the 28th ult. The total number 
employed is from 7000 to 8000 men. It is five years since 
full time was worked at these places. In several of 
the shops the men are required to work overtime, as 
business is so pressing. This is another indication of 
the great activity in the engineering trades of the 
country, an activity all the greater by reason of 
the long stoppage. 





The masons in Berlin have, it appears, decided upon 
a general strike, the object being shorter hours, higher 
wages, and better conditions of employment. The 
masons in Germany are, perhaps, the best organised 
of any trade, and in one form or another the union is 
a strong one, and among the oldest in the German 
Empire. 

Some desperate rioting of the unemployed is re- 
ported from Sicily, the scene being Modica, near 
Syracuse. Great distress has prevailed in the district 
for a long time, and at last hunger drove the people 
into a tumultuous gathering, which formed into a pro- 
cession to the local authorities, demanding work or 
food. The authorities had prohibited the meeting, 
but the people assembled notwithstanding. Then the 
gendarmes arrested two of the leaders, whereupon a 
rescue was attempted, and the barracks were attacked. 
The men were rescued, but the military were called 
out, when a hand-to-hand struggle took place ; the 
soldiers, getting the worst of it, fired. Several were 
killed ry many wounded, but the rioters held the 
ground until a reinforcement of troops arrived. 

Labour disturbances also took place at Salamanca, 
in Spain, where some 3000 persons paraded the streets 
demanding work or food. A deputation was sent to 
the prefect and mayor who urged the people to remain 
quiet, with the promise that work should be found. 
Some of the people, however, threw stones, and ulti- 
mately ‘aided | the railway station where they ripped 
open sacks of grain, and appropriated it. 

Reports from some parts of the United States are 
not very encouraging for labour just now ; many of the 
trades have been passing through a period of de- 
pression due to various causes. The labour unions 
are busy re-organising, more quietly than usual, but 
evidently with the intention of a movement when the 
time is ripe. The skilled trades have been feeling the 
depression more than the unskilled. 








Pic my ALABAMA.—The production of pig in Alshame 
in 1897 was larger than in any former year. The outpu 
amounted to 947,831 tons, as compared with 922,170 tons 
in 1896, 854,667 tons in 1895, 592,392 tons in 1894, 726,' 











tons in 1893, 915,296 tons in 1892, and 795,673 tons in 189]. 
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CONGO RAILWAY. 


Tus undertaking is gradually acquiring a certain 
importance. At the close of June, 1897, the construc- 
tion account, including steamers and rolling stock, 
stood at 1,703,913/. In this total steamers figured for 
9632/.; rolling stock for 111,985/. and actual construc- 
tion of the line for 1,466,836. The company had cash 
and securities in hand at the same date to the 
amount of 435,228/. The securities, it should be ob- 
served, included the amount due from sundry debtors. 
Capital had been raised at the close of June, 1897, to 
the extent of 1,200,000/. by shares, while a further 
1,200,000/. had been realised by the issue of de- 
bentures at rates ranging from 3 to 44 per cent. 
The receipts on revenue account for the year 
ending June 30, 1897, were 179,447/., while the 
working charges for the year were 131,596/., leav- 
ing a balance of 47,851/. The total of 1,466,836/. 
representing the expenditure on construction ac- 
count was made up as follows: 1890-1, 82,0141. ; 
1891-2, 168,074/. ; 1892-3, 207,358/.; 1893-4, 175,9261.; 
1894-5, 175,884/.; 1895-6, 253,435/. ; and 1896-7, 
404,195. It will be seen that constructive opera- 
tions have been pushed forward with more vigour 
during the last two years; this is probably due to 
the fact that the accounts for 1896-7 showed a profit 
at the rate of something over 24 per cent. per annum 
upon the capital expended in the construction and 
equipment of the line. According to the programme 
at present sketched out the line terminates at Dolo, 
on Stanley Pool, where workshops will be erected. 
It will then have a length of 2424 miles. At the close 
of June, 1897, the line was in operation from Matadi 
to Tumba; a distance of 1174 miles, and traffic was 
further commenced to Inkissi, August 1, 1897. An 
extension to Leopoldville is in contemplation, but this 
extension will only involve a branch 6} miles in length. 
It is not proposed for the present to erect a terminus, 

roperly so-called, at Stanley Pool, but various esta- 
Diskeonts scattered along the shores of the Pool 
will be united to the line. Between Matadi and 
Tumba the line is well ballasted, but as much can 
scarcely be said of the succeeding section between 
Tumba and Inkissi ; of course this state of things will 
be improved later on. The soil, it may be observed, 
is very sandy between Inkissi and Stanley Pool ; and 
this will probably involve some ballasting difficulties. 
At the close of last year all the bridges upon the line 
were built as far as Kimpess¢, but between Kimpessé 
and the Gongo three or four small bridges were still 
unfinished. An iron bridge, which is to be thrown 
over the Gongo, will have a span of 166} ft. At 
Inkissi there will be a still bolder bridge, viz., a 
single-span structure with an opening of 333} ft. The 
piers of this bridge were completed at the last dates, 
and were ready to receive the ironwork. Beyond 
Inkissi very few metallic works will have to be con- 
structed, and these will also be unimportant. 

As regards the equipment, the management has 
adopted for goods traffic three-axle engines, weighing 
264 tons each; 18 engines of this type have been 
placed upon the line. It has also five four-wheel 
engines of another type. The engines employed for 
passenger trains have two axles, and weigh 18} tons 
each; there are also 16 engines, weighing 14 tons 
each, in use upon the works. When the line has been 
completed these engines will be used for maintenance 
purposes. The trucks used for the conveyance of 
goods are of a two-axle type, and have a carrying 
capacity of 10 tons each. Upon the completion of the 
line the company will have four workshops of the 
usual character. Two of these have been already com- 
pleted at Matadi and Tumba ; the two remaining shops, 
which have still to be built, will be erected at Boko 
and Dolo. The most important works will be at 
Matadi and Dolo, and will be well equipped with 
. tools of the most approved descriptions. A tele- 
phone service will be provided throughout the 
line ; it has been already carried to a distance of 
2217 miles. It is also in contemplation to stretch a 
telegraph wire from Matadi to Stanley Pool; but 
arrangements will have to be matured on this head 
with the Congo Government. The amount expended 
for additional rolling stock in 1897 was 39,908/. The 
rolling stock upon the line at the close of June, 1897, 
comprised 39 locomotives, 160 platform. trucks, 42 
ballast trucks, &c. The number of passenger carriages 
was still, however, extremely limited. 

The Congo Railway will assist in developing the 
vast area of Equatorial Africa. The task is an arduous 
one, and the mere establishment of the Congo Rail- 
way will not solve all the problems which have 
to be faced. If Belgium is to make a successful 
settlement in the Congo country a great deal more 
Belgian capital, and a = deal more Belgian popula- 
_ will have to find their way to Equatorial Africa. 

he Congo makes a great bend northward from Living- 
oor Falls, and the extreme distance of this northern 

nd from the Zambesi is about equal to that which 
ee the Zambesi from Cape Town. The distance 
tom the northern bend of the Congo to Khartoum is 
about as much again, 





RAILWAY COLLISION AT RYHOPE. 


A HEAVY mineral train, when running down a steep 
bank towards Ryhope Station, on the North - Eastern 
Railway, on December 27 last, got beyond the con- 
trol of the driver and guard, with the result that it 
collided with another goods train standing just below 
Ryhope Station. Considerable damage was done to 
rolling stock, and some of the wagons of the standin 
train, which was minus its engine, were driven forwa 
about ? mile by the shock. The driver and fireman of 
the runaway train stuck to their engine, and managed 
to keep its speed down to about 20 miles an hour. They 
were o Bovey but not seriously hurt. The guard jumped 
off on to the station platform, and received injuries to his 
face and hands. The train weighed about 3154 tons, and 
most of the wagons were loaded. In accordance with the 
regulations the guard pinned down five loaded wagons at 
the top of the bank, and also two empty wagons in addi- 
tion. After the collision two of the brake handles of the 
wagons were found free, but whether they were re- 
leased by the collision, or whether the pins had been 
insecurely put in, could not be ascertained ; and Colonel 
Addison remarks that he thinks ‘‘it must be admitted to 
be a general feature of similar accidents that some of the 
wagon brakes are released whilst running, and the pat- 
tern of brake in ordinary use is undoubtedly capable of 
considerable improvement in this and other respects.” 
There was a wet mist blowing from the sea, and Colonel 
Addison considers that the guard did not make sufficient 
allowance for the probable state of the rails at the time ; 
and, further, he doubts if the regulation number of brakes 
to be pinned down on this bank in fine weather has not 
been fixed too low, though it is true no previous difficulty 
seems to have been experienced. For not having applied 
his Westinghouse brake until the train was actually ‘‘out 
of hand,” the driver is held to have clearly committed an 
error of judgment. It was quite unusual for the stand- 
ing train to be left on the main line, but the siding 
happened to be already occupied. Passenger trains are 
not allowed to descend the bank until the line at Colliery 
Junction (just below the station, and where the first train 
was standing) is clear, and the inspecting officer under- 
stands that this rule will in future be also applied to 
goods trains. 








THE PHYSICAL SOCIETY. 

THE ordinary meeting of the Physical Society, Mr. 
Shelford Bidwell in the chair, was held at Eton College. 
The President informed the Society of the resignation of 
one of its Hon. Secretaries, Mr. T. H. Blakesley, M.A. In 
doing so, he referred to the many important services 
rendered to the Society by Mr. Blakesley, and he ex- 

ressed the Society’s deep and general regret that Mr. 
| at should now feel unable to continue them. The 
council elected Mr. W. Watson, B. Sc., to the office of 
hon. secretary. 

Professor t. C. Porter, in whose laboratory the meeting 
was held, said it gave him very great pleasure to welcome 
the Physical Society. Eton had been most properly 
called “the English home of ancient classical learning.” 
For the education of youth classics had proved itself of 
cardinal value. He believed that other Fellows of the 
Physical Society, with himself, desired that the revered 
tradition of classics should be maintained at Eton; at the 
same time, they would agree with him that there was no 
better supplement to classics than a fair knowledge of the 
natural sciences. Professor Porter then gave a lecture, 
illustrated by lantern photographs, on ‘‘ Observations on 
the Peak of Tenerife.” He also described his method for 
measuring the diameter of the earth. The method con- 
sists in observing the shadow cast by the Peak upon the 
sea, and measuring the time that elapses between the 
moment when the apex of the shadow touches the sea 
horizon, and the instant when it is eclipsed by the shadow 
of night. Professor Porter called attention to a phenome- 
non hitherto unnoticed, 7.e., that the heated air ascending 
from the Peak casts a shadow, seen as a faint prolonga- 
tion of that of the Peak; it rises obliquely from its apex. 
A photograph was exhibited, taken on a quarter-plate, in 
which is visible the curvature of the horizon as view 
from the altitude of the Peak. An interesting series of 
unique photographs, illustrating the conformation of the 
Peak and the phenomena at sunrise and twilight in that 
latitude, was also shown. In regard to twilight he noticed 
that the first approach of night, as observed looking east- 
ward, is marked by a dark border of about 5 deg. width, 
followed by asky somewhat lighter. The lecturer discussed 
also ‘‘A New Theory of Geyser Action.” The theories of 
Bunsen and others fail to — why the geyser-throat 
appears almost es full at the end of an eruption. 

is immediate refilling is the more remarkable when it is 
remembered that some of the — of the Yellowstone 
region discharge 14 million gallons at each eruption, and 
that the eruptions may occur at five-minute intervals. 
Moreover, the theories generally accepted assume steeper 
temperature gradients than those ina region like Yellow- 
stone. Professor Porter suggests that the phenomena 
are better explained on the assumption of an arrangement 
of strata such as exists in artesian-well districts, the 
throat or shaft of the geyser being in the position of a well 
communicating with a subterranean stream—the ‘“‘ tube” 
of the geyser. From the disturbed nature of the region, 
the tube of the geyser follows a waved course; the 
“* shaft” rises from the crest of the terminal wave; the 
other crests may be steam traps. Since a basin-like for- 
mation is characteristic of all geyser regions, it is fair to 
assume that the end of the tube remote from the shaft 
has an outcrop on the hills that form the sides of the 
basin. By means of this outcrop water continually flows 
into the tube. Where the tube does not sink deeply 
enough to attain the temperature necessary for the gene- 
ration of steam, a quietly flowing hot spring is the result, 


But if, at any point, the tube descends to underground 
temperatures sufficiently great, steam is formed, and is 
trapped at the highest point of a bend. Ultimately this 
steam checks the flow of water until the accumulated 
head of cool water from the hills overcomes the resistance, 
condenses the steam, and re-establishes liquid continuity. 
Urged by the pressure behind it, the stream is impelled 
towards the geyser throat ; it forces the hot water before 
it until equilibrium is once again restored in the tube. 
Professor Porter afterwards exhibited ‘‘a method for 
viewing lantern projections in stereoscopic relief.” A 
slotted disc rotates in front of the two lanterns. These 
project two stereoscopic views in rapid alternation upon a 
screen, in such a way that the two projections are approxi- 
mately supe’ . In the rim of the disc other slots are 
cut, through which the observer looks. The arrangement 
of slots is such that the right or left eye is only able to 
see the screen at the moment when its own picture—i.e,, 
the picture from the right or left lantern—is on the 
screen. When the rotation is sufficiently rapid the views 
appear as one, without ‘‘flicker,” in stereoscopic relief. 
The President proposed votes of thanks, and the meeting 
was adjourned until March 11. 








Paris.—The expenditure of the Municipality of Paris 
for 1898 is officially estimated at 14,514,747/. This total 
includes the charges for the year of all the loans con- 
tracted by the Municipality. 





THE Encine, Borer, AND Empioyers’ Liasinity IN- 
SURANCE Company, Limirep.—At the annual general 
meeting of the above company, held at the head office, 
12, King-street, Manchester, on the 24th ult., the chair- 
man, Mr. R. B. Longridge, in proposing the adoption of 
the report of the directors, stated that during the past year 
the breakdowns of engines had been more than usually 
numerous, and in some cases very destructive, but happily 
there had been no loss of life through these accidents. 1t 
was a mistake to sup that disasters were more fre- 
quent amongst old and ill-designed engines than amongst 
engines of modern type and under careful management. 
He might mention one instance of a pair of triple- 
expansion engines of modern type, indicating 460 horse- 
power, supplied with steam from boilers working at 
200 lb. pressure per square inch, under the charge 
of a competent, trustworthy attendant, which sud- 
denly broke down; the flywheel, about 30 tons weight, 
falling to pieces, one of which through two fire- 
proof floors above, others through the engine-house wall 
and through the wall of one of the spinning rooms, making 
great havoc in all directions, the engine-house being left 
full of débris. The number of boiler explosions occurring 
annually throughout the kingdom continued to diminish, 
although the recently issued Board of Trade report on 
the working of the Boiler Explosions Acts, 1882 and 1890, 
for the year ending June 30, 1897, might convey a dif- 
ferent impression. That report showed that the number 
of lives lost, though greater than during the previous 12 
months, when there were exceptionally few fatalities, was 
below the average for the last 15 years, and it should be 
borne in mind that the report included a large proportion 
of accidents, such as fractures of steam pipes, failures of 
joints, and various mishaps which prior to the passing 
of the Boiler Explosions Acts, were never recorded. Of 
the 80 cases dealt with in the report referred to 25 only 
were actual boiler explosions, viz. : 20 on land, causing five 
deaths ; and five on board ship, causing three deaths. The 
remaining 55 accidents, causing 19 deaths, were certainly 
not boiler explosions, as generally understood. It would 
thus be seen that this report would be likely to give to 
the uninitiated a very exaggerated idea of the dangers 
arising from the use of steam boilers. The diminution in 
the loss of life from this cause since boiler insurance was 
first established was very striking. At that time the 
average number of deaths from boiler explosions was ten 
times that of last year, although the number of boilers 
then in use was probably not more than one-third 
the number now working, and the average working 
pressure considerably lower. He was still convinced 
that the policy pursued in late years by the Board of 
Trade Commissioners in the firm administration of the 
punitive clause of the Boiler Explosions Act, which em- 
powered the Commissioners to inflict heavy penalties 
upon ay 2 ay and guilty parties, was all that was neces- 
sary to bring home to boiler owners the responsibilities 
devolving upon them. Compulsory inspection a very 
plausible sound, but he contended that any system of in- 
spection, however complete, would be liable to mistake, 
misjudgment, and even incompetence on the part of the 
inspectors, and would fail to secure entire immunity from 
accident. No more salutory enactment than the clause 
of the Boiler Explosions Act to which he had referred, 
was needed, and it would be worse than useless to pass a 
Bill containing the absurd provision which had ap- 
peared in every Bill which had been laid before Parlia- 
ment in late years, viz., that the boiler owner should 
alone be responsible for the selection of a competent 
inspector, a provision which would free the owner from 
blame so long as he appointed any man whom he be- 
lieved, or professed to believe, to competent. He 
observed that notice had again been given of the 
intention to introduce into Parliament a Bill for the in- 
spection and registration of steam boilers, which he pre- 
sumed would be drawn on similar lines to its predecessors, 
and he also found that notice had again been given of a 
Bill for the certification of enginemen. With regard to 
the latter it would be obvious that men who could readily 
obtain certificates by ing examinations might be 
utterly wanting in reliability; whilst hundreds of steady 
trustworthy, and competent men would be debarred from 
following occupations for which they were well qualified, 
owing to their inability to pass 9 verbal or written exami- 
nation, 
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WESTLEY’S BEARING FOR ROLLS. 


Tue necks of rolls are a continual source of trouble 
and expense on account of the frequency with which 
they break. Numberless devices have been advocated 
for increasing their life, and many have been tried by 
the makers of steel and iron plates with greater or 
less success. Among those which have given favour- 
able results is Westley’s bearing, manufactured by 
Messrs. Arthur Westley and Co., of Kate’s-hill, Bir- 
mingham. The construction of it is sosimple that at 
first sight one is disinclined to believe that it can 
exert any useful influence on the roll ; but from testi- 
monials that we have seen from firms of high stand- 
ing, it is evident that these bearings do greatly de- 
crease the number of breakages. 

Referring to the annexed engravings it will be seen 
that the brass, or rather bronze, for it is cast from 
special mixture, differs from the usual pattern by 
being cut away at the part which ordinarily abuts 
against the fillet, or curved shoulder, of the roll. This 
is the case not only with the bottom bearing shown in 
the illustrations, but also in the side and top bearings. 
It is in this fillet that the commencement is found of 
the cracks which eventually destroy the roll, and the 
theory is put forward that these cracks are the result 
of expansion, due to excessive pressure or friction at 
this point. There is evidence in favour of this view in 
the fact that rolls fitted with these bearings run cool, 
and stand remarkably well. Westley’s bearings have 
been in use for several years, and experience is 
strongly in their favour. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. JoskpH L. THomMpsON AND Sons, Limited, 
Sunderland, launched the s.s. Bodlewell on the 18th ult. 
She has been built to the order of the Tyzack and 
Branfoot Steam Shipping Company, Limited, Sunder- 
land. The oiacad dimensions are: Length between 
perpendiculars, 350 ft.; breadth extreme, 47 ft.; depth 
moulded, 26 ft. 8in. Shehas been specially constructed 
for the Atlantic trade, and has every facility for the 
rapid handling of cargoes. The engines are constructed 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland. 





Messrs. Scott and Co., Greenock, on the 2lst ult., 
launched a steel screw steamer named Chin Kiang for the 
China Navigation Compan Dimensions: Length, 
275 ft.; breadth, 38 ft. ; depth, 22 ft. 6 in. ; of 2100 tons 
gross and 2700 tons carrying capacity. The builders will 
supply triple-expansion engines, the cylinders of which 
will be 20 in., 32 in., and 52 in. in diameter, with a piston 
stroke of 39 in. This is the first of an order for six 
steamers booked by Messrs. Scott and Co. for the China 
Navigation Company. 

Messrs. Furness, Withy, and Co., Limited, West 
Hartlepool, launched on the 22nd ult. a steel screw 
steamer to the order of the Chesapeake and Ohio Steam- 
ship Company, Limited, London. She is intended 
for the cargo and cattle service between London, Liver- 

001, and Newport News. Her dimensions are as follow : 
Loaath over all, 490 ft.; beam extreme, 56 ft.; depth 
moulded, 35 ft. 6 in. ; her deadweight carrying capacity 
will be about 11,500 tons, with a measurement capacity of 
about 18,000 tons. Arrangements have been made for 
carrying over 800 head of cattle under the shade and 
bridge decks. The vessel will be fitted with triple-expansion 
engines by the North-Eastern Marine Engineering Com- 
pany, Limited, Wallsend-on-Tyne, the diameters of the 
cylinders being 28in., 46in., and 75 in. by 54 in. stroke; 
steam will be supplied by four single-ended boilers, 
15 ft. 6 in. in diameter by 10 ft. 6 in. long and 180 Ib. 
working pressure. She was named Rapidan. 

The official two hours’ trial of the Woodlark, one of the 
shallow-draught armed river steamers recently ordered 
by the British Government, took place on Tuesday, the 
22nd ult. on the Thames. The vessel, which has been 
built by Messrs. John I. Thornycroft and Co., is 145 ft. 
long and 24 ft. broad. The draught of water was not to 
exceed 2 ft. when loaded with 30 tons deadweight, and 
the speed under these conditions was to be 15 miles per 
hour. The mean draught of water on trial was found te 
be 1 ft. 114 in., and the vessel covered 30} statute miles in 
two hours. She is armed with quick-firing and Maxim 
guns, and the sides above water-line and the deck in way 
of the machinery are protected with Cammell’s bullet- 
proof steel plating. The Woodlark is fitted with Thorny- 
croft twin-screw turbine propellers ip raised tunnels, and 
is the fastest of the gunbo:ts of this class hitherto con- 
structed. Her speed astern was found to be 4} miles per 
hour, and she proved to be under control when going 
astern. The Admiralty was represented by Mr. James 
Cotsell and Mr. W. J. Harding, and the contractors by 
Mr. S. W. Barnaby, Mr. George Brown being in charge 
of the machinery. 





A new oil steamer was launched on Tuesday, the 22nd 
ult., from Sir W. G. Armstrong, Whitworth, and Co.’s 
Walker shipyard. The new vessel, which has been con- 
structed of steel under the supervision of Lloyd’s, is to 
the order of Messrs. M. Samuel and Co. on behalf of the 
Nederlandsche Indische Industrie en Handels Maats- 
chappij. She is arranged for carrying petroleum in bulk 
on Swan’s continuous-expansion trunk principle. She is 
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draught of only 15 ft., and the speed under these condi- 
tions will be 10 knots. 





Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
launched, on the 23rd ult., the Braemar Castle, a screw 
steamer of about 6200 tons gross, built for the inter- 
mediate service of the Castle Mail Packets Company. 
The hull is built of steel throughout to the requirements 
of the Board of Trade for a foreign-going passenger 
steamer, and the subdivision by bulkhead and cellular 
double bottom has been specially attended to. The 
dimensions of the vessel are as follow: Length over all, 
about 470 ft. ; length on water-line, 450 ft. ; breadth, ex- 
treme, 52} ft.; depth, moulded, 333 ft.; depth, hold, 
304 ft. The height from the keel to the top of the pro- 
menade deck is about 52 ft., and to the navigating bridge 
about 60 ft. The vessel will have accommodation for 
over 70 first-class passengers forward of the machinery 
space on the upper and bridge decks ; 130 second-class, 
amidships on the main and upper decks; and 160 third- 
class aft, in the ’tween decks and the poop; while the 
remainder of the tween decks has been fitted so as to be 
available either for additional third-class passengers or 
for transport service. Some of the state-rooms are for 
single ngers, most for two, while others are arranged 
as family cabins for four, with doors communicating from 
one room to the other. Electric light, refrigerating ap- 

liances, and all the other accessories of the first-class 
iner are included in the equipment. The boats will be 
16 in number, placed on top of the promenade and poop 
decks. The propelling machinery is of the quadruple- 
expansion type, balanced on the Vernon Glia: Pounty 
system, which arrangement has been adopted by the 
Castle Mail Packets Company on account of the advan- 
tages it offers, not only as regards economy; but also in 
practically abolishing the vibration of the ship due to the 
machinery. 





The Violet, torpedo-boat destroyer, had a 12 hours’ 
economical coal consumption trial at Portsmouth on 
Wednesday, the 23rd ult. She was required to steam 
at 13 knots with a coal consumption not exceeding 1 ton 
r 30 miles. The mean speed of the 12 hours was 13.008 
nots, and the consumption 1.99 lb. per unit of power 
per hour. The average worked out at 364 miles per ton 
of coal, and, as the vessel carries 84 tons of fuel, this 
gives her a radius at economical speed of 3066 miles. 


Messrs. David and William Henderson and Co., Par- 
tick, launched on the 24th ult., an auxiliary steam 
— named Norseman, built to the order of Mr. S. R. 
Jatt, of Oldham. The vessel has been designed by Mr. 
St. Clare Byrne, naval architect, Liverpool, under whose 
superintendence she has also been constructed. The 
dimensions of the vessel are: Length over all, 184 ft.; 
breadth, 27 ft.; and depth, 17 ft. 7 in., with a tonnage 
of about 520 tons yacht measurement. Internally the 
vessel has been fitted in a most handsome and luxurious 
manner, the upholstery and cabinet work of the principal 
saloon and __state-rooms being undertaken by Messrs. 
Waring and Co., of Liverpool. The deck houses con- 
tain a saloon forward, and also one aft. The captain, 
officers, and crew occupy the forward portion of the 
vessel. The vessel is fitted with three masts of Oregon 
pine, and will be rigged as a three-masted topsail schooner, 
thus giving her a very large spread of canvas. The sails 
have have been supplied by Messrs. Lapthorn and Rat- 
seys, of Cowes. She will, however, not rely completely 
on her canvas for progress, for the builders have fitted her 
with a set of compound engines, capable of driving her 
atas of 11 knots. A most complete installation of 
electric light has been fitted throughout by Messrs. J. P. 
Hall and Co,, Oldham, with an arrangement of cells for 
the stor of electricity to avoid the necessity of run- 
ning the dynamo at night. 


_The Flying Fish, torpedo-boat destroyer, built and en- 
gined by the Palmer Shipbuilding Company, had her 
Initial three hours’ coal-consumption trial on the 25th 
ult. The mean of six runs over the measured mile in 
Stokes Bay gave her a speed of 30.361 knots, with 390.7 
revolutions a minute, while with 393 revolutions for the 
three hours the speed by patent log was 30.484 knots. 
The indicated horse-power on the mile was 6431, and for 








designed to carry a deadweight of about 2100 tons on a 





the three hours 6457, showing remarkable uniformity in 
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both phases of the trial. There was an abundance of 
steam throughout the run. Lieutenant Morgan was in 
command, and Mr. J. W. Reed, the patentee of the 
boilers, represented the contractors. 











Prussian State Raitways.—The net revenue of this 
system increased last year to 25,194,950/., as compared 
with 23,473,434/. in 1898-6. It is claimed for the system 
that it now yields a return upon the capital invested in it 
at the excellent rate of 7.15 per cent. per annum. 





THE CuitKoot Pass.—The Westinghouse Electric and 
Manufacturing Company, of Pittsburg, has shipped to 
Seattle, Washington, a complete electrical equipment for 
the Dyea Klondyke Transportation Company. It is 
designed to facilitate the crossing of the Chilkoot Pass, 
The equipment, which is the first of its kind ever sent to 
that portion of Alaska, consists of one 45-kilowatt two- 
phase alternator, with its accompanying exciters and 
switchboard ; one 30 horse-power Westinghouse motor ; 
one 15 horse-power Westinghouse motor ; two 25-kilo- 
watt raising transformers; and four 10-kilowatt step. 
down transformers. The distance of transmission of 
the power will be 13 miles, and 5000 volts will be sent on 
the line. One of the tramways will be driven by a 30 
horse-power motor 12 miles from the generator ; and the 
other one, a mile further on, will be driven by a 15 horse- 
power motor, 





DERAILMENT AT LUFFENHAM.—A special train of horse- 
boxes ran off the road at Luffenham Station on the Mid- 
Jand Railway on November 17 last, whereby two grooms 
were severely injured, and nine others complained of 
minor injuries, the = being also bruised and shaken. 
One horse was killed and others injured. There are 
two down lines at Luffenham—the fast and the slow— 
the latter of which runs along the platform and strikes 
off from the fast at the entrance of the station. This 
facing junction is laid in iggy | as a reverse 
curve of 12 chains radius, but its 12-ft. switch rails 
make it a bad junction, so that the speed has been 
officially limited to 20 miles an hour when running 
through the platform road. After passing through the 
station on this road, and when again on the fast line 
beyond, the driver looked back, and seeing that some of 
the vehicles were derailed, he applied his brake, but 
ran about 400 yards before his engine came to a stand, 
with but two horse-boxes behind it, the second of 
which was off the rails. Some 330 yards further back 
were the fourth and fifth vehicles lying on their 
sides, followed by the sixth, seventh (brake van) and 
eighth vehicles (a fish truck), all of which were off the 
rails too. Close behind the fish truck was the third 
horse-box all broken up. Colonel Addison comes to the 
conclusion that the driver was running over 20 miles 
an hour, and that, as it is clearly established by the 
evidence, the third vehicle was derailed before the 
others; this probably occurred on entering the platform 
road, and thereby the other boxes were dragged off. 
All the horse-boxes were furnished with brake pipes 
only, as is usual, but the last two vehicles were fit 
with brake gear, and this was found “on” after the 
accident. Judging from the distance that the engine 
ran before coming to a stop, the inspecting officer thinks 
that the brake did not act on the engine. This 8 
a steam brake worked by the same handle as the 
vacuum brake, with which the Midland trains are fitted, 
but there are means of cutting this connection. ~ 
brake was tested immediately after the accident am 
found all right. Although the speed was higher = 
that authorised, no blame is specifically attached to i e 
driver in the report ; but Colonel Addison suggests that 
longer switches should be laid at the facing points pe 
the platform road, and that when for any reason a a 
train has to run through the slow line, as in the — 
case, the home signal should be kept at danger until t 
train is close to it; and he looks upon the custom 0 
lowering the distant signal when the line. ahead is not 
suitable for fast running as decidedly confusing _ 
though it appears to be the practice on other nie 
The third horse-box was a private one, and not wef 
wrong was found with it or with the permanent ae 
the point of derailment. The wheel-base of all the si3 
horse-boxes is 10 ft. in each case. 
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COMPARATIVE FUSIBILITY OF FOUNDRY 
METALS.* 
By Tuos. D. West. 


Tur first paper treating of this subject was read before 
the Pittsburg Foundrymen’s Association, June 28, 1897, 
and was published in full by The Iron Trade Review, 
July 1, the August Foundry, the Journal of the Ameri- 
can Foundrymen’s Association, vol. iii., Nos. 13 and 14, 
and London ENGINEERING, September 10, and reviewed 
by the Engineering Magazine for September. The first 
paper illustrated the writer's comparative fusion test 
cupola, and gave among other things a series of tests 
which prove that iron made hard by reason of low silicon 
and high sulphur will come down faster, or require less 
heat to melt it, than iron made soft by reason of high 
silicon and low sulphur, when the carbons are alike and 
all conditions are the same as regards the working of a 
cupola. 

This paper, aside from presenting several important 
discoveries, shows that a chilled body of iron will melt 
faster and require less heat than agrey body, both having 
been poured from the same ladle or cast of iron, or in 
other words, being of the same chemical composition, 
aside from differences in the relative proportions of com- 
bined and graphitic carbon due to the rate of cooling. It 
presents a series of experiments proving that steel proper 
requires higher heat than cast iron to fuse it, and that re- 
melting of steel in contact with incandescent carbon 
wholly destroys its original character. ; ; 

Comparing the fusibility of grey and chilled bodies 
both of the same composition, was suggested by Dr, 
Moldenke, the experienced metallurgist of the McConway 
and Torley malleable iron works, at the Pittsburg foundry- 
men’s meeting last June. To do this the writer has de- 
signed the following simple plan. A heat of chilling or 
No. 3 charcoal iron, designated as heat No. 9, Tables ITT. 
and IV, (the iron being furnished by Dr. Moldenke), is 
caught in hand ladles and then poured into sand and 
chill moulds placed side by side, This gives a wholly 
grey body of iron in the casting coming from the sand 
mould and a wholly chilled or white crystallised body 
of iron from the chill or all-iron mould, both, it is to be 
remembered, being from the same ladle of iron. 








TABLE III.—Comparative Fusion Tests or Grey 


been used in all these comparative tests were all tumbled 
so as to get the sand off them thoroughly before they were 
charged. 

Before discussing the results shown by Tables III. and 
IV., it will be well first to clearly describe the plan ob- 
served in carrying through the eight heats shown. 

For heat No. 9, charcoal was charged in both cham- 
bers or shafts of the cupola and run out of one tap hole, 
the metal being a into sand and chilled moulds 
from one ladle. For heat No. 10 the sand and chill 
rolls from heat No. 9 were charged in their respective 
sides and the two tap holes used. The melted iron as 
it ran from the heat through open tap holes meg 
into sand moulds, one being set under each tap hole, 
to give a block of iron from each side about 6 in. in 
diameter by 6 in. high. This tenth heat had_ both sides 
run into sand moulds, instead of having sand and chill 
moulds used, as shown in heats Nos. 9, 11, 13, and 15, for 
the purpose of learning which would be the harder iron 
when re-melted, that which had been chilled or that 
which had not. Heat No. 11 melted down the grey 
blocks obtained from heat No. 10 and this iron was again 
run into sand and chill moulds or roll castings. eat 
No. 12 was a re-melt of the sand and chill rolls obtained 
from heat No. 11, and was the fourth and last heat of a 
continuous re-melt of the original charcoal pig used in 
heat No. 9. Heats 13 and 15 were casts in which the 
same grade of pig was used as in heat No. 9 as a check to 
learn if similar results would be obtained by extended 
experiments ; and heats 14 and 16 are used as acheck on 
heats No. 10, in the same manner. 

The analyses given under A. B. and C., Table IV. for 
heats Nos. 9 and 10 will also serve for heats 13 to 16. 
When running the 16th heat the sand and chill rolls 
metal was run into sand molds the same as described for 
heat No. 19. Heat No. 17 is a high manganese and phos- 
phorus pig, which was run into sand and chill moulds to 
make rolls that were used for heat No. 18, from which the 
grey and chilled metals as they came down, were both 
run into sand moulds to further test the question whether 
a re-melt of chilled iron would not be as soft as the grey 
irun of the same grade. Heat No. 19 isa No. 2 foundry 
all-coke iron, which was also run into sand and chill moulds. 
Heat No. 20 is made from the sand and chill rolls obtained 
from the 19th heat, both of which metals were run into 
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TABLE [V.—Chemical Analysis and Specific Gravity TABLE V.—Chemical Analysis of Chilled and Grey Iron 
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Manganese ..| .78| .66| .66| .53, .54| .31] .33. .18) .19| .25| .22 | Combined carbon |1.98/1.62'2.10 1.10| .53| .42| .92/1.55)1.73) 1.55 
ed 232 |.248 Noa Sei 285) .237 |.254 .254 |.250 |.271|.266 | Silicon | 63) 68.75, .87) .55| .69|1.55 1.57)1.29 | 1.39 
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There are several very important features shown by 
the results in Tables III. and IV., aside from proving 
that a chilled iron will melt faster, or require less heat, 
than a grey iron of the same composition. Before pro- 
ceeding to discuss these features, attention is called to 
the fact that Dr. Moldenke corroborated the results 
given in Table ILI. by testing the comparative fusibility 
of chilled and gre y bodies of the same iron in an open- 
hearth furnace, which he did with rolls cast from heats 
Nos. 9 and 11, Table IIT. 

Figs. 1 and 2 show fractures of grey and chill rolls 
token from heat No. 10, and are from photographs taken 
vy Dr. Moldenke, as also are those shown in Fig. 3. 
- emphasise the value of Dr. Moldenke’s fusing tests, 

would refer to my first paper, with his discussion 
appended, showing just how he makes comparative 
fusing tests in the open-hearth furnace. It will be well 
also to mention that the grey or sand rolls which have 


* Paper read at the Cincinnati meeting of the Western 
Foundrymen’s Association, 











sand moulds as heats Nos. 10, 16, and 18. Analyses of 
the grey and chill roll re-melts are all shown in Table V. 
Economy and Advantages of Chilled or Sandless Pig 
Metal.—It has been the belief heretofore that an iron 
once chilled would, upon being re-melted, produce a 
much harder casting than if the same iron had never been 
chilled. This belief is so strongly maintained by founders 
that in selecting scrap iron for mixtures with pig metals 
to make light or heavy machinery castings, &c., some 
will reject the scrap that has been chilled,” if it can be 
done, lest it might cause hard spots in a casting or make 
the whole too hard. Of course, it is to be understood that 
if a casting shows a chill, it is evidence that the grey 
body of the casting, if used for scrap, is not accepted as a 
soft iron, as if no part of the casting exhibited a chill ; 
for, as a rule, founders know such fractures are not to be 
traded as soft iron. Nevertheless, they do not know, as 
ar as the writer is aware, that instead of a chilled iron 
body giving a harder re-melt, it actually gives the reverse 
results, so as to make a casting slightly softer by having 








the chilled scrap used than if it had been rejected, and 
only the grey utilised. While this knowledge would 
always have n of much value to the founder, there 
has been no time that it could be turned to more profit- 
able account than at the present. 

There are a few progressive founders that are not 
aware of methods now used by two Carnegie blast- 
furnaces, whereby the casting o Pig metal is done in 
iron chills instead of sand moulds. These methods were 
described in The Iron Age and The Iron Trade Review 
recently. Three or four years back such a product of 
chilled pig metal would be rejected by almost all the 
foundry trades simply because.we then judged pig metal 
by fracture ; and if anyone then even suggested charging 
pig metal that was chilled, or partially white, thinkin 
thereby to obtain a grey casting he would be considere 
insane. But thanks to chemistry, and the good work 
of our foundrymen’s associations and co-workers, we 











Fis, 1 AND 2. 


now know fractures are deceptive, and that the true 
character of pig metal is only shown by analysis. It 
may be asked what evidence there is, aside from the 
drilling tests, to prove that the chill roll re-melt was 
softer than that of the grey. This is answered by 
referring to the columns B2, D2, F2, and J2, Table V., 
and noting the greater silicon and graphitic carbon 
existing in the chill re-melt than is found in the grey 















Fia. 3. 


The writer’s attention was first drawn to the fact that 
the chill re-melt was softer than that of the grey, in 
drilling to obtain material to make the analyses. The 
drill worked so much easier in the chill re-melt than in the 
grey as to be a matter of much surprise. To make sure 
the touch.was not deceptive, others were asked to try the 
drilling, and they all concluded the chill re-melt drilled 
softer than the grey in the first two casts. The drilling 
test seemed to be very important, as one element in test- 
ing the hardness of the iron. We therefore arranged that 
future tests could have something more reliable from 
which to record results than the mere sense of touch. 
The drill press used is of the type worked by a lever to 
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feed the drill. On the lever we affixed a 15-lb. weight at 
a given point, which was notched so that the weight would 
always be placed in the same position. After a well- 
sharpened twist drill was attached and all ready, the 
drill was started and allowed to run exactly half a minute. 
3y drilling several holes in this manner, alternately in 
each of the respective blocks, we could then, by measuring 
their depth, intelligently tell which of the two was the 
softer. This process was followed in testing the blocks 
coming from heats Nos. 18 and 20, which were made 
partly as checks on the first two heats Nos. 10 and 16. 
It is to be said that the drillings of the whole four 
heats Nos. 10, 16, 18, and 20 showed the chill re- 
melt to be softer than those of the grey iron. It 
will be noticed also that these four re-melts are distinct 
in testing different grades of iron, so as to cover a wide 
range of metals ; from those that would take but a slight 
chill on the surface of pig metal a casting up to those 
that would chill its whole body as displayed in Fig. 2. 

The economy and advantages to be obtained by using 
chilled pig metal in foundries, and in Bessemer steel 
works, may be stated as follows: First, being a harder 
iron by reason of its chill, or having its carbon largely 
in the combined form, as well as having the pigs free of 
sand, less fuel will be needed to melt it, and it can be 
made to come down faster in the cupola, thus saving 
time in melting. Second, the pigs being sandless there 
will be needed less fluxing and slagging of a cupola in 
large heats, and this will also give a cleaner iron out of 
small as well as large heats from the tap hole. Third, 
its being chilled will cause it to be broken more easily. 

These are the benefits to the founder and steel-maker. 
The furnaceman is also benefited. There is a consider- 
able saving in making iron, and casting in chills dis- 
penses with the most arduous labour that man can do. 
Anyone watching iron breakers walking over a semi- 
molten bed of pig metal breaking it from the sows, and 
then loading it for carriage out of the casting-house to 
make room for another cast before the metal is cold, will 
appreciate this. There is nothing that troubles furnace 
managers more than to find and hold men that will stick 
to such laborious work, for if a man lasts ten years at it 
he is generally of very little value afterwards for other 
labouring work. Taking all together, it is to the interest 
of all to use chilled-cast pig metal, instead of the sand-bed 
pig, as at present. 

Chemical Changes due to Re-Melting. — Attention is 
called to the fact that this paper contains 162 analyses, 
10 specific gravity tests, and several fracture views which 
have all been made and kindly furnished by Dr. R. G. 
Moldenke. 

In taking up a study of Table IV., we are first struck 
by the increase of total carbon. We find that, starting 
with the original pig containing 3.94 carbon, four re-melts 
increased it to 4.76, an increase of nearly 1 per cent. It 
is to be noted that in all cases the sand or grey rolls show 
more carbon than the chilled roll. 

The next feature of importance is the relative prepor- 
tions of graphitic and combined carbon in the sand and 
chill roll re-melts. We find that by changing the rate of 
cooling, the same iron can produce one casting holding 
the carbon in a graphitic form as high as 3.16, while 
another casting from the same ladle has practically no 
graphite in its composition, but holds the carbon mostly 
in a combined form, as is seen in columns J and K, 
Table IV. The writer would call special attention to 
the difference existing between the grey iron and chilled 
roll carbon determinations. This would not bear out 
the claim that no difference exists in the chemical 
composition of the grey and chilled portions of the 
same casting. We next come to the silicon, sulphur, 
manganese, and phosphorus. We find that these are all 
in line with the varied experience of those who have 
kept close watch of results obtained by re-melts, to the 
effect that silicon and manganese decrease while sulphur 
and phosphorus increase. It may cause some surprise 
that more silicon was not lost, or sulphur added, than 
shown by the four continuous re-melts in heats 9, 10, 11, 


TABLE VI.—Comparative Fusion Test of Cast Iron 
with Open-Hearth Steel. 
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' } 


and 12, Table III. The only way the writer can account 
for this is that the metal was not held very long in the 
cupola during the melting process compared to the time 


from the charging hole to be ures out as fluid 
metal. In the heats shown, Table III., the iron is 
not ex d to the effects of the blast and gases 
longer than 24 minutes, and in most cases from 16 to 18 
minutes. When we consider that the longer iron stays 
in contact with incandescent fuel, or is exposed to gases, 
the more sulphur will be absorbed up to the limit of the 
iron’s affinity for it, we can readily reason out why the 
increase of sulphur is not more than that shown. The 
reverse is true of silicon; the longer iron is exposed to the 
effects of the heat and blast, the more silicon is lost. 

Semi-Steel Castings.—Regular steel requires longer 
time to fuse than is necessary for cast iron, as will 
be seen by Table No. VI., in which heats Nos. 21, 22, 
and 23 are continuous re-melts of the same metals. 
The steel was a ‘‘riserhead” piece of scrap that was 
moulded to make a piece of cast iron of the same form, 
so that conditions as to form and weight could be the 
same for both metals in making the comparative fusing 
test shown. 


TaBLE VII.—Chemical Analysis of Grey Cast Iron and 

Open-Hearth Stecl Re-Melts. 
Analysis | Analysis 
| of Metal) of Metals 
Obtained Charged 
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Total carbon 4.02} .60, .. 1.48) 2.74 |4.60 3.05 |4.20 .70 
Graphite carbon 2.90} .. |... | .. 13.30] .15/3.03 trace 
Combined ,, 1.12} .60 .. 1.48 2.74|1.30 2.90/1.17.  .70 
Silicon ocfasaed sS0l .. | cae 141.15 -35/1.24 .38 
Sulphur 03} 026... 10 14] .10 .18| .05 .12 
Manganese | 35) .84 .. .23 -15| .23 06| .40  .59 
Phosphorus .|.073 106) ... |.167 -190)}.103 .198|.092 .116 





Heats 24, 25, 26, and 27 are two re-melts of different 
quantities of cast iron and steel metals, having similar 
composition, as will be noted by referring to columns T 
and U, Table VII. 

Heats 24 and 26 had the metals in scrap form as 
nearly alike in size and bulk as they could be roughly 
made, and when melting they ran into moulds to give 
blocks 24 in. by 4 in. by 6 in., so as to insure a 
uniform size of stock for making the comparative 
heats 25 and 27. Heat 28 was a re-melt of the 
blocks obtained from heats 25 and 27. This heat, 
it will be noticed, had the iron and steel come down 
closely together. The reason the closing time is not 
shown is on account of stopping up the tap holes 
after the iron had started to run, with a view to catching 
metal in a hand ladle to pour shrinkage and contraction 
tests; which left the matter too indefinite to record the 
time of actually finishing first, although, as near as we 
could see or judge, they ended closely together. It will 
be noticed by a study of Table VI. that the more we re- 
melt scrap steel the less difference exists in the iron start- 
ing and closing ahead of the steel. This is no doubt due 
to the fact that re-melting steel raises its carbon, and at 
the same time we find that steel re-melt will be very 
spongy or filled with gas or blow-holes, which increase 
more in size and number with each successive heat ; thus 
causing the steel product to be very porous, and thereby 
permitting the heat to better penetrate its body and bring 
it quicker to a fluid state. 

Table VII. plainly shows the uselessness of trying to 
re-melt steel and obtain from it the original metal, as can 
be done with cast iron. Nothing has led founders on 
more wild-goose chases than giving ear to some of the 
high-sounding claims made for re-melts of steel or its 
mixture with cast iron. It is true that steel scrap mixed 
with cast iron can strengthen the latter to a limited de- 
gree, but the extreme claims some make for it and for its 
mixture are erroneous and unfounded. We have no 
metal that will deteriorate from its original state 
by reason of re-melting, so much as steel scrap. The 
action taking place in re-melting steel in a cupola in- 
creases the carbon in the metal, as shown in Table VII. 
We find that the first re-melt raised the carbon from .60 
to 1.48; the second sent it up to 2.74 and the third to 3.05 
—an increase in either of these three re-melts sufficient to 
show we are very far from retaining anything like the 
original steel in any re-melts in a cupola, which compels 
the steel to be in contact with the fuel from which it 
absorbs the carbon with avidity. 

When steel is melted in a reverberatory, or air furnace, 
in mixture with cast iron, we have more favourable con- 
ditions, because of its being possible to keep the carbon 
down and add other metals, as spiegel and ferro-manga- 
nese, which alloy with the fluid metal without having 
their original properties destroyed to any large degree. 
Tensile strengths manne from 45,000 Ib. to 50,000 Ib. per 
square inch, have been obtained by air-furnace meltings 
with mixtures of steel, iron, &c., but to obtain castings 
equal to those of steel proper, we must have them cast | 
by regular steel founders. Wherever we desire to im- 
orove the strength of cast iron by mixture with steel, the 
come carbon steels will be found to give the best results, | 
and air-furnace meltings excel those of a cupola, especi- | 
ally if charcoal irons are used. In mixtures with the | 
latter, from 15 to 30 per cent. of soft steel scrap may | 
often be advantageously used. | 





generally occupied in ordinary shop practice, in which a 
charge of iron 1s something like an hour in passing down 


(To be continued.) 


FOREIGN AND COLONIAL NOTES. 


A Russian Ice-Breaker.—The Russian Government is 
reported to have placed an order with Sir W. Armstrong, 
Whitworth, and Co. for the construction of a powerful 
ice-breaker for the North Sea, the Russian Admiralt 
having arrived at the conviction that by this means it wij] 
be possible to keep navigation with St. Petersburg open 
throughout the winter. The new vessel will be of 10,000 
horse-power, and will cost about 160,0002. It is expected 
that she will be completed by October. 


Locomotives for China and Japan.—Ten locomotives of 
the ‘‘ Mogul” type and 15,000 steel rails have left New 
York for China in the steamer St. Andrew. Eight of the 
engines are for a Chinese railway near Tong Ku, and two 
are for Japan. 

Wood-Working Machinery for Russia.— The Egan 
Company, of Cincinnati, Ohio, is executing an order for 
wood-working machinery, which will fill 12 carloads, for 
the Russian Government. Although most of the Ameri- 
can machinery entering Russia is handled by German 
middlemen, the Russians, as well as American manufac. 
turers, are awakening to the fact that better results can be 
obtained by direct negotiation. 


Smokeless Powder in the United States.—An appro- 
priation for the establishment of a Government factory 
for the manufacture of smokeless eerg for the United 
States naval service is to be solicited from Congress, 
This step will obviate the existing difficulty of obtaining 
a sufficient supply of smokeless powder at short notice 
from private companies. ; 


South African Gold - Mining. — The production of 
the Witwatersrandt district in January amounted to 
313,826 oz., as compared with 209,832 oz. in the corre- 
sponding month of 1897, showing an increase of 103,994 oz, 
The new year has, accordingly, opened in a fashion which 
induces anticipations of a large further stride in the out- 
put, although the advance established in 1897 over 1896 
was about 750,000 oz. 


Germany and the Extreme East.—The Hamburg-Ameri- 
can line and the North German Lloyd propose to order 
four large steamers, to be built for traffic with Eastern 
Asia. 


Electricity in Argentina.—The German Electrical Com- 
pany is about to build electrical works at Buenos Ayres 
on a site purchased for the purpose. It is stated that not 
only will electric lighting be undertaken, but that motor 
force will also be made available for tramway purposes. 


Coal in Belgium.—The production of coal in Belgium 
increased last year to the extent of 282,259 tons, or about 
1} per cent., as compared with 1896. On the other hand, 
the stocks in hand at the close of the year were 144,000 
tons less than the corresponding stocks at the close of 
1896. 

American Anthracite.—The production of anthracite 
coal in the United States last year was 41,637,804 tons. 
The corresponding production in 1892 was 41,893,320 tons; 
and in 1887, 34,641,017 tons. The output has remained 
virtually stationary during the last five years. 


Sydney Tramways.—The construction of an electric 
tramway in George-street, we has been commenced. 
A tender submitted by Messrs. J. Stewart and Co. for 
the construction of the car-house has been accepted ; the 
amount of Messrs. Stewart’s tender was 12,600/. 


Belgian Coal Imports.—The imports of coal into Belgium 
in January amounted to 179,737 tons, as compared with 
136,292 tons in January, 1897. In these totals German 
coal figured for 96,850 tons and 68,919 tons respectively ; 
English coal for 33,825 tons and 30,374 tons respectively ; 
and French coal for 49,179 tons and 36,534 tons respec- 
tively. 

Buenos Ayres.—The population of Buenos Ayres was 
estimated at the close of November, 1897, at 733,034. 
The excess of immigration over emigration for the month 
was 9,602; but, of course, a large proportion of the new 
arrivals proposed to make only a temporary stay In the 
Argentine capital. 


Natural Gas for Chicago.—Preparations have been made 
for supplying Chicago with natural gas from the Indiana 
gas belt. The Central Contracting and Finance Com- 
pany of Lima, Ohio, has leased 3200 acres near that. city, 
and has set a large force of men to work in drilling 
hundreds of wells in that and other parts of the gas belt. 
A pipe line was laid from Lima to Chicago last summer. 
The amount of gas necessary to meet the demands of 
Chicago is likely to be so great that Indiana consumers 
of gas are fearing that they will suffer from a scarcity. 


The Suez Canal.—The official return of traffic through 
the Suez Canal last year shows that 2986 steamers, of 
7,898,981 tons register »d through the canal, ay 
against 3408 steamers, of 8,562,237 tons burthen in = 
and about the same number in 1895. The traffic in 1897 
is shown to have been the smallest in the last 15 years 
although the actual receipts were larger than for ne A 
previous year, except 1895 and 1896. Of . 
passing through the canal, about 65 per cent. carried the 





| before the close of March, or, at the la 


British flag. 


A Commercial Congress.—A project is on foot at Rio be 
Janeiro for an international industrial and comme 
congress, to be held in Brazil, from May to August, 159. 

South African Gold-Mining.—Mr. J. Hays Hammond, 
who has just arrived at Cape Town, does not propose 
make a long stay in South Africa. He will proc 
with his annual inspection of the mines under the ~ 
trol of the Consolidated Gold-Fields of South Africa, 


Limited, and he hopes to be back again in England 
test, in April. 
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‘ENGINEERING’ ILLUSTRATED PATENT 
RECORD. 
CompiteD By W. LLOYD WISE. 
PUBLISHED SP TI 
eLETED DETRACT OT RECT FURL SPECICATION 
The number of views given in the Specification Drawings is stated 


in each case; where none are mentioned, the Specification is 


not illustrated. : 
Where inventions are communicated from abroad, the Names, &c., 


of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 


uniform price of Sd, 

rhe pos yr the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


10,995. F.S. Worsley, Charlton, Kent. Carbon- 
Holders for Electric Arc Lamps. [3 Figs.) May 3, 1897. 
—This invention has for its object to provide means whereby a 
carbon-holder can be readily adapted for receiving and holding 
carbons of different diameters. According to this invention the 
carbon-holder is made with a ‘‘ permanent” socket A of a size 
sufficient to accommodate a carbon of the largest diameter applic- 
able for use in the particular lamp with which the holder is to be 
used, and for each such holder there is provided a socket or bush 
B, whose external diameter is substantially the same as the bore 
of the ‘“‘ permanent ” socket A, into which it is fitted, and whose 
bore is of a diameter substantially the same as that of the smaller 
size of carbon to be used in the lamp. If the holder is to accomo- 





date more than two sizes of carbons, a similar socket or bush may 
be fitted into this socket or bush for the next smaller size carbon, 
and so on with any number of such sockets or bushes in accord- 
ance with the number of sizes of carbons to be used in the lamp. 
Or for each size carbon a socket or bush D may be provided with 
a bore to fit the carbon, and an external diameter to fit the 
“permanent” socket. For securing the carbon the sockets or 
bushes are provided with a hole, through which a pinching screw 
C passes ; which screw, when screwed inwards in the permanent 
socket A, passes through the hole and bears on the carbon to 
hold it in position. The sockets or bushes may be held in place by 
screws @ passing through screwed holes in the permanent socket A, 
and through the other socket or each of the other sockets, if more 
than two be used, and engaging in a recess or recesses J? in the 
socket or bush to be held. (Accepted January 12, 1898.) 

14,247. W.P. Thompson, London. (La Societa Italiana 
dei Forni Elettrici, Rome.) Electric Furnaces. [2 Figs.) 
June 11, 1897.—The smelting hearth A, where the process of fusion 
takes place, is constructed in the shape of a truncated cone or 
ps ramid with its broadest end downwards. The walls a of the 

earth are lined with slabs of very refractory material, preferably 
graphite or carbon. The bottom of the furnace is formed of a 
thick block B of graphite supported upon a movable metallic 
plate ) which may be arranged to slide in bearings by means of 
appropriate mechanism. This graphite block forms the lower 
electrode or ‘‘anode” of the apparatus. The current conductor 
is connected to the metallic support b by a suitable connection 
(not shewn). The upper electrode or cathode C is preferably of 
prismatic shape, and may be composed of one or more pieces of 
carbon fitted together. Its head is fixed to the metallic holder v, 
and this in turn to the tubular metal bar D adjustable in a bear- 
ing attached to the cover plate d and by means of which the posi- 
tion of C can be adjusted. Above the hearth A is provided a 
chamber E into which the electrode C can be drawn up. This 
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Tht 
chamber E is preferably constructed of firebricks, and the cast- 
iron cover d closes it hermetically at the top. The bearing 
through which the vertical bar D passes is rendered tight by a 
— packing, such as asbestos or the like. Around the 
— A of the furnace passes an annular chamber F constructed 
+ inary A material and inclosing on three sides the space G. 
F 'S space G communicates by holes g with the heart of the 
urnace, and through the said holes the gases, such as carbonic 
oxide and the like, produced in the interior of the furnace pass 
into the space G and maintain the outer chamber at a high tem- 
eee thus diminishing the radiation, and consequently main- 
aiping the temperature of the smelting furnace. From G the 
pre h conveys the carbonic oxide or other gases to purifying and 
cmalne rocePtacies, The space between the fourth side of the 
a ting hearth A and the outside of the chamber F has no com- 
aon a with the space G. Herein is placed a gas burner I to 
po ¢  t 1€ carbonic oxide generated is led from the gas holder 

rough a pipe. The combustible gas being burnt at this point 


means of an archimedian screw N, and these materials are thus 
rendered more quickly fusible by the action of the furnace. 
Accepted January 12, 1898.) 


GUNS AND EXPLOSIVES, &c. 


24,659. M. Bernstein, Berlin. Device for Prevent- 
ing the Report of Guns. 5 Figs.) October 25, 1897.—At 
the muzzle of the barrel a@ is arranged a hinged flap b closing her- 
metically against the muzzle under the influence of a spring. In 
the flap 6 is a spring valve c opening inwardly, which allows 
entry of the outside air into the bore through the opening c! in 
the flap. Or a strip of leather may be arranged on the inside of 
the flap } to cover the ne apge cl, Or instead of the valvec, or of 
the leather strip, the closing of the opening cl may be effected to 
the same end by means of a slide. On the inside the flap b is 
provided with a packing-ring din order to insure an hermetical 


I, Fug.1. Fig.3. 
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joint between it and the muzzle. The manner of operation is as 
follows: On firing the air in front of the shot is compressed 
until the pressure is strong enough to overcome the action of the 
spring flap ); the latter then opens, and when the shot has left 
the barrel is immediately thrown back by its spring } against the 
muzzle, the suction of the air, which endeavours to suddenly 
enter the barrel and fill up the almost vacuous space, also assist- 
ing to this end. By thus hindering a sudden rush of air into the 
bore the report is prevented. On the flap 6 closing the pressure 
of the air automatically opens the valve ¢ (or presses the leather 
strip back), so that air can gradually enter and fill the barrel. 
(Accepted January 12, 1898.) 


LIFTING AND HAULING APPLIANCES, 


5716. G. J. Tilling, Jun, Southampton. Pulley 
Blocks. [2 Figs.) March 4, 1897.—With the view of enabling a 
pulley-block to be very readily connected to and disconnected 
from an eye, ring, or other similar closed fitting, and yet to 
secure the block from accidental disengagement from such a fit- 
ting after engagement, the eye or ring A of the metal binding B 
of the block B! is made according to this invention in the form 
shown, in which a part of the eye, in the shape of a tongue C, is 
hinged on a pin D, passing through same and the adjacent part of 
the eye or ring. The hole E inthe hinged part or tongue C, 
through which the pin D passes is slotted as shown, and a recess is 
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made at F to take the pivoted end of the tongue C, and also a 
suitable coil spring G. A recess is also provided at H to take the 
projection J on the free end of the tongue C, when the latter is 
in the closed position as shown in full lines. To open out the 
eye A, the tongue C is pushed downwards, thereby compressing 
the spring G, the slotted hole D allowing of this. The projection 
J is thus brought out of the recess H, and the tongue can then be 
pivoted out, as shown in dotted lines, and the block hooked on to 
an eyebole or similar closed fitting. The tongue is returned to 
the closed position in which it is held by means of the pressure of 
the spring G on the tongue C keeping the projection J in the 
recess Il. (Accepted January 12, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3325. C. H. Berry, Manchester, and J. Snowdon, 
Jun., London. Lubricating Apparatus. [2 Figs.) 
February 8, 1897.—This invention relstes to lubricating appa- 
| 


| Fug./. | 
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ratus of the kind in which alubricant of a more or less solid 
character is forced under pressure through suitable ducts leading 
to the bearings and parts to be lubricated. The pressure is 


nections from the engine or machine to which the lubricatirg 
apparatus is applied. When the piston has to be withdrawn in 
order to refill the cylinder with lubricant, the pressure in the 
ducts is necessarily relieved for the time, and the lubric.nt 
ceases to flow. The object of the present invention is to provide 
against this cessation of flow of lubricant. Two cylinders A and 
A! are arranged side by side, each fitted with its piston having a 
screwed rod which works through the cap of the cylinder as a 
nut, this nut nae attached to it a wormwheel B, Bl. Between 
the two wormwheels there is a lever C carrying a worm D and a 
ratchet wheel E or other gear by which the worm is caused to 
revolve. By rocking the lever C to the one side or the other the 
worm D is made to engage and drive the one or the other of the 
two wormwheels B or Bl, whereby the one or the other of the 
two pistons is caused to advance in its cylinder Aor Al, Either 
cylinder can communicate with the lubricating duct or ducts 
through a three-way cock F, the plug of which is connected to 
the lever C, so that the lever is moved to cause one of the pistons 
to advance in its cylinder A when the plug of the cock F is 
turned so as to put that cylinder in communication with the 
duct, and to close the outlet from the other cylinder Al. The 
piston of Al can then be withdrawn, and the cylinder can be 
re-charged with lubricant, while the other cylinder A continues to 
supply the duct with lubricant under pressure. By thus alter- 
nating the cylinders by the momentary movement of the lever, 
there is no practical loss of pressure or cessation of flow of the 
lubricant. (Accepted January 12, 1898.) 


MILLING AND SEPARATING MACHINERY. 


4714. W.J. Tooley, and A. H. Webber, Great Yar- 
mouth, Norfolk. Conditioning Wheat for M , 
[3 Figs.] February 22, 1897.—A is a cylindrical trunk, of gal- 
vanised iron. At a point, some distance from the lower end, 
there is formed within it a chamber B formed of perforated plates, 
into which opens a pipe C through which the hot air supply is 
forced in under pressure, which air will consequently issue from 
the chamber in a very uniformly distributed manner into the 
trunk, such distribution being still further facilitated by the pro- 
vision of inclined perforated shields D. The trunk being filled 
with grain through the open upper end, and a supply of hot air 
under the requisite pressure being forced in through C, such hot 
air, in rising up through the solid column of grain in the trunk, 
will, on the one hand, gradually give up its entire heat thereto, 
and on the other hand will support the grain in a more or less 
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floating and pulsating condition as it slowly descends. As the 
grain slowly descends while being continually moved about, its 
temperature will be very gradually increased until it reaches the 
chamber B, and as it is maintained in contact with the upward 
current of air fora very long time, the entire mass of each indi- 
vidual grain or berry will be dried and conditioned fn a very uni- 
form manner. The arrangements for heating and forcing the air 
supply may be of any known kind. The lower end of the trunk 
A terminates in acone A!, to which is attached a nozzle witha regu- 
lating valve E by means of which the discharge of the grain into 
the shoot F can be regulated so as to produce any desired rate of 
descent of the grain in the trunk. As this descends past the 
chamber B, its temperature will be gradually lowered again by 
radiation from the trunk ; if necessary, any known arrangement 
of cooling devices might be employed, such as cold air or water 
jacket. (Accepted January 12, 1898.) 


MINING, METALLURGY, AND METAL 
WORKING, 


5927. J. Moore, Musselburgh, Midlothian, N.B. 
Apparatus for Separating Coal from Water. [2 Mivs.] 
March 6, 1897.—This invention has principally for its object the 
purifying of water from coal-washing apparatus, and which is 
charged with fine coal and other dust of greater specific gravity 

the improved apparatus is, however, applicable for other analo- 
gous purposes. The invention consists in the application of a 
special arrangement of centrifugal apparatus, comprising a hori- 
zontal shaft A arranged to be driven at a suitable speed, and 
extending through stuffing-boxes in a cylindrical casing D. One 
end of this shaft A is carried in a bearing bracket attached to the 
cylindrical casing D. The shaft A has fixed on it, within the 
cylindrical casing, a boss made with radial blades G, which occupy 








a large part of the breadth of the casing D. There is also formed 
on the boss, near one side of the casing D,a disc H having radial 
ribs on its outer side. 
pipe, and enters the casing D through an inlet L at the central 
part of the casing at the side where the ribbed disc H is, the water 
passing between the disc and the side of the casing to the other 
part. An outlet M for the more or less purified water at the central 
part of the opposite side of the casing D, communicates with an 
outlet pipe N, 
made wit 
P, indicated by dotted lines in Fig. 2, for the egress of the dust 


The dust-charged water is led to an inlet 


whilst the circumferential part of the casing is 


one or more comparatively small tangential openings 








og to heat the inclined tube H through which the materials 
€ treated in the furnace are delivered from the hopper M by 


usually imparted by a piston slowly advanced in a cylinder by 
worm gearing worked by ratchet and paw! or other suitable con- 





combined with a small 
rotating blades G, the 


vortion of water. By the action of the 
ust, which is of greater specific gravity 
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than the water, is thrown towards the circumferential part of the | the upper main or weather deck is to be sheered down at the 
casing D, whence, being carried round by the motion, it passes off | 
The inlet pipe is 
referably arranged so that the entering water may have some 
urified water is extended up 
at the casing remains full of 


through the tangential outlet or outlets P. 


head. The outlet pipe N for the p 
above the top of the casing D, so th 
water. (Accepted January 12, 1898.) 


4907. W. O. Wood and C. Burnett 


. South Hetton, 
Durham. Rotar r, Coal 


Tipplers for Dischargin 
or other Miner (3 Figs.) February 23, 1897.—The im- 
proved tippler is in the position shown, supported on the wheels 
A and Al, the former being the driving wheels fixed on a spindle 
C, and the latter merely supporting wheels, fixed on a spindle D. 
On each rim or side B of the tippler there is provided a segmental 
projection or enlargement , and on the driving-wheel spindle C 
there are provided two additional driving wheels P of correspond- 
ingly reduced diameter, which during the time of teeming engage 
with the segmental enlargements Q. The stopping and starting 
mechanism may be of any suitable kind. While the driving wheels 





A are in engagement with the rims B the tippler rotates compara- 
tively quickly ; but while the driving wheels P are in engagement 
with the segment pieces Q the tippler rotates comparatively slowly, 
that is to say, during the teeming. The rims B and segment 
pieces Q, as well as the driving wheels A and P, may be provided 
with teeth for positive instead of frictional gear. By making the 
segment pieces Q detachable facility may be given for varying the 
length of the slow part of the rotation. The usual trap or other 
equivalent devices for regulating the flow of the coal over the 
screens may thus be omitted, the load on the screens will be re- 
duced, a shorter and lighter screen may be used, and the coal 
will suffer less damage than by the ordinary tipplers. (Accepted 
January 12, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


21,700. F. W. Schroeder, Sydney, Australia. Con- 
struction of the Hulls of Ships and Boats. [7 Figs.) 
September 22, 1897.—In Figs. land 2 ais the forward end of a 
sailing vessel, upon which is formed an inclined and curved pro- 
jection 6 upon each side of the bows, the said projection being 
shaped somewhat after the manner of a ploughshare, the lower 
end dipping below the water-line d, and the upper portion ¢ 
being well above it. As the vessel proceeds a large portion of the 
water displaced by the bows will be raised and caused to travel up 
the said incline until it reaches the point e above the water-line, 
when it will be discharged in the direction indicated by the arrow. 
In Figs. 3 and 4 f is the forward end of a steam vessel, having 
upon its bows the inclined and curved projections g, in which are 
formed orifices A and i which communicate with a chamber j, in 
which is contained a screw propeller k, carried by a shaft 7 run- 
ning through a stuffing-box m. When the propeller is revolved 

















it will operate in the water contained in the chamber j, and cause 
the vessel to be propelled. A continual supply of water is trans- 
mitted to the chamber j during the passage of the vessel by means 
of the inclines g and the orifices h. The said water, after being 
operated upon by the propeller, passes out in an angular and 
downward direction through the orifices * On either side of the 
internal part of the bows of the ship there is formed a deflector n, 
so arranged as to constitute a continuous passage between the 
orifices hand ¢. The said deflectors approach near to the ends of 
the blades of the propellers, anc’ their object is to confine the 
water within the chamber j, and consequently to prevent the 
driving away of the water, and to afford a better grip to the pro- 
peller. As the vessel proceeds, the water passes through the 
orifices i, and impinges upon or against the water outside the 
ship, so that some of the force required to raise the water up the 

ee g is thereby utilised in assisting the forward movement of 


the ship. (Accepted January 12, 1898.) 
1278. O. M. Olsen, Whitley-by-the-Sea. North- 


Newcastle-upon- 


umberland, and J. A. Armstron, 
T nusry 18, 1897.—This 


yne. Hulls of Ships. [4 Figs.) 


, 


invention relates to the hulls of ships, and has for its object to so 
construct a ship as to gain buoyancy and strength, and increased 


ends; that is to say, the highest point of the deck sheer is amid- 
ships, and the lowest at the ends. The ship’s sides are carried up 
to form bulwarks, p, bridge, and forecastle in a continuous 
curve. A is the main or weather deck of the ship sheered down 
at the ends as shown at al, a?, Fig. 1, the highest point or points 
being at or about the centre, or amidships as ata. The deck in 
transverse section has the usual round up or camber. The ship’s 
sides or euperstructur’s thereon are carried up above the deck so 


Fig 1 





FugA Fig 2 Fug. 
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poop, bridge, and forecastle, as shown 
respectively at c, d, e, i 4 light deck of wood or other mate- 
rial may be provided at parts where desired, as shown at D. By 
this construction the lowest point of the moulded depth will be at 
orabout the ends of the ship, instead of amidships, as in vessels 
of ordinary construction or build. Owing to the building up of 
the sides in the manner stated, the external Figo of the 
ship need not be appreciably altered from the usual design. 
(Accepted January 12, 1898.) 

369. J. Verity, Liverpool. Anchors. [6 Figs.) Jan- 
uary 6, 1897.—This invention has reference to that class of 
anchor generally termed ‘‘ stockless” anchors, and the shank of 
which generally, as usedon board ship, passes through the 
hawse pipe, while the flukes lie along the side of the ship. The 
chief object of this invention is toso construct anchors, that when 
the shank is pulled up the hawse pipe, their flukes will always be 
brought up to and lie closely along the side of the ship, so that 
the tips of the flukes do not project. A further improvement 
consists in the manner of holding the shank in the fluke head. 
Fig. 4 is a general view of the anchor in position. «a is the fluke 
head of the anchor, 6 are the flukes, and ¢ the shanks. The 
flukes and fluke heads of the anchor are cast in one, the fluke 
head being extended out at either side into wings, forming the 
usual trippers d of the anchor. The object of this invention 


as to form bulwarks, 
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is attained by providing upon the fluke head at each side of the 
centre line of the anchor, inclined projections h, which in any case, 
no matter what size the hawse-pipe mouths may be, will, when the 
anchor is hauled into position, rest (that is, the lower inclined part 
will rest) upon the beading or projecting flange f surrounding 
the hawse-pipe mouth ; and in this action, when the lower inclined 
part A comes against the hawse-pipe flange f referred to, the pull 
upon the shank causes the tips of the flukes to move inwards until 
they practically touch the ship’s side. The shank c has trunnions 
é at its head, which in the case shown are formed by the project- 
ing ends of a pin, which is secured in the head of the shank. 
These trunnions normally fit in seats in the form of recesses k, 
provided in the bottom cf the chamber J of the fluke head, in 
which the shank head and trunnions fit and work. The shank 
itself passes through a hole in the bottom of the chamber / of the 
full width of the shank head. (Accepted January 12, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1214. H. M. Wilson, Newcastle-on-Tyne. (J. Lang- 
ridge, Yokohama, Japan.) Steam Heaters and Radiator 
Regulators. (2 Figs.) January 16, 1897.—This invention 
relates to steam heaters and radiator regulators such as de- 
scribed in the Specification of Letters Patent No. 20,550 of 1894. 
The present improvements consist in the provision of simple 
means for balancing the internal float or like part of the heater 





or radiator regulator, and for readily adjusting the appliance to 
suit the pressure of steam employed ; also to provide for the auto- 
matic return of the condensed steam to the boiler or generator. 
According to the present invention the float described in the 
aforesaid prior specification, is connected to an adjustable spring 


formed by means of a rod extending from the float, or central 
expansible rod passing through the same, through a regulating 
plate D against which one end of the spring abuts. By operating 
a nut C! screwed on the outer extremity of the connecting-rod ( 
(to the lower end of which the float is attached), the spring A 
can be readily adjusted, to suit the particular pressure of steam 
employed for heating in order that the weight of the float shall 
be supported or suspended from the spring. An index may be 
employed on the guide-rod for indicating the range of pressures 
within which the spring may be adjusted. The guide piston C2 on 
the rod C fits easily within a chamber formed as shown. To pro- 
vide for the automatic return of the condensed steam to the 
boiler or steam generator, the regulator is mounted at such a 
height above the boiler as to give sufficient head for the drop or 
feed pipe to cause the pressure due to such head together with 
the pressure of steam at the regulator inlet to force the con. 
densed steam into the boiler. The return of the condensed steam 
is assisted by the formation of a partial vacuum within the re. 
gulator. A large check valve is also provided on the boiler, 
(Accepted January 12, 1898.) 


1693. G. Fletcher, Litchurch, Derby. Water-Tube 
Boilers. (6 Figs.) January 21, 1897.—According to this in- 
vention a number of sections or headers are arranged at the 
front and rear ends of the boiler, the front set of headers a being 
connected to the rear set b by straight water tubes c. Each 
header, both at the front and rear end, is connected to an upper 
inclined steam and water receiver d by means of a straight con- 
necting pipe e. In the arrangement shown the connecting pipes 
e are arranged radially to the steam receiver and they are ex- 
panded into the headers and receiver. In a modified arrange. 
ment the connecting pipese, instead of being arranged radially to 
the receiver d, are arranged in alignment with the headers and 

















in lieu of being expanded into the convex underside portion of the 
steam and water receiver d, they are expanded into pockets 
which may he separated from and be riveted to the receiver d, or 
which may be formed by dishing the underside of the receiver. 
With this construction of boiler the water can circulate with 
great facility throvgh the receiver and water tubes by reason of 
the construction whereby the connecting pipes ¢, from the front 
headers @, open into the steam and water receiver d above the 
water level as shown, whilst the bottom end of the said receiver 
contains water. The rear set of headers are supported by rods 
suspended to brackets on the receiver dso that allowance is made 
for the necessary expansions and contractions due to changes of 


temperature. (Accepted January 12, 1898.) 
MISCELLANEOUS. 
4571. L. D. L. Wells, London. Ladders. [4 Figs.) 


February 19, 1897.—In ladders of the kind in which the ends of 
the rounds are inserted in socket pieces attached to the side bars, 
as heretofore usually constructed, practically the entire weight 
any round is at any time supporting is borne by the screws or 
equivalent devices whereby the socket pieces of such round are 
fastened to the side bars of the ladder, and the resulting strain is 
in the nature of a shearing strain on the said screws or their equi- 
valents. Now the present improvements have for their object to 
increase the strength of ladders of this kind by spreading the 
weight over a greater portion of the length of the side bars. 
According to this invention each socket piece 1 is formed with a 
flange or projection la adapted to bed upon the corresponding 
side bar 2 so as to transmit much of the load on to the front side 
of the side bar ; thus considerably reducing the shearing strain 
upon the screws 3 or equivalent fastening devices used to secure 








In the construction illustrated 4 
longitudinal shoulder 2a is formed along the inner side of each 
side bar such as to form a bed or beds to receive and support, "4 
flanges or projections la of the socket pieces. As shown — : 
the end portions of the rounds 4 are cut away or recessed, ~ tha’ 
their upper parts bed upon the shoulder 2a, Each side bar 2 mays 
if desired, be formed with a series of shoulders instead of with +“ 
continuous shoulder, as shown. This invention will —- 
possible to use smaller screws or the like for securing the - 
pieces in place, thereby mitigating the weakening effect upon 4 
side bars of a ladder which results from the making of _—— 
holes therein for the fastening devices. Also the ep ve A 
the rounds of a ladder with their axes when desired practically _ 
a common plane will be facilitated. Furthermore, rounds es 
readily removed and replaced and their positions altered witl = 
seriously weakening the side bars of the ladder. (Accepte 
January 12, 1898.) 


the socket piece in position. 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented = 
United States of America from 1847 to the song ver agen : 
reports of trials of patent law cases in the United States, 











cargo space over ships of equal tonna 
constructed in the usual manner. 


+ (as at present calculated) 
eco’ding to this invention | 





such as A arranged within the supplementary chamber B at the 
steam inlet end of the apparatus. The connection is preferalls 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand 
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MACHINE-MOULDED WHEELS. 
No. XX. 
By JoserH Horner. 

Tue helical type of toothed wheels would pro- 
bably never have come into so extensive use as it 
has but for the invention of the gear-moulding 
machines. This type was patented 90 years ago, 
but the cost of making complete patterns, and the 
difficulty of moulding them, prevented these wheels 
from coming into favour. With the general utilisa- 
tio of moulding machines, the manufacture of 
helical wheels has been much facilitated. They 
are now used in nearly all classes of engineers’ 
work, for light as well as for heavy; even in a 




















screw threads; while the family resemblance is 
somewhat disguised by the shortness of the helical 
tooth relatively to the screw thread of which it forms 
a sectional portion. In reference to the positions 
of the axes of the wheels, those are the same as the 
axes of common spurs and bevels. But in the screw, 
twist, or angle-wheels, the axes are never parallel, 
but always at right or some other angles. In 
these, therefore, the contact is purely sliding, not- 
withstanding that the teeth exactly resemble single 
helical teeth, in being short sections of long screw 
threads. In the worm and wormwheel also the 
axes are at right angles, and the action is wholly 
sliding. The worm, if single threaded, is but a 





single-threaded screw working in a wheel, the 





The helical wheels may be considered as a deve- 
lopment from the old stepped gears. These occupy 
a middle position between the spurs and the helical 
wheels. The length of a tooth was broken up and 
divided between three or four shorter stepped 
teeth, and the total amount of sliding of the ordi- 
nary tooth during approach to and recess from the 
pitch point was apportioned equally among the 
stepped tecth. If there were four steps, the 
amount of sliding would be but one-fourth of that 
with ordinary teeth. The effect as regards diminu- 
tion of sliding was the same as that of reducing the 
pitch and increasing the number of teeth, a device 
which cannot be adopted because of the sacrifice of 
strength involved. In the stepped gears greater 
































slight degree for the back gears of some lathes, 
and other machine tools. 

These wheels possess advantages over the ordi- 
nary types only when they are accurately formed. 
Smooth rolling action can only be assured when 
the teeth are correctly designed, and accurately cut 
and moulded. The moulding machine affords the 
best facilities for the latter. With properly made 
tooth blocks, there is no more difficulty in their 
moulding than in that of the moulding of common 

locks. But the work occupies more time, and some 
extra care is necessary. But given these, the gears 
can be made as truly as plain spurs and bevels. 
— wheels come under the category of screw 
wh a Just as truly as the angle-wheels and worm- 
hes 8 do. The distinction is one of difference in 
- positions of the axes of the driving and driven 

eels, and of the relations and proportions of the 








teeth of which are primarily sections of a many- 
threaded screw, having as many threads as there 
are teeth in the wheel, but the relation to which is 
much disguised by the shaping of the teeth to 
follow the worm thread. The difference in the 
positions of the wheel axes entirely alters the mode 
of action, the helical wheels rolling smoothly, while 
angle and worm gears operate by sliding. 

A helical tooth, therefore, must always form a 
portion of a screw thread, and it must not be a 
straight wheel tooth set diagonally on the wheel 
rim. The difference between a straight and a 
screw tooth is almost unappreciable in a large 
wheel of narrow face. But there is a ‘difference, 
and this screw form should be adhered to in all 
cases. Certainly in all wheels of average dimen- 





sions, and in all pinions whatsoever the screw form 
must be observed. 


NN 


smoothness of working was secured, but at the 
sacrifice of some strength. But in properly formed 
helical teeth the full strength is retained, with 
absolute smoothness of working. That the helical 
wheels are a natural development from stepped 
wheels is obvious from the fact that if the angles of 
a series of stepped teeth are obliterated the result 
will be a screw formation. This is the same method 
which is sometimes adopted in the formation of 
pattern propeller screws, and which may be fol- 
lowed in the construction of the teeth on machine 
blocks. 

In the stepped gears there is always @ narrow 
width of teeth in contact, and the pressure is 
always, therefore, in planes parallel with the wheel 
faces. But since, pursuing the analogy, the helical 
tooth is composed of an infinite number of steps, 
the pressure is always in a diagonal direction rela- 








292 


ENGINEERING. 





[Marcu 11, 1898, 








tively to the wheel faces. Single helical wheels, 
therefore, are rarely used. There are examples of 
their use in the back gears of some lathes. But 
when the double helical gears are employed there 
are two diagonal forces equal and opposite, neu- 
tralising each other. Perhaps it would be safer to 
say that they ought to be equal and opposite, since 
in order that this should be the case the wheel 
teeth must be perfectly accurate in form, and sym- 
metrically hung and keyed. 

Helical wheels, so termed, as now made are, 
therefore, almost invariably double helical, the 
teeth forming portions of two screw threads of 
equal angle, but right and left-handed. In order 
that two such wheels shall work together correctly, 
the angles of the teeth must be exactly alike, what- 
ever the diameters of the wheels. The question 
of the axial pitch of the screws, of which the teeth 
form sections—that is, the pitch, which would 
measure one complete revolution of the prolonged 
screw-thread—is, therefore, of no importance. This 
will vary with every diameter of wheel, but the 
tooth angle must remain constant for any wheels 
which have to gear with one another. Helical 
wheels are, therefore, in principle, a number of 
short-screw sections arranged at uniform angles, 
and distances around a cylinder, the screw sections 
being teeth, and the distances their pitch. Such 
wheels then roll together precisely as a series of 
complete screws of full axial pitch would do. In 
this rolling motion lies the advantage which the 
helical wheels possess over the common forms. In 
the latter there is always a certain amount of sliding 
of the teeth over one another during the periods 
of approach and recess, the amount of which is 
governed by the diameters of the generating circles 
used in the formation of the tooth curves. In the 
helical wheels the sliding is, or should be, nil, and 
the points of contact travel along the teeth as suc- 
cessive portions of the faces and flanks come into 
and move out of gear. 

The principle of construction of the helical spur 
pinion or wheel is illustrated in Figs. 286 to 289. 
Fig. 286 is drawn as 12-threaded developed screws, 
right and left-handed respectively, and the portion 
cut off between a—b is a 12-toothed double helical 
pinion. Its central plane ¢ coincides with the 
apices of the screws, and the length a—b represents 
the width of face of the pinion. The total axial 
pitch A is of no importance as far as the striking 
of the gears is concerned, but the angle 0 is ; the 
pitch p, or p’, is also. In all wheels and pinions 
which have to gear together these must be alike, 
and those are the elements which have to be set 
out. Ina wheel, say, of 24 teeth, to work in this 
pinion of 12 teeth, the tooth centres will be as re- 
presented in Fig. 287, with tooth angles and pitch 
as in Fig. 286. But the total axial pitch of the 
full threads would be twice as much as that of the 
pinion threads, and in a yet larger wheel greater 
still. To have these teeth for mutual gear the 
angles and the pitch must not only be exactly alike, 
but the lead or set of the right and left-handed teeth 
must be in opposite directions ; that is, right must 
gear with left, and vice versd. 

It is easy to see how great is the effect of an in- 
crease in diameter on the screw form or twist of the 
teeth. But itis also clear that there must be some 
twist in the teeth on the largest wheel. The 
amount of twist in question for Fig. 286 is indicated 
by Figs. 288 and 289. Taking the two centre tooth 
lanes a, b, Fig. 288, and developing them in 
Fig. 289, they would be represented by the helices 
A, A, standing perpendicularly to each other in an 
angle of 90 deg., and the teeth sections would 
stand as at a, 6’ in Fig. 289. As the distance 
a—c, Fig. 288, corresponds with the distance 
a—c' in Fig. 286, representing both the lead and 
the pitch p of the teeth, the angle, in Fig. 288, 
and the twist developed from a’ to c’ in Fig. 289, 
illustrates the departure from a true plane which 
must be imparted to the teeth, right and left- 
handed, in Fig. 286, «o correspond with the 
width of face a—b of the pinion in that figure. In 
other words, if a’, Fig. 289, represents the position 
of the tooth at the apex of the gear, then c’ will re- 
present the position of the tooth at the wheel faces. 
This is clear, and follows from the fundamental fact 
that the teeth of a helical wheel form portions of 
screws. Every individual section of the teeth must, 
therefore, stand normally on the circumference of 
its cylinder, just as each short tooth on a stepped 
pinion will stand radially, and root, pitch iain, 
and point, with all intermediate sections, will be 
developed in different planes. Only in a helical 





rack would the teeth be straight without twist. 
Since the aim in designing helical wheels is to 
substitute purely rolling contact for mingled rolling 
and sliding, the latter being predominant, the aim 
is carried out more perfectly by giving plenty of 
angle to the teeth, the amount being properly 
equal to the pitch, frequently a little in excess of 
this. There is therefore no constant angle for 
such teeth, because it needs must vary with the 
pitch and width of wheel face. Since the amount 
of angle imparted to the screw teeth is not of a 
hard-and-fast character, practice varies rather 
widely. The best practice favours an angle which 
causes contiguous teeth to be so related that the 
contact of one pair shall not terminate until the 
next pair come into gear. Although in the case of 
small pinions gearing with large wheels it is im- 
possible to have more than one pair of teeth in 
work at one time, yet it is desirable that as 
one pair is leaving contact the next should be 
commencing engagement. This cannot be insured 
if the angles are such that the teeth are spread out- 
wards very flat, as they were in many of the earlier 
wheels. Wide-faced wheels may have their teeth 
set at a more spreading or open angle than those 





only, the time necessary can be well spared which 
| will not be afforded for a complete pattern wheel, 
The moulding of the latter, too, would be difficult 
and costly by comparison with the moulding of one 
tooth space only. 

The same forms may be imparted to the teeth of 
helical wheels as to those of ordinary types. The 
_odontograph scale may be used, or special generat- 
ing circles. As the designing of stepped gears does 
‘not involve any essential difference in the design of 
teeth, neither should that of helical wheels. It is, 
however, always desirable to adopt the shorter 
proportions now generally used, to put the hollow 
| radius in the roots, and to round the points to afford 
every facility for easy gearing. Sometimes the prac. 
tice is adopted of making roots broader, and points 
narrower than for common gears. But this does not 
seem necessary if the teeth are accurately formed. 
The shapes of the teeth are marked out upon the 
ends just as in the case of ordinary teeth, and the 
same sections must be maintained throughout. 
The practical methods of insuring this will be con- 
sidered in another article. 

To facilitate the moulding of helical blocks special 
‘carriers are attached to the moulding machines, or 
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with narrower faces, and so, too, may wheels of 
fine pitch having the same width of face. Only, 
therefore, for wheels of the same width and pitch 
need angles be constant. 

In the formation of the helical teeth of ,bevel 
wheels there is no difference in the principle fol- 
lowed. The teeth must form short sections of 
screws, but the screws are formed on cones instead 
of on cylinders. The pitch planes, or primary 
cones, of the common bevels, and helical bevels are 
alike, and are obtained by the same methods, as 
also are the proportions of the teeth. The screw 
formation only is the point of difference. The 
screws, Figs. 290 and 291, may be supposed to be 
formed by a point traversed along a rotating cone, 
and there will be two such screws, right and left- 
handed respectively, intersecting in the centre of 
the tooth lengths. The helices will not be ob- 
tained in this way in marking out, but by the 
method of intersection of lines adopted commonly 
for obtaining other helical forms. Unless teeth 
conform to the above conditions they are not 
helical teeth, though they may be termed such. 
And if the teeth in large wheels, as well as in small 
ones, are not sections of true screws they cannot 
roll in smooth and regular contact, but the move- 


ments must be jerky and the strains often concen- | 


trated in one half tooth instead of being divided 
equally between each half. There can be no 
advantage but the contrary, in the use of such 
bastard gears. 

Considerable care is necessary in marking and 
shaping the teeth of helical tooth blocks. The 
precautions previously noted in connection with 
spur and bevel gears have to be observed, in addi- 
tion to the precision necessary to impart a correct 
screw section to the teeth. Since, moreover, this 
precision is restricted to the formation of two teeth 





else when the common carrier is used the blocks 
are divided into sections to facilitate their with- 
drawal from the sand. Some of these divisions, 
however, facilitate the ramming of the teeth, quite 
irrespectively of the method of withdrawal adopted. 
The methods of lifting adopted depend to a con- 
siderable extent upon the section of the block, 
and its dimensions. If a helical spur block is 
unjointed there is but one way of withdrawing 
it from the sand, namely, backwards horizontally. 
If a helical bevel-wheel block is unjointed and of 
flat bevel it can be lifted vertically, if the bevel is 
steep or inclines to steepness it cannot be lifted 
vertically, because of the slope of the teeth, but it 
must be drawn in a direction normal, or approx- 
mately normal to the bevel face. All machines lift 
vertically, in all the arm can be drawn back hori- 
zontally. But the latter movement is clumsy and 
wasteful of time, and is not often adopted. No 
machines lift-at a bevel, except by the addition of a 
special bracket which is fitted to most of them. 
One such is seen in the machine of Messrs. Urqu- 
hart, Lindsay, and Co., page 397, in the last 
volume. The accompanying oe illustrate the 
withdrawal devices of Messrs. Buckley and Taylor 
and of Messrs. Whittaker. ; 
Messrs. Buckley and Taylor apply a handy little 
attachment to their machines for the withdrawal 
of the teeth of helical gears in a direction normal to 
the pitch planes. Views of it are given in Figs. 292 
to 296, on page 291. Figs. 292 and 293 show the 
appliance set for horizontal withdrawal, and Fig. 
294 for diagonal withdrawal. In these figures — 
back plate A fits on the end of the vertical slide 0 
the machine, taking the place of the ordinary 
carrier. The lower portion of A is extended —s 
| plate of circular outline, and pierced with two 8 
holes a, a (Fig. 295), for the reception of — 
studs screwed into the back of the saddle ew 
which swivels upon A (Fig. 296), and by — 1 
is tightened at any angle. The actual carrier te 
hinged to the slide C so that in any ss 
position of C the carrier D can be pt “-— 
horizontally. Now it is evident that to mou Zz 
solid spur helical wheel the carrier and slide = . 
arranged as in Fig. 293, and the teeth moved 3 
after ramming by means of the handwheel ye pepe 
actuating the slide C. Also that a helical whee fs 
any bevel can have its teeth moved back direc : 
by setting the slide at the required angle as 
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Fig. 294, and simply running it back while in 
that position. The stop b furnishes the means 
of bringing the block back again to its exact posi- 
tion for re-ramming. 

Messrs. Whittaker’s carrier is illustrated in side 
elevation by Fig. 297, page 292. The mechanism 
comprises a pair of universal joints, a slide E, and 
carrier F. The combinations A and B constitute 
the upper joint, and C and D the lower one. The 
necessity for A and C results from the tangential 
position which the horizontal arm of the machine 
occupies in relation to the table, and involves a 
swivelling adjustment for the carrier (see Article V., 
page 396, of the last volume). By means of B and 
D the slide E and carrier F can be set horizontally, 
or at any angle required. 

But without these withdrawal devices, any blocks, 
whatever their forms, can by suitable jointing be 
taken from the sand in any machine ; and, using 
these appliances, it is often convenient, and, in- 
deed, desirable from the point of view of pattern- 
maker and moulder, to make certain joints in the 
blocks. It is well to have special carriers in some 
cases, but they are not essential except when blocks 
have no joints at all, and then not in every instance. 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. X. 
Sree Works—(continued). 


Incot Mou tps. 

Tue following are the dimensions of the large 
ingot moulds employed in the steel works at 
Creusot : 

1. Square Moulds. 














| Weight of 
Base. Top. Height. Ingot with 
Dead Head. 
| tons 
1.900 m. 1.570 m. | 4.400 m. 110 
(6 ft. 3 in.) (5ft.1}in.) | (14 ft. 6} in.) 
1580 m. 1.250 m, | 4.400 m. 71 
(5 ft. 2} in.) (4 ft. 1 in.) (14 ft. 5} in.) 
1.225 m. -975 m. | 3.200 m. 47 
(4 ft. 0} in.) (3 ft. 22 in.) (10 ft. 6 in.) 
1.170 mn. -970 m. | 2.600 m. 23 
(3 ft. 10 in.) (3 ft. 2 in.) (8 ft. 6} in.) 
-940 m. .850 m. | 1.800 m. 11 
(3 ft. 1 in.) (2 ft. fin.) | (6 ft. 11 in.) 
| 








| ae) 

| m 

Base. | Top. Height. |§.8 

ss 

Ser | tons 

2.500 m. (8 ft. 2} in.) by | 2.450 m. (8 ft. 0} in.) by 70 


3 m. 
1.300 m. (4 ft. 3 in.) 1,150 m. (3ft. 9} in.) |(9ft.10in.) . 
o 


2.300 m. (7 ft. 64in.) by | 2.240 m. (7 ft. 4} in.) by m. 1 
1,000 m. (3 ft. 3$in.) | 0.850 m, (2 ft.9}in.)  |(9ft.10in.) 
2.570 m. (8 ft. 5} in.) by | 2.500 m. (8 ft. 24 in.) by | 3.400m. | 76 


1.175 m. (3 ft. 10} in.) | 1.000 m. (3 ft. 3} in.) 
2.100m. (6 ft. 103 in. by | 2.030 
1.250 m. (4 ft..1 in.) 
2.050 m. (6 ft. 8} in.) by 


(11 ft.2 in.) 
3.400 m. 
(11 ft.2in.) 

3 


oo 
a 





| 65 








x '. m. 
1.400 m. (4 ft. 7 in.) 1.250 m. (4 ft. 1 ft (9 ft.10in.)) 
1.830 m. (6 ft.) by 1.770 m. (5 ft. 9$in.) by | 2.200m. | 20 
0.770 m. (2 ft. 64 in.) 0.630 m. (2 ft. Of in.) {7 ft.2}in.)) 
1.670 m. (5 ft. 5} in.) by | 1.630 m, (5 ft. 4} in.) by 2m. | 12 
0.580 m, (1 ft. 11 in.) 0.505 m. (1ft. 8in.) |(6ft. 7 in ) 
| 





Liquip-STEEL CompreEssinG Pant. 


_ In 1896 a 10,000-ton hydraulic press was erected 
in the steel works, for compressing the liquid steel 
in the ingots. It was placed in the large casting 
pit (see Figs. 73 and 74, page 231 ante), which was 
lengthened for this purpose for a distance of 9 
metres (29 ft. 6 in.). 

The principal dimensions of the press are the 
following : 


Distance between columns ... 
Diameter of columns ... otk 
Height between crossheads ... 
Maximum height of ingot 


3.040 m. (10 ft.) 
0.500 m. (1 ft. 8 in.) 
200 m. (26 ft. 11 in.) 


8. 
6.000 m. (19 ft. 8} in.) 
1 


moulds ses 
Diameter of piston ... 1.676 m. (5 ft. 6 in.) 
aravel 1m. (3 ft. 34 in.) 


‘The maximum water pressure employed is 430 
kilogrammes per square centimetre (6115.9 lb. = 
; tons per square inch) ; the pressure used varies 
with the size of the ingot to be compressed. The 
depth of the pit where the press stands is 7.400 
metres (24 ft. 3 in.), 
Bie ingot moulds employed in this process have 
© withstand a very heavy pressure, and are spe- 
cially designed for that purpose. They are formed 


ages of cast-steel rings 1 metre (3 ft. 34 in.) 


joined together by means of strong bolts. 
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The inside of each mould is covered with cast-iron | 
staves, lined with highly refractory sand 20 milli- 
metres (# in.) thick. | 

The smallest compressed-steel ingot made has a | 
diameter of .670 metres (26% in.), and at the pre- | 
sent time, the largest is 1.470 metres (4 ft. 10 in.) | 
in diameter, the difference between each consecu- | 
tive size being 50 millimetres (say 2 in.). There} 
are, therefore, 17 sizes of ingots. The weights are | 
as follow : 


Tons. 
Smallest ingot .670 metres (262 in.), 
weight of mould ee a se é 
(WEIBDE DEINE oss cee see aes 16 | 
Largest ingot 1.470 metres (4 ft. 10 in.), 
weight of mould . BS ae 108 





Weight of ingot ee. 75 

Casting is done by means of the 35-ton and 65- | 
ton collecting ladles (see Figs. 79 to 81, page 267 | 
ante) as already described, according to the weight | 
of ingot. Hydraulic lifts placed overhead are used | 
to bring the ladle above the ingot mould, and others | 
placed underneath push the mould, when it has | 
been filled, under the press. Lifting ingot moulds | 
and ingots after the operation, is done by the 150- 
ton electric travelling crane. The advantages of 
compressed steel are almost too well known to re- 
quire enumeration ; among them are included total 
elimination of gases and consequent absence of 
blow holes. In the manufacture of round ingots, 
this is a great advantage for forging of gun parts 
and shafts. There is a greater homogeneity of the 
various parts of the ingot, and less liquation in the 
head owing to the quicker and more uniform soli- 
dification of the whole mass. 

Fig. 83, page 294, shows the first compressed-steel 
ingot manufactured by Messrs. Schneider and Co. 
at Creusdét, for testing the plant. The size of the 
central pipe at the head of ingot is very much 
reduced in actual manufacture by increasing the 
pressure. Fig. 84 is a set of diagrams referring 
to this ingot, particulars of which are given in the 
accompanying .Table, which-contains the chemical 
analyses made of this ingot ; the results show clearly | 
the great homogeneity of the stéel. © 

The French Navy, after various. comparative 
trials made with pieces taken from ordinary ingots 
and from compressed ingots, have authorised the 
use of the latter for the manufacture of guns and 
marine forgings. Since May 13, 1896, when the 
press was first set to work, there have been cast 
144 ingots for the manufacture of guns, shafts, and 
various forgings, weighing in all 4742 tons. Messrs. 
Schneider and Co. have supplied a great many 
compressed ingots to various manufacturers who 
do not cast their own steel. We may add here 
that the Creusét Works are the only ones in 
France where this process has been applied to the 
treatment of steel ; though it necessitates a very | 
important and costly plant, the results obtained | 
repay the outlay and trouble involved. 





APPLICATIONS OF THE SIEMENS-MarTIN STEEL. 

Until 1880 Messrs. Schneider and Co. manufac- 
tured only acid steel by the scrap process, with 
material obtained from pure pig iron made in the 
Creus6t blast-furnaces, with Mokta, Bilbao, or 
Allevard ore. To arrive at a greater degree of 
purity they tried the same material in a basic 








hearth, in a small experimental Siemens-Martin 
furnace, during the months of November and De- 
cember, 1879. It was found from these experi- 
ments that they could obtain steel practically free 
from sulphur and phosphorus, and of a milder 
quality than the lowest steel made by the acid 
process. On January 20, 1880, one of the 20- 
ton furnaces was transformed and fitted with a 
dolomite hearth; it produced steel equal in quality 
and purity to that from the best Swedish iron. 
Other furnaces were transformed later on, and gave 
extra mild steel, preferable to that obtained by 
the acid process, for the construction of marine 
boiler furnaces. 

The actual plant consists of three furnaces with a 
basic hearth, and one with an acid hearth; the 
latter is used exclusively for the manufacture of 
steel for guns. For large guns that require an 
ingot heavier than the charge of this furnace, those 
adjacent are temporarily modified for the acid pro- 
cess. However, by the present methods of gun 
construction, such heavy ingots for this purpose 
are rarely necessary. Ingots for bursting projec- 
tiles, for locomotive tyres, for springs, &c., are 
made from acid steel, while basic steel is cast for 
armour - plates, engine shafts, plates, sections, 
various tyres, &c. 

The Siemens-Martin plant only manufactures steel 
of strengths from 35 to 100 kilogrammes per square 
millimetre (22.22 to 63.50 tons per square inch). 
The lower-grade steel, such as that for rails, joists, 
&c., is made in the Bessemer plant. There are, as 
a rule, two heats per 24 hours. With certain 
grades three heats can be obtained. For gun 
steel, however, the heat lasts about 14 to 16 hours. 
The shape of ingot moulds varies according to 
the purpose for which the ingots are intended. 
Thus, ingots for axles and tyres are cast in octagonal 
moulds; rolled plates and bars are made from ingots 
cast in square or rectangular moulds. 

The scrap process is still employed. The material 
used consists of superior quality hematite pig, pud- 
died iron obtained with this same pig iron, and steel 
scrap. For the manufacture of gun steel, Swedish 
and South of France (Landes) charcoal pig is used, 
together with hematite pig, the charge being en- 
tirely made up with puddled iron. 

The totalkoutput of the Siemens-Martin plant 
now 60,000 tons annually ; this output will, it is 
estimated, reach 80,000 tons in 1900. 


Rotary Puppiine Furnaces. 


These are contained in an annex of the Siemens- 
Martin plant. The building is 51 metres (167 ft.) 
long ; 30 metres (98 ft.) wide ; and 9 metres (29 ft.) 
high to the springing of roof. The plant consists of : 

One 30-ton Siemens furnace for melting down 
high-class hematite pig, which is charged in its 
molten state, into the rotary puddling furnaces. 

One 8-ton Siemens furnace, solely used for melt- 
ing iron oxides used with blocks of pure ore for 
the inside lining of the rotary puddling furnaces. 

Three rotary puddling furnaces. 

One 18-ton steam hammer for shingling the iron 
balls. 

One 8-ton steam hammer used specially for 
breaking the iron blooms when cold, in order to 
classify these according to their quality. 
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or, for the three furnaces, about 25,000 tons ‘per 


One range of eight gas generators for the Siemens 
furnaces, 

Fach rotary puddling furnace is fitted with a 
multitubular boiler, heated by the waste gases (see 
Fig. 92, page 298). 

The present plant was put down in 1892; it 
dates originally, however, from 1876. At that time 
there were only two rotary puddling furnaces 
placed near the original Siemens-Martin furnaces. 
Fach rotary puddling furnace consists of three main 


year. But as the consumption in the Siemens- 
Martin furnaces averages 12,000 to 15,000 tons, 
the rotary puddling plant is only in work during 
six or eight months in the year, and two fur- 
naces are used at a time. 

The Creusét rotary puddling furnaces, which are 
built on the same system as that of the Danks fur- 
naces, have for their object the production of 
chemically pure iron, 7.e., iron containing no 


parts : sulphur and no phosphorus, to be used instead of 
1. The revolving chamber, worked by a steam | Swedish iron in the manufacture of steel for guns 
motor. and armour-plates, for which purity of metal is 


2. The hearth. 

3. The smokebox, which leads the waste gases to 
the boiler ; this can be raised and lowered by means 
of a rack worked by hydraulic pressure. 

Figs. 86 to 89, annexed, are sectional drawings, 
whilst Figs. 90, 91, and 92, page 298, show the 
method of manipulating the furnace. 

_ The revolving chamber is fitted with a double 
iron covering, cooled by a continuous stream of | 
cold water. The inside is divided into two equal | 
parts by a separator, which is also cooled by a 


necessary to a very high degree. The results 
obtained have always given complete satisfaction. 
The numerous analyses made every day show that 
with pig iron containing .04 per cent. sulphur and 
.06 per cent. phosphorus, the rotary puddling fur- 
nace yields iron containing hardly appreciable traces 
of these ingredients, while the iron obtained in the 
ordinary hand-puddling furnaces shows .015 to .020 
per cent. of both. Messrs. Schneider and Co. tried 
the rotary puddling furnace on one occasion with pig 
containing .815 per cent. phosphorus ; the analysis 
stream of water. This separator divides the charge | of the iron obtained showed a residue of only .082 
Which is worked into two parts, the charge being |per cent. The cost of transforming pig into refined 
made into balls weighing each 10 cwt. The inside iron with these furnaces averages 30 francs (24s.) 
ining of the chamber consists of a layer of thin | Per ton of iron manufactured. 
bricks, on which are placed hot blocks of ore held 
together by the liquid iron oxide, which penetrates 
every joint. 

Each furnace produces 15 charges of 1 ton each 
per 12 hours, equal to 30 tons of iron per 24 hours, 











IMMIGRATION INTO ARGENTINA.—The number of immi- 
grants who landed in Argentina last year was 105,145. 
The number of Italian immigrants last year was 38,745 ; 
of Spanish, 30,059 ; and of French, 7813. 











YEAR-BOOKS AND ANNUALS. 
[Seconp Norice. ] 

Guide to the Dutch East Indies, Composed by Invitation 
of the Koninklyke Paketvaart Maatschapig. By Dr. 
J. F. van Bemmeten and G. B. Hooyer. London: 
Luzac and Co., 46, Great Russell-street. 

Tuts annual, issued by the Dutch Royal Mail Steam 
Packet Company, has been translated by the Rev. 
B. J. Berrington, B.A., private teacher of the 
English language at the Hague. It is well 
arranged, and gives most useful hints to the visitor 
journeying either for health or on business. There 
is much information as to the customs of the people, 
which the trader should closely study, for only by 
this means can their wants be appropriately met ; 
it is a well-known fact that it is Tisions in such 
study that helps the Continental manufacturer, 
while our laxity is disadvantageous. The maps in 
the book are particularly good. 

Aide-Memoire de VOficier de Marine. De Epovarp 
DurasstErR, Chef de Bureau au Ministére de la Marine. 
Continué par CHARLES VALENTINO, Ancien Officier de 
Marine, Chef de Bureau au Ministére de la Marine, 
11e année, 1898. Paris: Henri Charles-Lavauzelle, 
Editeur Militaire, Boulevard Saint-Germain, 118, Rue 
Danton, 10. 

This admirably arranged publication compares well 

with the British naval annuals, for it includes 

information on many points incidental to the Navy. 

Thus we have in tabular form the dimensions of ali 

the warships in service, and here, as in Mr. Laird 

Clowes’ ‘‘ Pocket-Book,” the vessels, instead of 

being arranged alphabetically, are given in classes. 
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The Irresistable, Formidable, and Implacable, are 
given as belonging to the Canopus class ; whereas 
they are even superior to the Majestic type. In all 
cases the maximum speed is given, whereas it would 
be more serviceable to know rather, or in addition, 
the continuous sea speed. The author, too, indi- 
cates the vessels actually regarded as serviceable at 
the moment, excluding ships which are not modern. 
The totals, as worked out by M. Valentino, are as 
follow: 








Sasa : = 
— _—— Non- Torpedo 
Ships. |Armoured| Craft. 
Britain a 42 210 at 
Germany ns 18 30 2 
aaa = 43 49 190 
Russia | 25 30 73 
United States & | uM * 18 
Japan.. a 9 7 
Italy .. a baa 32 91 
—_ os | 6 28 14 
rgentina ss 5 10 23 
Austria ke 10 13 57 
Brazil .. ~ 2 ll 14 
Chili .. | 1 14 26 
China.. oe 2 18 31 
Greece ~ 3 ‘i 12 
Holiand + 4 25 
Norway 2 8 
Sweden 4 17 
Turkey 1 8 44 











It is interesting to note that amongst the vessels 
thus excluded from the British list are the 
Monarch, recently supplied with new machinery, 
the Thunderer, Devastation, Dreadnought, In- 
flexible, Sultan, Hercules, &c. With these de- 
leted, and not counting vessels not yet tried, we 
are credited with 42 armoured ships, against 43 
for the French, 25 for the Russian, and 18 for the 
German navies ; so that we are apparently, in a bad 
way. But the list includes the coast guard-ships 
and the thinly-armoured cruisers of European 
Powers. Moreover, there is the feeling that the 
author has more knowledge of the actual fitness of 
old French than of old British ships. However, 
each reader of this ‘*‘ Aide-Memoire,” if he is so 
minded, can make comparisons for himself. Pre- 
facing these tables there is an interesting narrative 
descriptive of every distinctive class of ship in each 
Navy, so that it is easy to compare the relative power 
of probable opponents. These narratives include de- 
tails of the system of construction, motive, defensive 
and offensive powers, and the information is given 
in the same form in each case. Following the 
table of warships there is a short statement of 
the principle, the system of construction, and 
ballistic qualities of the guns of each Power, with 
the usual tables giving dimensions, charge, muzzle 
velocity, &c., and here also are given similar de- 
tails of the magazine rifles carried by infantry and 
marines. ‘Torpedoes come in for similar treatment. 
There is also an interesting narrative as to inter- 
national maritime rights at peace and at war, not 
only for the nations involved, but for those who 
should and wish to remain neutral. Following 
this is an examination into the pay of naval officers 
in different navies; and it is interesting to note 
the relative wages of the chief or fleet engineer. 
In the German Navy it is 7500 francs (captain- 
lieutenant) ; in the British service, 5925 to 10,025 
francs (fleet engineer) ; in the United States Navy, 
22,000 francs; in the French Navy, 7389 francs. 
Of course, we have not quoted the highest that 
may be reached—inspectors, &c.; the rates are 
those which may be attained under fair conditions, 
although the rank in the French Navy is, perhaps, 
higher than here ; there are only 17 positions at 
7389 francs, against 121 in the British Navy at 
the range quoted. The equivalent rank to fleet 
engineer in Britain might be put at from 5494 
francs to 6063 franes; but, after all, these 
comparisons are more or less arbitrary. The 
book also contains much information as to sub- 
marine cables, nautical distances, on the general 
formule of geometry and trigonometry, and alto- 
gether it is a most serviceable desk companion for 
anyone who takes an interest in naval matters. 

The ‘‘ Shipping World” Year-Book: A Desk Manual in 
Trade, Commerce, and Navigation. Edited by Evan 
Row.anpd Jones. London: Printed and published at 
the Shipping World Office, Effingham House, Arundel- 
street, Strand, W.C., 1898. 

This is the twelfth edition of this annual, and 

nothing more commendatory can be said than that 

it has now become absolutely indispensable to all 
engaged in shipping. It gives weights, measures, 
and moneys of all countries, with many other 
tables for ready reckoning, statistics of shipping 


and export trade, astronomical and engineering 
information for the mariner, scales for victualling, 
a synopsis of Board of Trade rules, regulations, 
and Acts of Parliament, and, most serviceable of 
all, a complete port directory not only of Britain, 
but of the world, indicating the position, channel, 
range of tide, charges, dues, pilotage rates, and 
other such information. Again, the tariffs of the 
colonies and foreign countries, and a list of Her 
Majesty’s consular officers abroad and of foreign 
consuls in Britain are also included. 
Local Government Annual: An Official Directory, 1898. 
Edited by 8. EpcrcumbBe-RocErs. The Local Govern- 
ment Journal Office, 2, Dorset-street, Fleet-street, 


E.C. [Price 2s. 6d.] 
This is the seventh year of publication of this 
directory, which gives in chronological order 


a list of events and returns to be made in connec- 
tion with local government, a review of local govern- 
ment legislation, a selection of statistical and other 
information concerning the urban and rural condi- 
tions and social economics, and a list of all the 
officials engaged in the management of the multi- 
farious concerns of London’s Government. There 
is also a list of the District Councils of England ; 
but Scotland has no place in the work. 

The Municipal Year-Book for 1898. Edited by Ropert 
DonaLp. London: Edward Lloyd, Limited, 12, 
Salisbury-square, E.C. [Price 2s. 6d.] 

The aim of this book, we are told in the preface, 

is to describe the constructive work carried out by 

municipalities, and thus we find each great city and 
burgh described with particular reference to its 
municipal undertakings, so that the editor is not 
claiming too much when he seeks to have it regarded 
as in some respects encyclopeedic. Thus, if we take 

Glasgow, we find a general laudatory reference to 

communal services, which touch the interests and 

affect the well-being of a greater number of citizens 
than do similar institutions in other cities; there are 
special references to baths and washhouses, electric 


lighting, free libraries, gas supply, markets, 
refuse disposal, sewage purification, slaughter 
houses, technical education, tramways, water 


supply, &c., and in the general article there are 
details of other schemes. There are special chapters 
devoted to water, gas, and electric supplies, tram- 
ways, housing, &c. From a list of rates levied in 
various towns it is interesting to note that South- 
port with 4s. ld. and Barrow-in-Furness with 
4s. 4d. per £ are among the lowest ; while Norwich 
with 8s. 4d., and Sheffield with 7s. 114d., are among 
the highest, but the Table does not include all 
places. 
The Year-Book of British Columbia. By R. E. Gosng.u. 
Victoria, B.C. 1893. 
In view of the very important discoveries of gold 
and other valuable minerals in British Columbia, 
any work dealing with the public affairs and the 
immense natural wealth of this important colony 
will be read with very much interest. Not the 
least interesting portion of the year-book compiled 
by Mr. R. E. Gosnell, the librarian of the Legisla- 
tive Assembly and the secretary of the Statistical 
Bureau, is the historical section. In view of the 
utter fatuousness displayed by the Colonial 
Office, as here exhibited, the perusal is not 
altogether a pleasant occupation for a patriotic 
Englishman. To take one point only, it appears 
that by virtue of treaty with Russia, Great Britain 
had the unrestricted right of navigating the rivers 
through Alaska to the sea. At the transfer of the 
territory to the United States, these rights of 
course remained binding on the latter, but their 
bearing can only have been very imperfectly com- 
prehended by the British Ministry of the day, as 
they, by the treaty of Washington in 1871, agreed in 
effect to renounce these very general rights, secur- 
ing only the freedom of the navigation for com- 
merce only of the Yukon, Stikin, and Porcupine 
rivers, and this result was actually paraded as a 
diplomatic triumph. Apart from this, the boun- 
dary of Alaska has never been definitely settled. 
As differences of opinion exist as to the correct in- 
terpretation of the treaty between England and 
Russia governing the matter, it is to be hoped that 
the affair will soon be arranged, and turning as it 
does upon the mere meaning of the phraseology 
employed, it would seem an eminently proper sub- 
ject for arbitration. The questions in dispute are 
very clearly and fairly set forth in the year-book. 
The early white population of British Columbia 








was largely drawn from the United States, immi- 


grants being attracted by the valuable gold-finds 
reported in the province. Many of these earlier 
settlers were very tough customers, but as usual in 
British colonies, the impartial and fearless admini. 
stration of the law prevented any outbreaks of 
violence such as disgraced the California diggings, 
This was the more remarkable in that many of the 
gold seekers were men who had made California too 
hot to hold them. 

At present the lumber industry appears to be 
the principal source of wealth in the colony. Its 
forests are stated to form the largest compact area 
of merchantable lumber on the North American 
Continent. In fact, the climate seems to be 
specially favourable to forest growth, especially on 
the Pacific slope of the coast range where the rainfall 
in parts reaches 100 in. per annum. The principal 
tree is the Douglas fir, which grows to a height of 
300 ft., reaching a circumference at the base of 30 ft, 
to 50 ft. It is the timber from this tree which is 
commercially known as Oregon pine. Some idea of 
the density of the Columbian forests may be gained 
from the statement that as much as 500,000 ft. 
B.M. of lumber have been removed from a single 
acre. The forests cover 285,554 square miles. 

The mineral resources of the colony are ex- 
tremely varied, gold existing in large quantities, 
whilst Vancouver coal has the reputation of being 
the best on the Pacific coast. Iron ore of excel- 
lent quality is also known to exist in very large 
quantities, and will doubtless be worked in the not 
very distant future. In view of these very impor- 
tant discoveries of mineral wealth, it is interesting 
to refer to the statement published by Robert 
Greenhow in 1844, to the effect that the country 
contained no precious metals, no cotton, no 
opium, rice, sugar, or coffee, and offered no ad- 
vantages to commerce, present or prospective. 
It contained, he added, no harbour into which 
articles for redistribution elsewhere might be 
imported ; and, finally, the ruggedness of the 
country put an end to any hope that Chinese pro- 
ducts would reach the Atlantic coast by trans- 
portation through this territory. This view, which 
was that of an exceedingly well-informed and 
conscientious man, is the more interesting in that 
we find similar statements made at the present 
day by responsible parties, with reference to un 
developed territories elsewhere. In spite of the 
proved mineral wealth of the province, develop- 
ment has been slow, as the difficulties of transport 
were such as to render only the very richest mines 
remunerative. Much is, however, being done to 
correct the defect in question, and the new branch 
of the Canadian Pacific Railway into the Kootenay 
district will open up a region which appears to 
contain an almost incredible supply of the precious 
metals. In concluding our notice of this interest- 
ing publication, we may add that it contains 
numerous excellent illustrations of a varied cha- 
racter. 


Laxton’s Builders’ Price Book for 1898. Originally com- 


iled by Witnram Laxton. London: Simpkin, 
Marshall, Hamilton, Kent, and Co., Limited. 
Stationers’ Hall Court. [Price 4s. ] 


This, the 81st, edition of a valued book contains 
72,000 current prices of articles used in the build- 
ing trades—a statement which carries conviction 
as to its extensive character. There are also in- 
cluded all Acts of Parliament and most of the muni- 
cipal regulations applicable to the subject matter, 
and notes of important test cases in the country ; 
while interposed amongst the price lists are many 
suggestions helpful in the preparation of specifica- 
tions, especially in view of recent fires. We are 
glad to note from the preface that the building 
trade has steadily improved, and is now in a more 
flourishing condition than for many years. The 
book is printed by Kelly’s Directories, Limited, 
which is a guarantee for accuracy. 





The Newcastle Daily Chronicle Edition of the British 
Almanac and Year-Book for 1898. [Price 1s.] 

It is almost impossible to discover what is not dealt 

with in this book, from law to dancing, which 

latter is described almost with the precision of 

mathematical formule. 


eee Directory for 1898. 


The Export Merchant 
‘didi: Ginee aaa. imited, 160A, Fleet-street, 


London: Dean and Son, 
E.C. [Price 17s. 6d.] : . 
This is the 33rd year of publication, and following 
upon notes on trade, taken principally from con- 
sular reports, there are lists of British possessions, 





with their consular officers, and other official repre- 
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sentatives. Each town in the kingdom is dealt 
with separately, lists of exporters and trades being 
aiven, while the second list is arranged accord- 
ing to manufactures. 


Sell’s 


Scll’s Dictionary of the World’s Press. London: l 
[Price 


‘Advertising Offices, 167, Fleet-street, E.C. 

7s. 6d. 

Pe agre issue carries with it the Royal impress, 
the Queen having granted her patronage to the 
work. There is not only a comprehensive list of 
papers published in all countries, but several 
articles of general interest and utility. Thus there 
is included probably the most complete list of 
treaties of commerce and navigation between this 
country and foreign Powers; an article on new 
legislation affecting trade and commerce, on Aus- 
tralian federation, and many kindred subjects. 

Who's Who, 1898. Edited by Dovcias SLADEN. London ; 

Adam and Charles Black, Soho-square. 

This invaluable annual, which this year cele- 
brates its jubilee, contains thousands of biographies, 
brevity being greatly studied. We can quite fancy 
that the editor’s work in winnowing the wheat 
from the chaff was arduous. Here officials, 
titled gentlemen, and all who bask in the public 
eye, have their life-history told in brief precise 
terms, and as a suggestion of the people who are 
included, we find the additions of the year noted 
as including Réntgen, Morcom, Blowitz, McKinley ; 
Dr. Murray, of dictionary fame ; Peary, Nordens- 
kjold, and Dr. Sven Hedin, explorers ; Ranjit- 
sinhji, and so on. There are probably over 10,000 
autboiographies 





“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1898. London: The Electrician Printing and 
Publishing Company, Limited, Salisbury-court, Fleet- 
E.C. [Price 10s. ] 

This is more than a directory, for it contains a 
digest of the law of electric lighting, electric traction, 
light railways, motor cars and carriages, with the 
regulations made by the London County Council, 
by Lloyd’s for lighting ships, and by the Institution 
of Electrical Engineers, and others in connection 
with fire risks, while there is a very serviceable 
tabular statement as to the patent fees, &c., of 
all countries. As usual, there is published with 
the book elaborate tables as to electric lighting and 
traction stations, and some 140 pages are given 
over to the publication of a series of biographical 
notices with numerous portraits. There are given, 
too, many tables and formulze and diagrams of use 
to the electrician in his work. This is in addition 
to a directory which includes societies, limited lia- 
bility companies and manufacturers, this part of the 
publication occupying some 900 pages. 

The Universal Electrical Directory (J. A. Berly’s), 1898. 
London: H. Alabaster, Gatehouse, and Co., 4, Lud- 
gate-hill, E.C. [Price 6s. ] 
his directory, as the title-page states, contains a 

complete record of all the industries directly or 

indirectly connected with electricity and magnetism, 
with the names and addresses of manufacturers, 

9918 appearing in the British list, 7872 in the Con- 

tinental, 4080 in the American, and 1924 in the 

Colonial list ; a total of 23,794, an increase of 1136 

on the number included in the previous year. In 

each of these the names are arranged first alphe- 
betically and next according to trades. Telephone 
numbers and telegraph addresses are included. 

Willing’s British and Irish Press Guide. James Willing, 
Jun., Limited, 162, Piccadilly, and 125, Strand, London. 
his is a very handy guide, giving all papers in 

alphabetical order, and according to the class for 

which they specially cater, while they are also given 
under the towns of publication. 

Handbook on the Workmen’s Compensation Act, 1897. By 
M. Ronerts Jones, Barrister-at-Law. Cardiff: Wes- 
tern Mail, Limited. [Price 2s. 6d.] 
he Act is succinctly explained, with notes of 

decisions on the several points involved. 





THE UTILISATION OF THE WATER- 
POWER OF THE RHINE. 
By ©. Du Ricue Pretier, M.A., Ph.D., 
A.M.I.C.E., M.I.E.E. 
‘ General Remarks.—The Cantonal Government of 
Aurich has recently announced its intention of 
jonopolising the water-power of the Rhine in so 
ar as that river flows through its territory or borders 


tain number of hydro-electric stations for the pur- 
pose of supplying power for lighting and for indus- 
trial purposes to the towns of Zurich and Winterthur, 
as well as to the intermediate places of minor im- 
portance, the radius of transmission varying from 
25 to 40 kilometres, or 15 to 25 miles. The under- 
taking, involving an outlay of about 25,000,000 
francs, or 1,000,000 sterling, is one of considerable 
magnitude, and it may not be out of place to briefly 
examine its salient features. 

Hydraulic Conditions.—The Rhine, from the fall 
at Laufen, below Scffhhaausen, to the town of 
Bale, covers a distance of 220 kilometres or 140 
miles, the total difference of level between the 
two points being 107 metres (350 ft.), so that the 
average fall of the river is 0.5 metre per kilometre, 
or 2.6 ft. per mile. In this section of its course, 
the Rhine skirts the southern base of the Black 
Forest, which, however, yields only a few more or 
less insignificant tributaries, whilst on the other, 
namely, on the Swiss side, the river serves as col- 
lecting basin of all the watercourses descending 
from the Swiss Alps in a northerly direction. The 
drainage area of the Rhine in the section from 
Schaffhausen to Bale represents, roughly, about 
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(d) Bile as me 300 550 3600 
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70 per cent. of the entire superficial area of Switzer- 
land (42,000 square kilometres, or 16,000 square 
miles), while the other third constitutes the basins of 
the Rhéne, the Ticino, and the Inn, running west, 
south, and east respectively. The average rainfall 
in the Alps is 2 metres (6.56 ft.) and in the Swiss 
Lowlands 1 metre (3.28 ft.) per annum, or a total 
average of 1.5 metre (about 5 ft.), the percentage 
of rainfall in the different seasons being as follows : 


About 10 per cent. in winter. 
Me - 


» 20 .5 spring. 

i ae ae summer. 

” 25 9 autumn. 
100 


Allowing 60 per cent. for absorption and evapora- 
tion, the total volume of water of the drainage 
area of the Rhine and its affluents collected at 
Bale, works out as follows ; 
(29,400 sq. km. x 1,000,000 x 1.5 m.) x 0.40 _ 
365 x 24 x 60 x 60 
560 cubic metres per second. 








upon it; and of erecting at suitable points a cer- 


LIMMAT 


| volume of water of the Rhine at various points of 
the section between Schafthausen and Bile (see 
| Table in preceding column) : 
| It is thus seen that after the confluence with the 
| Aare, the Rhine carries 3.6 times more than before 
that confluence ; in other terms, that the flow of 
the Aare, into which discharge the Reuss and 
the Limmat rivers, is considerably in excess of that 
of the Rhine in its upper course. The average flow 
|of the Aare, Reuss, and Limmat, whose confluence 
is at Turgi, near the ancient Roman camp Vin- 
donissa, about 20 miles below Zurich is as follows : 





Aare 200 cubic metres per second 
Reuss 150 99 ” 
Limmat ... 50 ” ” 

| 400 


| Above Schaffhausen, as well as below Bale, the 
_ average fall of the Rhine is only about 0.25 metre 
| per kilometre, or 1.3 ft. per mile, viz., too small 
| for being utilised for industrial purposes, and even 
|the average fall of 0.5 metre per kilometre, or 

2.6 ft. per mile, between the Rhinefall at Laufen 

(Schaffhausen) and Bale would preclude such utili- 
| Sation ona large scale ; seeing that, in order to 


LAKE OF CONSTANCE 








ZURICH 


189.6) 


the 


obtain a natural fall of, say, 6 metres or 20 ft., it 
would in each case be necessary to construct a 
canal at least 12 kilometres, or 7.5 miles, in length. 

On the other hand, the Rhine offers, in the sec- 
tion referred to, several points where, by the pro- 
cess of what is geologically termed backward ero- 
sion, it has formed an actual waterfall like that 
near Schaffhausen, ora rapid, as at Lauffenburg, or, 
again, where its cross-section is narrower than else- 
where, or, lastly, where it describes a serpentine, 
which may be cut off. In all these cases a fall con- 
siderably greater than the average is, or may be 
artificially, obtained, and it is, therefore, at these 
points that the Rhine lends itself to utilisation for 
industrial purposes. Reserving, of course, an ade- 
quate volume for the ordinary flow, the water- 
power available at these points, which are shown in 
the plan and section Figs. 1 and 2, may be stated as 
follows : 





Fall in | Horse-Power 
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Metres. | Shaft. 





| 
cub. metres | | 











per second | 

1. Rhinefall, Laufen 46 23 10,600 
2. — a de 93 ‘ = 
3. Eglisau .. rat 115 8 
4. Kaiserstuhl-Weiach | 122 45 | 5,500 
5. Lauffenburg (Rapid) ..| 150 8 | 12,000 
6. Rheinfelden pa a 210 7S. | 15,700 
og eee .-| 200 5 | 10,000 

57,300 


Total .. a - | Pe | 





At the Rhinefall, about half the available power 
is already utilised on the right bank of the river, 
namely, in the Canton of Schaffhausen, by the 
Neuhausen aluminium and other industrial works. 





This calcylation is confirmed by the measured 


At Rheinfelden, the whole of the power is absorbed 
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by the electric power station now in course of in- 
stallation on the right bank, viz., in the Grand 
Duchy of Baden, and the whole of the power at 
Aeugst will probably be utilised by the town of 
Bale. The power of Lauffenburg is, owing to the 
distance from great industrial centres, less favour- 
ably situated, though this, too, will be absorbed 
before long. The power to be utilised by the 
Canton of Zurich is, therefore, the remaining half 
of the available power at the Rhinefall, and the 
power of Rheinau, Eglisau, and Weiach, near 
Kaiserstuhl. 

It may be added that where the river forms the 
boundary between two Cantons or States, each of 
them is entitled to half the available power. Thus 
the power of the Rhinefall, as well as that of 
Kglisau, belongs in equal proportions to the two 
Cantons of Zurich and Schaffhausen, that of 
Rheinau and Weiach is shared between the Canton 
of Zurich and the Grand Duchy of Baden, and that 
of Lauffenburg, Rheinfelden, and Aeugst belongs 
jointly to the Canton of Aargau and the Grand 
Duchy of Baden. The right of granting conces- 
sions for utilising the power on one or the other 
side of the river has been a fruitful source of litiga- 
tion, not so much on the part of the Grand Duchy 
of Baden (which has, in this as in other matters, 
always displayed large and liberal views in promot- 
ing industrial development) as on the part of the 
Swiss Cantons, which fiercely contest each other’s 
jurisdiction. 

Cantonal (Zurich) Power Stations.—The follow- 
ing may serve as a brief outline of the four stations 
of Laufen, Rheinau, Eglisau, and Weiach to be 
erected by the Canton of Zurich, of an aggregate 
power of 25,300 horse-power on the turbine shaft : 

1. Laufen Station.—The hydraulic installation 
will be composed of a tunnel through the rock on 
the left bank of the Rhinefall, which will convey 
a minimum volume of 23 cubic metres per second to 
the turbine and dynamo-house below the fall. The 
available net fall, as already mentioned, is 23 
metres ; hence the power on the turbine shaft, at 
75 per cent. efficiency, 5300 horse-power. 

2. Rheinau Station. — From the Rhinefall to 
Rheinau, where the river describes a serpentine of 
considerable length, the average fall is only 1 metre 
per kilometre, or 5.3 ft. per mile ; but this will be 
increased to a total fall of 7 metres (23 ft.) by a 
dam across the river at Rheinau, and by a tunnel 
which cuts off the serpentine, a minimum volume 
of 15 cubic metres per second being, however, left 
in the old bed. The power thus obtained will be, 
as already mentioned, 6500 horse-power. 


3. Eglisaw Station.—Here, too, the fall of the | 
river will be increased to about 7 metres (23 ft.) at | 


low, and 4.5 metres (14.5 ft.) at high water, by a 
dam near Eglisau. The power thus obtained is, at 
low water, 8000 horse-power. 


(For Descrivtion, see Page 293.) 











4. Weiach Station.—This station will be similar 
to that of Kglisau, the total fall of the river in a 
length of 8 kilometres (5 miles) being utilised by a 
dam which gives an available fall of 4.5 metres 
(14.5 ft.), and a total of 5500 horse-power on the 
turbine shaft. 

5. Steam Reserve.—As the Rhine is subject to 
exceptionally low water, although only at very rare 
intervals and for a short time, and as, at excep- 
tionally high water, the available fall may, for a 
| time, become reduced, steam reserve plant will be 
| added to each power station, so that the total 
power of 25,300 horse-power will be guaranteed 
| independently of the varying volume and fall of the 
river. 

Transmission.—Current for lighting and power is 
to be delivered at the periphery of the towns and 
| villages. The primary transmission of the three- 
| phase current of 10,000 volts from the power stations 





Fic. 





92. 


to the various points of consumption will extend 
over the following distances (see Fig. 3) : 


Kilometres. Miles. 


1. Laufen-Winterthur .. a's ss 25 15.5 
2. Rheinau-Eglisau-Zurich : 40 25.0 
8. Weiach-Zurich .. * “is - 25 15.5 
4. Regulation and reserve transmission 
Laufen-Rheinau - pa ae 7 4.0 
5. Regulation and reserve transmission 
Eglisau-Winterthur .. ES 16 10.0 
6. Regulation and reserve transmission << 
Winterthur-Zurich .. se oss £0 12.5 
7. Regulation and reserve transmission : 
Eglisau-Weiach -. Hi - 10 6.0 
8. Shunt transmissions to variousplaces 110 65.9 
253 157.0 


iton 


The transmission, to be installed by the Can : 
1ons 


of Zurich, will include the transformer stat 





| 10,000 to 3000 volts, the further transforming from 
3000 to 300 and 100 volts, being left to the con- 
i sumers. 
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KOSTER’'S AIR COMPRESSORS AND EXHAUSTERS. 


CONSTRUCTED BY THE SOCIETE ANONYME DES ATELIERS DE CONSTRUCTION DE J. J. GILAIN, 
(For Description, see Page 301.) 



































TIRLEMONT, BELGIUM. 
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Fr. 
Administration 90,000 
Superintendence and staff 190,000 
Repair and maintenance 93,000 
Interest on capital, 5 per cent. 1,163,000 
Sinking fund, 3 per cent. oe 697,000 
es — , 31, 000 hydraulic horse- -power 
Fie. 5. at 6 fr . 186,000 
Working ‘and maintenance of steam 
plant ws ‘ as ; 25,000 
_ Total 1 Cost of Installation. —This will be asfollows:| Under average conditions of working, the losses ee ® mr, ra 
~ ot = z —— jare: acs Cost of working per horse-power, 126 fr, = 6l. Os. 1 
ites s 7 of ) ciency. 
Laufen. | Rheinau. Eglisau. | Weiach. Per Cent. Per Cent. The further expenditure for attendance, repairs, 
Land and Expropria- fr. | ote. fe; | fe. In generators meu raat Sets) 8 = 92 and amortisation of motors, lamps, wires of the 
aera: ~ aoa ee ey poe iS = ” se easeincecnieeig:” aa “ — secondary distribution amounts to 30 francs, or 24s., 
; #3 600,000 | 2,31 0,000 | », transfor a Vw 8 = 92 
Parpine houses 500,460 300,000 '400,0¢0| '400,000 mus iat oe gel e — poe? ~ sone 
eS - | 310,000} 620,00", £00,000} 700,000 +s . : volt transformers, and the motors or lamps further 
Gene rato : 50°00 bo The totil efficiency is therefore 0.92 x 0.91 x ’ 
Sore excitrs 594, I steed Ioncenteend Phamaeds (1 o 77 per cent J amount to 27 per cent. ; hence the total cost of 
te cites and 45,000; 69,000 = 60,000} 50,000 | Hence the cost per horse-power works out as worn a - ae. points of actual consumption : 
C sundries : 41,000 | | 80,000 70,000 50,000 follows : (126 x ) x 100 = 212 fr. = 8. 10s. per horse-power. 
Me renctes, i | | ae eae Cost per H.-P. 73 
stration and engi- | ‘ Fr. re oaidanie . aie es 5 
neering ./ 200,000} 400,070 60,000, 450,000 | On turbine shaft . 25,300 919 = 36 16 Distribution of Power.—The total power of 25,300 
——$——_— At generator 23,270 1000 = 40 0 horse-power on the turbine shafts of the four 
2,330,000 | 4,100,000 | 5,4£0,000 | 4,600,C00 »» end of omnion 12,000V. 21,200 1006 = 43.17 power stations is to be distributed by transmission 
, transformer ? V. 19,400 1200 = 48 0 as follows : 
Total Fr. cos fe ae , Power on Power at 3000-Volt 
Rican nian Se a aoe LOS OO The cost of transmission into towns and villages, Turbine _, 2'@nsformers at 
= a e nS - as 4,250,000 3000 . — Shaft. ej oe of Places 
mains at 12, oot’, kitometres ee | of transforming V., installations, &c., amounts _ of Consumption. 
ransmission’ "110 Kilom t — 300 1. Town and district of Zurich << mee 0 
cc hunts at 3250 francs etres 358.000 to about 300 frances per horse-power in addition; | 5° “—  Winhesiiae haus : 
pom fe , erection, and contin- the total cost is therefore 1500 francs or 60/. per | 3. Intermediate and other i 3,300 2,500 
ey er oe 446,000 horse-power at the actual points of consumption. _| # @tand Duchy of Baden . ae 3,400 
23,250,000 = 940,000. | Cost of Working.—This works out as follows : Tole ih 5 ae 19,400 
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Selling Prices of Power.-—Power is to be supplied 
at cost price, plus an adequate margin for risk and 
administration. On this basis, the power is to be 
supplied at the following prices, which are the 
same as those charged by similarly situated power 
stations, notably the power station on the River 
Sihl, near Zurich, which transmits its high-tension 
(two-phase 5000 volts) current over distances up 


to 20 kilometres (12.5 miles) : 
Horse-Power per 
Horse Power. Anbum. 

Fr. £ 68. 

0.5 : e by a 550 = 22 0 

1 Ss at ss “F , 500 20 «=O 

5 ale ¥ sy — ar 370 = 14 16 

10 290 1l 12 

20 240 = 9 12 

40 190 7 12 

50 oe ee 180 7 #4 

100 and more 160 = 6 8 


Comparison with Steam.—The cost of Saarbruck 
and Rhenish coal delivered at Zurich or Winterthur 
is about 34 fr. or 27s. per ton. At that price the 
cost per steam horse-power, including 5 per cent. 
interest and 5 per cent. sinking fund, is as follows : 


Engine Cost per Horse- 
Power. Power per Annum. 
Fr. £4. 
5 horse-power non-condensing .. i 635 = 25 8 
10 ” " 5% .. 595 = 23 16 
20 es a 450=18 0 
40 a condensing ; 6 323 = 12 18 
69 i“ ‘s ¥ .. 2%0=11 4 
100 + compound .. 224 819 
15) is 3 211= 8 9 
300 182 = 7 6 


“ Se ae ee 

Conclusion.—It will be seen that the whole under- 
taking is framed on ambitious lines, and that, 
although the first cost, and therefore the proposed 
selling prices, of the power are higher than they are, 
for example, at Geneva and other places, they can 
yet successfully compete with steam. An under- 
taking of this nature has necessarily to trust to the 
disposal of large powers at minimum prices, rather 
than of small powers at maximum prices ; but even 
assuming that the average price realised did not 
exceed 160 fr. or 6l. 8s. per horse-power per 
annum for the total of 19,400 horse-power, the 
return, including the interest of 5 per cent. already 
provided for in the working expenses, would still 
be equal to 8 per cent. on the capital. 

The reason why the Canton of Zurich has taken 
up the utilisation of the water-power of the Rhine 
is that the towns of Zurich and Winterthur had 
applied for the concession of carrying out these 
power transmissions, and that the Cantonal Govern- 
ment, rather than entrust the monopoly to these 
two Corporations alone, resolved to undertake the 
work itself, and thus place the power at the 
disposal of both town and country, viz., of the 
Canton at large. 

Whether so vast an undertaking, involving so 
many risks and contingencies, falls properly within 
the sphere of the State, is another question. 
Private enterprise would probably carry out and 
work these installations quite as efficiently, perhaps 
more so, than either a Government or Municipal 
Corporation. 

In any case, the advantages of utilising the 
dormant power of the Rhine for the supply of 
electric light and power are so patent, and the 
whole question has, owing to the initiative of the 
Cantonal Government of Zurich, been so thoroughly 
threshed out, that there is not the slightest doubt 
of the undertaking being speedily carried into 
effect, whether by the State, by Municipal Corpo- 
rations, or under the zegis of private enterprise. 


THE NORTH GERMAN LLOYD T.-SS 
“KAISER WILHELM DER GROSSE.” 
(Continued from page 269.) 

WE continue our series of illustrations of the 
North German Lloyd express twin-screw mail 
steamer Kaiser Wilhelm der Grosse, by reproducing 
on our two-page plate plans of the lower, orlop, 
and hold decks, with four of the principal cross- 
sections. The first-cabin passengers, whose accom- 
modation we described at length in our previous 
article, are all above the level of these decks, and 
only a few second-cabin passengers are accommo- 
dated aft on the lower deck ; while the steerage 
passengers are forward on the main and lower 
deck, so that nearly all the passengers are above 
the load-water level. Continuing our description 





of the accommodation, we turn to that for the 
second-class ‘‘ guest afloat,” who is made as com- 
fortable as the first-saloon passenger, with equally 
convenient ram even to the barber’s shop 
rushing plant. 


with its electric 


The smoking-room, which has elements of comfort 
superior even to those of that of the premier class, 
is on the promenade deck under the poop, and is a 
compartment 8.5 metres (27.9 ft.) long, 7.4 metres 
(24.3 ft.) broad, and 2.44 metres (8 ft.) high. On 
the next level the upper deck, along with a large 
number of cabins, is the drawing-room, with piano, 
&c. This is a fine apartment 6.7 metres (22 ft.) by 
7.4 metres (24.3 ft.) broad and 2.44 metres (8 ft.) 
high. On this same deck is another dining saloon 
for 24 passengers, while the principal dining saloon, 
on the main deck, the next level below, accommo- 
dates 176 passengers. It is 12.6 metres (41.3 ft.) 
long, 16.4 metres (53.8 ft.) broad, and 2.89 metres 
(9.5 ft.), while abaft it is the childrens’ dining 
saloon for 17 passengers. In this class there are a 
large number of rooms for two passengers, and 
three for family parties, as is shown in the follow- 
ing Table : 


Second-Class Accommodation. 


Two- Four- | Six- 








8 >, 
—-- Passenger Passenger Passenger prot 
Cabins. Cabins. Cabins. . 
Lower deck 22 26 | 2 160 
Main deck .. 1 9 | 1 44 
Upper deck 30 15 ° 120 
| 324 


The third-class accommodation is in the forward 
part of the ship, on the main and lower decks, 
there being on the former level two compart- 
ments, with 284 berths, and on the lower deck four 
compartments, with 516 berths—in all 800. They 
have a large kitchen, with steam-cooking apparatus 
having four chambers ; and here also it may be said 
that there are in the various kitchens baking ovens, 
one of the Perkins type, one of the ordinary type, 
and a small oven. 

Before departing from the personal equipment, 
it may be said that there is accommodation for 
602 first-class, 324 second, and 800 steerage passen- 
gers—-together 1692, while the complement of the 
ship numbers 458, made up as follows: Officers, 
boatswains, carpenter and sailors, 60 ; doctor, pay- 
master, barbers, postmen, 9 ; in the engine-room, 
45; stokers, 174; stewards, personal, 133; and 
galley, 37. 

The builders and owners have been as solicitous 
for the welfare of every member of the crew as of 
the passengers. The quarters of the navigating 
officers we have already referred to. A glance at 
the plan of the upper deck on the two-page 
plate in our issue of March 4, will show that 
the engineering officers are accommodated in the 
vicinity of the engines, while the stokers have their 
rooms on the next two levels. Thus they pass to a 
large wash-house fitted with baths, &c., with 
closets adjoining, and thence to the mess-room, the 
head stokers messing separately. On the level 
below, the lower deck (Fig. 6), the bunks of the 
stokers are divided into three compartments, and 
it is arranged that all in the same watch will sleep 
in the same compartment, so that they are not dis- 
turbed when off duty by the others. 

The pantry and kitchen for the first class are on 
the main deck, immediately abaft the main dining 
saloon and forward of the engine-room, as shown 
in Fig. 5, on the two-page plate given with our 
issue of March 4. They are very large apartments, 
the kitchen occupying the full width of the ship. 
It is17 ft. 6in. long. Here are a large cooking range 
and two grills, and many ingenious appliances, in- 
cluding a mechanical dish cleaner, consisting of two 
propellers in separate compartments, which so effec- 
tually set the water in motion as to insure that 
dishes will be thoroughly cleansed. There is, too, 
an egg boiler, which, with clock-like mechanism, 
automatically lifts the egg out of the water when 
it has been boiled one, two, or any number of 
minutes, according to the setting of the clock. 
There are six coffee and tea boilers, and, indeed, 
many appliances to insure the excellent ‘‘ table” 
for which the North German Lloyd is noted. The 
kitchen is ventilated by electric fans, and there are 
electric hoists communicating with the refrigerating 
chambers below, which we will describe in our next 
article. 

The kitchen and pantry for the second-class is 
also situated convenient to the refrigerating cham- 
bers, being still further aft on the same deck and 
at the forward end of the dining saloon, which is 
on the main deck under the poop. Here, too, 
it may be said that throughout the ventilation of 





the ship has been made a special feature, and in 





most cases Utley ventilators have been provided, 
while most port-holes above water level have air 
holes with flaps which can be controlled by the 
passenger. The ship is lighted throughout by elec- 
tricity, to which we shall refer at length in our 
next article. To reduce that constant ‘‘ dirr” which 
is so irritating in the case of some fast-running 
electric engines, the dynamo and its motor is 
mounted on a thickness of 25 millimetres of hard- 
pressed felt, with most satisfactory results. 

In concluding our description of the plans of the 
ship, one or two particulars may be given of the 
accommodation shown in Figs. 7 and 8. Right 
forward there is the usual forepeak, next a cargo 
hatch, athwartship coal - bunker forward of the 
boiler-rooms, two separate boiler compartments, a 
large coal-bunker the full width of the ship, and 
occupying 55 ft. of the length, next two boiler- 
rooms, and then the engine-room. The machinery 
occupies in all 344 ft. of the length of the ship, and 
abaft there are the mail rooms, a baggage hold, and 
an afterpeak. 

The total bunker capacity is 5838 cub. m. (4596 tons 


. of coal) 
The capacity of all cargo 


spacesis ... sie ...48,977 cb. ft. (1387 cb. m.) 
The capacity of all luggage 

roomsis_... Bas meee 65; (706 ,, ) 
The capacity of all fresh- 

water tanks is 13,702 ,, (388 ,, ) 


The capacity of the feed- 
water compartments in 
the double bottom is 8264, 
The capacity of the water- 
ballast compartments is in 
double bottom BAGS 45 
The capacity of the water- 
ballast compartments is in 


forepeak bottom ... = ih ee gy 2 
The capacity of the water- 

ballast compartments is in 

afterpeak bottom ... oes igs MORYL »5, ) 


We turn now to the general cross-sections, which 
we reproduce on the two-page plate (Figs. 9 to 12), 
and particularly to those given on pages 302 and 
303, which are specially interesting, as they show 
clearly the scantlings. Attention may be directed 
to the fact that the double bottom, which is con- 
structed on the bracket system, extends almost the 
whole length of the ship, and is carried to the 
middle of the bilge, not to the lower turn of the 
bilge as is usually the case in merchant vessels. A 
large knee-plate connects with the stringers on the 
upper turn of the bilge (Figs. 13 and 15). The 
depth of the double bottom is 2300 millimetres 
(904 in.) under the engine-room (Fig. 17), and 1500 
millimetres throughout the remainder of the ship 
(Fig. 15). Between the vertical keel-plate and the 
margin-plate, the double bottom has on both sides 
five longitudinals with continuous plates and inner 
angle bars; the outer angle bars of the longitu- 
dinals are intercostals. The centre line longi- 
tudinal of the double bottom is made water-tight 
from frame 48 and 208. The double bottom 1s 
divided by the vertical keel-plate, and 11 water- 
tight transverse frames, into 22 compartments. The 
frames are placed at 760 millimetres (29.92 in.) in- 
tervals from frame 234 to the stern, covering the 
whole of the machinery space, and from that point 
to the bow at intervals of 600 millimetres (233 in.). 
Generally they are of channel section. In the region 
of the machinery every alternate frame is of web 
formation, as shown in Fig. 17, this being carried 
to the lower deck, while in the boiler-room every 
third is a web frame (Fig. 13). The details of these 
and of their connection with the deck beams will 
be readily seen by reference to the sections given 
on pages 302 and 303. The keel - plate consists of 
one plate of 25 millimetres (1 in.) in_ thickness, 
doubled by one of 214 millimetres (34 in.), and 
there is another doubling, making in all 68 milli- 
metres or 23} in. The shell plating of the ship is 
scarfed ; the two top strakes have outside and 
inside straps, and quadruple riveting is resorted to 
almost throughout, the rivets being 1 in., but the 
dimensions of the shell-plating are shown in Fig. 16. 
The keel-plates and the framing were riveted by 
hydraulic power. In other cases, as in this counti 
the work was done by hand. Some details from the 
sectional drawings may here be given. | f 

The ship is divided by 17 water-tight athwart- 
ship bulkheads, of which 15 extend to the upper 
deck and two to the lower deck. The ongine-som 
is subdivided by a longitudinal water-tight bulk- 
head. The bulkheads are arranged so that a 
neighbouring compartments can be filled pt 
water without the ship sinking. The bulkheads 
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have been designed, of course, to meet the rules 
of the Germanischer Lloyd, which follow pretty 
well the lines drawn up by our Bulkhead Com- 
mittee ; but in the matter of stiffening, they per- 
haps go further than the British Lloyd’s. Channels 
and built-up vertical beams are used, with special 
knee-pieces, as shown on Fig. 19. The paint used 
is known as Ferrubron, and was adopted because 
of its strong affinity to iron, steel, &c., and be- 
cause it is not subject to galvanic or other electrical 
influences. 


Frames: Above double bottom from frame 54 to 192 of 
channel, 200 mm. by 90 mm. by 14 mm. (8 in. ye. in. 
by 34 in. by xe in.); before and abaft double bottom, 
length, 200 mm. by 90 mm. by 14 mm. (8 in. by 3} in. by 
11 jn.); at ends, 200 mm. by 90 mm. by 12 mm. (8 in. by 
3} in. by 3% in.). All frames extend from margin plate 
to upper deck stringer; the inner flange will be cut 
off on every second frame 300 mm. (12 in.) above main 
deck, except under forecastle. 

Frames of Promenade Deck : Length, 200 mm. by 90 mm. 
by 12 mm. (8 in. by 34 in. by 4 in.). 

“Bulkhead Frames : Double angles, 100 mm. by 100 mm. 
by 12 mm. (4 in. by 4 in. by 49 in.). 

Web Frames: Single angles, 100 mm. by 100 mm. by 
14 mm. (4 in. by 4 in. by $4 in.). 

Frames within Double Bottom: On solid floors, angles, 
100mm. by 100 mm. by 14 mm., for ? length (4 in. by 4in. 
by 1} in.); at ends, 100 mm. by 100 mm. by 12 mm. (4 in. 
by 4 in. by 4$ in.); on frames without | Sora channel, 
200 mm. by 90 mm. by 90 mm. by 14 mm. (8 in. by 3} in. 
by 34 in. by 3% in.) for # length ; 200 mm. by 90 mm. by 
90 mm. by 12 mm. (8 in. by 34 in. by 34 in. by 4 in.) at 


ends. 

Double Frames: Extending to upper deck, on every 
frame, from 0 to 13, and on every second frame from 
frames 13 to 25. 

Reverse Frames on Outside of Dowble Bottom.: Tf neces- 
sary, of length 130 mm. by 100mm. by 14 mm. (6 in. by 4 in. 
by 4} in.) for # length ; 130 mm. by 100 mnt. by 12 mm. 
(jin. by 4 in. by 44 in.) at ends, extending to upper deck, 
and 300mm. (12 in.) above main deck alternately ; in way 
of forecastle to forecastle deck, and 300 mm. (12 in.) above 
main deck alternately. On web frames double reverse 
~~ 130 mm. by 100 mm. by 14 mm. (5 in. by 4 in. by 
44 in.). 

Reverse Frames Inside of Double Bottom: On solid 
floors, length 90 mm. by 90 mm. by 13 mm. (34 in. by 
34 in. by ;’; in.) for ? length ; at ends, 90 mm. by 90 mm. 
by 12 mm. (34 in. by 34in. by 4% in.). On frames without 
floors, 110 mm. by 110 mm. by 11 mm. (44 in. by 44 in. by 
#5 in.). In engine-room, on every frame double, 130 mm. 
by 100 mm. by 15 mm. (44 in. by 4 in. by 43 in.) ; under 
boiler seats, double, 130 mm. by 100 mm. by 14 mm. 
(44 in. by 4 in. by 44 in.). 

Web Frames: In engine-room, on every second frame, 
extending to upper deck and main deck alternately ; 
below lower deck, 850 mm. by 14 mm. (334 in. by 44 in.) ; 
above lower deck, 600 mm. by 14 mm. (23} in. by 4} in.). 
In boiler-rooms, on every third frame, extending all to 
main deck, 600 mm. by 14 mm. (234 in. by }4in.). In coal 
bunkers, on every third frame, 600 mm. by 14 mm. 
(235 in. by 4} in.), and extending tc orlop deck. 


The stern casting was a splenaid job. The 
sternpost is of U-section, hollow, and is scarfed 
to make the plates suit the run of the ship; with 
two internal struts it weighed 90 tons. The rudder, 
which is shown on the profile (Fig. 1), given on the 
two-page plate of our March 4 issue, weighed 16.8 
tons, including, of course, the rudder plate. With 
the steering gear we shall deal later. The stem 
weighed 7 tons; and here, before departing from 
the constructive work of the shell, we may mention 
that the weight of the steel plates, angles, pro- 
files, rods, and flat iron or steel required for the 
structure weighed 7800 tons. This, of course, 
takes no cognisance of that required for boilers or 
propelling machinery. Again, the wood used for 
decks and inner outfit equalled 3300 cubic metres 
or 116,545 cubic feet. 

Nearly all this material was worked into the ship 
within 14 months: a fact which suggests the splendid 
resources of the shipbuilding establishment at 
Stettin over which Mr. Zimmermann presides. 
The first keel of the Kaiser Wilhelm der Grosse 
was laid on March 16, 1896, and, by August 26, the 
whole of the double bottom and the whole of the 
235 frames of which the vessel is composed were 
built up, and part of the plating carried out. On 
April 3, 1897, or ina year from the laying of the 
keel, the whole of the 35 strakes of plating were 
“vagy 5 the plates in some cases being 26.3 ft. 
ong, 5.3 ft. broad, and of 32.2 lb. thickness, the 
otal weight being 1555 tons. Thus by May 4, 1897, 
the vessel was launched with the ceremonial rejoic- 
ing which the occasion well merited. It may be 
Interesting to say a word as to the launching 
arrangement—always an interesting feature where 
ey great weights have to be dealt with. The 
a Wilhelm der Grosse weighed 8200 tons, in- 
laid Ing the sliding way. There were used two ways 
aid to an inclination of § in. to the foot or 1 : 19.2. 





The two sliding ways were 167 metres (548 ft.) in 
length each. "he pressure per square foot of the 
sliding way was 2.07 tons. The vessel was stopped 
by two bowers and two stud-link chains of 2-in. in 
diameter, fastened on the outside plating of the 
after part of the ship, arranged to turn the ship 
and to stop her at the same time. To prevent a 
sudden shock in stopping, and to secure the chains 
against breaking, the ends of these chains were 
each fastened on land to a large wooden wedge, 
which had to be drawn through between two strong 
beams of oakwood. The operation was an unquali- 
fied success. Four months after the launch the 
vessel left the builders’ yards, and without any 
trial, except the passage from Stettin to Bremer- 
haven, the vessel sailed for New York, achieving a 
great triumph in speed. 


(Zo be continued.) 








AIK COMPRESSORS AND EXHAUSTERS AT 
THE BRUSSELS EXHIBITION. 

WE illustrate on page 299 an air compressing ma- 
chine and an air exhausting machine which were ex- 
hibited at the recent International Exhibition at 
Brussels by the Société Anonyme des Ateliers de Con- 
struction de J. J. Gilain, of Tirlemont, Belgium. 
Both machines have been constructed in accordance 
with the Kiéster patents. Taking the compressor first, 
we may state that the machines are built in all sizes, 
the larger being coupled direct to the engines driving 
them. The one illustrated in Figs. 1, 2, and 3 is, how- 
ever, a belt-driven machine. The principal peculiarity 
of the compressor lies in its valve arrangement, which 
will be easily understood on reference to Figs. 2 and 3. 
As will be seen, there is at each end of the cylinder an 
independent piston valve which closes the port when 
the main compressor piston has reached the end of its 
stroke. Continuing its motion this piston valve forces 
the air left in the clearance space in front of it 
through a spring-loaded non-return valve communicat- 
ing with the receiver, and at the same time opens 
the main cylinder port to suction. It will thus 
be seen that in this compressor both automatic 
and positively controlled valves are employed. The 
kind of diagram obtained with this system of 
valves is shown in Fig. 4. The air pressure in the 
cylinder during the compression stroke rises steadily 
and smoothly until it attains that of the receiver. It 
then opens quite quietly the automatic valve aforemen- 
tioned, this point being marked on the diagram by a 
momentary but insignificant rise of pressure, which 
thenceforward remains absolutely steady till the end 
of the stroke, when the piston valve closes the port to 
delivery, and opens it to suction as already explained. 
The compressor is stated to work very quietly, and can 
be run at very high speeds without difficulty. It will 
be easily seen that the plan followed insures the auto- 
matic valve closing without shock, as until it is seated 
there is no sensible difference in the pressure on either 
side of it. The spring with which it is fitted can be 
adjusted by hand when desired. The total clearance 
is very small, according to the makers not more than 
24 per cent., and the efficiency when the final pressure 
is three atmospheres is stated to vary between 90 and 
97 per cent. Both covers and the body of the cylinder 
are provided with water jackets, which limit the 
work wasted by keeping down the temperature of the 
air during compression. The isothermal curve which 
would be shown on the diagram of an ideal compressor, 
has been plotted as a dotted line in Fig. 4. Compound 
and triple compressors are constructed when high pres- 
sures have to be economically attained. 

The air exhauster is shown in Figs. 5 and 6, and 
like its companion already described, is arranged for 
belt driving. Here, again, the principal feature of the 
machine lies in its valve, as shown in Fig. 6; this has 
been adopted on account of the following considera- 
tions. When the main piston of an exhauster has com- 
pleted its stroke, the clearance spaces are filled with 
air at atmospheric pressure, and befcre a fresh charge 
can enter the cylinder, this air must, with compressors 
of the usual construction, be expanded down to that of 
the vacuum which the machine is producing. As this 
vacuum may be one-fiftieth of an atmosphere, it follows 
that the piston must move quite a considerable distance 
before it can begin actual work on its suction stroke. 
To avoid this, Mr. Kister has made use of the valve 
shown in Fig. 6. Here it will be seen that the piston is 
at the end of its stroke, and the valve is in mid position. 
It will further be observed that under these conditions 
the two sides of the piston are in communication with 
each other, whilst the suction and delivery ports are 
closed. The pressure on both sides of the piston is 
thus equalised. The valve, continuing its travel, 
moves over, closing the passage between the opposite 
ends of the cylinder, putting one in communication 
with the suction port and opening the other to the de- 
livery port. The air in the clearance space having been 
reduced in pressure in the way described, the piston 
begins useful work on its suction stroke almost imme- 








diately. The valve is, it will be seen, driven by an 
eccentric, and has a relief plate at the back, which is 
adjusted so as to reduce the actual load on the eccen- 
tric rod toa minimum, The body of the cylinder is 
water jacketed as shown. ‘The makers construct 
also exhausters, driven direct by a steam engine 
without the intervention of belt. They claim that 
these exhausters are capable in actual everyday work 
of giving a vacuum corresponding to one-fiftieth of an 
atmosphere. 








LOCOMOTIVES FOR JAPANESE 
RAILWAYS. 
On page 306 we illustrate two locomotives of 
3 ft. Gin. gauge, recently constructed at the Baldwin 
Locomotive Works, Philadelphia, for Japanese Rail- 
ways. Fig. 1 shows a four-wheel coupled double- 
ended tank locomotive delivered to the line recently 
built by the Japanese in the Island of Formosa. Fig. 2 
shows a six-wheel coupled locomotive, built for the 
Hokkaido Cho Railway in the Island of Yesso. 

The following are the particulars of the first engine: 
Gauge ass 2s ie ies 3 ft. 6m. 
Cylinders ... 14 in. by 20 in. 
Driving wheels... 52 in. in dia. 
Total wheelbase ... 20 ft. 3 in. 
Driving wheelbase & oO. 


Weight, total aa 80,855 Ib. 
Weight on driving wheels 52,115 ,, 
Diameter of boiler a ia 44 in. 
Number of tubes ... as ns 125 
Diameter of tubes a we 1} in. 
Length of tubes ... Se 11 ft. 10 in. 

a firebox... ee aah 54 in. 
Width of firebox ... oh 48 ,, 
Heating surface, firebox 61.0 sq. ft 

BS = tubes ... a CES 4 

+ Se total ... me ee 
Diameter of truck wheels a 30 in. 
Truck journals as _ 5 in. by 8 in 
Driving axle journals... a eee oe 
Tank capacity, aggregate 1200 gal. 


The tanks are located on each side of boiler. The 
working pressure is 160 lb. The firebox is of copper, 
and the material of the boiler steel ;’; in. thick. All 
longitudinal seams are butt-jointed with double cover- 
ing strips, and the lagging is of sectional magnesia. 
There is a steam brake on the driving wheels, and a 
Le Chatelier brake valve on the line of the lower 
gauge cock. The oiling is done by Nathan sight-feed 
lubricators, and United States metallic packing is 
used on piston-rods and valve stems. The truck 
wheels are of wrought iron, steel tyred. 

The following are the particulars of the six-coupled 
engine: 


Gauge oie re ae ae 3 ft. 6 in. 
Cylinders ... 14 in. by 20 in. 
Driving wheels... AS te 48 in. in dia. 
Total wheelbase ... ~ om 21 ft. 
Driving ., a 9 ft. 2in. 
Total weight abs oak 87,090 lb. 
Weight on driving wheels 63,590 ,, 
Diameter of boilers aus nee 44 in. 
Number of tubes ... reo - 121 
Diameter ,,_... ny Wa 1? in. 
Length cles ae 13 ft. 6 in. 
Length of firebox... a me 59 in. 
Width ,, ee ee es 294 ,, 
Diameter of truck wheels wy 
Front truck journals 44 in. by 74 in. 
Back ,, a a oy eee ae 
Driving axle journals... sa Giro nlceade as 
Tank capacity, aggregate ny 1200 gals. 


The tanks are located on the sides of the boiler. 
There is an automatic vacuum brake on the driving 
wheels, with train connection front and back. The 
working pressure of steam is 160 1b. The material of 
the boiler is steel in. thick, with the longitudinal 
seams butt-jointed with double covering strips, and 
the other details are similar to those of the first-named 
engine. 

In both designs the side tanks are sloped towards 
the front, in order to give the engine-driver a view of 
the track over the tank. On the six-coupled engine 
the two-wheeled trucks front and rear are both fitted 
with swing motion, and are equalised with the driving 
wheels. ‘Ihe four-coupled engine has its front truck 
fitted with swing motion, but the back truck is given 
lateral motion in the boxes ; both trucks being equa- 
lised with the adjacent driving wheels. 

As the conditions of service in Japan are similar to 
those prevailing on many 3 ft. 6 in. gauge lines in 
other countries, we have no doubt these types will be 
of interest to many others besides Japanese readers. 








Russian Water Power.—A company under the title 
of the St. Petersburg Company for the Transmission of 
Power from Waterfalls has been recently organised. The 
object of the company is to put down plants for the utili- 
sation of the Narowa, the Imatra, and the Wuozen water- 
falls for the generation of electrical power, and to tran- 
smit to and distribute the same in St. Petersburg and 
the surrounding districts for electric lighting and power 
purposes. The capital of the company is 400,000/, 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig - Iron Market. — The pig-iron warrant 
market was somewhat slow last Thursday forenoon, there 
being but few sellers about, but the tone was firm. Some 
10,000 tons were dealt in. Scotch iron rose another 4d. 
per ton. In the afternoon 20,000 tons changed hands, 
and the market closed strong, Scotch rising 14d. per ton. 
The settlement quotations were: Scotch, 46s. 74d per 
ton; Cleveland, 40s. 104d.; Cumberland and Middles- 
brough iron, 49s. 74d. and 51s. 3d. per ton respectively. 
A fair amount of business was done on Friday forenoon, 
some 20,000 tons being dealt in. At the close prices were 
practically unchanged. A large stroke of business was done 
in the afternoon, other 30,000 tons changing hands. 
After touching 46s. 9d. Scotch reacted to 46s. 8d. per 
ton. The closing prices were 46s. 74d., 40s. 104d, 
49s, 74d., and 51s. 3d. per ton respectively. On Monday 
forenoon business was very slack; still, the dealings 
amounted to 20,000 tons. Prices were flat, and on the 
day Scotch iron fell 14d. per ton, Cleveland 2d., and 
hematite iron 14d. per ton. In the afternoon the market 
was depressed in sympathy with the condition of the 
Stock Exchange. Prices closed 3d. to 4d. per ton down 
on the day. The settlement prices were 46s. 3d., 40s. 74d., 
49s. 3d., and 51s. per ton respectively. Only a small amount 
of business was done on Tuesday forenoon, and the tone was 
easier. On the sale of about 15,000 tons a fall of 1d. per ton 
took place. In the afternoon 30,000 tons of iron were sold, 
and after touching 46s. 04d. per ton, the close for Scotch 
iron was practically unaltered for the forenoon. At the 
close the settlement prices were, respectively, 46s. 14d., 
40s. 44d., 49s. 14d., and 51s. per ton. A _ better feeling 
rated in the market this forenoon, but there was not 
much improvement shown in the market of the dealing, 
only some 12,000 tons changing hands. In the after- 
noon fully 10,000 tons were dealt in, and whilst the best 
prices were not sustained, the finish, all’ the same, was 
very steady. The closing settlement prices were 
46s. 3d., 40s. 6d., 49s. 3d., and 5ls. per ton. The follow- 
ing are the current quotations for No. 1 special brands of 
makers’ iron: Clyde, 50s. 6d. per ton ; Calder, 51s.; Gart- 
sherrie and Summerlee, 51s. 6d. ; Coltness, 52s. 6d.—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 50s.; Shotts (shipped at Leith), BBs, ; 
Carron (shipped at Guest 5ls. 6d. per ton. 
There are 81 furnaces in actual blast, being the same 
number as were blowing at this time a year ago, there 
being six making basic iron, 35 making ordinary iron, and 
40 working on Lesentiae iron ore. Scotch hematite pi 
iron is quoted by merchants at 53s. 6d. per ton, daivent 
in railway trucks at the steel works. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 4248 
tons, as compared with 3593 tons in the coriesponding 
week of last year. They included 352 tons for India, 182 
tons for Australia, 290 tons for Italy, 470 tons for Ger- 
many, 270 tons for Holland, smaller quantities for other 
countries, and 2036 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 333,717 tens last night, against 334,038 tons yesterday 
week, thus showing a reduction for the week amounting 
to 1321 tons. 


Finished Iron and Steel.—Large orders are in the 
market for steel for shipbuilding, bridge-work, and 
other structural purposes, so that the prospects of 
this important branch of trade are highly encouraging. 
Prices have advanced another 2s. 6d. per ton for steel 
ship-plates, bringing up the list price to 5/. 12s. 6d. per 
ton. It is said that a large contract for steel plates, to 
be delivered in this country, has just been placed with 
an American firm, Delivery is to commence at once, and 
the usual tests are to be under the direction of Lloyd’s. 
The price is said to be considerably under the quotations 
now ruling here. The demand for finished iron is well 
maintained, and in some districts arrangements are being 
made to increase the production. There is reported to 
be a demand arising, or reviving, for iron instead of steel, 
which is to be fixed on parts of the hull most liable to 
corrosion. 


Sulphate of Ammonia.—This commodity was fiat in 
demand some days ago, and it was stated that makers 
were pressing forward delivery of contracts made by 
middlemen, who, having bought speculatively, were 
forced to sell. The price ranged from 9/. 10s. to 
9/. 12s. 6d. per ton. 


Glasgow Copper Market.—The market was without any 
business in copper last Thursday, both forenoon and after- 
noon. In the forenoon the price fell 1s. 3d. per ton. On 
Friday morning 75 tons of copper were sold, and the 
price fell 1s. 3d. per ton. In the afternoon 50 tons 
changed hands and prices declined other 2s. 6d. per ton. 
No business was done on Monday forenoon, but the price 
was put up 2s. 6d. per ton, The market was still idle in 
the afternoon, and the forenoon improvement in price was 
maintained. Quotations were 1s. 3d. per ton easier in the 
forenoon yesterday, but the market was idle, while in the 
afternoon the quotations ran Gown other 3s. 9d. per ton, 
and still there was no business done. Nothing was done 
to-day either forenoon or afternoon, but prices were strong 
at an advance of 3s. 9d. per ton in the forenoon, and other 
1s. 3d. per ton in the afternoon. 


Lighthouse Apparatus.—At last Monday night’s meeting 
of the Royal Society of Edinburgh, Mr. J. A. Purves 
read a paper on the characteristics of lighthouse appa- 
ratus. He first briefly traced the progress made in light- 
house optics, from the old fixed light up to the present 
**feux éeclairs”’ group-flashing light. In Sadion with the 
old fixed lights he showed how these had in most cases 
been altered by means of shutters or eclipsers into flashing 
lights, so as to differentiate the lights round the coasts of 
this country. He then gave a complete tabulated list of 





group-flashing lights in England and Scotland, and, in 
passing, drew attention to the fact that out of a total of 13 
such lights for Scotland, there were no fewer than five lights 
with identically the same characteristic. Mr. Purves 
then showed is radical defect of the group-flashing 
system, which lay in the fact that the power of the 
light was weakened by being split up into groups. 
He spoke of the necessity of having lights of great 
power where possible in conjunction with a well- 
marked and characteristic distinctiveness. He described 
to the meeting a new system of lighthouse illumina- 
tion which he has patented. The apparatus consisted 
essentially of a single dioptric panel in the focus 
of which was one of the well-known ordinary old 
lamps. The panel, which was circular, had affixed 
to the upper and lower points of its sepige 
spindles or bearings which completely did away wit 

the necessity of having the expensive and complicated 
roller carriage or mercury float mechanism now in 
use. In conjunction with that simple apparatus he em- 
ployed a shutter or eclipser. With that single panel 
rapidly revolving in conjunction with an eclipsing device, 
Mr. Purves held that they had at once the simplest, 
cheapest, and most efficient apparatus that it was pos- 
sible to produce. From a comparison of the relative cost 
and efficiency of that new species of lighthouse apparatus, 
he claimed its superiority both with respect to the 
increased candle-power of the beam and to the immense 
saving in cost effected. He stated that on a first-order 
group flashing lighthouse apparatus a saving of some- 
thing like 3000/. could be effected. 


New Shipbuilding Contracts.—Orders have been placed 
with Messrs. A. and J. Inglis, Pointhouse, Glasgow, for 
two paddle steamers for the passenger traffic on Loch 
Lomond. They are to be jointly for the North British 
and Caledonian Railway Companies. The new boats 
will be of dimensions somewhat similar to those of the 
Empress, the best steamer of the fleet already om the 
loch, only they will be faster and roomier. They are 
to be ready tor hauling up the Leven to the loch 
during the floods, which usually take place in the 
month of December. — Messrs. Ramage and Fer- 
guson, Leith, have at present on hand the largest 
screw steamer ever built at the port, her length being 
340 ft. She is tothe order of a Swedish firm. By and by 
they will reclaim a building site which will supply build- 
ing sites for vessels of 600 ft. in length.—The China 
Mutual Steam Navigation Company have contracted 
with Messrs. D. and W. Henderson and Co., Partick, 
for the construction of two steamers of about 9000 tons 
each.—Messrs. Carmichacl McLean and Co., Greenock, 
have contracted to build a cargo and passenger steel screw 
steamer for the Gvenska Lloyd’s, Gothenburg. The new 
vessel, which will be 240 ft. in length, and will class 
100 Al at Lloyd’s, will have a deadweight carrying 
capacity of Sag 1800 tons. — Messrs. Donaldson 
Brothers have arranged with the London and Glasgow 
Shipbuilding and Engineering Company, Govan, to build 
a steamer for their Canadian service, to carry over 7000 
tons deadweight. She will be fitted by the builders with 
so engines to drive her at a speed of over 
12 knots per hour. It is stated that this is the first of 
several large steamers which will be built for the 
same firm’s Canadian trade.—Mr. G. L. Watson has just 

laced an order with the Ailsa Shipbuilding Company, of 

roon, for a handsome steam yacht of about 650 tons. 
She will be very finely finished, having the elaborately 
furnished saloons which are now characteristic of the 
Watson yachts. 


Death of Mr. Richard Barnwell.—After a long and 
ainful illness, Mr. Richard Barnwell, who was, until 
ately, the managing director of the Fairfield Shipbuild- 
ing and Engineering Company, died at his residence, 
Elcho House, Balfron. Mr. Barnwell was almost 50 
eq of age. He was born at Canterbury, and received 
ris business training in the Union Bank of London. He 
entered the service of Messrs. John Elder and Co., of 
Fairfield—a business which was then under the control 
of the late Sir William Pearce, Bart.-—about 18 years 
ago, became a partner in 1885, and was appointed 
managing director of the Fairfield Company in 1886. 
In addition to his connection with Fairfield, the deceased 
was chairman of the Herne Bay Pier Company, managing 
partner of the Northern Pacific Steamship Company, 
director of the Isle of Man Steam Packet Company, 
director of the Live 1 and North Wales Steamship 
Company, director of the Scottish Oriental Steamship 
Company, and a member of the Local Board of the Royal 
Insurance Company. Mrs. Barnwell, who was a step- 
sister of Lady Pearce, died on December 18, 1893. They 
leave a family of three sons and three daughters. 


The Tube Trade.—It is announced in connection with 
Messrs. A. and J. Stewart and Clydesdale that they have 
concluded an agreement to purchase the business of 
Messrs. James Menzies and Company, Glasgow, and 
that the shareholders will shortly be called together to 
deal with the absorption. 


The Late Mr. Archibald Binnie Allan, C.E.—We have 
to record with regret the death of Mr. A. B. Allan, C.E., 
burgh surveyor of Govan. Mr. Allan wasa son of Mr. 
Hugh Allan, of the late firm of Allan and Mann, builders 
and contractors, Glasgow. His grandfather was Mr. James 
Allen, for many years manager of Govan Colliery, for 
the Messrs. Dixon, the well-known coal and iron masters. 
Mr. Archibald Allan attended the engineering classes 
conducted by Professor Macquorn Rankine in Glasgow 
University, and after a brilliant career as a student, 
carried off the second ‘‘ Walker” prize for an oral ex- 
amination, and took his certificate as a civil engineer in 
1870. Mr. Allan was a pupil of Mr. Hugh H. Maclure, 


civil engineer, Glasgow, and afterwards held an appoint- 





ment in the Office of Public Works of the City of Glasgow 
under Mr. John Carrick, city architect. In 1880 Mr, 
Allan was appointed burgh surveyor of Govan. After his 
<n a Mr. Allan devoted his life to the interests of 
that burgh. 

Institution of Civil Engineers, Glasgow: Association of 
Students.—The fifth general meeting of the present session 
took place on Monday night in the institution rooms, 207 
Bath-street, Mr. C. D. Barker ——— when Mr. 
Charles M‘Creath read a paper, illustrated by lantern 
slides, on “‘ Duncan Burgh Pier Extension,” the engineer 
for which was Mr. W. R. Capland, M. Inst. C.E. Mr. 
M‘Creath spoke of the necessity of the extension owing to 
the great increase in popularity of this well-known Clyde 
resort, and dealt fully with the construction of the new 
portion of the pier. An interesting discussion, led by the 
chairman, followed. The customary votes of thanks 
concluded the proceedings. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was again 
only a thin attendance on ’Change here, people from a 
distance being still afraid to visit the district on account 
of the prevalence of smallpox. The market was some- 
what dull, for which the renewal of political disturb- 
ances were largely blamed. The Board of Trade re- 
turns were also regarded as less favourable than could 
be wished, but it was generally admitted that had 
it not been for the effects of the engineers’ strike the 
statistics would have shown a better state of affairs, 
There were complaints of shipments being only very 
moderate so far this month. Though those present ad- 
mitted that they were likely to improve, it was pointed 
out by many that several people on the Continent who 
in times gone by were customers of this district, had 
now become producers of pig iron. For prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, 403. 9d. was 
the general quotation, and business was done at that 
price, though some buyers reported having purchased at 
40s. 74d. No. 1 Cleveland pig was 428. 6d.; No. 4 
foundry, 40s. ; grey forge, 39s. ; and mottled and white, 
38s. 9d. Middlesbrough warrants fell to 40s. 44d., which 
was the closing price cash buyers. East coast hematite 
pig was rather easy in the early part of the day owing 
to a fall in warrants, and a few small parcels were bought 
at 50s. 3d. for early delivery of Nos. 1, 2, and 3; 
but later on 50s. 6d. was the best price named, and 
several of the producers were in no hurry to do 
business. Spanish ore was stiff at 14s. 9d. to 15s. ex- 
ship Tees for rubio, and freights Bilbao-Middlesbrough 
were 5s. 9d. to 6s. Middlesbrough hematite warrants 
after easing to 50s. 9d., rallied and closed 51s. cash 
buyers, with sellers asking 51s. 3d. To-day quotations 
for makers’ iron were unchanged, but warrants moved 
about a little. Middlesbrough warrants finally closed 
steady at 40s. 6d. cash buyers, and Middlesbrough 
hematite warrants closed 51s. cash buyers, with sellers 
asking 51s. 6d. 

Manufactured Iron and Steel.—There is no change of 
any particular importance in the manufactured iron and 
steel trades. Inquiries just now concerning new contracts 
are not very numerous, but producers of most descrip- 
tions are well off for work; they have great confidence 
in the future, and quotations all round are well main- 
tained. Common iron bars are 5/. 5s. ; best bars, 5/. 15s. ; 
iron ship-plates, 5/. 2s. 6d.; iron ship-angles, 5/. ; steel 
ship-plates, 5/. 7s. 6d. to 5/. 10s. ; steel ship-angles, 5/. 5s. ; 
and heavy sections of steel rails, 47. 10s.—all less the cus- 
tomary a per cent. discount for cash, except rails, which 
are net at works. 

Coal und Coke.—Coal is fairly steady. Bunkers are in 
rather better demand, but quotations vary very consider- 
ably. Manufacturing coal is steady. The demand for 
gas coal is, as is usual at this season of the year, only 
very moderate. Coke keeps firm. Shipments are about 
an average, and there is a large demand for home con- 
sumption. Good blast-furnace qualities are 13s. Gd. to 
14s. delivered here. 








NOTES FROM SOUTH-YORKSHIRE. 
SHEFFIELD, Wednesday. 
South Yorkshire Coal Trade with Hull.—The returns of 
the above trade show an improvement on the reco 
tonnage of last year. The total quantity forwarded to 
the port last month was 181,152 tons, as compared with 
163,584 tons in February, 1897. In the two months 
380,640 tons were sent, as against 335,648 tons in the 
corresponding period last year. The coaling trade 1s 
keenly competed for, and London alone took 9537 tons. 
Of foreign countries taking supplies from Hull, Ger- 
many was the largest customer; but Norway, Sweden, 
Holland, and Denmark were good customers. South 
Yorkshire continues to supply an increasing proportion 
of the tonnage sent to the port, and as the new shops 
are made and greater facilities given, this drift of trade 1s 
likely to become more pronounced. 


The Hull Dock Accommodation.—At a dinner of the 
shipowners and shipbrokers of Hull, Mr. Arthur Wilson 
referred to the importance of the shipping industry » 
the port of Hull, and said, speaking not as a director © 
the North-Eastern Railway Company, but asa Hull —_ 
he regretted that the new Bill seemed to be at a dea ‘ 
lock. All present felt it was absolutely necessary = 
the Bill should be passed. It proposed to improve t “ee 
dock system, and to provide further accommodation for 
the timber trade of the port. The condition of things hed 
the Victoria Dock was a scandal and disgrace to a 
port. The North-Eastern Railway Company required the 
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western reservation to build a dock of 12 acres, and the Hull 
and Barnsley Railway Company wanted it. He did not 
know why, for they had plenty of land to the east, and 
could extend their dock system for miles in that direction 
if necessary. ‘The North-Eastern proposed to add 24 
acres of new docks to Hull, and when men talked of 
sacrificing the Bill if their request for the abolition of the 
company’s level crossings in the city were not conceded, 
they were talking absolute rubbish. 


What a Forty-Eight Hours’ Week Meant.—At the annual 
meeting of the shareholders in William Jessop and Sons, 
steel manufacturers, Sheffield, a significant statement 
was made by Mr. 8S. J. Robinson, who represented the 
Sheffield manufacturers on the executive of the Em- 

loyers’ Federation. He said if they had given way to 
the engineers on the 48 hours’ question every man in the 

Jace would have wanted those hours. That would have 
increased their wages bill at least 124 per cent., and 
would have reduced their profits by 12,0002. a year. He 
thought the federated masters, in the course they had 
taken, had been looking after the interests of the share- 
holders to the highest degree. He reminded them that 
the Amalgamated Society of Engineers was not regis- 
tered. If it had been, the managers would have been 
compelled to maintain acertain amount of funds for 
superannuation and sick pay, and one of the results would 
have been that the dispute would not have lasted so long. 
They must try and get such societies registered, so that 
they would be under some kind of restriction with regard 
to the disposal of their funds. 


Yorkshire Engine Company.—The directors of this com- 
pany, whose works are near Sheffield, report that their 
net profit last year was 4716/. They propose a dividend 
of 124 per cent., and to carry forward a balance of 16111. 
The directors say they were thoroughly in accord with 
the engineering employers in the necessity for withstand- 
ing the encroachments of the unions, but having regard 
to the financial condition of the company they did not 
feel justified in setting down the works. 


Iron and Steel Trades.—The principal item this week 
in the trade of the city is the large orders that have been 
laced with Vickers, Sons, and Maxim, of the Don Steel 
Vorks. The British and African Steam Navigation 
Company have placed with them orders for two large 
passenger steamers for the African trade. They have 
now on hand two first-class cruisers and a first-class line- 
of-battle ship for the Admiralty, four torpedo-boat de- 
stroyers, a 7000-ton —— cable-laying ship, two 7000- 
ton steamers for the Clan Line, and several other vessels. 
The company have also received orders for a number of 
their improved 6-in. quick-firing guns, which will, it is 
stated, place the British Navy in possession of the most 
powerful gun of this calibre in the world. 


Coal and Coke.—Manufacturing fuel isin good demand, 
and more business is being done in house coal. Prices re- 
main unchanged. The coke trade is very brisk in all 
kinds, and full prices are demanded. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The supply of steam coal has fallen short of 
the demand, and prices have ruled firm, the best descrip- 
tions making 11s. 3d. to 12s. 3d. per ton, while secondary 
qualities have brought 11s. to 11s. 6d. per ton. Colder 
weather has somewhat improved the demand for house- 
hold coal; No. 3 Rhondda large has made 10s. 9d. per 
ton. The inquiry for coke has been well sustained ; 
foundry qualities lees made 17s, 9d. to 18s. per ton, and 
furnace ditto, 15s. 6d. to16s. 6d. per ton. As regards iron 
ore, it may be noted that the best rubio has been quoted 
at 14s. to 14s. 3d. per ton. 


Welsh Colliery Enterprise.—The Glamorgan Coal Com- 
pany has come to a definite arrangement with Mr. Alder- 
man Mathias for the working of coal in the district 
known as Forchnest. About 100 acres of the best house 
coal are thus made available. 


Lynton and Barnstaple Railway.—An official inspection 
of this line will be made in the course of a few days. The 
stations are all built and ready for opening, the telegraph 
posts (and a portion of the wire) are in position, and the 
gradient posts are being erected. All the permanent way 
1s complete, and when a little masonry work at the Lyn- 
ton end has been finished off, heavy engines will be able 
to run _ through. To Collard Bridge, a mile from 
the Chelfham Viaduct, the running is fairly level. Then 
the line rises in a mile to the viaduct, which is 200 ft. 
higher than Barnstaple. This viaduct is a structure of 
white Marland brick on stone piers, having eight arches 
of ample span. It is 70 ft. above the Stoke Rivers road, 
which it crosses. The terminus is at Shambleway, 200 ft. 
above Lynton, and 750 ft. above the sea. 


Swansea.—An extension of the Prince of Wales’ dock 
will be formally opened to-day (Friday). Lord Emlyn, 
the chairman, and Mr. G. N. ilkinson, the general 
manager of the Great Western Railway, will be present 
on the occasion. Although the extension only adds five 
acres to the water area of the dock, the facilities provided 
for the shipment of coal will be increased to the extent of 
at least 50 per cent. 


Barry and Vale of Glamorgan Railways.—At_the 
monthly as the directors of the Barry and Vale 
of Glamorgan Railway Companies at Barry Dock on 
e tiday, Mr. A. Hood in the chair, reports were presented 

y the engineers, which showed that satisfactory progress 
was being made by Messrs. Price and Wills, the con- 
tractors for the — new dock and the loop railway 
Which is to take the place of the viaduct of Porthkerry. 

tis proposed to open both the dock and the new line for 
traffic by Midsummer. 


(reat Western Colliery, Limited.—The annual report 


of the directors states that after applying 50007. to re- 
serve, the net profits for the past year amounted to 
18,9632. 14s. 7d., which with 8047. 18s. 7d. brought for- 
ward made a disposable balance of 19,768/. 13s. 2d. Out 
of this, dividends have been paid on the preference A 
shares at the rate of 10 per cent. for the whole year, and 
on the ordinary B shares at the rate of 5 per cent. for the 
first half of the year, leaving a balance of 85187. 13s. 2d. 
for disposal. The directors recommend a dividend on 
the Bshares for the second half of the year at the rate of 
6 per cent., making 5} per cent. for the whole year, and 
leaving 1018/. 13s. 2d. to be carried forward to the next 
account. The cost of rebuilding a further batch of coke 
ovens, 4049]. 2s. 6d., has been taken out of the fund re- 
served for this and other exceptional outlays. All the 
coke ovens have been rebuilt within the last few years, 
and they are now in good working order. The expendi- 
ture on new works during the year included the acquisi- 
tion of the Penrhiw Colliery with its plant and machi- 
nery, adjoining the company’s Maritime taking. This 
will enable a considerable area of valuable No. 3 Rhondda 
coal to be won and worked at less cost than by driving 
from the Maritime level, and the purchase is advan- 
tageous to the company in other respects also. The 
company’s output of coal for 1897 was 726,926 tons, as 
agairst 656,715 tons in the previous year. 

Alexandra (Newport) Dock Company.—Lord Tredegar, 
presiding at the thirty-fourth half-yearly meeting of the 
Alexandra (Newport and South Wales) Docks and Rail- 
way Company, said the report was the last under the old 
régime. By an Act of 1897 thee limited liability companies 
were merged in one, and their affairs would now be em- 
bodied in one half-yearly report. So far as the receipts of 
the past half-year were concerned, they were entirely satis- 
factory, and the new year had also been satisfactory, 
so far as it had gone. The Company’s Act of last year 
had cost 4356/., but that sum was moderate in view of 
the opposition encountered. A new issue of stock would 
be applied to completing the eastern dock and extending 
the timber floating areas, as well as multiplying the hoists 
which dealt with the great coal traffic of the company. 








MISCELLANEA. 

A SPECIAL newspaper train on the Erie Railroad made a 
remarkable run from New York to Buffalo recently, 
covering the distance of 425 miles in 426 minutes, in- 
cluding 24 minutes lost in stops. The train was made 
up of an engine and three baggage cars. 


Mr. John A. Brodie, M. Inst. C.E., has been elected a 
Vice-President of the Liverpool Centre of the Self-Pro- 

lled Traffic Association, in succession to Mr. A. Percy 

oulnois, M. Inst. C.E. Dr. H. 8. Hele-Shaw, M. Inst. 
C.E., has joined the Council. 


The Institution of Junior Engineers have arranged a 
visit of the members for Saturday, March 19, to the re- 
frigerating machinery works of Messrs. J. and E. Hall, 
Dartford. It hasbeen arranged that the party shall pro- 
ceed by the train leaving Charing Cross at 2.30 p.m., 
Cannon-street 2.37 p.m., and London Bridge 2.42 p.m. 


The electrical section of the London Chamber of Com- 
merce are addressing a petition to the various railway 
companies, asking for certain concessions in the matter 
of classification and rates. Particulars can be obtained 
on application to the secretary of the section, Botolph 
House, London, E.C. 


New sheer legs were erected recently on No. 1 jetty 
of Devonport Dockyard. They are 150 ft. long and are 
guaranteed to lift 100 tons. The foundations and exten- 
sion of the jetty necessary for their erection have been 
completed at a cost of 38,000/., while the sheers with the 
machinery required to work them will cost 11,000/. 


The traffic receipts for the week ending February 27, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,525,508/., which was earned on 19,163} 
miles. For the corresponding week in 1897, the receipts 
of the same lines amounted to 1,494,006/., with 18,9514 
miles open. There was thus an increase of 31,5027. in the 
receipts, and an increase of 212} in the mileage. 


Considerable enterprise has been shown by the village 
of Mardy, in the Rhondda Valley, which, failing to get 
its gas supply at a reasonable rate from the company 
supplying the district, has set up an electric-lighting 

lant of its own, which was formally opened on March 2. 
The plant, which is of 1300 eight candle-power lamp 
capacity, was supplied by Messrs. R. E. Crompton 
and Co., of Chelmsford. 


The Lord Mayor and sheriffs have arranged to pay a 
state visit to the Northampton Institute, Clerkenwell, 
London, E.C., on the 18th inst. for the purpose of inspect- 
ing it and formally declaring it open. The importance of 
this establishment may be gauged from the fact that the 
buildings and equipment have up to the present cost over 
80,0007., and that the expenditure upon the latter is not 
yet complete. In addition, the land, over 1} acres, gene- 
rously given by the late Marquis of Northampton, is 
estimated to be worth not less than 25,0007. The institute 
isa branch of the City Polytechnic, and is situated in one 
of the busiest parts of the Metropolis immediately north 
of the City boundary. 


The observatory on Mont Blanc, which was constructed 
by M. Joseph Vallot some seven years ago, is to be 
transferred to another site. The present structure is 
built on a small rocky plateau, which extends for a short 
distance from the Rochers des Bosses, but its position is 
no longer favourable for scientific observations. The 
construction of the building has served as a barrier 
against which the snow piles itself in ever-increasing 
masses, causing both trouble and expense to the observa- 





tory staff. The whole erection is to be transferred, piece 


by piece, on the backs of workmen from the Rochers des 
Bosses to a rocky point at the same altitude, where the 
ground will first be levelled by blasting, and, in spite of 
the difficulties of climate and transport attending these 
operations, it is hoped that the whole transfer will be 
finished in the course of one summer season. 


The Government have placed a large order for ordnance 
with Messrs. Vickers and Co. The order includes ten 
12-in. guns, and 25 6-in. quick-firing guns of a new pattern, 
the special features of which are the breech mechanism, 
and a new panda for working the primer. The whole 
working of the new guns, it may added, is automatic, 
while an improved form of carriage has been adopted for 
the pieces. The _——- of the new weapons afforded 
great satisfaction. he best series on the old mounts 
gave an average of one round in 94 seconds, and 20 rounds 
in 214 seconds, Twenty aimed rounds were fired in 259 
seconds, but with the improved mount one round will be 
fired in 64 seconds, and eight rounds in 56 seconds. The 
new guns contracted for “ the Admiralty will have a 
striking power of 5374 feet-tons, against 3241 feet-tons 
attainable by the service guns at present used. This will 
render them the best belonging to any naval power. 


Mr. Chamberlain has authorised the initiation of the 
northern extension of the Ceylon railways by the con 
struction of a light line on the normal or 5 ft. Gin. gauge, 
between Kurnegalle and Anuradhapura. The Secretary 
of State at the same time informs the Governor that to 
this decision he attaches the condition: 1. That one- 
third at least of the cost of the section, say, a sum of 
1,500,000 rupees, and, if possible, a larger proportion, 
shall be defrayed from current revenue. 2. That no 
initial step shall be taken until there are at least 500,000 
rupees in hand for the purpose. The despatch goes on 
to admit the desirability of a direct railway to the north, 
designed to run through the remote districts of Ceylon 
and eventually to connect the Jafna Peninsula with 
Colcmbo and the centre of the island, and the Secretary 
of State generally concurs in the views of the Colonial 
Government as to the country to be traversed by the 
proposed line. Mr. Chamberlain, in approving the 5 ft. 
6 in. gauge, whether the line be light or heavy, says that 
he cannot sanction oe break of gauge between Anurad- 
hapura and the north of the island. The whole must 
be regarded as a main line, even having regard to the con- 
pee ge | of a possible railway connection hetween Ceylon 
and India, In regard to the cost of the new line, the 
Colonial Secretary considers that the line is one which 
should be made to a great extent out of revenue and not 
out of borrowed money. 


On Saturday, March 1, at the usual monthly meeting 
of the Birmingham Association of Mechanical Engineers, 
Mr. J. Cox, the President of the Association, presiding, 
a per was read by Mr. M. Graham, M.I.M.E., 
A.M.I.C.E., on ‘The Construction of Inclined Gas 
Retorts, Charging and Conveying Machinery.” He 
remarked: ‘‘ There are 12} million tons of coal used in 
the gas industry per annum for the production of gas 
for artificial illumination, yet not more than 25 per cent. 
of this enormous weight is dealt with mechanically.” The 
author has been specially engaged for several years in the 
introduction of mechanical appliances for the transmis- 
sion of coal, and its carbonisation in gas works and me- 
chanical means, he said, have proved to be the most 
efficacious for the handling of the material. The year 
1889 saw the introduction into England of the method 
of carbonising by means of inclined retorts and utilising 
the force of gravity for charging the same. (Prior to this 
date the principle was adopted in France on a very small 
scale at a works at Rheims by André Coze, who patented 
the system.) The credit of the introduction into this 
country is due to Mr. Frank Morris, then engineer to the 
Brentford Gas ee London, who erected the first 
plant at Southall Gas Works and introduced the straight- 
through inclined retort instead of the clay retort and 
vertical cast-iron mouthpiece connected together and 
set in the brickwork, which had proved unsuccessful. 
The success of the process, it was stated, depended prin- 
cipally _ the working of the minor details. The posi- 
tion of the main flue is one of great importance, being 
best placed inside the setting at the bottom; the loss of 
heat by radiation, when it is placed on the top of the 
beds, and also on the ground at the back of the setting 
being very great. Mr. Cox drew attention to the great 
advantage that would be gained not only by gas engi- 
neers, but also by contractors, if the mouthpieces and 
templates of inclined retorts were standardised. There 
had been some discussion as to the decrease in illuminating 
_— where inclined retorts were used, and the theory put 
orward generally was that the gas having to travel over 
a 20-ft. length of retort before its exit, lost on its passage 
over the heated surfaces certain hydro-carbons. 








Mexican TELEGRAPHY.—The Mexican Government has 
entered into a virtual alliance with the Western Union 
Telegraph Company of the United States and the 
Mexican Telegraph (Cable) Company. By this arrange- 
ment the Western Union and the Cable Company practi- 
cally obtain a monopoly of Mexican international tele- 
ph business. It remains to be seen, however, whether 
the alliance will prove a lasting one, 





Greater New Yorx.—The first official estimate of the 

pulation of Greater New York has just been completed. 
t gives a total of 3,438,899 inhabitants, of whom 1,911,755 
live in the Borough of Manhattan, 1,197,100 in Brooklyn, 
and the remainder in the boroughs of the Broax, Queen’s, 
and Richmond. This gives New York about 1,000,000 
more inhabitants than Paris, and makes it the second 





city in the world in point of population, 
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THE NAVY ESTIMATES. 


Tue Navy Estimates for the forthcoming financial 
year, which begins April 1 next, amount to a net 
total of 23,778,400). The sum is large, but cer- 
tainly far from too large in view of the disturbed 
condition of so many of our relations with other 
Powers and the large appropriations recently made 
in aid of foreign navies. The last Estimates, which 
are those for the year now fast expiring, were 
22,338,0001. (including half a million added in 
July last to the original Estimate); whilst the sum 
originally voted for the previous year, 1896-7, was 
21,823,000/. In all the votes there is an increase 
for the coming year, as compared to the present 
year, excepting in that for Vote 9, which deals with 
Naval Armaments. In this there is a decrease of 
225,8001, the total for the coming year being 
2,549,2001. The largest increase is found in Vote 8, 
which provides for ‘‘ Shipbuilding, Repairs, Main- 
tenance, &c.” This vote is divided into three sec- 
tions, ‘‘ Personnel, Material, and Contract Works.” 
In the first-named section we have an increase over 
the present year of 92,000/., in the second an in- 
crease of 907,000/., and in the third an increase of 
172,000/. Next in magnitude of increase we find 
Vote 1, ‘‘ Wages, &c., of Officers, Seamen and 
Boys, Coastguard, and Royal Marines.” Here we 
find an increase of 292,0001., the additional numbers 
for the coming year being 6340, which bring the 
total personnel up to 106,390, in place of the 100,050 
of 1897-8. The estimate for the coming year under 
this head is 4,988,0001. ‘‘ Victualling and Clothing 
of the Navy,” Vote 2, provides a sum of 1,491,7001., 
an increase of 107,100. The other votes for the 
year 1898-9 are as follow: Vote 3, Medical 
Establishments, 167,000/.; Vote 4, Martial Law, 
11,4001. ; Vote 5, Educational Services, 86,6001. ; 
Vote 6, Scientific Services, 67,2001. ; Vote 7, Royal 
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Naval Reserves, 257,0001.; Vote 10, Works, Build- 


ings, &c., 650,100/. ; Vote 11, Miscellaneous Effec- 
tive Services, 232,900/.; Vote 12, Admiralty Office, 
247,7001. These are the effective services, the net 
For the non-effective ser- 


total being 21,549,8001, 








vices (half-pay, pensions, &c.) the net total is 
2,168,3007. Adding to this a sum of 60,3001. for 
Additional Australasian Services we get the grand 
net total mentioned of 23,778,400. estimated to be 
spent on the Navy during the twelve months com- 
mencing April 1 next. The gross sum, which in- 
cludes Appropriations in Aid, is 24,733,822I. 

Turning first to the section dealing with Ship- 
building, Vote 8, we find, by the First Lord’s 
explanatory statement, that in the coming year it 
is proposed to lay down three battleships, four 
armoured cruisers, and four sloops. All the three 
battleships will be built in the dockyards, as well 
as two of the sloops. The four armoured cruisers 
and the other two sloops will be put out to tender 
and built in private yards. 

The increase in the shipbuilding vote appears on 
the surface encouraging, but on looking into the 
figures one’s satisfaction is somewhat damped by 
finding that the increase of 1,571,0001. for the 
coming year over the original net estimates of 
1897-8 (not including the further estimate of July 
last), is due to the fact that no less than 1,400,000/. 
of the additional sum is due to inability to go on 
with work during the time of the past labour dis- 
pute in the engineering trade. The fact gives rise to 
serious reflections, and shows how grave a national 
danger exists. This is not the place to discuss the 
question from an economic point of view; but 
whatever may be the merits of this, or any other 
dispute between capital and labour, it is evident 
that steps should be taken to prevent an enemy 
from taking us at a disadvantage because we are 
quarrelling among ourselves. The integrity of the 
Navy must be beyond the chances of labour dis- 
putes. The question is brought well before us 
by Mr. Goschen, who, later, says in his state- 
ment: ‘Expenditure on new constructions has 
been most seriously affected by the prolonged 
labour difficulties which lasted from July to the 
beginning of February. Payments to contractors 
have been so disarranged by the suspension of work 
that even at the present date it is not easy to fore- 
see the exact amount by which the anticipated ex- 
penditure on new constructions will fall short. The 
least estimate that can be made at the present time 
is that it will amount to about 2,270,0001.” This 
sum will, however, be spread over a consider- 
able period of time, and ‘‘in the case of many 
contracts spreading over several years, the post- 
ponement of the work for six or seven months 
throws forward all the instalments to later 
dates, except so far as arrears can be made 
up.” The evil has not been confined to con- 
tract work, dockyard work, naturally, having 
suffered, not only from failure to procure material, 
but because ships have been kept waiting for 
machinery, guns, &c., and also, as is well known, 
through contractors being prevented empleying 
men to run trials. In the latter respect the 
Government had often themselves to thank; but 
fear of unpopularity, and the threat of ‘‘the labour 
vote,” caused the interests of the country to be 
neglected, and a national danger of no small mag- 
nitude to be incurred. Such are the drawbacks of 
Government by party, when class feeling becomes 
stronger than patriotism. 

Mr. Goschen, in his annual statement of last 
year, said that the battleships Czesar, Illustrious, 
and Hannibal would be completed in 1897. The 
former vessel, though somewhat delayed, is now 
in commission, and the steam trials of the Illus- 
trious, though also delayed, have been under- 
taken since Mr. Goschen prepared the present 
statement. It is hoped that both this ship and 
the Hannibal will be practically completed before 
the end of this month. The six battleships of the 
Canopus class, three of which are being built in the 
Royal Dockyards, have all been delayed by the 
strike. The Canopus, as our readers are aware, 
was launched in October last, but work on ma- 
chinery, guns, and armour is much in arrear. 
Work on the Ocean and the Goliath ‘‘has been 
hampered by the non-delivery of important - 
ings ;”. but, we are told, ‘‘ while the order in whic 
the work has been performed has necessarily been 
altered, good progress has been made in other 
directions, and this ship, as well as the Ocean, will 
be in an advanced condition when launched.” 
Satisfactory progress has been made with the hulls 
of the Albion and the Glory, although the work on 
the engineering side has been seriously retarded. 

Another cause of delay has been due to a longer 
time being taken than was anticipated in settling 
the design and completing the preliminary trials of 
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the 12-in. guns and the 6-in. quick-firing guns. 
This has thrown back the designs of the four new 
first-class battleships provided in the Estimates 
presented last year. One of these vessels, the 
Vengeance, is to be built by contract, and is of the 
Canopus class. The other three are to be dockyard- 
built ships, and are described as of the Formidable 
class. Mr. Goschen states that ‘‘the dockyards 
are now in possession of the necessary information, 
and the work of providing the materials and of 
carrying out the preliminary stages of construction 
isin hand.” This is so far satisfactory ; but it is a 
little disquieting to find the old bad system of 
keeping ships waiting on efforts to attain perfection 
in guns once more in evidence. As a matter of 
national policy, it is better to proceed steadily with 
construction, using the best features of design, 
either in the ship itself or her armament, rather 
than lose time and possibly be caught at a critical 
moment with a half-finished fleet. 

Turning from battleships to first-class cruisers, 
the Diadem’s trials are referred to, and it is hoped 
that the Europa and Niobe—which would have 
been ready practically at the same time as the 
Diadem had it not been for labour troubles—will be 
delivered early in the next financial year. The 
Andromeda and Spartiate, building at Pembroke, 
have been satisfactorily advanced, but the Argo- 
naut, Ariadne, and Amphitrite, contract built, have 
been delayed ; as also have been the four armoured 
cruisers of the Cressy class, the latter on account of 
uncertainty about gun designs. Tenders have now 
been invited for these vessels, and it is anticipated 
that the orders will be placed by the end of the 
present financial year. 

Among the second-class cruisers we find in the 
statement the same complaint of delay due to 
labour troubles. Only the Arrogant herself, of the 
four vessels of her class, has been completed for 
service; but it is hoped the other three will be 
ready ‘‘at an early date.” The three modified 
Talbots, the Hermes, Highflyer, and Hyacinth, now 
building by contract, have been considerably re- 
tarded. The third-class cruisers have likewise been 
delayed, but it is hoped that ‘* now work has been 
resumed they will be delivered in the course of a 
few months.” The sloops Condor and Rosario, 
building at Sheerness, have been advanced as in- 
tended ; but progress on four special-service gun- 
boats given out to contract has been thrown back. 

The torpedo-boat destroyers, always interesting 
vessels, are rendered specially so just now from 
the fact that ‘‘ an order has just been placed for an 
experimental vessel, in which the steam turbine 
will be substituted for the ordinary reciprocating 
type of machinery.” This vessel will be watched 
with great interest by everyone connected with 
marine engineering, and by many beyond that 
circle. The Admiralty authorities are to be con- 
gratulated on the spirit they have shown in taking 
up this matter in the liberal way they have, making 
no inordinate demands from the contractors and 
not hedging them about by official restrictions 
which might be fatal to the success of an entirely 
novel system of propulsion. If report speak 
truly, the new vessel will be of unusual length 
and we may reasonably expect, from what was seen 
of the Turbinia, that she will be a wonder of swift- 
ness, even in these days of railway speed, afloat. All 
the earlier destroyers, the forty-two 26 or 27-knot 
boats—26 knots with locomotive boilers or 27 knots 
with water-tube boilers—have not yet been deli- 
vered, five of them still remaining to be taken 
over. It is hoped ‘‘ that they will all be delivered 
and ready for service in the course of the coming 
financial year,” a hope in which, we are sure, the 
contractors will cordially join. To the forty-five 30- 
knot destroyers in construction at the beginning 
of 1897-8, and the five additional ordered during 
the year, ‘the labour difficulty (even labour diffi- 
culties have their converience at times) has been 
the cause of very serious delay.” Twenty of them 
have, however, successfully passed their trials. 
‘* Five are now undergoing their trials,” the state- 
ment says, ‘‘being otherwise practically com- 

pleted.” The delivery of the others ‘‘ should take 
place during the coming financial year ;” but tor- 
pedo-boat destroyers are ‘‘ kittle craft.” The three 
‘* experimental destroyers ” of 32 and 33 knots have 
been delayed by the dispute. On two of them sub- 
stantial progress has been made. 

The flotilla of eight light-draught gunboats will 
be complete by the close of the financial year. 
Two are already on service on the Niger. They are 


firms which have contracted for them that ‘the 
stipulated conditions for draught and speed were 
satisfactorily fulfilled.” The new Royal yacht is to 
be launched early in 1899. 

To sum up, it may be said that during the coming 
financial year, 1898-9, there will be under construc- 
tion or completing (including new orders) : 

12 battleships. 
16 first-class cruisers. 
6 second-class cruisers, 
10 third-class cruisers. 
6 sloops. 
4 twin-screw gunboats. 
41 torpedo-boat destroyers. 
1 Royal yacht. 

Twenty-two vessels of different classes have been 
repaired during the past year at the Home Dock- 
yards ; where the work ‘‘continues to be carried 
out in a satisfactory and economical manner.” 

In dealing with machinery and boilers Mr. 
Goschen’s statement refers to the Diadem’s trials 
as ‘‘ very satisfactory in regard to fuel economy, 
efficiency of combustion, ease of working and 
maintaining the specified powers.” The experiments 
to be made with different types of water-tube 
boilers in torpedo gunboats have not yet been 
carried out, but it is expected that the Sala- 
mander, with Mumford boilers, and the Seagull 
with Niclausse boilers will be tried ‘‘ at an early 
date.” The boilers of the Powerful, now in com- 
mission on the China station, have, we are vaguely 
told, ‘‘ fully answered the expectations ;” though 
‘*trouble has been experienced with her machi- 
nery.” Mr. Goschen, however, anticipated that 
when ‘‘ more experience has been gained on service 
of the working of her propelling and auxiliary 
machinery the present difficulties will be over- 
come.” An excellent Parliamentary phrase. 

In regard to armour, several important experi- 
ments have been made ; but the output has been 
seriously reduced by the dispute. In addition to 
this, new qualities have necessitated new plant, 
which has also caused delay. The manufacture of 
guns is said to be proceeding satisfactorily. ‘‘ The 
production is keeping pace with the requirements 
of the fleet.” The conversion of 6-in. and 4-in. 
breechloaders into quick-firing guns will be com- 
pleted at an early date. A new and more powerful 
6-in. quick-firing gun has been adopted, and its 
manufacture is proceeding. ‘‘This gun will fire 
with safety and -rapidity, and does not require the 
expensive and heavy brass cartridge-case. The 
adoption of this plan will cause,” it is said, ‘‘a 
great saving in the cost and weight of ammunition, 
and of the space required to stow it.” The future 
heavy guns will also be of a more powerful nature. 
The supply of cordite to the Fleet is proceeding 
satisfactorily, the equipment of the Lee-Metford 
magazine rifle will be completed by the end of 
this month, the older Whitehead torpedoes are 
being replaced by those of more recent mark, and 
it is hoped that new heavy gun mountings will be 
an improvement on the older patterns. 

In dealing with new works, the statement makes 
brief reference to the operations at Gibraltar, 
where about 1000 ft. of the Mole extension have 
been brought up above low-water level, and 200,000 
cubic yards of rubble have been deposited beyond. 
About 450 cubic feet of the quay wall on the 
harbour side of the Mole have been finished, and 
another 450 ft. is in hand. In consequence of 
delay in the delivery of block-making machinery, 
it has been decided to carry the rubble mound sec- 
tion the whole length of the extension. The rubble 
mound of the detached Mole is completed, and the 
manufacture of concrete blocks for this work has 
begun ; the two Titan cranes for block setting are to 
be ready for work in September and January next 
respectively. Over 6000 tons have been dredged. 
At the wharf on the commercial side at Portland 
about 400,000 tons of stone have been de- 
posited on the line of the new breakwater; at 
Dover, where the extension of the Admiralty 
pier is to be completed in eight years, and the rest 
of the operations in ten years, the contract for the 
work has been signed. Other work in progress or 
in contemplation at the dockyards and coaling 
stations, is also briefly referred to. The First 
Lord’s statement concludes by saying that ‘the 


statement is satisfactory so far as circumstances 
permit. The labour dispute, which paralysed the 
engineering trade of the country for so great a 
part of the year, has, as will be seen, thrown back 
the progress of the Navy to a disastrous, and even 
dangerous, extent; but the professional ofticers 
of the service, both of the constructive and engi- 
neering departments at the Admiralty and the 
Royal Dockyards, have striven manfully to over. 
come the difficulties thrown in their way, and have 
deserved well of the country. It is to be hoped 
that every assistance will be given them during the 
coming year to make up leeway, that peace will 
continue, and that political obstruction will be 
withheld until the Navy is brought to that state 
which the safety, honour, and wellfare of the 
Nation demand. 








THE COST OF EXHIBITION 
MANAGEMENT. 

THE official report of the British Commission of 
the Brussels International Exhibition contains 
interesting materials from which an estimate can 
be formed of the expenses inseparable from the 
administration of a British Section in a foreign 
Exhibition. It also affords a means of comparison 
between the chief items of expenditure incurred on 
that, and on some previous similar occasions ; be- 
cause, although the Brussels Exhibition commenced 
its career with uncertain and limited prospects, its 
unexpected development and brilliant success give 
it a full claim to occupy the same rank as those of 
1893 and 1889, the relative importance of the 
three countries—the United States, France, and 
Belgium —being taken into consideration. 

It has happened that British manufacturers have 
taken part, at four years’ intervals, in three impor- 
tant international exhibitions, each of which in its 
own particular way has furnished valuable lessons 
for the guidance of those who may have to deal 
with succeeding exhibitions of a similar character. 
Satisfaction to exhibitors—that is to say, the deve- 
lopment of British trade, and the favourable verdict 
on the excellence of British exhibits of the inter- 
national juries—combined with the cost at which 
the desired results are obtained, are the two im- 
portant factors of success in participation at a 
foreign exhibition. It is, perhaps, impossible to 
arrive at a correct estimate of the first factor, 
though it may be placed at a very high figure for 
the Brussels Exhibition, as is proved by the excep- 
tional number of first-class awards secured. The 
cost of administration is, however, another matter, 
and this we propose to deal with in the present 
article. The Paris International Exhibition of 1889 
was financially what may be called an exhibitors’ 
exhibition, so far as the British Section was con- 
cerned, as eight-ninths of the funds expended came 
from them. Chicago was entirely a Government 
exhibition, as the whole of the expenses of the 
British Section were defrayed by a Government 
grant; while Brussels was partly an exhibitors’ 
exhibition and partly a Government one, 52.19 per 
cent. of the expenditure having been furnished by 
the former, and 40.20 per cent. by the latter. 
Private donations contributed to the funds of both 
Paris and Brussels ; to the extent of 12.08 per cent. 
in the first case, and 7.61 in the second. A guarantee 
fund wae also formed in both cases, but in neither 
was this called upon in any way. The organisation 
of Paris, 1889, was provided by a Mansion House 
Committee, called into existence by the late Sir 
Polydor de Keyser, then Lord Mayor of London. 
Chicago was presided over by a Royal Commission 
appointed by Government ; while the British Sec- 
tion at Brussels was managed by a British Com- 
mission appointed by the Foreign Office, and 
formed by the London Chamber of Commerce at 
the instance of the same Government Department. 
The difficulty of inducing exhibitors to participate 
at Brussels was, from various causes, greater than 
that experienced at Paris, in spite of the Govern- 
ment support. The sum raised from three sources 
for all purposes at Brussels was 13,7141., less than 
half the amount raised for Paris in 1889, which 
itself was less than half of the Government grant 
expended on the Columbian Exhibition ; yet the 
number of commercial exhibitors in the three ex- 





expenditure during the year (for works) has fallen 
so farshort of the large sum granted by Parliament 
that sufficient funds are available for carrying on 
the works during the financial year 1898-9. It is, 
therefore, not proposed to introduce a new Naval 
Works Bill this session.” 


hibitions, were, taken in the above order, very 
closely as one to three, and one to two. 

In Paris the catalogue was a source of revenue to 
the extent of 1200l., while at Chicago it was 4 
source of loss to the amount of 722/. In Brussels 








of novel type, and it is much to the credit of the 


Speaking generally, it may be said that the 





the cost was covered by the amounts received for 
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TABLE I.—BrussEts EXuIsirTIon ; 


STATEMENT OF RECEIPTS AND EXPENDITURE, 























m Receipts. 
4 6 '@ 
amount of Treasury grant ok sé 4,000 0 0 
™ supplementary grant for Fine Arts .. 1,500 0 0 
” sales of space... ss a Be 7,140 & 3 
”” contributions (Fine Arts) 1,059 0 0 
,, sale of certain flags ¥ 1414 0 
| 
13,714 2 3] 
To balance 8:0 7 8) 


Expenditure. 
& 














£a da, £ eh 
Ly payment for space. . iim 4,9°512 3 
», decoration and transport.. 956 15 4 
»» Storing cases. . ae se <a 200 0 0 
»» printing, stationery, postage, &c. 39415 8 
», Salaries ae an ee ee fol 8 0 
»» miscellaneous expenses sl 8 4 
») expenses in Brussels : 
Guardians, police, &c. 1184 4 0 
Other expenses 295 11 0 
1,479 15 0 
»» purchase of catalogues 80 0 0 
»» part of Fine Art expenses. . at 2,559 0 0 
», grants and donations made by 
British Commission : 
Terminal allowances to exhi- 
bitors ay: ne ue xt 700 0 0 
Grant to balance deficit on Fine 
Arts account Ay wa 735 0 0 
Donations .. 2200 0 0 
——— 1655 0 0 
By balance 820 7 8 
13,714 2 8 








Nore.—The net surplus before payment by British Commission of grants and donations was 24751. 7s, 8d. 


advertisements and by sales; and it may here be 
mentioned that at no previous exhibition has so 
complete and useful a catalogue for exhibitors been 
produced. In Table I. is given a summary of the 
receipts and expenditure for the British Section at 
Brussels. 

From this summary it will be seen that about 
50001. were devoted to payment of space for commer- 
cial exhibitors. The conditions, however, were more 
favourable in Brussels than in Paris, 1889, when much 
constructive work had to be done; on the other 
hand, no charge was made for space at Chicago. The 
decorations which, though simple and inexpensive 
were distinctive and sufticient for the requirements, 
were far less costly in Brussels, namely, some 5001. 
as against 5000/. in Paris. The cost of the offices 
were also less than half the Paris cost and 1 per 
cent. only of the Chicago cost. More could certainly 
have been spent on these items at Brussels, but it 
is a matter of opinion whether the general effect of 
the section would have been commensurately im- 
proved, and at the period of installation such in- 
creased expenditure would have been inconsistent 
with the prudent economy, which was then impera- 
tive. The scheme of decoration with national flags 
and the private flags of leading British mercantile 
companies, was a new departure, which gave a 
special national cachet to the section. 

The various Tables which follow afford a means 
of comparison on the most important features of 
the British Sections in Paris, 1889, Chicago, 1893, 
and Brussels, 1897. Table I. gives the revenues 
available on each occasion. 








TABLE II,—STaTEMENT OF REVENUES. 
Paris, Chicago, Brussels, 
ras 1889. 1893. 1897. 
g | pe. £ | pe £ | pe 
Paid by exhibitors .. {19,401 65.94 | 7,140 52.19 
Contributed by Colonies; 1,200 4.42 
Indian Pavilion .. ..| 8,549 12.06 | 
Concessions -+| 1,619 5.50 
Donations, &. .. | 3,653 12.08 1,074; 7.61 
Government Grant a A 60,000 5,500 40.20 
| 29,422) 100. 13,714) 10. 


60,000 10. | 
| 





Table III. shows the number of commercial 
British exhibitors and the space occupied by them 
at each exhibition, the colonial exhibitors being 
excluded in each case. 


TaBLE III.—NumBers or ExHIBITORS AND SPACE 














OccuPIED. 

—— : ae eee 

' A Number Gross Propor- 
Commercial ot Exhi- | 2%! space per| tion of 

x bitors. | pace. | Exhibitor.|Net Space. 
7 sq. ft. . ft. about 
Paris, 1889. 673 183,150 272 50 p. ¢ 
Chicago, 1893 .. 559 | 282,100 504 50 ,, 
Brussels, 1897 . . 260 | 63,237 262 50" ,, 

{ 
Table IV. shows the general cost per exhibitor 


and per square foot of gross space occupied for 
the Commercial Sections. 

As will be seen from Table V., which is particu- 
larly interesting, giving as it does the total cost 
and the cost per exhibitor in the Fine Arts Courts 
of the three exhibitions, those for Chicago were, of 
vourse, abnormally high, on account of heavy 





TabBLeE IV.—Cost PER EXHIBITOR AND PER SQUARE 
FOOT OF SPACE. 





| 
Expenditure 


Expenditure per 
per Exhibitor. 


| 
| Square Foot of Space. 


Commercial Section. 





£ 8. 
Paris, 1889 .. 34.63* 2.8 
Chicago, 1893 75.12 3.0 
Brussels, 1897. . 142 1.08t 








* Deducting amount paid for flooring, &c. 
t Exclusive of payment for space. 


TABLE V.—CoMPARATIVE Cost OF FINE ARTS CourRTs, 
Parts, 1889; CH1icaco, 1893; AND BRUSSELS, 1897. 








| * 
| Paris, 1889, | Chicago, — 
eek | , ; | 
Per Per | Per 
| Total. |Exhi- |Total. | Exhi-| Total. Exhi- 
bitor. bitor. | | bitor, 
on ———— ee ee eee ree, | a 
Salaries, wages, and £ £ a? £ £ 
allowances ee --| 700} 23 | 1,768) 3.4 400 | 1.35 
Transport .. 707 | 2.3 | 2,439) 4.9 | 218! 0.68 
Insurance .. 1225 4.0 | 4,448) 88 | 1210 | 3.79 
Decoration asl, ORT 2.0 687; 11 | 168; ¢.52 
Collecting, packing, re-| | 
acking, and re-distri- | | 
ution... 615 | 2.0 | 2,000; 4.0 | 950 | 2.99 
2944 | 9.23 


| 3864 | 12.6 |11,312, 22.2 
I } | 





If promotion, catalogue expenses, and sundries, amounting to 
3471. 3s. 10d. are added, the total expenditure at Brussels would 
amount to 3291/. 9s. 11d., or 10.331. per exhibitor. These charges 
are not included in the figures for Paris and Chicago. 


freight and insurance charges ; nevertheless, while 
a finer show was made at Brussels than either at 
Chicago or Paris, 1889, the cost was far more 
moderate, showing more careful management on 
the part of the Fine Arts Committee of the recent 
Exhibition. 

The figures are instructive, as they indicate the 
difference of expenditure involved in the manage- 
ment of sections in localities so near as Paris and 
Brussels, and so remote as Chicago. The British 
Section at Brussels, however, was conducted far 
more economically than that of Paris. The Fine 
Art exhibitors at Brussels were slightly more 
numerous than at Paris, and not quite three- 
fifths of those at Chicago--but the general expen- 
diture per exhibitor was only three-quarters that 
at Paris, and less than three-sevenths of that at 
Chicago. The itemson which a saving was effected 
at Brussels were salaries, transport, and decora- 
tion; insurance, packing, &c., being practically the 
same as at Paris. 

The Fine Arts exhibitors were the only class of 
non-paying exhibitors represented at Brussels, and 
the expense of this section was met by a Govern- 


‘| ment grant of 15001., donations, &c., of 10741., and 


a grant in aid from the Commercial Funds of 
7351. The Fine Arts Section had its own list 
of guarantors, but owing to the grant made from 
the Commercial Funds, they were not called upon 
to defray any of the expense. 

The relative size of the Commercial British Sec- 
tions in the three exhibitions in question were in 
the proportion of 3 to 44 to 1, while the number of 
exhihitors were in the proportion of 3 to 2 tol; 
the gross space per exhibitor being practically 
identical for Paris and Brussels and nearly twice as 
great at Chicago. 





PROPOSED CANAL FROM AMERICAN 
LAKES TO ATLANTIC. 


Ir is the ambition of a large section of the people 
of the United States to have a ship canal between 
the lakes and the Atlantic, the very immensity of 
the project doubtless appealing to their imagina- 
tive enthusiasm. Congress has even voted 30,0001. 
for surveys and examinations and estimates of 
cost ; but while this money is being spent, a report 
has been prepared on the instruction of the War 
Office, which, if published earlier, might have saved 
a great part of the 30,0001., for Major Thomas W. 
Symons in this report brings forward convincing 
reasons of the probable financial failure of a ship 
canal. This duplication of investigation is a trifle 
confusing to the ordinary mind; but the ways of 
Government departments all over the world are 
mysterious. Congress, two or three years ago, ap- 
pointed a Commission, which interpreted the terms 
of its inquiry in a literal sense, and did not enter 
upon the financial question at all, suggesting a 
survey. About the same time, but under a different 
Act, the War Office was instructed to consider the 
question ; and taking a wider view, determined to 
ascertain if a deep waterway from the lakes to the 
Atlantic would be of sufficient benefit in reducing 
the cost of transportation to warrant its construc- 
tion, and what would be the most economical system 
of water transport. 

Major Symons’ report on these two points is 
almost conclusive. In the first, he compares the 
conditions of freight service on the lakes and on 
the Atlantic. The ships for the latter require to 
be of heavier scantlings, and he makes a com- 
parison between the two large freight steamers of 
the Cunard Company, built by the London and 
Glasgow Company at Glasgow three years ago, and 
a typical lake freight-carrier. The former are good 
representatives of their class (see ENGINEERING, 
vol. lx, page 539), and it is no disparagement to 
say that the lake steamer is merely an oblong tank 
with a couple of boilers and a set of engines in the 
stern compartment. This leaves the remainder of 
the structure free for cargo ; it is divided into four 
holds, each with three hatchways, which greatly 
facilitates loading and discharging by grain-convey- 
ing plant. This arrangement doubtless serves the 
purpose well, but would never stand the buffetings 
of an Atlantic gale, and the report holds that a 
compromise between the two would make the ship 
unsuitable for either service. The effect on cost is 
very remarkable. We assume that Major Symons’ 
figures are correct. The Cunarder carries 7500 tons, 
and would cost in the States 100,0001. ; the typical, 
lake steamer, rather shorter, but of 7000 tons capa- 
city, costs just one-half of this; and even if the 
capacity be allowed for, it is found that the relation 
is 13]. 4s., against 7]. 3s., per ton of carrying capa- 
city. Here at once is a heavy item for interest on 
greater capital cost. But the freight carriers are 
more easily worked, and it not infrequently happens 
that they tow with them a barge of equal carrying 
capacity. Even were the draught reduced to 
16 ft., the lake steamer would yet only cost 101. 
or so per ton capacity. The effect is to make 
freight costs on the lakes quite 6 per cent. less than 
the lowest on the Atlantic, notwithstanding that 
the shorter journey means a heavier proportion of 
terminal charges. Were such steamers, drawing 
16 ft., able to proceed to the Atlantic freeboard to 
tranship their cargo there, the increase for the 
longer distance would not be proportionate to the 
distance. 

This, of course, involves the objection and cost of 
transhipment at New York or other ports, but the 
export trade from the lakes is not a predominating 
proportion. Out of 90 million tons of cereals raised 
in a recent average year only 3,868,000 tons were 
exported from the North Atlantic ports ; while the 
receipts at these ports from the interior, largely 
from the lakes, was over 64 million tons, so that 
probably nearly 60 per cent. of the grain sent down 
from the lakes would not require to be re-shipped 
at the Atlantic. But even if the proportion were 
greater, it falls to be considered whether the 
breaking of bulk once would not still be the 
cheaper method. One tendency of the modern 
Atlantic freight steamer is towards immense cargo 
capacity, which means great depth. The average 
draught of outward-bound steamers fron New 
York is now 27 ft. ; the maximum is 30} ft.—the 
case of the Hamburg-American liner Pennsylvania 
—and the harbour authorities intend to deepen 
the harbour to 35 ft. It is these vessels that make 
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the low rates on the Atlantic; a vessel in which 
the attempt was made to combine the qualities of 
both lake and Atlantic steamers could never succeed 
by reason of the limitations, and to make a canal to 
pass vessels of 28-ft. draught would be too expen- 
sive even for the States—40 millions sterling is a 
moderate estimate. But that would only be an item 
in the account, for lake harbours would require to be 
remodelled. It has been found there that vessels of 
20-ft. draught give as good results financially as 
those of greater capacity, and in the majority of cases 
the depth available in harbours is less than 20 ft. 
The biggest lake steamer is 430 ft. long, 48 ft. 
beam, and 16 ft. 8 in. in draught loaded. The 
greatest cargo was one of 5796 tons. 

There can be no question of the greater economy 
of the combined lake and canal ship, instead of 
the lake and railway, or the lake and small canal 
service. The rate for grain by the all-rail route 
is double that by lake and canal under present 
conditions which require the breaking of bulk 
at Buffalo: the lowest rate in recent years being 
about 24d. per bushel from Chicago to New York. 
The rate by lake to Buffalo and railway to New 
York is not much greater than by the Erie Canal, 
and so the railway carries over 80 per cent. of 
the grain into New York. Major Symons urges 
that there is no reason why the lake and canal should 
not be navigated by the one boat, which might 
also convey cargo from the lakes to ports on the 
Atlantic seaboard. This would not involve an impos- 
sible expenditure for a ship canal, and would over- 
come the excessive charges for transferring cargo at 
Buffalo. These are maintained by the combination 
of the owners of elevators, and constitute one of the 
chief elements in the agitation for a ship canal. The 
improvement of the Erie Canal, to pass fleets of 
barges 200 ft. long, 30 ft. broad, and of 10 ft. 
draught, each carrying 1500 tons, would, he thinks, 
meet the case. These vessels need not cost more than 
40s. to 45s, per ton capacity, as against the 7/. of 
the lake steamer and 13/. for the Atlantic liner, and 
the cost of the canal would only be a fraction of 
that for an ocean liner. To accommodate vessels of 
500 ft. long, 50 ft. beam, and 20 ft. draught, it is 
estimated that the cost of the canal from the lakes 
would be 40 million sterling, which with an annual 
expenditure of 400,000/. for repairs, maintenance, 
&c., would make 1,600,000/. as the annual charge. 
As 24 million tons is the amount of traftic that can 
reasonably be considered as tributary to the canal, 
the saving per ton of freight to justify the 
national expenditure would require to be 33} 
cents (=163d.) per ton. Major Symons enters into 
details of the cost of transporting wheat from 
Chicago to New York, and finds that with a 7000- 
ton steamer by ship canal it would be 5s. 4d. 
against 4s. 25d. with 1500-ton barges ; while with 
new boats now being made for the Erie Canal, the 
rate will be 5s. 1d. With the transfer charges at 
Buffalo reduced, as he anticipates that they will 
ultimately be, the advantage over even a 5000-ton 
ship is 1s. 8d., and over a 7000-ton ship 2s., or in 
the latter case 1} millions per annum on the pro- 
bable quantity offered for commission. It would 
seem, therefore, as if acanal would not be profit- 
able ; moreover, it is doubtful if large liners could 
afford the time to penetrate so far into the interior 
for little gain. Manchester seems to teach a lesson. 


THE WEATHER OF FEBRUARY, 1898. 

Tue weather of February, 1898, was rather mild, 
fine with more than ordinary sunshine, and even 
drier than usual though rain fell on many days ; 
however, during the last week the weather con- 
ditions experienced in the British Islands were 
the most severe of the winter, consisting of occa- 
sional hail, snow, frost, cold, stormy winds, on 
three or four days; especially in the south-west of 
England and south Wales, where several inches of 
snow fell to the detrimen: of telegraphic wires, as 
well as troubling railway traftic by forming drifts. 
The mean pressure and temperature of the atmo- 
sphere at extreme positions to which the Isle of 
Man is central, were as follow : 























: Me . 
nat Mean Difference | Difference 
Positions. Pressure. from Normal Tempe- from Normal. 
rature. 

in. in. deg. deg 

North 29.53 below 0.19 40 above 1 
South 30.07 above 0.08 47 “ss 
West 29.94 » 0.10 46 » 
East 29.80 | below0.10 | 40 ee | 
Central 29.88 nil | 43 a 








The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following 
results : 








Places. Rainy Days. Amount. | Pe meno 
| ; 
| in. | in. 
Sumburgh : 25 4.76 1.65 more 
A ei 20 1.55 | 1.07 less 
Valentia a : 2% 3.95 |} 0.94 ,, 
Yarmouth 17 11t H 


0.59 ,, 


The daily general direction of the winds over 
these islands give a strong resultant from W. by N., 
and the mean trend of the isobars had the same 
direction with a steep gradient of .062 in. per 60 
geographical miles. There were no easterly winds. 
The highest temperature, 61 deg., was reported at 
xeldeston on the Ist; the lowest, 3 deg., at 
Braemar on the 24th. At 8 4.m., 4th, while the 
temperature at Scilly was 52 deg., at Aberdeen it 
was only 31 deg.; 5th, Scilly 48 deg., Wick 24 
deg.; 20th, Scilly 49 deg., Nairn 27 deg.; 21st, 
Scilly 43 deg., Cambridge 23 deg.; 23rd, Scilly 
45 deg., Leith 25 deg.; 25th, Roche’s Point 50 
deg., Cambridge 26 deg. For the entire area of 
these islands, at sea level, the mean temperature 
at 8 a.m. Greenwich time was, on the Ist, 50 deg., 
5th 36 deg., 15th 49 deg., 21st 34 deg., 28th 42 
deg., which figures indicate the limits of the 
principal fluctuations. At Pembroke 1.03 in. of 
rain was measured on the 13th ; 1.60 in. at Hurst- 
castle on the 21st, after a thunderstorm and some 
snow. A thunderstorm was experienced in south 
Scotland on the 6th. Aurora was seen in north 
Scotland on the 12th. Reckoning by the weather 
notations, clear fine days ranged between nine in 
the east and two in the north ; overcast between 
17 in the north and nine in the east district. 
Aberdeen had 121 hours of sunshine, Parsons- 
town 81, London 36. Sunshine was inuch longer 
than the normal during the week ending the 26th. 
Between the 19th and 23rd a cyclonic centre 
travelled from the Orkneys to Biarritz. The least 
atmospherical pressure, 28.7 in., occurred on the 
2nd; the greatest, 30.45 in., on the 15th. The 
death rate was 22 per thousand per annum in the 
Metropolis ; 20 for the 33 large towns of England 
and Wales. 

During the four weeks ending 26th the duration 
of bright sunshine, estimated in percentage of its 
possible amount, was, for the United Kingdom, 28 ; 
Channel Isles, east England, and east Scotland, 
33; north-east England, 31; north-west England, 
30 ; south England, 29 ; central England and south 
Ireland, 28; south-west England and west Scot- 
land, 27 ; north Ireland, 24 ; north Scotland, 18. 

The winter has proved so persistently mild, and 
in all parts of the British Islands, except the ex- 
treme north, so dry, that vegetation is in a preco- 
cious condition. The climate is subject to eccen- 
tricities. Winter may prove an anticipated spring, 
spring a belated winter, the summer may pass 
gloomy, wet and cool, without any remarkable 
heat, and autumn mayrival summer. Meteorology 
affords no prevision of such seasonal vagaries. 
Notwithstanding the prevalence of westerly winds, 
the winter has not only been abnormally mild, but 
relatively dry. Unless March proves a month of 
wintry severity, winter will be missed altogether. 











LINDE’S PROCESS FOR PRODUCING 
LIQUID ATR. 

An interesting lecture, describing Linde’s new 
method of producing liquid air, was delivered at the 
rooms of the Society of Arts, Adelphi, on Wed- 
nesday evening last by Professor J. A. Ewing, 
F.R.S. The apparatus in question is based on 
a classical experiment made many years ago by 
Lord Kelvin and Joule, in which compressed air 
was allowed to escape through a porous plug, and 
its temperature measured on both sides of the same. 
With a thermo-dynamically perfect gas the two 
thermometers would have shown no temperature 
difference, as the air under these conditions ex- 


panded without doing work, but actually under 
the conditions of the experiment a slight cooling 


effect, amounting to about } deg. per atmosphere 
of pressure was exhibited. Linde causes the air, 
which has undergone this cooling by being made 
to flow through a constricted orifice, to pass back 
through a long pipe surrounding a second pipe 
conveying the unexpanded air to the orifice. 
Hence, when the apparatus has been working 
some time, the unexpanded air reaches the ori- 





fice at a lower temperature than that of the 
atmosphere, and is further cooled on its es. 
cape and expansion. This, again, still further 
cools the in-coming air to be expanded, and an 
accumulative effect is thus attained, which rapidly 
reduces the temperature at the point of escape 
below the critical, temperature for air. <A certain 
portion of the latter is then liquefied, and can be 
collected in a vacuum vessel in the usual way. The 
apparatus, in its simplest form, consists of a long 
coil of pipe, inside of which is a second pipe of 
smaller diameter, the annular space between the 
two serving to convey the expanded air back to the 
compressing pump, whilst the internal pipe is used 
to convey the air from the compressor to the point of 
escape. A water cooler is placed between the com- 
pressor and the inner coil, and serves to reduce the 
temperature of the airafter compression to that of the 
outside atmosphere. The compressed air therefore 
enters the upper end of the ‘‘ interchanger”’ at this 
temperature, and leaves it at one of — 140 deg, 
Cent. or so; whilst, on the other hand, the ex- 
panded air coming away from the orifice at this 
lower temperature, is warmed by the heat it takes 
up from the incoming air in its passage up the coil, 
and reaches the top of the latter at a tempera- 
ture but little below that of the workshop. 

The fall of temperature at the point of expan- 
sion is proportional to the difference of pressure 
on the two sides of it, whilst the work to be 
done by the compressor is proportional to the 
ratio of these two pressures. Hence Linde makes 
his difference of pressures great and his ratio of 
pressures small, adopting a pressure of 200 atmo- 
spheres on the upper side of the orifice and one 
of, in some cases as much as, 50 atmospheres below 
the orifice. The difference of pressures is thus 
150 atmospheres, whilst the ratio of the two is but 
4 to 1. When liquid air is being produced and 
drawn from the apparatus, fresh air must be sup- 
plied to take its place, and an auxiliary pump is 
used for the purpose. In one form of his 
apparatus Linde employs two expansion orifices. 
The compressed air passing down a central 
pipe, as already explained, is expanded through 
an orifice to a pressure of 50 atmospheres, and 
the bulk of the expanded air flows back to the com- 
pressor at this pressure, around the delivery pipe 
as already explained. A certain portion of it, how- 
ever, is allowed to pass through a second orifice and 
expanded down to atmospheric pressure, part 
being liquefied in the process and collected in a 
vacuum vessel, whilst the remainder is either 
allowed to escape or is led to the auxiliary pump. 

A small machine in which the air is delivered 
at 200 atmospheres pressure, and taken back 
at 16 atmospheres, requires 3 horse- power to 
drive it and gives about .9 litre of liquid air 
per hour, whilst a large machine, now being 
constructed for the Rhenania Chemical Works 
at Aix-la-Chapelle, is expected to produce 50 
litres of liquid air per hour, with an expendi- 
ture of 120 horse-power, i.e., about 1 lb. of air per 
horse-power hour. Confirming certain experiments 
of Professor Dewar, Linde finds that on evaporation 
of liquid air the nitrogen escapes first, so that the 
percentage of oxygen remaining in the liquid pro- 
gressively increases. Under laboratory conditions, 
when 60 per cent. of the liquid has evaporated, the 
residue consists of 50 per cent. of oxygen, and 
when 95 per cent. of the liquid has evapo- 
rated, the remainder still contains 90 per cent. 
of the oxygen originally present, and consists, 
therefore, of 88 per cent. O and 12 per cent. N. 
Several uses have been proposed by Dr. Linde for 
this highly oxygenated liquid, the most curious 
proposal being, perhaps, that of employing it as an 
explosive. If liquid air, consisting of 40 to 50 per 
cent. or more of oxygen, is mixed with powdered 
charcoal, it can be fired with a detonator like dyna- 
mite, and gives explosive effects comparable to the 
latter. The process has been tried experimentally, 
but on a commercial scale, at the Penzberg coal mine, 
near Munich. The powdered carbon mixed with 
one-third its weight cotton wool, is placed in a cart- 
ridge-case of stiff paper and the liquid air poured 
over it. The mixture maintains its full explosive 
properties for 5 to 10 minutes, but after that falls 
off in power, and at the end of 15 to 30 minutes, 
loses all explosive properties. With a machine m 
constant use Dr. Linde obtains about from 0.4 to 0.5 
litres of liquid air containing 50 per cent. of oxygen 
per horse-power hour, and, allowing for losses, 1t 18 
estimated that from 4 to 5 horse-power hours will 
give 2} lb. of explosive material, 
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NOTES. 
Action OF SeA-WaTER ON Cast Iron. 

Ix the ‘‘ Archives de Médecine Navale et Colo- 
niale” of last June, Le Navur reports upon an 
interesting find of some old cast-iron projectiles, 
made during hydraulic operations on the shore of 
Brest. The projectiles evidently come from a ship- 
wreck, to which Le Navur, without going further 
into his reasons, assigns the date of either 1745 or 
1791 ; he leaves the historical part of the research 
to others. In any case the projectiles would have 
been over a hundred years in the sea-water. The 
outside crust consisted of a silicious and calcareous 
deposit and iron oxide ; the oak plug was well pre- 
served ; the powder formed a cake of sulphur and 
carbon in which, in most cases, no trace of nitrate 
could be discovered. The iron under the rusty 
crust was to all appearance in a good state of pre- 
servation ; but it had a specific gravity of 3.1 only, 
was soft, could be cut with a knife, and was so 
eager to combine with oxygen that a thermometer, 
placed in the. mass, spontaneously rose to 185 
deg. Fahr. Under the microscope one noticed 
metallic particles coated with a greenish mass, 
which soon became brown by oxidation. On 
account of this rapid oxidation, and because hydro- 
chloric acid developed sulphuretted hydrogen, 
Le Navur thought that iron sulphide had been 
formed with the help of the sulphur from the 
powder, or from organically reduced sulphates. 
But the disintegration had clearly proceeded from 
the outside, and the percentage of sulphur found 
was too insignificant to sustain this view. The 
analysis yielded in per cent.: iron, free 56, combined 
12, carbon 13, silicon 2.5, sulphur 0.325, chlorine 
1.75; as in another part of the paper 2.6 per cent. 
of sulphur was spoken of, there is possibly a mis- 
print in the sulphur figures. The high percentage 
of carbon and the low percentage of iron are the 
most striking features, and, indeed, very suggestive. 
Analyses made in the United States, first, if we 
remember rightly, by Rigge in Omaha, of iron con- 
duits, corroded by leakage currents from electric 
tramways, show the same peculiarity. The pipes 
did not appear to have suffered much, but they 
looked pitted, and modules could be taken 
out which contained little iron and much carbon, 
suggesting a gradual dissolution of the metallic 
particles by electrolytic action, which left the in- 
soluble constituents behind. Le Navur makes 
no allusion to this circumstance, but he also 
assumes electrolytic action, combined probably with 
chemical reaction, and he refers to the electrolytic 
determination of carbon in cast iron. His sugges- 
tion is that the electromotive force of the iron 
carbon couple decomposed the sodium chloride of 
the sea-water ; the chlorine attacked and dissolved 
the iron; the sodium generated hydrogen, which 
provided that reducing atmosphere which the con- 
tinuation of the process required ; the hydrogen 
bubbles would, moreover, loosen the iron, which 
would thus become soft, and might also reduce the 
sulphates of the sea-water. Owing to the presence 
of hydrogen, the iron would further preserve that 
deceiving bright appearance which may mislead the 
inspecting engineer. 

Tests ror Pavina Bricks. 

The use of bricks for street paving is almost 
unknown in this country, whereas it enjoys a high 
degree of favour in the States, where, on the other 
hand, wood pavement, perhaps too highly regarded 
here, meets with but little encouragement. In 
fact, experience with this latter material has been 
far from satisfactory in the States, the wear under 
heavy traffic being excessive, and the surface soon 
becoming extremely rough. Possibly much of the 
trouble in question is due to an absence of that 
“stitch in time” which is essential if a wooden 
pavement is to be either easy for vehicles, or mode- 
rate in cost. But be the reasons what they may, 
brick seems to have in the States a much more 
satisfactory record than its rival. The industry 
has accordingly grown to huge proportions, and an 
association of the manufacturers some time back 
appointed a Commission to deal with the ouestion 
of standard tests for fixing the quality of the mate- 
rial on the market. These tests relate mainly to 
the wear-resisting qualities of the brick, to ascer- 
tain which the specimens are revolved in a rattler 
for a specified time, and the loss of weight 
noted. The rattler recommended by the com- 
mittee consists of a 14-sided polygonal drum, 28 in. 
in diameter inside the barrel, and 18 in. long. 





It | 
is driven in the tests at a speed of 30 revolutions | remain lighted till work ceased. The gas thus con- 


per minute, and a test should last till 1800 revolutions 
have been made, the rattles being filled with bricks 
having an aggregate volume of 15 per cent. of the 
capacity of the drum. This latter figure was chosen 
as being that which gave rise to the most rapid 
abrasion. The loss in the rattler consists at first 
mainly in chipping of the edges, but afterwards is 
due mainly to wear. Thus in the first 10 minutes a 
loss of 10 per cent. was noted in the case of one 
excellent quality of brick, but the total loss in 
80 minutes was only about 30 per cent. Experi- 
ments made under conditions nearly correspond- 
ing to the above as to charge, speed, and dimen- 
sions of the rattlers gave fairly uniform results, 
though the losses with one quality of brick showed 
in individual experiments an extreme range of 20 
per cent. It was further found that the bricks 
should be used alone in the rattler, the substitution 
of cast-iron blocks, in order to reduce the number 
of bricks dealt with, leading to unreliable figures, 
and other substitutes proved equally unavailing. 
The best method of conducting the test is to make 
a series of weighings during the test, from which 
‘‘characteristic ” curves can be plotted showing 
the rate at which different qualities of brick wear 
away. These curves prove very regular, the loss 
of weight becoming proportionately less as the ex- 
periment proceeds. A comparison of results thus ob- 
tained shows that the wear-resisting qualities of such 
bricks are largely affected by the care taken in burn- 
ing them ; well-burnt bricks in one case showing 
a loss of 11.70 per cent. when rattled for 60 minutes, 
whilst with over-burned and under-burned samples 
the losses amounted to 19.57 and 22.99 per cent. 
respectively. As a comparison, it may be noted 
that some good granite specimens similarly tested 
showed a loss of about 5 percent. Another matter 
of importance in estimating the quality of a brick 
is its porosity, as shown by an absorption test, but 
the committee report that there are considerable 
difficulties in applying such tests in a perfectly fair 
manner. In the first place, it has to be noted that 
with some varieties a period of many weeks is 
needed before the brick is completely saturated. 
In fact, the committee report that it is im- 
possible to get fair results in any reasonable 
space of time, short - period tests being mislead- 
ing. We may add, however, that half bricks take 
up moisture more quickly than whole ones, and 
that the maximum absorption noted was then 8.61 
per cent ina period of eight weeks ; and the lowest, 
1.26 per cent., in the same time. Coming to the 
strength of the bricks, the committee report that 
the transverse test shows up defects more effectu- 
ally than crushing tests ; and the moduli of rupture 
noted in the experiments made on behalf of the 
committee ranged between the values f = 1470 and 
f = 4900, f being given by the formula 
fad, Wl 
2° ba? 

where W is the breaking central load in pounds, 
lL the length of span, » the breadth, and d the depth, 
allin inches. There appears to be no close con- 
nection between the transverse strength thus ascer- 
tained and the results given in the ‘‘ rattler ;” and 
the same must also be said as to the direct com- 
pressive strength of the specimens. 








« THE LATE SIR BENJAMIN ALFRED 
DOBSON. 

Tue death of Sir Benjamin Dobson, the head of the 
great Bolton firm of cotton machinery manufacturers, 
constitutes a serious loss to the profession of engi- 
neering, amongst whom there were few better me- 
chanics than the deceased gentleman. Sir Benjamin 
Dobson was born in the Isle of Man in 1847, and lived 
for some years at Belfast before he came to Bolton to 
his father’s works, which were established by Sir 
Benjamin’s - geenage over a century ago, and have 
now attained huge proportions, employing as they 
do nearly 5000 hands. Sir Benjamin became a 
Member of the Institution of Mechanical Engineers in 
1872, and in 1885 was elected a member of Council, a 
position which he still held at his death. To the 
Proceedings of this important technical society he 
contributed two papers, both of which are mines of 
detailed practical information on the subjects treated 
of. The first of these, read at the autumn meeting of 
the Institution in 1893, dealt with the subject of work- 
shop lighting, a matter which in the gloomy atmo- 
sphere of Bolton had become a question of prime im- 
portance to his firm. The gravity of the matter may 
be estimated from the fact that for four successive 
years on the longest day, June 21, gas had to be lighted 
in every department of the works at 11 a.m., and to 








sumed certainly did not tend to increase the energy o 
the workmen, since it not only raised the temperature 
of the rooms beyond a comfortable limit, but also 
vitiated the atmosphere. After a trial of glow lamps, 
Sir Benjamin at length fell back on the system of 
indirect are lighting, in which the arc was placed 
above an enamelled reflector, which threw the light 
up to a whitewashed ceiling, the irregular reflection 
from which gave an excellent diffused light through- 
out the whole room. In fact, with this system 
shadows hardly exist. Sir Benjamin’s second paper 
read at the summer meeting of the Institution in 
1894, dealt in an equally efficient manner with the 
subject of electric welding, which he had found ex- 
tremely useful in cotton machinery work, it being 
possible in this way to weld collars on spindles, &c., 
without injuring the finished surfaces. One useful 
hint contained in the paper was the warning con- 
veyed against attempting to work the process with too 
small a reserve of a From the foregoing it will 
be gathered that Sir Benjamin was extremely open 
to new ideas, and, indeed, has often lamented the 
impossibility of making other improvements in work- 
shop practice, without getting into trouble with his 
men, who, in accordance with the traditions of their 
trades union, have ever been opposed to the adoption 
of more advanced and enlightened methods of work. 
It will, therefore, be readily understood that Sir 
Benjamin took a prominent part in the counsels of the 
Employers’ Federation, and no doubt the worries over 
the late dispute must have had some bearing on 
his premature decease. In addition to the important 
position he filled in the engineering world, Sir Benja- 
min took the greatest interest in matters political, 
social, and educational. He was the recognised leader 
of the Conservative party in Bolton, and three times 
Mayor of the borough, whilst the Bolton Technical 
School is debtor to him for much valuable machinery, 
and the establishment of a number of scholarships. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 4, 1898. 

THERE is an unusually large volume of work scheduled 
for the next week or 10 days in bridge, boat, car, 
locomotive, and office building jobs. The East River 
bridge contract is now on the market, calling for 
several thousand tons. The locomotive builders are 
making extensive purchases. 
are again in the market. Heavy office building re- 
quirements are now insight. Billets have hardened ir 
value, but the larger consumers are not buying. The 
plate mills are filling up with business. Bessemer pi 
is firm. Forge is weak. Bar iron is not doing as wel 
as other kinds. Prices are very low in all mill products, 
and with capacity at its maximum limit at furnaces 
there are probabilities of firmer prices in finished pro- 
ducts from this cause when the full volume of spring 
business arrives. Advices from many interior iron 
centres such as Pittsburg, Wheeling, Cleveland, 
Chicago, Cincinnati, Louisville, and Birmingham, all 
point to greater activity in the near future. Rails are 
called for in increasing lots for repairing purposes. 
The opening of March finds a strong market. Our 
export trade is holding the great gains made last year. 
There is more business in sight for the next 60 days 
than at any time for several years. The smaller 
industries are becoming, in the aggregate, formidable 
buyers. The volume of secured business warrants 
better prices, but the larger concerns are reaching out 
for summer orders, and this, independently of other 
causes, obstructs an actual advance in prices. Beams 
and channels are 1.30; bars, 1.15; plates, 1.15; 
angles, 1.15; steel rails, 18 dols. for standard sec- 
tions. 


Western car builders 








Locomotive Power on Rartways.—The cost of loco- 
motive power upon the pd pe yo English railways was 
as follows in the second half of last year: Great Central, 
194,626/., giving an average of 6.31d. per train-mile run ; 
Great Eastern, 377,164/., giving an average of 8.06d. per 
train-mile run; Great Northern, 424, 8511, giving an 
average of 8.59d. per train-mile run; Great Western, 
781,798/., giving an average of 8.47d. per train-mile run ; 
Lancashire and Yorkshire, 347,151/., giving an average of 
8.93d. per train-mile run ; London, Brighton, and South 
Coast, 213,019/., giving an average of 9.78d. per train-mile 
run; London, Chatham, and Dover, 102,154/., giving an 
average of 9.97d. per train-mile run; London, Tilbury, 
and Southend, 25,255/., giving an average of 9.84d. per 
train-mile run; London and North-Western, 857,833/., 
— average of 8.57d. per train-mile run; London 
and South-Western, 295,836/., giving an average of 8.34d. 
per train-mile run; Metropolitan, 49,955/., giving an 
average of 7.73d. per train-mile run; Metropolitan Dis- 
trict, 24,016/., giving an average of 6.70d. per train-mile 
run; Midland, 882,3565/., giving an average of 8.80 per 
train-mile run; North- tern, 691,019/., giving an 
average of 10.82d. per train-mile run; North Stafford- 
shire, 53,701/., giving an average of 9.38d. per train-mile 
run; and South-Eastern, 177,115/., giving an average of 
9.46d. per train-mile run. Of course, the weight of trains, 
the relatively high or low cost of coal or coke, and the 
gradients which have to be overcome, largely explain the 
divergencies indicated by our summary. 





4 


312 


ENGINEERING. 


[Marcu 11, 1808. 











A ** BALANCED” LOCOMOTIVE. 
To THE Eprror oF ENGINEERING. 

S1r,—I beg to correct an error which occurred in the 
letter named above, in your issue of February 25. 

In the 13th line the last three words should be ‘‘C’e, 
D’ d all” instead of ‘Cc’, Dd all”; and in the 16th line 
‘*a is the ” instead of ‘‘ d is the.” 

I remain, Sir, yours respectfully, 

N. Kanizsa, March 3, 1898. T. WITTENBERG. 


To THE EDITOR OF ENGINEERING. 

S1r,—Nothing is so certain as the unexpected, and thus 
it happens that I must express my best thanks to Mr. 
George S. Strong for his admirable exposition of the 
methods Mica | by American engineers in order to 
attain what they conceive to be correct balance of the 
inertia forces in locomotive driving gear. 

Reduced to its simplest terms, Mr. Strong’s lengthy 
apologia amounts to this: ‘‘The American method of 
‘ balancing’ locomotives is the single and only true one ; 

you say it is not in accordance with what you call the 
aws of mechanics—well, so much the worse for your 
laws.” It is, of course, utterly useless to attempt to 
reason with a gentleman who takes up this ground, so I 
shall refrain from criticising Mr. Strong’s many misstate- 
ments in detail; his assertions that ‘‘ the reciprocating 
parts of the high-pressure piston balance the reciprocating 
parts of the low-pressure piston” in his engine, and that 
outside revolving parts are ‘‘ balanced” by counter- 
weights of equal weight and at equal leverage, placed 
directly opposite the crank and “nearly in the same 
plane, &c.,” as may be, are fair specimens of his line of 
argument. 

fr. Strong thereby shows that he is a un- 
acquainted with the nature of what are known in me- 
chanics as ‘‘ couples,” the existence of which in all cases 
of locomotive balancing unkindly destroys the accuracy 
of his assertions; until his knowledge in this respect 
improves, it is futile to take him au sérieux. 

he same may be said of his acquaintance with the 
Nord four-cylinder express engines, his statements con- 
cerning which being remarkable only for their complete 
and uniform opposition to actual fact. 

Mr. Strong’s vexation at my ruthless exposure of the 
untenable claims made for his latest engine is, of course, 
very natural; but I may respectfully point out to him 
that this might have been avoided had he sooner chosen 
to recognise the utility of adherence to correct principles, 
universally known and as simple as those governing the 
distribution of forces in the common steel yard. His 
lofty contempt for immutable mechanical laws might be 
magnificent, were it not so extremely foolish; but it is 
we no sense engineering, nor does it better his case one 
whit. 

I must again, however, express my sincere admiration 
for his thoroughness ; not satisfied with putting an entire 
magazine of ammunition at his enemy’s disposal, he 
obligingly fires whole broadsides into his own friends, 
that is, American locomotive builders generally ; witness 
his naive references to American engines ‘‘ with recipro- 
cating parts on each side weighing more than a ton,” 
others “ unsafe to run at a speed above 20 miles an hour,” 
whose sinuous motion was of such violence that it ‘‘... 
forced the roller . . . pressed on to its shaft or axle with 
100 tons pressure, and this was forced off by repeated 
rappings of the flange against the roller or tyre of the 
roller.” Truly I did not expect to receive from such a 
source such dramatic confirmation of my indictment of 
American locomotive practice which appeared in the 
very next column ! 

It isarelief to turn from this thoroughly American 
effusion to serious discussion and the letters of ‘‘ J. D. T.” 
and T. Wittenberg. 

If ‘J. D. T.’s” practice has been mainly English, I can 
readily understand his “* funk ” of the fore-and-aft motion ; 
inside cylinders and long wheelbase greatly reduce the 
effect of the sinuous moment, but do not affect the surging 
force, which acts on a comparatively light engine. Here, 
again, the radial coupling is valua le. Things are very 
different on many Continental engines; the very pre- 
valent model with outside cylinders, small shai 
and heavy overhanging ends usually ‘‘ wobbles” badly, 
inertia or no inertia; the French have an_ excel- 
lent expression: ‘‘movvement déhanché,” which aptly 
describes the motion of such engines. That the 
sinuous motion is most 7 ogee especially for 
the permanent way, is, I think, amply confirmed by 
the growing esteem evinced in France, Belgium, and 
latterly also Germany, for the essentially English model 
of engine, that is, with inside cylinders and long wheel- 
base. Incidentally, I should be interested in seeing the 
result of applying ‘‘J. D. T’s” reasoning, say, to the New 
York Central engine ‘‘999,” with its ponderous driving 
gear, at the (apochryphal) speed of 112.5 miles an hour 
claimed for it in America; that is, 445 revolutions per 
minute for 7 ft. 1 in. wheels. 

Coming now to Mr. Wittenverg’s letter, I think it will 
be generally agreed that he gives an extremely neat graphic 
determination of the conditions of ‘‘auto-balance” for 
four-cylinder engines ; that is, the annulment of surging 
and sinuous forces (always barring the influence of 
connecting-rods) without alternating counterweights. 
Whether graphic or analytical determination is prefer- 
able is, of course, a matter of habit and opinion ; it is, in 
any case, well to check one by the other. 

Re-calculating my previous figures, I find that by a 
curious mis-setting of the slide rule I interchanged divisor 
and dividend ; the point is of sufficient interest to repeat 
the correct result here, which, for all practical purposes, is 
the same as obtained by Mr. Wittenberg, whom I must 
thank for calling my attention to the error. 

** Auto-balanced” four-cylinder engine (i.¢., without 





Figures rectified from those of 


vertical wheel forces), 
February 4, 1898. 





Inside Outside 
Motion 
Distance between centres 
of cylinders m. 0.60 2.07 
Distance between counter- 
weight planes m. 1.52 


come ae, 
90° 105° 32° 20' 41°25’ 


Angle between cranks 
Weight of reciprocating 
parts as .. kg. 229 259.5 169 169 

It is evident that such an engine realises at the same 
time the utmost attainable steadiness, and the absence of 
the objectionable wheel forces which are the price of 
balancing the reciprocating parts of an ordinary engine, 
and which have been introduced out of ‘‘ pure cussed- 
ness” into the Morison-Strong locomotive. The con- 
necting-rod influence of course remains, as it inevitably 
must in any locomotive as at present constructed, but 
the arrangement of the various motions renders it as 
small as possible. The revolving weights in such an 
engine must, of course, be balanced by the usual counter- 
weights of correct size and position. 

It is further evident that if all four cylinders work on 
one axle, and the same ratio of weights is observed 
for the revolving parts of the various motions as is re- 
quired to secure auto-balance of their reciprocating parts, 
it becomes possible to dispense with counterweights alto- 
gether as previously pointed out ; the arrangement is not 
the best possible for ramen ty but the above considera- 
tion has interest in the case of certain other fast-running 
engines, for instance, those of destroyers. 

he rule for crank angles of minimum wheel forces is 
very simple, namely, that the tangents of half the respec- 
tive angles must be inversely proportional to the spacing 
of cylinders; the further relation giving auto-balance is 
a little more complex. 

In conclusion, I may add that it is no less evident from 
what precedes that a four-cylinder engine of any size, 
weight, and power required can be “‘auto-balanced” by 
the simple plan of sticking closely to the laws evolved by 
Newton and other ‘‘theorists,” and of refraining from 
deliberately putting wrongly-sized counterweights into 
wrong places, which appears to be the essence of counter- 
balancing practice in America. 

I remain, Sir, yours faithfully, 


NovoyE VREMYA. 
St. Petersburg, March 5, 1898. 








CURIOUS MAGNETIC READINGS. 
To THE EpitoR Or ENGINEERING. 

Sir,—Referring to Captain Little’s remarks in Enct- 
NEERING of the 25th ult. on the communication on the 
subject of aberrant magnetic influence which you did 
me the honour to publish, under the above heading, 
in the issue of your journal which appeared two 
weeks previously, I regret that I have failed, it seems, 
to make myself quite understood in the main, inas- 
much as it is left untouched by the gallant seaman’s 
animadversion on the selection of instrument and method 
of observation employed, which was but casually referred 
to, in endeavouring to explain the position and sur- 
roundings, and which, in point of fact, were not 
wholly matters of choice. Disparagement of either the 
one or the other would, I deletadialty suggest, be 
work of supererogation when, doubtless, on a fairly 
steep southern declivity, under a clear night and morn- 
ing sky, at a time of the year when stars are visible over 
12 consecutive hours, with three candles, and a time- 
keeper by which, just approximately, half a sidereal 

riod of rotation could be ascertained, an attempt to 
ay a meridian would result in a line which should have 
an error of not more than one yard in a thousand. 

By way of supplemental explanation to my letter 
above mentioned: the position, lied of superfluous 
circumstantialities, I found cand ta was that I had a 
straight line, approximately in the plane of the meridian, 
across which, at three different puints, two well-balanced 
and consonant magnets came to rest at the angles stated 
in the letter, and it was in this unusual divergence fram 

rallelism in their axes that I ventured to think any 
interest would be awakened by my paragraphs. 

Captain Little refers to the cieel toaretell e that 
there are regions in the world where abnormal declina- 
tions may be observed. In this connection I remember 
reading, somewhere near 30 years ago, with feelings of 
displeasure and dissent, Professor P. Smythe’s mention in 
his ‘* Our Inheritance in the Great Pyramid,” of the ter- 
restial magnetic force as a feeble and uncertain agent, 
little aware of how many instances of its unreliability my 
own mining experience would furnish, and with what 
cordiality I should one day “‘ endorse his bill.” 

It is only necessary to superficially examine the map of 
our own British Islands, scored with the isogonals in de- 
tail, for anyone to appreciate how utterly inconstant the 
declination is over even short stretches of land surface, 
and especially will this be observed to be the case 
amongst the fells and lochs of Scotland. That which we 
see occur in so many miles entitles us to tulate its 
existence, ina lesser degree, in so many yards, and when 
an instance is obviously encountered, one may, it is hoped, 
be pardoned remotely referring to ble causes where 
there is no very finite theory to As gate, or keen and 
roo susceptibilities to wound, by indicating healthy 
practical heresy. ; 

The transmarine highways, perhaps, supply no instance 
of irregularity such as can be viewed, incidentally it may 
be, amongst the water-sheds of Scotland, or in the valleys 
of the Avon and Trent, or the débouchés to the Wash on 


to readers who have not studied magnetism and the 
kindred subjects, to know that while the opinion—I 
cannot call it more—is held by a certain section of 
physicists, that it is inconceivable that any condition or 
transition of aqueous matter can affect terrestrial mag- 
netism, two of the most striking anomalies of physical 
science are coincident, and are furnished from the sea, [| 
refer to the forcible draught of the “gulf” water to the 
geographical north polar position and the dispersion of 
the more intense polar conditions to the shores of the 
Arctic Ocean, with the displacement, at the same time 
of the pole of magnetiem and the dissemination of 
its preconceived attributives; for there are in the 
northern hemisphere distinctly two poles or culminatin 
points of its dynamical property, widely separated ol 
of different values; one in the vicinity of Lake Winni 
of over 14 grains per foot per second, and the other in the 
lower Lena Valley of about 13 grains per foot per second, 
while the chief focal point of the horizontal element in 
the directive force has been found on the southern con- 
fine of the North American Archipelago. The region of 
vertical needles, however, on the other hand, is in a large 
measure pelagic, and it is not without significance that 
the pole of dip is, even approximately, indeterminable. 
The isocline of 80 deg. in crossing the in-flowing current 
with itsattenuated ‘‘ gulf” conditions almost touches, in 
longitude 65 E., the 80th parallel of latitude; and in the 
alternative case over the out-flowin lar current, from 
the Davis Straits, off the coast of Sailor. the dipping 
needle registers an inclination of 80 deg. on the parallel 
of 55 deg. 
Your obedient servant, 
Hyde, March 2, 1898. J. E. Newsy, 





THE MELTING POINT OF ALUMINIUM. 
To THE Epiror OF ENGINEERING. 

Sir,—In the issue of February 20, 1898, of Der Mecha- 
niker, an important technical German publication, an 
article appears as follows : 

Professor Hellman, of the Royal Meteoroligical Insti- 
tute of Berlin, specifies an easy method of transferring 
Fahrenheit_into Celsius: ‘‘ Deduct 32 from the given 
degree in Fahrenheit, and then halve the remainder. 
To this figure add a tenth and then a hundredth, which 
will give the required degree in Celsius exact to a 
hundredth. For example, if one has 66 deg. Fahr., 32 
off leaves 34, the half of which is 17, to which add a 
tenth = 1.7, and then a hundredth = 0.17, which gives 
the result 18.8 deg. Cent.” 

This confirms the calculation in my letter of your issue 
of January 21. 

Yours faithfully, 7 


; For R. I. Roman, 
Metallurgical Chemist to the British Aluminium 
Company, Limited. 
31, Lombard-street, London, E.C., March 7, 1898. 
[We publish Mr. Roman’s letter, but we do not see 
that Protessor Hellman’s rule is practically more con- 
venient than deducting 32 from the Fahrenheit degrees 
and dividing by 1.8, which, of course, gives the exact 
result. The calculation is, in any case, so simple that no 
‘‘easy method ” of getting an approximation seems to be 
necessary.—ED. EP 








“THE FIRST STEAM LAUNCH.” 
To THE EDITOR OF ENGINEERING. 

Srr,—In the first quarterly issue of the Journal of the 
American Society of Naval Engineers there is an illustra- 
tion of ‘The First Steam Launch Designed and Con- 
structed at the United States Navy Yard in New York.” 
This is reproduced from a book recently published in 
America, entitled ‘‘ Reminiscences of an Octogenarian of 
the City of New York (1816—1860).” The author is Mr. 
Charles H. Haswell, a retired engineer officer of the 
United States Navy. Many of your readers will remem- 
ber this gentleman, who attended the great Congress which 
was organised last summer by the Institution of Naval 
Architects. Mr. Haswell’s experience, as he stated ina 
too brief speech at the Cungress, includes the whole his- 
tory of naval engineering. If Mr. Haswell’s book is only 
one-half as engaging as his personality, it will prove not 
=* most instructive, but also a highly interesting 
work. 

My object in writing is twofold: first, to ask if you 
can_tell me where Mr. Haswell’s book is to be procured 
in London; and, secondly, to suggest that some one 
acquainted with the subject should give similar details of 
the introduction of steam launches into the British Navy. 
I believe some of the earliest steam launches, if not the 
first, constructed for the Royal Navy owed their existenc’ 
to Mr. Bannister, late Chief Inspector of Machinery 
R.N., and I well remember, about 20 years ago, making 
arun out from Portsmouth to Spithead in one of these 
boats. She had a pair of single-cylinder engines bolted 
to the firebox of, I think, a loco type of boiler, and 
driving twin screws. It would be interesting to know if 
these preceded the early small boats of Mr. Thornycroft 
and Mr. Yarrow, who are popularly supposed to be the 
pioneers in fitting locomotive boilers afloat. _ 

May I take this opportunity of suggesting that the 
elder marine engineers of the present day might do more 
than is being done to put on record the facts in connection 
with the early days of steam navigation? There are few 
who have the unique experience, the vitality and the gift 
of narrative of Mr. Haswell; but there must be some still 
amongst us whose memories must be richly stored with 
reminiscences of the past, and who have leisure in the 
autumn of their days to put them on paper. A few efforts 
have been made in this direction, but they have too often 
been of a paste-and-scissors character—dry collections of 








the east coast of England ; and yet it may be interesting 


figures as to length, breadth, depth, and nominal horse- 
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power, with a few other details thrown in. A notable 
exception to these lamp-smelling compilations are the 
‘“Reminiscences” of Mr. Mackrow, which are now ap- 
ring in the Thames Iron Works Gazette. Unfortu- 

nately, this publication is printed for private circulation 
only, and then Mr. Mackrow is a naval architect, not an 
engineer. If Sir James Wright could spare a part of his 
well-earned leisure, after serving his country for so many 
years as Engineer-in-Chief of the Royal Navy, he could, I 
feel sure, give us some most interesting reminiscences 
which would be instinct with the life of actual experience. 

Hoping you will forgive the length of this letter, on 
what I hope is not too trivial a subject, 

I remain, Sir, yours truly, 
INQUIRER. 

[Some particulars of early steam launches were given 
in an article on ‘Steamboat Equipment of War Vessels,” 
which appeared in ENGINEERING, vol. xxxviii., page 513. 
ip. E.] 








THE LUMINOUS POWER OF FRENCH 
LIGHTHOUSES. 
To THE Epiror OF ENGINEERING. 

S1r,—I have just had the pleasure of reading in En- 
GINEERING of January 28 a very interesting article on the 
new lighthouse at Lundy Island. The author certainly 
deserves the thanks of all specialists interested in light- 
house construction and illumination for having given to 
the technical press such a lucid and well-illustrated de- 
scription of the beautiful, though incomplete, lenses, and 
of the rotating mechanism of this light. This apparatus, 
made after the most recent methods adopted on this side 
of the Channel, marks, I believe, a new and important 
departure in the persevering development of coast light- 
ing of Great Britain, and one that deserves universal 
and sincere praise from technical circles. But I hope I 
may be pardoned if, without any pretence to criticise the 
work of the engineers of Trinity House, to whom, on the 
contrary, this achievement of the Lundy Island Light- 
house does so much credit, I beg to lay before the 
author of the article some information regarding French 
lights as to which he is evidently in the dark. I feel 
somewhat excused in projecting some luminous rays on 
the comparisons he makes, by the foggy appearance of his 
knowledge of men and things connected with our service, 
and by some mistakes that seem to be—like the optical 
apparatus of Lundy Island—of the ‘‘first order.” For in- 
stance, one must naturally remember the celebrated fable 
of Lafontaine, of which the hero confounds the Pireus 
with a man, when one reads, in the article referred to, 
this astonishing quotation: ‘‘The French lighthouse at 
Bourdelles, where the whole lighthouse head, except the 
outer lantern, floats in a cistern (!) of mercury and carries 
with it not only the optical apparatus, but also the lamp 
and burners, as well as the attendants who have to 
look after the light, thus putting a large amount of 
unnecessary work on the clockwork driving apparatus.” 
Although being well acquainted with the eminent 
engineer-director Bourdelles, who invented the admirable 
“ feux-éclairs,” of which possibly the author of your 
article is ignorant, I had not yet heard that his name had 
been given to a lighthouse; nor have I seen in the 
numerous apparatus made after his system for so many 
countries in the world, a “cistern of mercury,” but only a 
little trough of mercury similar to that of Lundy Island, 
the difference consisting principally in the use of a cen- 
tral axis instead of rollers for guiding the rotation. 
Moreover, I must candidly avow that before reading this 
severe criticism, I did not realise that an attendant 
and a lamp weighing about 200 lb. together would add 
8o much extra weigit to an apparatus of 3} tons 
gross weight, nor to the author’s arguments. But there 
is, I think, a more serious misunderstanding in the 
assumption that in the French lighthouses, by using un- 
necessarily the maximum intensity in clear weather, 
‘there must be a useless waste of energy.” In fact, the 
method of using lamps of various powers, according to 
the transparency of the air, is very well understood and 
ractised in France, as well in the electric as in the oil 
ighthouses. According to the ‘‘ Notice sur les Appareils 
du Service des Phares exposé 4 Chicago en 1893,” on 
page 38, from the beginning, ‘‘means have been provided 
in the ‘feux-éclairs’ for rapidly changing the burners 
and numbers of wicks in et to make the intensity of 
the flame vary following to the degree of transparency.” 
In foggy weather an enormous increase of intensity gives, 
unfortunately, a very small increase of the range, and 
that suffices to explain that the superiority of the French 
lights is not so marked in such an atmosphere ; but in 
average weather this superiority, which hasbeen admirably 
Siown in your journal by a recent paper of Dr. Du Riche 
Preller, must not be despised. The interesting fact is that 
Hed long ranges are not obtained at the expense of a 
arger consumption of oil, but only by the proper considera- 
tion of rational principles that had been hit erto ignored. 

hese principles that govern the choice of the illumi- 
hant and the construction of optical apparatus are the 
two ning that were explained five years ago before 
the London faritime Congress : 
ne Minimum Duration of Flashes for a given Source.— 
oul as been shown by Mr. Bourdelles, and recognised by 
uilors, that the duration of flashes has no influence on the 
o—. character of the lights, and that, according to 

1 physiological laws of vision, the duration of a flash 

yond a tenth of a second is nothing but a loss of light. 
of 's consideration led Mr, Bourdelles to the invention 
of optical apparatus made of the smallest possible number 

: ys for each character, and rotated rapidly on a 
a ot mercury. This entirely new combination in 

eory and practice is what we call ‘‘feux-éclairs.” They 

= been made for all sizes, and illuminants for single 
es, and for groups of flashes, following the methods 





of construction given by Fresnel, but with large angle 
nels, having an aspect quite different from the ancient 
orms, 

2. Maximum Intrinsic Brightness of the Illwminant.— 
Following a remark of Cornu, which the writer of this 
letter later on made the basis of a general theory of 
lenses, Mr. Bourdelles recognised that the intensity of 
the beam increases proportionally with the intrinsic 
brightness of the source, whatever may be its luminous 
flux. According to that law the minimum waste of energy 
for a given range is obtained with lights of maximum 
intrinsic brilliancy. The minimum consumption of oil 
is now realised, not by increasing the number of wicks 
of a lamp, but by making gas from the oil, and 
burning it under a convenient pressure in a Welsbach 
burner ; this gives a brightness of twice that of a ten- 
wick and 2.7 times that of a six-wick lamp, according to 
the determinations made by Mr. Rebieré, Engineer- 
in-Chief, at the Dépdt des yea in Paris. Thus the 
— apparatus of Lundy Island, illuminated by three 
of our Welsbach burners, would give 242,000 English 
candles instead of 120,000 for thick weather with a much 
smaller consumption of oil, far less cost, and a greater 
reliability, without speaking of the eminent superiority of 
working of the burners and less trouble for the attendants. 
For clear weather one or two of the three burners should 
be extinguished and the beam should keep the same 
intensity with a smaller divergence. 

One of the most recent ‘“ feu-éclair” for Welsbach 
burners, made for the French central service (lighthouse 
of Armen), and of which the lens consists of four panels 
of the second order, gives no less than 270,000 English 
candles (30,000 carcels) with the burner of 30 carcels con- 
suming only 190 litres per hour. I do not speak of the 
electric lighthouses which naturally give the most enor- 
mous powers ; the recent light at Kckmuhl has a power 
of more than 27,000,000 English candles (3,000,000 carcels). 

I hope that in consideration of these experimental and 
_— results, the author of the article referred to will 

o better justice to the system of ‘“‘ feux-éclairs,” and 
convince himself that the great intensities of the French 
lights are not the result of an unnecessary waste of energy, 
but only of rational theory and practice; the expenses 
being already smaller than in any other lighthouse systems, 
there is no reason why the sailors should in clear weather 
complain of the great intensities that enable them to see 
our lights far beyond their geographical ranges. _ 

Hoping this letter may aid in dispelling some intellec- 
tual clouds, ; 

I beg to remain, Sir, yours faithfully, 


ANDRE E. BLONDEL. 
Paris, March 7, 1898. 








MR. RAWORTH AND ELECTRICITY. 
To THE EpiToR OF ENGINEERING. 

Srr,—Lack of time and opportunity has delayed my 
reply to Mr. Arthur Herschmann’s letter of February 11, 
the most interesting feature of which is that while he 
admits a loss of 40 per cent. between the engine cylinder 
and the machine pulley, he doubts my figure of 85 per 
cent. efficiency, which allows for only 15 per cent. loss 
between indicated horse-power and electrical horse-power. 
Of course this is a very small loss, and I believe the 
majority of mechanical engineers would endorse Mr. 
Herschmann’s view that a larger allowance would be 
necessary. Electrical engineers, on the other hand, have 
had oeek ample proof of the fact that this degree of 
efficiency is not only attainable, but is daily surpassed in 
actual practice, that they would have no hesitation in 
accepting my figures. 

Ten years ago we were satisfied with 78 to 80 per cent. ; 
now we usually obtain 85 to 88 per cent. 

For instance : 

A Holmes dynamo and Willans 200 horse-power engine, 
tested in 1893 by Professor Kennedy, gave 85.7 per cent. 

A Belliss-Crompton set of 200 horse-power, tested by 
Professor Robinson at St. Pancras, gave 88.5 per cent. 

The above were continuous current. 

A “Universal” engine, driving a Mordey alternator, 
tested at Loughborough last week by Messrs. Kincaid, 
Waller, and Manville, gave 88 per cent., inclusive of the 
power required for driving air pump and exciter. 

Your electrical readers could easily add any number of 
similar instances, but the above results obtained with 
three engines of widely different construction are suffi- 
cient for my purpose, and prove conclusively that my 
quoted efficiency of 85 per cent. would, if required, pro- 
vide margin to cover 2 per cent. loss in distribution. 

Turning now to the use of the current in motors, I wish 
to point out that I allowed 65 electrical horse-power for 
the production of 60 mechanical horse-power ; which leaves 
a margin of 74 per cent.—rather a fine margin for our 
present motors, but not finer than will be attained so soon 
as the motor-making business shall be taken up in a 
serious spirit. 

At present English-made motors are too costly to 
permit of a favourable comparison being drawn between 
them and line shafting as to capital expenditure ; but 
the mere fact that American manufacturers have re- 
duced the prices of motors to less than one-half the 
English prices of two or three years ago, shows that 
great improvements may be looked for in this direc- 
tion. 

The advantages derivable from the use of electric trans- 
mission of power are obviously not so great in a cotton 
mill as in some other manufactories, but that would 
not trouble the cotton spinner if he could see a profit, 
and at the same time get clear of the trouble and 
danger of belting. On the other hand, if we can rid our 


cent, or more of coal, surely the scheme is worth serious 
consideration. 

Unfortunately, the electrical engineer can do little in 
this matter ; all that he can do is to assist the machine 
builder to adapt motors and machines to each other, and 
to infuse a spirit of confidence and enterprise into engi- 
neering financiers. 

Of course, if we choose to sit still and wait until we see 
the results of electrical development on the Continent 
and in America we are free to do so, but when we join the 
majority we shall not have a very pleasant meeting with 
our grandfathers. 

T am, Sir, yours faithfully, 
7 Joun 8. Raworru. 

46, Christ Church-road, Streatham-hill, S.W. 





THE VENTURI METER. 
To THE EpiTor OF ENGINEERING. 

Srr,—In an article in the Mechanical Engineer of the 
12th ult., I described the action of the Venturi meter, and 
gave suggestions for its design. I now learn for the first 
time that there are —— patent rights held by Mr. 
Clemens Herschel, the Builders’ Iron Foundry Company, 
U.S.A., and Mr. G. Kent, High Holborn, W.C., for both 
the meter and the automatic recording apparatus ; while 
at the time of writing I was under the impression that 
the former was a very old device, and the application of 
the latter only of recent date. As my article may be the 
means of unwittingly inducing persons to infringe the 
above — rights, and do harm to the patentees, which 
I should very much regret, I hasten to make the above 
statement public. 

Tam, &c., 
W. W. F. Pucien. 








THE MADRID EXHIBITION, 1898. 
To THE EprTor or ENGINEERING. 

Str,—I beg to call your attention to the International 
Exhibition which will be held in Madrid, Spain, from 
April 10 to July 10, 1898, in connection with the Inter- 
national Congress of Hygiene and Demography, and 
under the patronage of their Majesties the King and 
Queen-Regent of Spain. The Exhibition will be divided 
into ten sections: 

1. Didactic hygiene. 

Prophylaxis of transmissible diseases. 
3. Urban hygiene. 
Hygiene in relation to dwelling houses. 
5. Hygiene in what refers to exercise and work. 
6. Naval and military hygiene. 
7. Hygiene of infancy and schools. 
8. Food and dressing. 
9. Demography and statistics. 

10. Miscellanea. 

Exhibitors will enjoy the following privileges : 

No charge for — occupied at the Exhibition. 

P Lloam goods will be imported into Spain free of Customs 
uties. 

The railways of Spain will make a reduction of 50 per 
cent. from their tariff for carriage. 

Travellers attending the Congress will enjoy the fol- 
lowing advantages : 

_The Spanish Railway will reduce the price of the 
tickets by 50 per cent. 

The Compania Transatlantic Espafiola Steamship Com- 
pany also make 50 per cent. reduction on their return 
tickets to Spain. 

They are entitled to attend the excursions, receptions, 
and amusements prepared, or which will be given, in 
connection with the said Congress. 

Among the proposed receptions there is one at the 
Royal Palace, Madrid; one of the President of the 
Council of Ministers; and one at the Palace of the 
Municipality of Madrid. This Chamber will be pleased 
to ~ any information required in connection with the 
said Exhibition and Congress. 

I am, Sir, your most obedient servant, 
Antonio M. Reeipor Yvuoapoy, 
General Secretary. 
Spanish Chamber of Commerce, 23, Billiter-street, E.C., 
March 7, 1898. 


Sum gobo 





PersonaL.—Mr. Chas. T. Broxup, formerly locomo- 
tive ——S to the Lancashire, Derbyshire, and 
East Coast Railway, has been appointed to a similar 
position on the Manila railways, and has now taken up 
the duties of the office. —Messrs. David Carlow and Sons, 
engineers, Glasgow, ask us to state that they have moved 
to new and eh premises at 11, Finnieston-street, 
Glasgow.—Mr. J. W. Barnard, of 4, Great Winchester- 
street, E.C., asks us to announce that his engagement as 
secretary of the Hlectrical Power Storage mpany, 
Limited, having terminated, the company has — 
him sole agent in the United Kingdom for the sale of its 
Q and V types of storage cells. 





Execrric Weipinc.—A lecture was given at Finsbury 
Technical College on ne’ March 7, by Mr. Reginald 
J. Wallis-Jones, A.M.I.C.E., M.I.E.E., on “ Electric 
Welding.” The various systems in use, such as the 
Benardos, Zerena, Coffin, ‘‘ Voltex,” Hoho Lagrange 
(Hydro-Electro Thermic), and the Thompson (incandes- 
cence system) were described and illustrated by experi- 
ments and lantern slides. Many unique and interesting 
samples of ‘‘snap,” or rapid electric welding (Thompson 
process), as applied to the manufacture of cycle parts, &c., 
were shown. Apparatus and samples were lent by the 
Electric Metal Working Syndicate and the Electric 





manufacturing towns of tall chimneys with their smoke, 
and at the same time make a national saving of 30 per 


Welding Company, Limited. 
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ECONOMY, CAPACITY, AND EFFICIENCY TESTS OF THE CAHALL BOILER. (See opposite page.) 


























| | 
1. 2. | 8. 4. 5, | 6. A | 8. 9. | 
| | 
— By R. W. By Armstron he Armstrong By Thomas | By Thomas | By J. M. By 3. M. AVERAG 
Hunt Com- | Gork Com- . Cork Com- Slay J. F. Swan.|By J. F.Swan.| Pray, Jun., | Pray, Jun., | bho enon ig nena Ba es 
Ping “4 pany. pany. (Capacity.) | (Economy.) | of Boston. | of Boston. | —“e ; Pa aes 
Penne. ig (Economy.) | (Capacity-) | | (Efficiency.) (Capacity.) | (Economy.) | (Capacity.) 
Date of test .. Jan. 9, 1896 | April 22, 1896| April 23, 1896 Jan. 16, 1896 | Jan. 16, 1896 7” May 4, 1896 May 5, 1896 | Aug. 11, 1896 | Aug. 12, 189¢ 
Duration of test ; hours 9 9 9 34 34 | 9 | 9 | 12 10 | 8: 
Number of boilers... ..  .. .. . 1 1 1 1 1 1 | ol 1 1 
Average pressure of steam in boiler by gauge Ib. 97.8 94 107 98 95 96.39 100.F8 | 97.4 103 98.8 
Average Temperatures. fe. 
Of feed water entering boiler .. deg. Fahr. 39.7 68 65 44 44 68 €8.2 | e2.7 83.7 62.6 
Of steam in boiler .. i ¥ 336 333.9 342.2 336.5 $34.5 323.6 329.5 | oe aa | 334.2 
" a Nut, Nut andslack,|Nut and slack, Run of mine, | Run of mine, | Slack, | Slack, |Sandy Creek, | Sandy Creek, | 
Fuel (kind ofcoal)..  ..  .. \ N.Y. & C, gas Summer Hill | Summer Hill N. Y. & C. gas|N. Y. & C. gas} Summer Hill | Summer Hill |N. Y. & C gas|N. Y. & ©. gas 
Cost per ton of 2000 Ib. delivered dols. 1.10 0.95 0.95 1.10 1. | 0.95 0.95 | 1.00 1.10 | 1.01 
Calorific power by calorimeter .. BT.U.| 13,100 12,420.4 12,420.4 13,100 13,100 12,854 ss .. 2, Kae | 12,770.9 
Total quantity consumed - “s lb 1,59 8,200 14,466 4,949 3,734.5 | 7,138 12,893 11,561 17,595 | 10,132.8 
» ash, clinkers and unburned coal ee Fm 817 437 1,211 376.22 283.82 |} 1,271.5 1,614 | 1,148 1,617 | 975.06 
Proportion of ash, &c., to coal per cent. 7.6 5 33 8.3 7.6 7.6 18.18 12.774 10.4 9.5 9.69 
Total combustible burned ae |S 9,602 7,763 13,255 4,572.88 3,459.68 5,722.78 11,021.14 9,864 15,406 | 8,961.94 
Combustion per Hour. 
Coal actually consumed .. a Ib. 1,157.6 1,6 7.3 1,414 1,067 771 14 1,403.9 | 1,190.29 
Combustible actually consumec 26 2 1,0¢6.9 1,473 1,306.53 935.90 635.88 1,224.59 | co ar | 1,082.79 
Per square foot grate surface, coal .. ee 33.07 45,92 40.4 30.4 22.2C4 40.112 | 24.6 and 11.6 | 45.6 and 21.4 
bs an a combustible .. 30.48 42.08 37.32 28.16 ifs | < a | p 
ss om heating surface, coal * 445 618 5:3 410 3339 | 61725 | o. | ; 
< a ~* » combustible ,, .410 -566 | .502 .379 Loss pra. | oe | a 43 
Water—Amount apparently evaporated - 5 90,112.75 | 72,757 120,£03 39,700.5 32,949 65,939 =| 107,234 99,176 147,411 86,199.08 
Factor of evaporation... - we oe iy 1,218 1.1943 1.2142 1 2136 1,162 | 11871 oe | a | 1.2 
Equivalent evaporation into dry steam from and at 4 - | 
zl:deg. Fahr. .. ch a He .. Ib) 109,757.3 86,471 69 143,916 73 48,204.347 39,987.5°6 79,936 129,130 116,533 173,133 | 103,0€7.73 
Economic Evaporation—per Pound Coal, m | = | 
Water actually evaporated ae “ ~ oe 8.648 8.87 8.33 8.021 8.822 | 9.6347 8.6094 | 9.02 8.66 8.735 
Equivalent from and at 212 deg. Fahr. De a 10.533 10.54 9.95 9.740 10.707 11 429 10 22 10.58 10.17 10 43 
Per pound of combustible, water actually evapo- 
rated oe ck os ¥ - <a 9.384 9.37 9 01 8 681 9.548 | we | See ee a 9.1106 
Eyuivalent from and at 212 deg. Fahr. re 11.430 11.14 10.85 10.5404 11.587) | 13.968 | 11.717 | 11.81 | 11.24 | 11.5869 
Evaporation per Hour. | | | | | 
Water actually evaporated . ” - ae 10,012.5 3,084.11 18,389.22 11,343 9,414 as | ae | aes | : | 10,448.57 
Equivalent from and at 212 deg. Fahr. - a 12,195.2 9,607.96 15,990.74 18,772.66 11,425 8,881.8 | 14,348 | 9,711 17,313 | 12,582.82 
Yer square foot heating surface, water actually | | | | 
evaporated Se oreo 3.85 3.19 515 4.36 3.62 oie Ee ne | 32 4.03 
Equivalent from and at 212 deg. Fahr. es = 4.69 3.70 6.15 | 5.29 4.39 3.8159 | 6.308 3.69 6.58 | 4.9571 
Per square foot grate surface—water actually evapo- | | | | 
rated as “> ah os ee se Ib. 286.07 230.97 82 55 324.08 268.97 | as as | 6 a 298.53 
Equivalent from and at 212 deg. Fahr. .. 348.43 274.51 456.87 393.48 326. 42 | 253.76 409.94 260.5 and 122.6) 463 and 218 | 320.68 
| | | 
Efficiency. | | | | | 
Percentage of total calorific power utilised, or effi- ate 
ciency ; oe — oe .. _ per cent. 77.7 81.97 77.39 71.88 79.01 85.862 | 71.259 | 77.867 
Water evaporated per 1.00 dol. worth of fuel Ib. 19,038 22,186.70 20,895 17,707.32 19,465.32 ee | ey << 19,858.47 
Cost of evaporating 1000 1b. of water .. . cents -052 -045 0478 0564 .0513 | C472 0492 .0498 
Coal consumed per horse-power per hour Ib 3,27 3.28 3.46 3.54 3.22 | : | 3.35 
Cos} of same am ne ne i . cents L018 .0015 9016 .001947 .001771) 001724 
Horse- Power. | | | | 
Actually developed on basis of 84} lb. water evapo- | | 
rated per hour from and at 212 deg. Fahr. + 353.4 £78.40 463.50 399.20 330.97 | 257.55 46.055 | 281.5 | 501.8 | 364.703 
Commercial rating rz BS - os ‘ 250.0 260.0 250.0 250.0 250.0 | 250.0 | 250.0 | 250.0 | 250.0 | 250.0 
Proportion capacity developed is of commercial | | | | | 
rating : £ oi as per cent. 141 111.36 185.4 159.63 132.39 103.02 | 166.422 112.76 | 200.7 145,859 
Heating surface required to develop 1 horse- | | | | 
power ; ; . ; am sq. ft. 7.35 9.33 5.60 6,51 7.85 9.0374 §.9245 9.33 | 5.2 7.3602 














LAUNCHES AND TRIAL TRIPS. 


THE coal consumption on the trial of the torpedo-boat | 
destroyer Flying Fish, reported in last week’s issue, 
worked out to 2.3 lb. per indicated horse-power per hour, | 
the lowest attained by any of the 30-knot destroyers tried | 
at Portsmouth. | 





Messrs. William Hamilton and Co., Port-Glasgow, 
launched on the 28th ult. a steel screw steamer of about 
2100 tons net register tonnage and 3350 tons gross ton- 
nage, and to carry about 5200 tons deadweight, for the 
Norden Steamship Company, of Copenhagen. The vessel 
is intended for the American and general trade. The 
following are the principal dimensions: Length between 
perpendiculars, 330 ft.; breadth, 45 ft. 6 in.; depth 
moulded to spar deck, 26 ft. 6 in. The machinery, 
which is being supplied by Messrs. David Rowan and 
Son, of Glasgow, is on the triple-expansion system. 
The cylinders are 24 in., 40 in., and 651n. in diameter, 
by 42 in. stroke, steam being supplied by two large 
boilers working at 180 Ib. pressure. The vessel was 
named the Nordhavet. 





The screw steamer Berry went down the Mersey on 
Saturday, February 26, for her official trial trip, after 
having had her machinery converted to high-pressure 
compound by Messrs. David Rollo and Sons, Fulton 
Engine Works, Liverpool. As now fitted, the boat has 
two double-ended boilers, each 11 ft. in diameter by 
16 ft. 6 in. long, built of steel to the requirements of 
Bureau Veritas for a working pressure of 160 lb. per 
square inch. The new cylinders are 24 in. and 63 in. in 
diameter respectively by 42 in. stroke, and the engines 
are intended to indicate in ordinary working service 1200 
horse-power, and to give an average speed of 12 knots. 
The Berry is a vessel of 1600 tons register, her dimen- 
sions being 255 ft. by 34 ft. by 16 ft., and she is one of 
the fleet of the Société Génerale de Transports Mari- 
times a Vapeur of Marseilles. The alterations have been 
carried out to the specifications of Messrs. Ashton and 
Co., of Liverpool. 





There was launched on March 8 from the shipbuilding 
and repairing yard of Messrs. W. Harkess and Son, 
Middlesbrough, a handsomely modelled steel screw 
steamer of the following dimensions: 168 ft. by 26 ft. by 





13 ft. moulded depth. The boat has been specially de- 


signed to carry about 650 tons on 12-ft. draught, and is 
fitted with triple-expansion engines, and boilers working 
at 180 lb. pressure. 


A fine steel screw steamer, built for the British-India 
Company, was launched by Messrs. Alexander Stephen 
and Sons, at Linthouse, March 8. The boat has been 


|named the Uganda, and her dimensions are: Length, 


410 ft. ; breadth, 50 ft. 6 in. ; and depth, 31 ft, 9in. Her 
engines have cylinders 265 in., 42 in., and 664 in. in dia- 
meter by 51 in. stroke. 


Messrs. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, launched the s.s. Haliotis from their Walker 
Yard on February 22, The dimensions of the boat are: 
248 ft. 6 in. over all, 40 ft. moulded, and 17 ft. 3in. depth 
moulded. The vessel has been specially constructed for 
the carriage of petroleum in bulk under the supervision 
of Messrs. Flannery, Baggallay, and Johnson, of London 
and Liverpool. There are one or two unusual points 
about this vessel, she being intended to use liquid fuel on 
her service in the East, and her engines and boilers have 
been fitted out with this special view. She is constructed 
on the trunk turret system, which gives a larger carrying 
capacity in pes enes to register tonnage than the ordi- 
nary form of construction. The engines are for special 
reasons of the compound surface-condensing type, takin 
steam from two boilers at 100 lb. working pressure, an 
the cylinders are 30 in. and 63 in. in diameter by 39 in. 
stroke. Electric light is fitted throughout the vessel, and 
there is a complete installation of duplex pumps for 
prompt dealing with oil cargo. The bunkers of the vessel 
are stayed, riveted, and caulked so as to contain oil fuel, 
and they are also so arranged as to be available for coal in 
case of emergency. 





The Siam, the largest steamer sailing under the Danish 
flag, has _ been delivered to the East Asian Company, 
of Copenhagen, by the Fleusburg Shipbuilding Company. 
It is 383 ft. long, 46 ft. broad, and 23 ft. deep in the 
water. It is built as a cargo steamer with a capacity of 
6000 register tons. It is fitted with all modern appli- 
ances, and has capital accommodation for 20 first-class 
passengers. The water ballast holds 810 tons. The 
regular coal bunkers hold 800 tons of coal, in addition to 
which there are reserve bunkers for 700 tons. The cargo 
capacity is some 321,000 cubic feet. The tri le-expansion 


2200 horse-power. There are three boilers, each 13} ft. in 
diameter, 11 ft. 6in. long. _The propeller has four blades, 
and is 17 ft. in diameter. There are six water-tight parti- 
tions and four holds. Electric light is installed every- 
where, and the Siam is fitted with a projector. 

On Wednesday, March 9, there was launched from the 
shipbuilding yard of C. S. Swan and Hunter, Limited, 
Wallsend-on-Tyne, a _twin-screw -osceg vei and mail 
steamer the America Maru, which has been built to the 
order of the Toyo Kisen Kabushiki Kaisha of Tokio, 
Japan, better-known in this country as the Oriental 
Steamship Company cof Tokio, for carrying passengers 
and mails between China, Japan, and San Francisco, 
thus making the connection with the Union Pacific and 
the Southern Pacific Railways. The steamer is 441 ft. 
in length by 51 ft. beam and 32 ft. 6 in. deep to the 
upper deck. She is fitted up for the accommodation 
of 89 first-class passengers, 28 second-class passengers, 
and for 200 steerage passengers, and will also carry @ 
large measurement cargo on a deadweight capacity of 
about 5000 tons. The machinery will be supplied by the 
Wallsend Slipway and Engineering Company, and con- 
sist of two sets of exceptionally powerful engines, each 
having cylinders 20} in., 46 in., and 75 in. in diameter by 
48 in. stroke, supplied with steam by five boilers having & 
total heating surface of about 20,000 square feet, and 
capable of developing about 7500 indicated horse-power, 
and of propelling the steamer at a speed of 16} knots. 
During the construction of the steamer she has been 
superintended on the owners’ behalf by Captain Tomioka, 
of Tokio, assisted by Messrs. Flannery, Baggallay, and 
Johnson, of London. 


At Stockton, on the 9th inst. Messrs. Ropner and Son, 
Stockton-on-Tees, launched a trunk steel screw steamer 
named the Paddington of the following | dimensions, 
viz.: Length between perpendiculars, 336 ft. 6 in.; — 
extreme, 46 ft. 6 in.; depth moulded, 27 ft. 3 in. a e 
steamer has been built to the order of Messrs. Evan 
Thomas Radcliffe and Co., Cardiff. She will be fitted 
with a set of powerful triple-expansion engines by Messrs. 
Blair and Co., Limited. 


AnGio-Frencu Trave.—The value of the exports from 
France to England last year was 47,144,200/., as eo 
red with 41,330,863/. in 1896. England is still the 





system has been adopted for the engines, which indicate 


argest foreign customer of France. 
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THE CAHALL VERTICAL WATER-TUBE BOILER. 


CONSTRUCTED BY THE ALTMAN & TAYLOR 


— = 





WE illustrate on this page a form of water-tube 
boiler which has been introduced in the States by the 
Altman and Taylor Machinery Company, of Mans- 
field, Ohio, and has given on test by different compe- 
tent engineers concordant figures showing a very high 
evaporative efficiency. The construction of the boiler 
practically explains itself on reference to our engrav- 
ing. From this it will be seen that the boiler consists 
of an upper annular drum connected with a second 
drum below by means of a number of water tubes 
slightly inclined to the vertical, the whole being en- 
cased in brickwork. Outside are two downcomer 
pipes which connect the upper and lower drums. The 
water gauge is situated at the level of the drum with 
which it is connected by branches passing through the 
brickwork, whilst the steam gauge is brought down to 
the level of the furnace top. ‘his furnace is con- 
structed ina brickwork annex to the vertical shaft, 
and the products of combustion pass over a low bridge 
of firebrick and round the water tubes, being prevented 
from passing direct up the central space by hatfile-plates 
fixed asshown. A boiler of this type rated at 250 horse- 
power, was erected by the makers some three years 
ago at the works of the Armstrong Cork Company of 
Pittsburg, and gave such excellent results as to 
economy, that it was determined to have further 
tests made by a number of independent engineers. In 
the makers” list the dimensions of a boiler of 
this rating are given as follow: The upper or steam 
drum is 80 in. in diameter and 80 in. high, the smoke 
flue through it being 34 in. in diameter. The outer 
and inner shells are both ys in. thick. The lower 
or mud drum, on the other hand, is 68 in. in diameter 
and 48in. high, and is built of 4 in. plates. The tubes 
are 108 in number, 4 in. in diameter and 22 ft. long. 
The upper tubeplate is gin. and the lower } in. 
thick. The two downcomers are 6 in. in diameter. 
The heating surface in the tubes measures 2487 
square feet, and in the drums 49 square feet, making a 
total of 2536 square feet in all. The water capacity 
at standard level measure 292 cubic feet and the 
— space 155 cubic feet, whilst there are 28 square 
so of water surface from which evaporation may 
; r place. The standard grate area is 48 square feet, 
sos ~ the particular boiler tested, the grate measured 
nel ’ square feet. The brick-setting over all is 32 ft. 

gh, and the total weight of the metal parts 42,000 Ib. 





MACHINERY CO., MANSFIELD, OHIO, U.S.A. 


It will be seen that the boiler is of very simple con- 
struction, and should be cheaply built, whilst the figures 
we give on the opposite page show that excellent eco- 
nomical results can be obtained. The particular boiler 
tested differed slightly, but not greatly, in dimensions 
from the figures given above, which refer to a later 
pattern. This Table needs little comment, but we 
may remind our readers that in America a boiler is 
rated at 1 horse-power for every 34.48 lb. of water 
evaporated from and at 212 deg. Fahr. per hour. It 
will be noted that even when worked at powers much 
exceeding its nominal rating a very high evaporative 
efficiency was maintained. 





INDUSTRIAL NOTES. 


Tue eighty-eighth annual report of the Friendly 
Society of Ironfounders states that the year 1897 did 
not realise the expectations of the Council, not because 
of any depression in trade, but by reason of the dis- 
pute in the engineering trades. The general effect of 
that dispute is summarised thus : the year commenced 
with 4 per cent. of unemployed, it ended with 13 per 
cent., due solely to the dispute mentioned. Special 
reference is made to the fact that the lock-out aftected 
a large number of men not in any way concerned with 
the original dispute, and it draws the conclusion that 
a closer federation is required by the unions. But the 
report ignores the fact that a closer union of the men 
will inevitably insure a closer union of employers, a 
fact not to be forgotten by any means. The iron- 
founders, in addition to the extra cost caused by the 
increase of unemployed, contributed 1950/. to the men 
engaged in the dispute. The society progressed in 
pron ae during the year, the increase being 600 
members, while the cash balance only decreased by 
500/. in spite of the fact that the cost of donation 
alone, including the extra pay, was 30,0007. This 
leads the Council to anticipate a flush of prosperity 
during the current year, now that the members are 
in full work again. 

The total income of the union was 62,402/. 18s. 9d., 
an increase of 1317/. 11s. 1d. over that of 1896. Of 
the aggregate, 54,187/. 1s. 5d. represent contributions; 
87ll. 8s. 7d. entrance fees; 729/. 1ls. 5d. bank in- 
terest ; the other items being for reports, cash 
returned, &c. Singularly enough, both the con- 





tributions and entrance fees were less than in 1896. 
The total expenditure was 62,889/. 6s. 6d., which, 
though large, by no means equalled the expenditure 
of 1894, when no extensive dispute existed. As a 
matter of fact, the largeness of the expenditure de- 
pends less upon disputes than upon the state of trade, 
one year of depression costing more usually than a 
great dispute, in so far as the Ironfounders’ Union is 
concerned. 

The cost of donation, that is out-of-work benefit, 
was, in 1897, 30,300/. 13s. 3d., of which 6131/. 9s. was 
extra donation by special vote. In 1896 the total so 
paid was only 10,417/. ; but in 1894 it reached 37,3882. , 
and in 1893 32,480/. The lowest amount so paid 
during the last 10 years was in 1889, when the total 
was only 5311/7. The proportion per member was as 
low as 1?d. in that year, while in 1894 it reached 11}d. 
per member. Superannuation cost 12,341/. 15s. 7d. 
last year; 10 years ago it was only 8028/. 10s. 9d. 
This item is continually increasing, rendering neces- 
sary a special reserve fund to meet emergencies. Sick 
benefit was 8509/. 9s. in 1897; in 1891 the amount 
reached was 9062/. nearly. Funerals cost in 1897 
30067. 9s. 3d., the largest sum in the decade. <Acci- 
dents cost 514/. 12s. 2d. ; in 1888 the total cost was 
only 165/. 1s. 4d. ; but in 1896 it reached 846/. 19s. 5d. 
Benevolent grants in 1897 cost 2355/. 7s., due to the 
lock-out. Dispute pay was only 1819/, 1ls., of which 
444/, lls. was by special vote. All other expenses 
amounted to 4067/. 19s. 3d., inclusive of all salaries, 
delegations, printing, stationary, postages, repairs, 
rent, fuel, gas, &c. ‘The last item given, for manage- 
ment, &c., is lower than in either of the previous six 
years per member of the union. The total cash balance 
in hand at the close of the year was 45,855/. 1s. ld., or 
at the rate of 2/. 14s. 24d. per member. In 1891 the 
balance was 53,022/., and in 1890 it stood at 47,854. 
At the close of 1894 it was as low as 17,676/. Con- 
sidering the disturbed state of the labour market 
during the last six months of 1897, the society has kept 
itself well above water. The fact that the balance 
was only reduced by 500/. in the year shows that the 
general state of trade was good, and that only the 
engineering dispute caused the heavy drain upon its 
funds. The total contributions per member was less 
last year than it was in the three previous years, the 
highest being in 1895, when the average was 5/. 4s. 8d. 
per member per year, that being the highest since 
1869, when it amounted to 5/. 5s. per member for the 
year. 

The general Tables show the income and expendi- 
ture during the last 67 years. The total income for 
that period was 1,771,575/. 6s.; and the aggregate 
expenditure 1,725,720/. 4s. 10d.; the net i at 
date being 45,855/. 1s. ld. The total number of 
members was 16,915; the average for the previous 
years was 8439. Of the total in last year only 38 
were in receipt of travelling relief on the last Saturday 
in December, 1897. During the whole period of 67 
years, the following figures represent the chief groups 
of expenditure, together with cost per member per 
week 
Average per 

Member 


ae 


Nature of Benefits and 
Expenditure. 


£ 
Donation benefit—out of work 898,839 13 94 74 
Sick benefit aes se .. 273,073 3118 2 
Superannuation benefit 193,585 16 84 1 
Funeral benefit... =... .... 83,097 17 i) 0 
Dispute pay, ey Anata 51,737 3 84h Ob 


Accident benefit (disablement) 40,627 10 2 0} 
Benevolent grants _... oa 8,036 6 8 0} 
Working expenses of all kinds 175,298 18 3? 1 

The stated aggregate ... . 1,725,720 410 14 


The foregoing figures show how provident benefits 
altogether exceed the dispute pay in this union. Under 
52,0007. were spent upon dispute in the course of 67 
years. But, of course, some of the expenditure under 
the head of donation would be in the nature of dispute 
pay, if the rules so provide. This, however, is usually 
where grievances arise that do not necessitate a strike, 
but the member or members leave work in defence of 
what they deem their rights under the rules.’ The 
surprising thing in the Table is that superannuation 
has only cost 14d. per member per week during the whole 
of the 67 years, and sick benefit only 24d. per week. 
The most costly of all is the out-of-work provision, 
which cost, on the average, 74d. 





The report of the Associated Ironmoulders for 
March states that the total membership had risen to 
7000, the highest level ever attained by the society. 
Referring to the late dispute in the engineering trades, 
the lesson inculcated is that it is the duty of every 
man working at the trade to join the union, ‘as 
therein lies his prosperity as a man.” More solid 
combination, leading to federation, is urged as the one 
thing now to be done. But strength does not always 
rest with numbers, for prudence and moderation often- 
times effect what numbers alone cannot. The list 
of idle members was reduced within a few days of the 
termination of the lock-out by 378, since which the 
number of members at work has gone on steadily in- 
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creasing. There was also a gain in funds to the ex- 
tent of 294/. 18s. 6d. in the four weeks covered by the 
report. The state of the funds has led the executive 
to suggest that another 8000/. should be invested, 
making up a total of 20,000/., so as to secure the pro- 
vident benefits to members in case of a terrible labour 
conflict like that of the engineers’ recently. Only 479 
members were on idle benefit at the date of the report, 
and these were being reduced almost daily. But 
there were 315 permanently on the funds as super- 
annuated members; these caused the anxiety as regards 
maintenance, and therefore there is need of a strong 
reserve fund to meet the case. The Scottish trades 
are holding a congress at Aberdeen in April for the 
purpose of taking action in respect of the position of 
labour in Scotland, and of obtaining such special legis- 
lation as is needed. In some respects the Scotch 
law is slightly different from the English; it is even 
more so as regards procedure, and the trades have 
been in communication with the Lord Advocate in 
reference thereto. The Scottish trades are also 

utting forward a scheme of federation for Scotland, 
Put whether it will be independent of, or be absorbed 
by, the scheme of the Parliamentary Committee, will 
depend upon the nature of the scheme put forward by 
the latter at the next annual congress. 





The state of the cotton industries in Lancashire is 
still far from prosperous, judging by the returns of un- 
employed. In the Cotton Spinners’ Union the propor- 
tion of unemployed in receipt of out-of-work benefit 
was 4.8 per cent., which, the report says, is higher 
than oll to be the case. The unitéd membership of 
the society is now 16,094, the number of ‘ piecers” 
having largely increased. The increase of this class 
has been 1966 within a year. The total number of 
dispute cases dealt with in the month was 12, the 
requisite assistance being given to those concerned. 
Most of these cases are now dealt with by a joint 
committee of employers and employed, so that strikes 
are prevented where possible. Thirty-seven accident 
cases were reported, two of which, it is feared, will 
necessitate permanent relief to the injured. A Con- 
ference recently took place between sub-committees of 
the Heywood Employers’ Association and of the 
Operatives’ Union with respect to the conditions pre- 
vailing at one of the large mills; the Conference was 
of a friendly character, and led to some general terms 
of agreement. An attempt to formulate a wages list 
and conditions of working under the ‘‘ Brooklands 
agreement,” as regards ‘‘ the roller coverers’ branch,” 
ended in failure, as the employers refuse to recognise 
the ‘‘roller coverers” as members of the Cotton 
Spinners’ Union. But they stated that if the roller 
coverers formed a union of their own, they, the em- 
ployers, would meet them and consider any grievance 
they imagined they were labouring under. The 
finances of the month ended in a cash gain of 
1013/. 11s. 1d., but a large proportion of the gain was 
from investments, the interest on which became due 
and was paid. The amount contributed to the engi- 
neers and allied trades, to other trades, and to the 
Bethesda quarrymen is given as 2058/. 15s., of which 
125/. was granted to the General Labourers’ Union to 
assist the men who were thrown idle by the lock-out 
in the engineering trades in 1897-98. 





Exceptional pressure of work is reported generally 
in the engineering trades throughout Lancashire. 
Machine-tool makers, stationary engine builders, and 
locomotive builders are mostly supplied with orders 
sufficient at least to carry them well into next year. 
In many instances the firms are not in a position to 
entertain any new work at present, when anything in 
the shape of a specified time for delivery is required. 
Other sections are also well provided with work for 
some time forward, the general position being one of 
assured activity during the whole of this year. With 
such pressure of work vhere is no complaint of want of 
employment, except in cases where the long stoppage 
has tended to disorganise the establishments, so that 
all places could not be filled up at once. Instead of 
lack of oy ea the chances are that a lot of 
overtime will have to be worked, and possibly, where 
convenient, double shifts. The men seem rather to 
favour the probability of overtime, so as to regain 
some of the lost wages by the long stoppage. There 
does not appear to be any serious friction in the work- 
shops under the new condi:ions; if any such exists, 
it is not openly apparent. Business moves slowly, 
but surely, in the iron trade, There has been an 
increased weight of buying, and prices have been 
hardening. But hitherto there has been no pressure 
of demand, for users, especially the larger ones, were 
well covered for present requirements at the close of 
the engineering dispute. Deanne are shy of any 
large buying, which would inevitably advance prices. 
Pig iron is in good demand, and full prices are obtain- 
able. In the finished iron trade a good steady busi- 
ness has been, and is being, done, but there has been 
no appreciable advance in prices. The steel trade is 


— active in all branches, the prices tending up- 
Generally the outlook is good in all that 


warus, 





concerns the iron, steel, and metal trades, both as 
regards raw and finished material, and in all branches 
using such metals. There does not appear to be any 
labour dispute of any consequence existing or pend- 
ing. It is a quietude like that after a long and over- 
powering storm, the atmosphere being cleared. 





The reports from the Wolverhampton district are 
not quite so bright as they have been, but probably it 
is only a temporary lull. The majority of the mills 
and forges continue to be fairly well engaged on orders 
booked some time ago, but manufacturers of finished 
iron complain that business generally is unusually 
quiet. This, it appears, is especially the case as re- 
“anton orders coming from abroad, and from shipping 

ouses at home, which during the last few weeks have 
been much below the average at this season of the 
year. What is more remarkable, however, is that 
there hag been a falling off in the home trade, prices 
weakening in consequence. As a set off to the above, 
it is satisfactory to find that advices to hand indicate 
that some well-filled lines may be expected from Aus- 
tralia and South America during the present month 
for the staple products of the district. Quotations for 
pig iron have een slightly affected by the lower prices 
of bars, sheets, and other descriptions of rolled iron, 
but not to any appreciable extent, the whole product 
of the furnaces having been largely contracted for to 
the end of the quarter. Marked bars maintain the 
list price, other qualities have been weaker. All 
branches of engineering and the allied trades continue 
busy, including boilermakers, bridge and girder con- 
structors, tank makers, &c., and also nearly all the 
hardware trades, both light and heavy. There are no 
serious labour troubles either existing or pending in 
the district. 





In the Birmingham district the home demand for 
erude and finished material, iron and steel has been 
fairly maintained, but the export trade has been quiet. 
But it is expected that when the spring trade with 
Northern Europe opens there will be an impetus to 
business. Bar makers are well employed on old con- 
tracts, but the manufacturers complain that new busi- 
ness is not adequate to replace the old orders when 
worked off. The sheet trade is not very prosperous, 
and the commoner qualities of iron have been weaker 
in price. The engineering branches and allied in- 
dustries continue fairly busy, and so also are the hard- 
see trades. Labour questions are quiet in nearly all 
trades. 





As the London County Council elections appear to 
have favoured the Labour Department, or Works De- 
partment of the Council, the London Trades Council 
are putting forward a demand for two labour repre- 
sentatives among the aldermen to be elected. This is 
avery doubtful policy. If outside bodies want direct 
representation, where will it end? If the Master 
Builders’ Association were to put forward a claim for 
special representation, what an outcry there would be! 
Besides, if such a step were taken, the Trades Council 
would have to nominate the two to be chosen ; where, 
then, is the choice of the County Council? The pro- 
posal is at variance with the principle of popular elec- 
tion which the London Trades Council have hitherto 
supported, 





There are complaints in various districts that the 
engineering firms are not taking on all their old hands. 
It is stated that some 25 per cent. are still unem- 
ployed, and some of the men do not hesitate to declare 
that a system of victimising is going on. The form of 
registry is quoted to show that a blow is aimed at 
unionism. Whether there is anything in such allega- 
tions or not, it is, perhaps, too early to know. But 
the mere fact that all the men locked out are not yet 
in work is no evidence that there is intentional vic- 
timising. If there is, the agreement provides for a 
discussion of grievances, and for negotiations to set 
matters right. If the officials of the union have good 
grounds for interfering they will do so quickly enough. 

Messrs. Tangye recently gave 50/. towards the relief 
of the men who are still out. The same firm has now 
given 500/. to help the smaller masters connected with 
the Federation. Messrs. Tangye did not join the 
Federation ; all their men were at work the whole 
time. But doubtless they feel that the battle was for 
freedom in the workshops, and that they will benefit 
to the same extent as other engineering firms by the 
agreement entered into between the employers and 
the engineers. 





The Amalgamated Society of Railway Servants have 
lodged a petition against the private Bill promoted by 
the Great Eastern Railway Company for powers in 
connection with their pension scheme. The object is 
stated to be to obtain safeguards such as were ob- 
tained in connection with the Lancashire and York- 
shire Act, also at the instance of the society. The 
advantage of this mode of attack is that the whole 
question will be threshed out on its merits. Where 
exceptional powers are given, as in a railway Bill, the 


interests of all concerned ought to be properly safe- 
guarded. But it would be disastrous if all such Bills 
were opposed in order to obtain concessions which 
could otherwise be obtained. It is a costly mode of 
warfare for all concerned—lawyers and parliamentary 
agents being those who will chiefly benefit in the 
ordinary way. 

The Great Northern Railway Company have made 
some further concessions to the men, inclusive of an 
eight-hours day to the men employed in the goods 
yards in the Leeds and Batley district. The directors 
of the Midland Railway Company, in reply to the 
criticisms that have appeared in consequence of the 
alleged refusal to entertain the demands put forward 
by the men, state that the refusal was accompanied 
by the promise to consider special cases; that the 
grounds of refusal were that concessions have been 
made so as to remove just cause for complaint; that 
the concessions involve a net cost of 280,000/. annually; 
and that the further concessions demanded would 
wipe out the dividend on the deferred ordinary stock. 





The Boot and Shoe Operatives’ Union have felt 
bound to make a special levy of 1s. per male member 
and 6d. per female member for the sick fund, which 
has been drawn upon heavily of late. The object is 
to insure that there shall be ample resources to meet 
any emergency in this respect. It is, indeed, essential 
that provident benefits, when they form part of trade 
union systems, shall be met, or the whole fabric would 
tumble down. The only satisfactory way in which 
this can be done is to have a strong reserve fund. 





A crisis seems at hand in connection with the coal 
trade in South Wales and Monmouthshire. The Coal- 
owners’ Association have given notice to all the 
persons employed at the Associated Collieries to ter- 
minate all the contracts at the end of March. The 
date coincides with the expiration of the notices for 
the termination of the sliding scale arrangement, 
which ends with this month. What the precise 
meaning of it all is one cannot say at present, but 
doubtless there will be some new arrangement before 
the time expires. The sliding scale has been in opera- 
tion for a long time, but it is denounced by the 
Miners’ Federation. 





The lightermen’s strike at Rotterdam is causing a 
good deal of inconvenience to the shipping trade. 
Many ships were waiting to be discharged when the 
men came out on strike, and the non-unionists dared 
not remain at work for fear of the consequences. The 
shipping trade was paralysed, and there was quite a 
panic in the place. 





A Bill to abolish the defence of common employment 
in cases of injury while at work has been introduced 
by Sir Arthur Forwood, and is backed by Mr. Burt, 
Sir Albert Rollit, and others. It is not intended to 
apply to cases under the Compensation Act of 1897, 
but otherwise to all cases of injury. Unless the Act 
is well safeguarded it will lead to a good deal of litiga- 
tion, which the Act of 1880 avoided. But this matter 
will doubtless be attended to. 





Nothing has really been done with respect to the 
men dismissed at the Portsmouth Dockyard. The 
Admiralty stands firm, and in his replies, the First 
Lord defends the action taken. The London Trades 
Council think that a great demonstration will be of 
use, and a motion to that effect is to be submitted. 
The men are well supported in their action, but it 1s 
doubtful whether the reinstatement of the men would 
be of value, for they would always be regarded with 
aversion by the official staff. 








AMERICAN Patents.—The total number of apie 
for patents filed in the United States Patent Office last 
year was something over 46,000. The whole number of 
patents granted, exclusive of designs, was 22,098, or some- 
what less than 50 per cent. of the applications filed. 
Estimates based on the applications filed and patents 
granted for a period of several years show that about 50 
per cent. of all applications finally become patents. he 
proportion of patents to applications made for improve- 
ments in cycles is much less than this. An estimate from 
the records of the past few years shows that, only about 
35 per cent. of the cycle applications resulted in patents. 





Cape Town.—A local official report with reference to 
the health of Cape Town for the months of October, 
November, and December, 1897, shows that both oo 
European and coloured death-rates presented substantial 
reductions upon the rates for the corresponding period b 
1896, the figures being 18.5 per 1000 and 38.2 per 1 
respectively, as compared with 21.5 per 1000 and 44.2 per 
1000. Fewer cases of typhoid fever have occurred during 
the period covered by the recent report than during a 
three months ending December 31, 1896; and —* 
local medical officer thinks, may not unreasonably — rs) 
attributed to the more satisfactory general sanitary con: 





dition of the city, 
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| cars they carry on electric tramways in England and Ire- 


MECHANICAL FEATURES OF ELECTRIC land. By these trucks cars of as great a length as 27 ft. 


TRACTION.* | over all are carried on a wheel-base as short as 54 ft., 
Dawson, Lond | with no longitudinal oscillation of any kind when run- 
ae ee |ning. For ordinary local tramways, cars of the sizes and 


h Trucks.—The accompanying Table XV. gives | capacities here given are found to be well adapted for the 
Prjeovons dimensions, &c., of these trucks and of the | purposes they serve. With the demand for inter-urban 





Fig.29. 
















































































TABLE XV.—EXAMpPLeEs OF PECKHAM TRUCKS IN ENGLAND AND IRELAND. 
Weight of car body with roof seats, 2 tons. 


























‘i ‘ Bristol | = ve | 
Where running .. ..| Bristol. Eatee- ‘southern Choutart. | Leeds. wei Dover. Cork. Coventry. 
j az ye | | Pi 
ft. in. | f in. | f& in. | ft. in. | fh im. | ft. in. | ft in| ft in. | fe im. fh in. 
Length of wheel base lub. 8 | ose @ | 6 0 6 0 6 0 5.6 | 8 6 |. 6° O [5676 &5. 6 
» Spring base i ie Cer ase a ae 1228 | 18 8 18 |/n 8| 13 9/4 Oe&ll 8 
»  topframe.. ..| 13 2 | 14 OF] 14 0 140 | 15 3 | 18 2 13 2 | 15 34/16 0 &13 8 
Gauge ofrails.. .. ..| @ 8b] 4 at | 5 | 5 We) 4 8h 3 6 o*6 8 0) 8 6 B26 
ngth of car body over . | | | 
dos. .. .. .| 1 2] 16 8 | 68 | 6 8 16 0 14 0 5 0| 4 8 |19 2&14 
Length of car body over | 
dashboards .. = 5. = .,| 94 «0g '| 97 | 9 2 | 2 2 | 66 | % 6 | 2% 0 | % 2 | 27 she 22 7 
Capacity of car, number of | | | 
Bee ee ce le aes te abe ee 53 50 4. 66d] 4 | 44 54 & 40 
Weight of truck .. Ib} 4690 | 4448 | 4658 | 4522 4690 4690 | 4690 4450 | 5112 & 4782 
eight of motor car, running | | | 
empty. ..  .. tons) 2 eo) es ioe}! 8} Gites 9& 8 
Diameter of axles 1. in, as He | 3} 33 33 33 COSY 83 CS 8} s3& 88 
Weight ofeach axle -. Ib} 140 | 140 | 159 159 140 20 | «#120 | 100 10 & 110 
W eight of each wheel, 30 in. 
indiameter.. .. Ib] 330 | 330 | 380 208 g22 | 330 | 880 | 330 330 & 330 
| ! | | | 





P Class of Truck.—Bristol, Dublin Southern, Dublin Clontarf: standard cantilever extension 6C. Bristol Extension: extra long 
Leeds : Cork : improved extra long 8C. Coventry : extra long 6E, and standard 6C. Dover: standard cantilever extension. 
8: extra strong No. 9. Plymouth : standard cantilever extension. 





* 

En Paper read before the Institution of Mechanical | become necessary ; and practice has shown that the best 
> ena Mr. Dawson’s paper, to which this is sup- way to carry a long car is on two trucks, each having a 
91a og ary, was published in extenso on pages 31 and short wheel-base. As a consequence, it is also required 
i | that the car body should be mounted on some swivelling 


jand railway service, however, still longer cars have 





arrangement, otherwise, owing to its length, it would 
be severely racked in going round curves. On any 
particular route the sharpest curve is naturally a 
primary factor in determining the greatest length of 
wheel-base. The following are the maximum lengths 
of wheel-base advisable for curves of the mean radii 
given: 
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It is possible to use a wheel-base of 64 ft. on a curve 
of 25 ft. mean radius, or a wheel-base of 7 ft. on a curve 
of 30 ft. mean radius, without danger of running off the 
rails, provided the latter are laid exactly to gauge and are 
protected with guide rails. The swivelling or bogie 
trucks are found to require more current in proportion to 
the total weight carried than the ordinary single trucks, 
owing to their having eight wheels instead of oa. with 
consequent greater wheel friction in addition to the fric- 
tion of the two sets of a 

With the double truck and ie equipment the next 

uestion that comes up is the number and distribution of 
the motors. If the weight of the car is equally distri- 
buted on the four axles, and there is a motor on each axle, 
that is to say, four motors in all, then the starting torque 
which can be exerted before skidding takes place is equal 
to the total adhesion of the truck. But if, on account of 
the total power required or for other reasons, only two 
motors are employed, then the relative distribution of the 
weight becomes of the highest importance; because, if 
the weight is equally distributed on all the four axles, 
only half the total adhesion of the truck is available for 
starting. The distribution must therefore be such that 
the greater part of the weight is carried by the axle to 
which the motor gears. Trucks of this kind, which are 
called maximum-traction trucks, have now been in use for 
some time in Guernsey, and are shortly to be running at 
Middlesbrough. Of the models exhibited, one represents 
a four-wheel single truck, of which one half is of the extra 
long kind and the other half is of the standard length ; 
and the other model a one of a pair of double 
bogie trucks with equal traction for each axle. In the 
diagrams, Figs. 29 to 31, is shown one of a pair of maxi- 
mum-traction trucks, on which the car body is supported 
nearer to the driving wheels than to the smaller wheels. 
By this arrangement it is possible for as much as 80 per 
cent. of the weight to be thrown upon the driving axles. 

In all bogie trucks, whether of maximum or of equal 
traction, the car body must be free to swivel round its 
point of support with minimum friction. With this view 
the motion of rubbing surfaces relatively to each other 
must be as small as possible, and all dirt must be excluded 
from them. These objects are realised by means of 
swivelling plates, of which the recessed plate is carried 
on the top of a bolster, and is situated midway between 
the two sides of the car sill ; so that the relative motion of 
the two plates is small and the leverage of the friction is 
reduced to a minimum, because the diameter of the swivel- 
ling plates is only 6 in. This plan is obviously much 
superior to any side rollers, with which not only is the 
relative motion much increased but also the moving sur- 


faces are oupeaet to dirt. ; bd 

As it is likely that these bogie trucks will in the near 
future be required for much higher speeds, they are most 
carefully cushioned, and every precaution is taken to make 
them run easily round curves. In the model here shown, 
it will be seen that the car is carried on a swing bolster, 
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to which the recessed swivel plate is bolted ; the bolster 
is supported from what is called a spring plank by three 
springs, two spiral springs at sidher side and a half 
elliptic spring in the middle; while the plank itself is 
hung by links from a pin, which in its turn is supported 
by a cushion pocket. Thus the bolster is thrice saiiated. 
namely, by the springs on the axle-boxes, by the cushion 
pocket, and by the three springs under the bolster. 

In the material used and in their general construction 
all these trucks are the same, Figs. 29 to 34. The side 
frames are composed of soft steel bars, secured to malleable 
iron pedestals by hot rivets driven in by a pneumatic 
riveter at 30 tons pressure. The end portions are sup- 
ported from underneath by trusses attached to the extreme 
end portions of the side frames and to the base of the 
aor ene and are so secured in pockets that the rivets 
iolding them in place are not subjected to shearing strains. 
The main side bars are also secured in accurately-fitted 
grooves in the sides of the pedestal arms, so that the 
downward strain comes Pee the pedestals and not 
upon the rivets. The upper cross-section of the pedestals 
is cylindrica] in shape and hollow, Fig. 26; and the 
pedestals are fitted with double-coil springs, resting upon 
the journal boxes and sustaining the entire weight of the 
truck frames, so as to relieve from all shocks both the 
truck frames and also the motors suspended therefrom. 
The openings at the bottom of the pedestals, for removing 
the journal boxes, are provided with, removable keeps or 
braces, accurately machined to fit into the openings in 
the pedestals, and secured in place by removable bolts 
provided with split pins. When in place, these keeps 
make the cantilever truss continuous from end to end. 
The side frames are provided at top with a continuous 
bar, in which are recesses for receiving the spring bolts, 
“ that these can be removed without jacking up the car 
ody. 

The springs for supporting the car body upon the truck 
consist of both elliptic and coil springs, Fig. 32, so com- 
bined and graduated that the weight of the car comes 
first upon the elliptic springs, and as the load increases 
the coil springs are brought into play. With this arrange- 
ment of springs the car rides easily, whether lightly or 
heavily loaded, and the springs themselves are not over- 
loaded. 

The brake blocks are provided with removable repair 
pieces or liners, for taking up lost motion as they become 
worn, thus preventing noise. They are also furnished 
with positive pull-back coil springs for releasing the brake 
shoes from the wheels. The brake shoes are furnished 
with the Christy head, Fig. 32, and are so constructed as 
to be interchangeable and easily removable without 
loosening the bolts. 

Each truck is fitted at its outer end with an adjustable 
life and wheel guard, which can be adjusted easily to an 
desired height from the road. All trucks are fitted with 
best chilled iron wheels, of which the flanges are shaped 
to suit the rails they will have to run on. 


Traian NaAvication.—The accounts of the Italian 
General Navigation Company for 1896-7 have just been 
presented to the proprietors. The revenue of the year is 
returned at 1,583,604/., while the working expenses of the 
12 months amounted to 1,475,952/. The dividend for the 
year has been fixed at 18s. per share. 





BELGIAN Biast-FurnAces.—The number of furnaces in 
blast in Belgium at the commencement of February was 
31, while 14 furnaces were inactive at the same date. 
The total of 31, representing the number of furnaces in 
blast at the commencement of February, was made up as 
follows : Charleroi district, 13 ; Liége district, 12 ; Luxem- 
bourg, 6; total, 31. The production of pig in Belgium 
in January was 78,670 tons, as compared with 90,200 
tons in January, 1897. 


—_—_— 


Society or EnGingERS.—At a meeting of the Society 
of Engineers, held at the Royal United eowias Institu- 
tion, Whitehall, on Monday evening, March 7, Mr. 
W. Worby Beaumont, president, in the chair, a paper 
was read by Mr. William Fox, M. Inst. C.E., entitled 
‘*Reservoir Embankments; with Suggestions for Avoiding 
and Remedying Failures.” The wakes first made some 
general remarks on the subject, and then described some 
instances where difficulties had arisen, and the means 
adopted to overcome them. He then described the depth 
and form of the foundations for the puddle trench, show- 
ing how springs might be dealt with by means of vertical 
nee He referred to the width of the trench when to 
e refilled with concrete or puddle, and gave the propor- 
tions in both lime and cement concrete. The author then 
gave his experience with reference to the material used 
and mode of construction of the embankment, particulars 
of the width of the puddle wall, the distribution of 
material on each side and width of the top, the desira- 
bility of the construction of stone or burned ballast toes 
under certain conditions, the mode of working the clay 
and of forming the layers of the embankment, and the 
»rotection of the inner slope from the wash of the waves. 
7 connection with the Den of Orgil Reservoir, the author 
described the way in which a leak through the concrete 
was traced and repaired. The Dowdeswall Reservoir 
Embankment, which was made to a great extent of clay, 
was provided with burned ballast toes to within 20 ft. of 
top bank level, which had the desired effect of preventing 
any slipping. The Monkswood Reservoir was also made 
of very treacherous material, and to prevent slippin 

rubble stone toes were adopted. This had the duteod 
effect to a certain extent, but it was found necessary to 
use more rubble stone than originally intended, and to 
flatten the outside slope. These precautions were taken 
immediately signs of a slip became visible, and success- 


fully prevented any further movement. 
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GODDIN’S POSITIVE GRIP LOCK-NUT. | 

Tue lock-nut furnishes a perennial source of employ- | 
ment to the inventor. Some dozens of such nuts must | 
have been illustrated in these columns, and once we 
reprinted a paper, read before a scientific society, in | 
which the author described many others. Neverthe- | 
less, the old-fashioned double lock-nut, and the split | 
pin have held their own until quite recently as being, | 
on the whole, the cheapest and most practical appli- | 







slightly extended by the act of screwing on to 
the bolts. 

According to a second plan an ordinary nut, but 
of increased depth, is first made, and then an internal 
groove is cut in it by a tool which is automatic jn 
action (Figs. 5and 6). It will be seen from the illus. 
tration that the nut is held in a chuck, and the tool 
fixed on a rest, upon which it has a circular motion, 
enabling it to cut a deep narrow groove. So much of 
the metal is removed, that the remainder can be 
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ances of the kind, although both of them are far from 
perfec. Now, however, we are able to lay before our 
readers a self-locking nut, the invention of Mr. EK. A. 
Goddin, of 8, St. George’s-avenue, Aldermanbury, 
London, which is in every way superior to the double 
lock-nut, and very little more costly. Its first and chief 
advantage is that it consists of only one piece; there is 
nothing that can be lost or forgotten, and the act of 
screwing it into place also locks it. Except that it 
screws on hard, and cannot be run home without a 
spanner, there is very little to show that it is not an 
ordinary nut. 

The Goddin lock-nut may be briefly described as the 
double lock-nut made in one piece. There is the deep 
nut to do the work, and the thin nut to effect the 
locking; but there is this difference that the thin nut is 
placed outside, whereas everyone knows that with the 
double lock-nut the thin nut ought to be next the work, 
where it acts as a distance-piece. The thick and the 
thin portions of the Goddin nut are connected by an 
elastic belt, which, when on the bolt, is always in 
tension, pulling each part of the nut firmly against 
the sides of the thread, and causing so much friction 
that vibration does not give the nut any opportunity to 
slack back. The thick part of the nut is held against 
the underpart of the thread, so that it can do its work 
perfectly while the thin part presses against the upper 
part, and is concerned solely with the locking ; it 
takes no part in carrying the load. In the manufac- 
ture the two parts are tapped together, and then the 
whole nut is slightly compressed endwise, bringing the 
two parts nearer together by (say) the ,4; in. The 
two screw threads thus become slightly out of pitch, 
and before they can be screwed on to one bolt the 
two portions of the nut must be drawn slightly 
further apart, setting up a tensile stress in the inter- 
mediate portion. 

The annexed illustrations show the form of the nut, 
and also two methods of its manufacture. One method 
is to turn a long sleeve on one end of the nut, and then 
to squeeze this down to form a circular corrugation 
(Figs. 1 to 4). This is effected by placing the blank 
between the parts of a divided mandril, which are 
then brought together with the result that the walls 
of the neck are first slightly thickened, and then 
forced outwardly, so as to produce an annular corru- 
gation. The blank may also be produced by forcing 





a taper mandril having a conoidal point, through a 
hot unpunched blank of suitable section, sheared from 
the bar. This blank is held in a die having a hole at 
the bottom of the same diameter as that of the hollow 
neck, so that the metal may be forced into the desired 
form without shearing it. The nut is tapped, after 
being corrugated, and finally a second squeeze puts 
a slight permanent set on to the corrugation. 
Fig. 2 shows the nut alone, and Fig. 1 shows it 





readily compressed the required amount to give the 
necessary displacement of the two screw threads. It 
appears to us that this nut fulfils very completely the 
conditions required in a lock-nut, and that it is well 
worth a trial in cases where a slightly increased cost 
can be borne. 








AUSTRALASIAN CoaL.—The production of coal in the 
Australasian colonies has materially increased during the 
last 15 years. In the seven years ending with 1896, inclu- 
sive, the output of coal in New South Wales was as fol- 
lows: 1890, 3,060,876 tons ; 1891, 4,037,929 tons ; 1892, 
3,780,968 tons ; 1893, 3,278,328 tons ; 1894, 3,672,076 tons; 
1895, 3,738,589 tons ; and 1896, 3,909,517 tons. In 1899, 
the output did not exceed 2,878,863 tons. The outputin 
Victoria in the seven years ending with 1896, inclusive, 
was: 1890, 14,601 tons ; 1891, 22,834 tons; 1892, 23,363 
tons ; 1893, 91,726 tons ; 1894, 171,660 tons ; 1895, 194,226 
tons ; and 1896, 226,562 tons. In 1885, the output was 
only 800 tons. Tasmania produced coal as follows during 
each of the seven years until 1896, inclusive: 1890, 
53,812 tons; 1891, 45,524 tons; 1892, 35,669 tons ; 1893, 
34,042 tons; 1894, 30,922 tons; 1895, 33,349 tons; and 
1896, 43,549 tons. In 1885 Tasmanian coal was only raised 
to the extent of 6654 tons. The production of New Zea- 
land coal during the seven years ending with 1896, inclu- 
sive, was: 1890, 637,397 tons; 1891, 668,794 tons ; 1892, 
673,315 tons ; 1893, 691,548 tons ; 1894, 719,546 tons ; 1895 
726,654 tons; and 1896, 792,851 tons. In 1885 New 
Zealand coal was raised to the extent of 511,063 tons. 
Queensland produced coal as follows during each of = 
seven years ending with 1896, inclusive: 1890, —" 
tons; 1891, 271,603 tons; 1892, 265,086 tons; 18! " 
264,403 tons; 1894, 270,705 tons ; 1895, 323,068 tons ; an 
1896, 371,390 tons. In 1885 the output of the Queens: 
land coal was 209,698 tons. Comparing the output of 
1896 with that of 1885 we arrive accordingly at an in- 
creased extraction of 1,736,791 tons. The value of the 
coal raised in New South Wales in 1896 was_1,125,281/. 
as compared with 1,095,327/. in 1895, 1,155,57 3/. in 1 “ 
1,171,722. in 1893, 1,462,388. in 1892, 1,742,796. in 1801, 
1,279, 0892. in 1890, and 1,340,213/. in 1885. The value 0 
the coal raised in 1896 in Victoria was 113,012/., as oy 
pared with 118,400/. in 1895, 94,9997. in 1894, 49, 167 er) 
1893, 20,0442. in 1892, 19,7312. in 1891, 13,8990. in 1890, an 
9002. in 1885. The value of the coal raised in eee 
1896 was 17,354/., as compared with 14,029/, in ae 
13,1842. in 1894, 14,3547. in 1893, 18,022. in 1892, — F 
in 1891, 24,2157. in 1890, and 4500/. in 1885. The va lue : 
the coal raised in New Zealand in 1896 was ge : 
compared with 403, 6762. in 1895, 395, 7097. in 1894, 38° 7 mn 
in 1893, 377,427. in 1892, 379,738. in 1891, 350,8! sod 
1890, and 260,000/. in 1885. The value of the coal Fy: ee 
in Queensland last year was 154,457/., as compare 1393 
132,5300. in 1895, 114,593. in 1894, 125,340/. in Doss 
123,3082. in 1892, 128,198/. in 1891, 157,071/. in 1890, ~ 
87,228. in 1885. It will be seen that the aggregate T 4 
of the coal raised in Australasia in 1896 was ge tn 
2, 823, 638/., as compared with 1,692,841/., in 1885, show! 8 
an advance of 1,130,797/. 
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COLONIAL RAILWAYS. 


Tuk fact is, perhaps, not generally appreciated that 
the extent of railway in operation in 15 of the principal 
British colonies and dependencies is considerably in 
excess of the railway mileage in the United Kingdom. 
In 1886 there were 14,341 miles of railway in operation 
in British India ; in 1896 the total had grown to 20,114 
miles. The length of line at work in Ceylon in 1886 
was 181 miles ; and in 1896, 297 miles. Mauritius had 
97 miles of line in operation in 1886, while 105 miles of 
line were at work in 1898, New South Wales had 1934 
miles of line working in 1886 ; in 1896, the total had ex- 
panded to 2615 miles. 'Tasmania had 303 miles of com- 
yleted line in 1886, and, in 1896, 475 miles. New Zea- 
land had 1810 miles of completed line in 1886, and, in 
1896, 2185 miles. The Queensland network advanced 
from 1555 miles in 1886 to 2490 miles in 1896. Natal 
increased its completed network in 1896 to 407 miles, 
as compared with 127 miles in 1886. The Cape 
Colony had brought 1776 miles of line into operation in 
1886; in 1896 the total had advanced to 2807 miles. 
Canada had 10,697 miles of line in operation in 1886 ; 
in 1896 the Canadian network had expanded to 
16,270 miles. Newfoundland had 90 miles of line 
at work in 1886, and 566 miles in operation in 1896. 
Jamaica had 64 miles of line at work in 1886 and 185 miles 
in 1896. Barbadoes had 24 miles of line in operation in 
each year. Trinidad had 54 miles of line in operation 
in 1886 and 57 miles in 1896. Malta remained sta- 
tionary in the matter of railway construction — 
the 10 years under review, the length of completec 
line being 8 miles in each year. The same may be 
said of British Guiana, which reported 21 miles of 
completed line in each year. Upon the whole, how- 
ever, it will be seen that the railway at work of the 
15 colonies and dependencies expanded from 33,074 
miles in 1886 to 49,613 miles in 1896. 

The revenue collected upon the railways of British 
India in 1886 was 18,702,986/.; in 1896 the correspond- 
ing total was 25,207,000/. The revenue collected upon 
the railways of Ceylon in 1886 was 268,787/.; in 
1896 the receipts had grown to 677,783/. The revenue 
collected upon the railways of Mauritius in 1886 was 
149,808/.; in 1896 the total had advanced to 178,340/. 
New South Wales lines earned 2,160,070/. in 1886, 
and 2,820,417/. in 1896, notwithstanding that the 
colony passed during the ten years through a period 
of great depression. The railways of Victoria earned 
2,329,126/. in 1886; in 1896 the total stood at 
2,401,392/.; the stagnation observable in the railway 
revenue of the colony was due to long-prevailing de- 
pression in colonial trade and industry. In 1886 the 
railway revenue of South Australia was 555,589/.; in 
1896 the total had grown to 1,036,490/. These 
totals, it should be observed, did not include 
the earnings of a few lines in the northern 
territory of the colony. The railway revenue of 
Western Australia in 1886 was 36,652/. ; in 1896 the 
corresponding total had grown to 529,616/. The rail- 
ways of Tasmania earned in 1886 131,935/. ; in 1896 
the corresponding total was 175,526/. New Zealand 
railway revenue stood in 1886 at 998,768/. ; in 1896 it 
had grown to 1,398,788/. The railway revenue of 
Queensland in 1886 was 640,845/.; in 1896 it was 
1,093,558/. The Natal railways earned 148,999/. in 
1886 and 1,136,214/. in 1896. The railway revenue 
collected in the Cape Colony in 1886 was 1,048,686/. ; 
and in 1896, 4,078,561/. Canadian railway revenue 
was returned in 1886 at 6,677,876. ; and in 1896 at 
10,109,114. The Jamaica railways earned 34,772/. in 
1886 and 96,9247. in 1896. The revenue collected 
upon the Barbadoes railways in 1886 was 5972/. ; 
and in 1896, 71312. The Trinidad lines acquired 
49,6537. in 1896; and 67,766/. in 1896, The re- 
venue collected upon the lines of British Guiana 
in 1886 was 38,349/. ; and in 1896, 36,713/. The re- 
venue collected upon the eight miles of railway in 
Malta in 1896 was 7020/.; no return is available for 
1886, but the collection was probably of about the 
same character. No return is also available as to the 
revenue collected upon the Newfoundland lines, but it 
aa eee of no great importance. Excluding the 
Newfound and lines, it would appear that 32,984 miles 
of colonial railway acquired 33,986,893/. in 1886 ; and 
49,047 miles 58,059,353/. in 1896. 

he working expenses of the lines under notice were 

as follow at each of the two periods under review: 
aie, 1886, 8,967,920/. ; 1896, 12,111,0002. Ceylon, 
oo 144,806/. ; 1896, 297,3197. Mauritius, 1886, 
te SOE, 1896, 120,565/. New South Wales, 1886, 
vem: ; 1896, 1,551,8882. Victoria, 1886, 
359 ~ at . 1896, 1,546,475/. South Australia, 1886, 
95 540’. ; 1896, 616,650/. Western Australia, 1886, 
1908, 125 1896, 263,705. Tasmania, 1886, 114,818/. ; 
349 Ys 129,714. New Zealand, 1886, 699,072/.; 1896, 
Nain (ucensland, 1886, 476,966/. ; 1896, 669,696. 
atal, 1886, 139,7032. ; 1896, 421,990/. Cape of Good 
oe 646,715; 1896, 1,921,809. Canada, 1886, 
eg 1896, 7,008,5317. Jamaica, 1886, 27,904/. ; 
Trin! sid igo Barbadoes, 1886, 9037/. ; 1896, 12,0517. 

inidad, 1886, 35,584/. ; 1896, 40,958/. Malta, 1886 

estimated), 47827.; 1896 (actual), 4782/. British 


Juiana, 1886, 21,4437. ; 1896, 23,1897. Newfoundland 
is again excluded from the comparison. Subject to 
this, the aggregate working expenses were 19,421, 106/. 
in 1886, and 27,647,037/. in 1896. The net profit 
realised was accordingly 14,565,787/. in 1886, and 
23,412,3167. in 1896. hese figures will probably 
excite astonishment, but it must be remembered 
that British India is included in the comparison, 
and that great dependency possesses not only a 
teeming population, but also an ancient civilisa- 
tion. The returns are also helped up very materi- 
ally by the great development of oat and wealth 
in British South Africa, in consequence of the mining 
of gold and diamonds, and the steady progress of 
Canada. 








COMPARATIVE FUSIBILITY OF FOUNDRY 
METALS.* 
By Tuos. D. West. 
(Concluded from page 288.) 


Shrinkage and Contraction and Specific Gravity of Cust 
Tron.—Usually, if a mould is poured short where the 
weight of metal has been figured, the first thought-is that 
some mistake has been made in figuring the cubic con- 
tents or volume of the mould or ladle, and after all figures 
are checked over again, and due straining and extra 
metal allowed for, and are still found correct, the ques- 
tion where the iron went is farther than ever from solu- 
tion. Such a state of affairs is often met, and frequently 
causes heavy losses. For some time back the writer has 
felt that specific gravity and shrinkage of molten metal 
often have something to do with the question, ‘‘ Where 
did that iron go to?” The writer’s experiments in test- 
ing the comparative fusibility of metals in handling dif- 
ferent grades at the same time have led him to the belief 
that there occurs a shrinkage of molten metal under cer- 
tain conditions that we have not heretofore known or re- 
cognised. Realising the advisability of measuring in 
some way this shrinkage, research was made without suc- 
cess to find if any methods existed whereby the specific 
gravity of molten metal could be obtained, so as to make 
a comparison with the same when the metal had solidi- 
fied. The writer then devised the following original 
method, which cannot be called a specific gravity test, 
but more a measure for volume. 

At M, Fig. 5, is seen an iron pattern from which sand 
or chill moulds may be made. t A, Fig. 4, is an iron 
box 3 in. square by 11 in. long, in which the pattern has 
been moulded to make a dry sand mould. This mould, 
as shown, is filled with hot molten metal. The cut shows 
a moulder in the act of pouring the contents of the mould 
into a chill or all-iron mould. This is split in halves, as 














Fig, 4. 


will be noticed, and a ring clamp, as at B, is used to hold 


it firmly together, F being a bottom block for the chill] grad 


proper to rest on, and D a funnel cap placed loosely on 
the top of a chill to insure the stream of metal being 
guided directly into the chill mould without any bein 
spilled. Before pouring these moulds, they are tes 

to learn if their cubic contents for holding metal are 
exactly alike, by means of filling one with fine hour-glass 
sand and then pouring the same into the other. This is 
done only as a precaution to make sure noextra thickness 
of blacking or distortion of the dry sand mould had 
occurred in any manner while making it. There are 
three of these dry sand moulds made for each cast or test 








of any one grade of metal, two being called portable and 
one stationary. The plan of using these moulds is as 
follows: A portable mould is secured in the ladle shank 
and the cupola tapped to fill it direct, and it is then 
quickly poured into the chill mould as above described 
and seen in Fig. 4. This done, the first sand mould is re- 
moved from its ladle shank, and another set in to replace 
it. This, in turn, is again filled with metal, and instead 
of pouring this into a chill, it is poured into tha sand 
stationary mould, after which it is then removed and 
placed with its mate. We now have two moulds, one a 
chill and the other a sand mould, that will have a sunken 
— at the neck K, Fig. 5. To learn the amount of 
shrinkage that has taken place, the shrunken spaces at 
the necks of the chills and the dry sand mould are 
now filled with molten metal and then taken from the 
moulds cold, and separated from the main castings, views 
of which pieces are seen at E and H, Fig. 5. The straight 
portion or H is that created by the shrinkage, which takes 

lace as the metal is being poured before the mould is 
filled; and the portion at E, which is irregular in outline, 
is that created by the shrinkage of the molten metal in 
cooling to a solid after the moulds have been poured or 





Fig. 5. 


filled. A little study of the sections K and H will show 
that their total weight (by fine apothecary scales), minus 
any thin wafer sheets of iron that might be found sticking 
to the walls of the dry sand mould that had not run out 
as metal to test the shrinkage, would be the shrinkage of 
that iron under the conditions in which it had n 
poured. Table VIII. gives the shrinkage of a number of 
metals which the writer run specially to test the subject 
of shrinkage and contraction, and which were mostl 
distinct heats from those shown in Tables III. and Vv 
making, all told, 24 heats described in this paper. 

By referring to the following Table, it will be seen we 
have in castings measuring about 2} in. in diameter by 
7 in. long (the actual form and size being seen at M, 
Fig. 5), weighing nearly 8 lb., a shrinkage in the chilled 
iron of about 6 oz., and in the grey about 2 oz. This 
means a — of about 44 lb. per 100 for the all- 
chilled iron or rolls, Fig. 2, and nearly 2 Ib. per 100 for 
the grey iron or rolls, Fig. 1. In larger figures, for a 
20-ton casting, the Table would imply a shrinkage of 
about 1800 lb. for chilled iron, were it possible for all of 
its body to be as thoroughly chilled as are the rolls seen 
in Fig. 2, and 800 Ib. for the grey iron if the total body 
of the casting does not get up in graphite any higher than 
the rolls hold it, as seen in Fig. 1. 

TaBLe VIII.—Shrinkage and Contraction of Grey and 
Chilled Irons. 


























Heat Nos. 29. | 30. | 31. 32. 33. | 34. 
15 per ’ 
Character of | Ferro- | F peg Bes- Cent. Char- | Char- 
Metal Tested. | Silicon. I Ty | Semer steel with ae — 
ron. | iron. Grey Iron,| ron. ron. 
Silicon ..| 12.25 | 1.75 | 1.72 1.61 75 | .20 
Sulphur oe] Gal 04 054 -055 03 | .035 
Shrinkage of}\| 30z.| 20z. | 20z. 2 02. \ 6 {| @oz. 
chilled iron | f 240 gr. 240 gr. |1f0gr. 290gr. | f 0%) | 980 gr. 
Shrinkage of| ) 802. 4 | loz | loz) f| loz. | 2oz. 
grey iron |f° | 210 gr. |140gr f ** 1] 460 gr. | 120 gr. 
Contrac tion|.270 in. | .262in |.27lin, .322in. | .446 in. .460 in. 
of chilled iron | } 
Contraction) .24 ,, |.206 ,, |.211 ,,' .227 ,, |.220,, |.285 ,, 
of grey iron 


It is to be remembered that the tests of iron shown in 
Table VIII. do not include an iron as soft as is meonenaey 
for stove-plate or very light castings, and because such 
es of iron are softer than any shown in Table VIII., 
it is to be said that such softer grades would not have 
the shrinkage that is shown above. Because we gene- 
rally run this iron into very thin castings, we have 
reason to expect that the shrinkage of the molten 
metal during the action of pouring stove plate, &c., will 
be for such work greater in ratio than the irons noted in 
Table VIII., when poured into heavy castings. The part 
at H, on the left of Fig. 5, exhibits the shrinkage that 
takes place as the mould is — up, while E, on the 
right, is the shrinkage that takes place after the mould is 
filled and the iron solidified. The latter is also shown by 
the shrinkage hole at the right of Fig. 3, which is chilled 
iron made from the same ladle that the roll on the left of 








* Paper read at the Cincinnati meeting of the Western 
Foundrymen’s Associaticn. 


Fig. 3 was poured from, and which does not exhibit the 
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internal shrinkage shown in the chilled roll, because of 
being allowed a longer time to cool, being cast in a green 
sand mould. The shrinkage exhibited by the irregular 
outlined body at E, right of Fig. 5, which leaves shrink 
holes in castings similar to that shown in the chilled roll 
in Fig. 3, is always to be found in that part last to solidify, 
as the part first to solidify draws from it metal to supply 
its shrinkage. If this is kept in mind, it will assist the 
founder to obtain solid castings and overcome many diffi- 
culties and losses often incurred by the shrinkage of iron. 
As an example, the writer would cite a case of the casting 
of a locomotive pump weighing about 200 lb. that nearly 
went the rounds of all the founders in a large city some 
years back, all trying their hands at getting asolid casting. 
The trouble lay in that there was one part of the casting 
which had a valve seat bearing in it much heavier than 
other parts of the casting, which, if not found solid, con- 
demned the casting. It is safe tosay that half a hundred 
of these castings went to the scrap pile before a good one 
was obtained. As the different shops tried them they 
would be made in dry sand, skim-gated, cast on end and 
made in almost every conceivable form known to found- 
ing until finally the writer was asked to try his hand at it. 
After studying the design of the pump, the writer soon 
saw that making it in a sand or anything else com- 
bined with casting on end and skim-gating it to death 
would not help matters. If it had been simply moulded 
in green sand after common fashion, and a feeding head 
or riser had been set right directly on the valve or heavy 
portion of the casting, large enough to insure the metal 
in the riser being held in a liquid state longer than that 
in the valve portion of the casting, no more trouble would 
have been experienced. By using this plan the writer 
had no difficulty in making the pump casting solid. An 
adoption of the principle just outlined can save many 
castings that coder are giving many founders trouble 
and losses. The tests exhibited by the cuts at Figs. 3 
and 5and Table VIII. demonstrate that metal will shrink 
to cause trouble by leaving holes in the interior of cast- 
ings, as well as deceiving a founder as to the amount of 
metal he should have to pour a casting, and also that we 
are to expect the greatest shrinkage in the harder 
grades of iron. The shrinkage exhibited by the 12 per 
cent. or ferro-silicon iron at heat No. 29, Table vilt. 
surprised the writer in being so high. 

Contraction.—There are two distinct actions that control 
the cooling down of molten metal to a cold state, which 
are so different and definite in their effect on the strength 
of castings, that we should by all means have different 
terms to designate them. For this reason the writer has 
accepted the terms “shrinkage” and ‘“‘ contraction.” 
Tersely stated, ‘‘shrinkage” implies the action pe 
place when the metal is being poured and after the moul 
is filled, in its cooling down to a state of first solidification, 
causing holes in castings. The term ‘‘ contraction” im- 
cludes that action occurring after the liquid metal has 
solidified to cause castings to be smaller in their dimen- 
sions than those of the pattern from which they were 
moulded. LKach of these actions is distinct in its power 
to influence the strength of castings, which cannot be 
better displayed than in the bursting of flywheels. The 
shrinkage will often have left cavities where the arms 
join the rims, and the contraction makes trouble because 
of the internal strains caused by the difference in rate of 
cooling between the heavier rims and the lighter arms. 
Light bodies contract much more than heavy ones, to 
such a radical degree that, for example, a section } in. by 
2 in., 14 ft. long will have as much again contraction in 
the length of its body as a section 4 in. by 9in., same 
length. This is well displayed in the few contraction 
tests seen in Table VIII. We find here that tests Nos. 5 
and 6 give us the mean of .127 greater contraction for the 
fast-cooled bars than for the slow-cooled ones, each of the 
same cross-section and length, patterns for which are seen 
in Fig. 6. 
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The greatest difference in Table VIII. is .225 and the 
smallest .030. It is to be remembered that the respective 
tests seen in Table VIII. were cast in their order with 
the same gate and hand ladle of iron. The cause of such 
a difference in the contraction of two bars is, as will be 
seen by Fig. 6 at N, that one is cast in a chill mould and 





the other insand, P being the space for moulding the sand 
bar. A study of the difference in contraction which the 
rate of cooling can cause by the device seen at Fig. 6 is 
instructive in more ways than one. Take the case of the 
charcoal iron heats, No. 33 and 34, which will illustrate 
the great difficulties the makers of chill rolls, &c., are 
confronted with. Here we find that the chilled part of 
the casting will have as much again contraction as the 
body of the casting that is not chilled. It is no wonder 
that chill-roll makers experience much trouble with the 
checking and cracking of the surfaces of chill rolls, due 
to the excessive contraction of the chilled part, which 
must leave or pull away from the chill mould, supposed to 
support its enclosed body of liquid metal long before it 
has solidified, and which by reason of its head pressure, 
incased within the body of the shell which has contracted 
from its chill or outer support, must be heavily strained 
to retain its enclosed body of still fluid metal. Another 
matter which the few chill and sand contraction tests 
seen in Table VIII. show, is the urgent necessity of our 
maintaining as perfect a uniformity as possible in the 
‘*temper” and nature of sands for moulding test bars 
which are expected to truly record the contraction or 
other physical qualities of cast iron. We can see by the 
chill and sand contraction tests herein recorded how a very 
slight difference in the dampness or nature of moulding 
sand can affect the contraction of test bars. The smaller 
they are the worse, of course, are they distorted, prevent- 
ing a true comparative record of the actual conditions 
which prevail. The irrregularity that must exist in the 
temper and nature of moulding sand has suggested the 
idea that it may be best to use a chill instead of a sand 
mould for testing the contraction of iron, as, at the best, 
the utility of test bars is only for comparisons. 

Attention is agained called to the specific gravity tests 
seen in Table IV. which, in four successive re-melts, 
raised the density of the iron from 7.01 in the grey to 
7.46, an increase of .45 in density, and in the chilled iron 
to 7.79, an increase of .78 from the original pig, showing 
that successive re-melts greatly increase the density of 
irons. Another point to be noticed is that the chilled 
iron differs about .30 in density from the grey iron in the 
respective heats shown. In testing the density of these 
irons by immersion in liquid metal, they exhibited con- 
ditions which show that with the same hand ladle of metal 
we could make two castings equal in volume, one of which 
would sink like a stone, and stay down, and the other 
float (like a piece of ice on water), by means of chilling 
one piece and casting the other in sand. Such a test 
proves that the specific gravity of solid iron and that of the 
same iron in a liquid form can differ to a radical degree. 

Why Iron Chilis.—At a meeting of the American 
Chemical Society, Troy, N.Y., last December, the pre- 
sident, Dr. C. D. Dudley, in his annual address, asked 
‘*Who will first completely investigate the relation be- 
tween the chemistry and the chilling a of cast 
iron?” The writer believes this paper embodies experi- 
ments and results which point to a solution of the pro- 
blem, and which are as follow : 

Chilling of cast iron is caused by the rapid solidification 
of molten metal preventing the chemically combined or 
hardening carbon which exists in it as such from chang- 
ing to graphite, and thus giving a nular structure to 
solidified iron. This it would do if the iron solidified more 
slowly. Some irons will not chill, because they are so 
high in silicon and low in sulphur or other hardening 
elements that the carbon in the molten metal is forced 
out of its chemically combined form into graphite or free 
carbon, according to the rapidity with which the molten 
metal loses its initial heat or fluidity. 

It will be noticed that the above definition refers to the 
chemically combined or hardening carbon which exists 
‘*as such” in the molten metal as taken from the blast- 
furnace or cupola. This implies that the carbon may 
exist in some other form than that of chemical combina- 
tion with the molten iron ; which is, of course, contrary to 
the general acceptation, as authorities hold that the car- 
bon in molten metal is all permanently chemically com- 
bined with theiron until it has solidified. In the light 
of the writer’s recent researches, he is led to differ from 
these authorities and to claim that the carbon is not always 
permanently held in a chemically combined form with 
the molten metal. There are two phenomena shown in 
actual furnace work and founding that the writer believes 
sustain the position he takes, One is based on the fact 
that the hotter or more fluid we pour metal the deeper it 
will chill, a phenomenon first brought out and proved by 
the writer in other papers. The other fact is to be ob- 
served in making soft grades of iron at the blast-furnace, 
where free carbon or ‘‘kish” will often be seen to rise 
continually to the surface of the molten metal as it cools 
off; sometimes to such a degree as to fairly cover every- 
thing around the pig beds or ladles of iron with its flakes, 
which often act and look like fish scales that have been 
scattered by the wind. If we accept the hypothesis 
herein presented that all carbon does not invariably exist 
in a chemically combined form in molten metal, it is then 
a very easy task to explain why a hot iron should chill 
deeper than a dull iron, and why graphite often should 
be seen to rise continually to the surface of liquid metal 
in soft grades. It is also well to state that the cooler 
the molten metal becomes the more it evolves the carbon 
to graphite. This is once in a while noticeable in the 
foundry in the re-melting of soft iron, but to see the 
— demonstration it is necessary to visit the blast- 
urnace when making soft or No. 1 iron, which is, of 
course, high in silicon and, as a rule, low in sulphur. If 
anyone cannot accept the writer’s reasoning on this sub- 
ject he must, to differ from him, first show where the 
graphite or free carbon comes from in the making of soft 
iron, and why there is a greater escape of the free carbon 
the duller the iron becomes, and, again, why it is that a 
hot iron will chill deeper than one poured dull. 





Comparative Fusion Testing by Immersion. — Before 
closing this paper, there isone experiment to be described 
that the writer has designed, and would like to have 
founders try. In Fig. 7 is seen a #-in. rod in the hands 
of a moulder, being held over a ladle that has fixed to its 
end a roll casting made in the mould seen at Fig. 8, the 
upper half S being all-green sand held in a wooden box and 
the lower a chill or iron mould made in half and held to. 

ether by a ring at T, the whole resting on a bottom block 

J and the metal being poured in at Q. Now it will be seen 
readily that a casting made in such a mould would have 
one-half wholly chilled or body-hardened and the other 
of a softer or more complete grey T mixture, which, if 
held in a bath of molten iron or steel, would be a very 
pronounced test to assist in showing whether hard or soft 
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ades, &c., of iron when charged into a cupola or air 
urnace as such would melt the faster. The cut seen in 
Fig. 7 shows a roll having chilled and grey iron ends, that 
was made in the mould seen in Fig. 8, which was 1m- 
mersed in a crane ladle bath of liquid iron to test which 
end would go the first. The cut in Fig. 7 shows the exact 
appearance of the specimen as it was taken out of the 
crane ladle bath of molten metal, just as the chill end V 
was about to disappear entirely, and which we have found 
in all cases to melt away five to ten minutes faster than 
the grey end X. As the question of encouraging the 
manufacture of chilled or sandless pig by the last- 
furnaceman, which this paper is advocating, is an 1m- 
portant one, the writer wena ¢ advise all to try this experi- 
ment, and in so doing it many will find themselves sur- 
= at the rapidity with which the chill or body- 
ardened end melts, compared to the grey or soft end of 
the test specimen. These experiments would further de- 
monstrate the economy in fuel and time in melting to be 
secured by the use of chilled or sandless pig in = 
foundry. The design of this method, while sim le an 
inexpensive, is very satisfactory and effective. There are 
many ways in which its use could be applied by metal- 
lurgists and founders, to test and demonstrate the a 
parative fusibility of metals immersed in a bath of liqui 
iron or steel. In using this device, some judgment = 
have to be used as to the size of the test roll and ladle for 
itsimmersion. Fora roll of 2in. to 3in, in ep 
1000 Ib. or over ladle will be necessary, but rolls sh : 
lin. in diameter could often be melted down in 4 aa 
ladle holding 200 Ib. to 300 1b. of iron before the <r : 
would get too dull. These rolls are well made, abou 
12 in. long, and are secured pA the end of the co | = 
curved around it tightly in the centre. All poms et 
scale should be well filed or ground off from the san = 
of the roll, so as to have it free from foreign matter, ne 
same as in the chilled or hardened end, to make con¢l- 
tions alike in each end as far as possible. 
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ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

ssi UTED UNDER THE ACTS 1383-1888, 

umber of views given in the Specification Drawings is stated 
om be te where none are mentioned, the Specification is 
not illustrated. i 

Where inventions are communicated from abroad, the Names, é&c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 0, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d, 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the accept of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


1840. J. Robertson, Conon, N.B. Turnip-Lifting 
Machine. [1 Fig.) January 23, 1897.—The machine consists of 
a single beam carried on four wheels, two wheels in front and 
two wheels behind, the rear wheels being preferably constructed 
of malleable or cast iron, so formed as to always have power to 
revolve the topping knife, having bars across their faces to grip 
the ground, and a double rim in the centre of same. The front 
wheels A are swivelled, and are guided by a handle B from the 
rear of machine when turning at the end of drills. In the rear of 
the front wheels there is hanging from a beam a fork, and to the 
bottom of the same are bolted two long horns or dividers for lifting 
up crops and turnips that may be lying sideways. C is the fork 
hanging from the beam ¢, at the lower end of which are situated 
the extensions bearing the dividers D. E is a U-shaped knife, 
secured to the rear ends of the extensions. F is the four-pronged 
revolving knife, which is mounted upon a bracket provided with 
a collar or socket, within which is free to slide a square-shaped 
spindle or shaft, so that when the knives E and F, which always 
bear the same relative positions to each other, are adjusted by 

















raising or lowering the fork C, the knife F is always rotated. The 
spindle or shaft is rotated by means of a bevel wheel engaging 
with another bevel wheel, which is driven from the axle of the 
rear carrying wheels by bands and chains and wheels. In order 
to allow the spindle to adjust itself and keep the pinions in 
proper mesh with each other, no matter at what angle the shaft 
may be placed, a “ tumbling box ” K is provided, consisting -of a 
casting pivoted upon the shaft carrying the second bevel wheel, as 
shown, and within which casting the bevel wheel and shaft 
are mounted. The extensions are hinged at G, and connected 
together by a bow, so that the knives are free to rise and fall, and 
thus adapt themselves to cut the tops off turnips of different 
sizes, and which may be at different levels. The handles of the 
machine can be adjusted by means of a lever. The turnips after 
being topped and tailed, are lifted out of the ground by the rear 
part of the tailing knife, and left in rows in the same way as they 
grew ; or by applying a double rod to the said knife, they may be 
thrown to one side. The machine may be made to treat one row, 
oe 7 be made double to treat two rows. (Accepted January 26, 


ELECTRICAL APPARATUS, 


4461. W. M. Mordey, Loughborou Leicester. 
Brushes and their Holders for D Ay [5 Figs.] 
February 18, 1897.—This invention has for its object to construct 
in an inexpensive, practical, and convenient form dynamo brushes 
of carbon or graphite comprising plates of laminations electri- 
cally separated or insulated from one another for a portion of 
— length, but electrically connected together at the end not 
a to be placed in rubbing contact with the commutator. 

ee the common practice has been to make as good an 
. ectrical contact as possible between the brush and brush-holder 
ry clamping the brush as a whole between metal clamping plates. 
nventor has found by experiment that sensibly improved results 
acd obtained by departing from this customary method and 
oe in lieu thereof the improved arrangement shown in 
nk Instead of making contact between the brush and metal 
roe Ahern J, on both sides as usual, the brush is insulated 
— holder or clamp on the forward side, or that facing the 
pt ~y of rotation, as, for example, by a strip g of insulating 
ae rial, and it is connected to the holder on the rear side or 

opposed to the direction of rotation, as, for example, by let- 
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ting it rest against the metal holder as shown. By this arrange- 
— the resistance is least between the commutator c and the 
ncier J by way of the rear portions of the brush, and 
the greatest through the front portion. The ial object of this 
one-sided connection of thé brush to its holder is to cause the 
bora to pass into the brush mainly by the rear plates, thus 

ucing the tendency to spark at the tip of the brush as the 
— of the commutator pass in succession from under the 
ithe - In generators or motors required to run indifferently in 
2 er direction, it is preferred to so arrange the brushes that the 
— passes respectively to or from the holder by the middle 
a ead of by one side of the brush. This arrangement is shown 
rammatically in the construction of brush represented in 
bei by whereby the connection to the brush holder can he made 
- A . e middle plate or plates h. Instead of using carbon plates 
Petey a and metal may be built up together, the insulated 
sora ions a! of metal being at the rearward portion of the 
the 3 and the carbon laminations @ at the forward portion of 
= beg as shown, for example, in Fig. 3. To increase the 

ct of the separation of the plates or laminw, the insulating 





divisions d may be made of different lengths, also as shown in 
Fig. 3; or they may be made narrower or thinner at the parts or 
end A remote from the rubbing surface B. (Accepted January 
26, 1898.) 


4712. J. O. Zwarg, Freiberg, Germany. Micro- 
phone Worked by Granular (2 Figs.) February 
22, 1897.—This invention relates to a microphone with granulated 
carbon carrying contact holes, which are inclined toward the dia- 
phragm of the fore face of the chamber holding the granulated 
carbon, an opening being provided for the filling of said chamber. 
The granulated carbon g is laid into a movable metallic box, the 
hind face of which is provided with an opening for the filling, the 
other face al showing numerous perforations a? forming a large 
surface of contact between the granulated carbon, the wall a! and 
the diaphragm p, which is fastened between the box and the 
plate serving to fix the apparatus. This plate is provided at its 
centre with a screw-threaded opening receiving the mouth-piece 
c. All the perforations a? are inclined toward the diaphragm ; 
the effect of this inclination is to render slower, by this simple 





device, the motion toward the back opposite the diaphragm of the 
granulated carbon that may go into them, whereas this carbon 
settles at the lower part of the perforated side. The great number 
of holes “‘ spreads” the contact surface and decreases consequently 
the resistance to the electri> current between the carbon and the 
diaphragm, so that the electric current for the call bell may go 
through it easily. The fixing plate with the mouth-piece c is elec- 
trically insulated from the envelope by means of a non-conduct- 
ing diaphragm and of insulated set screws. Its duty is to connect 
one of the ends of the electric circuit, whereas the other end is in 
connection with the upper part of the box through a screw. This 
screw also serves to shut the filling opening of the box. The ap- 
paratus is self-regulating on account of the inclined perforations 
a2 intended to prevent the falling of the granulated carbon 
against the diaphragm. (Accepted January 26, 1898.) 


28,268. T Timar, Berlin. Current Collectors for 
Electric Railways with Overhead Wires. [4 Figs.] 
November 30, 1897.—This invention relates to current receivers 
for electric railways with aerial conduction, and its object is to 
reduce the sliding friction between the collector and the con- 
ducting wire by a set of rollers revolving independently of each 
other, and also to provide for free lateral movement in passing 
round curves on the conducting wire. The invention has the 
further object to minimise the friction between the rollers as 
regards friction set up because of each roller working into that 
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adjacent to it, and this is effected by providing ball bearings. The 
contact rollers b, which are situated next to each other, revolve 
upon the shaft a of the bow or carrying arms a1, and are of conical 
form at their adjacent sides, as shown in —_ 2and4. Theouter 
and inner cones work into each other, and between the cones of 
each roller b are interposed balls c. The conductor wire d is 
always in contact with one of the rollers b, and slides along when 

assing round a curve easilyon to one of the next rollers. 

hrough this arrangement of rollers and ball bearings the fric- 
tion is very much reduced. (Accepted January }2, 1898.) 


MINING, METALLURGY, AND METAL 
‘WORKING. 


27,546. T. Levoz, onee, France. Converter-Ap- 
paratus for Producing Steel and Wrought Iron. 


Fig.7. 

















(2 Figs.) November 23, 1897.—This invention has for its object a 
new construction of converter-apparatus for the production of a 





superior quality of steel or iron for ingots or castings by means of 
air blast, while using raw materials for this purpose that are less 
expensive than those used in the Bessemer process. In general, 
the mixture of materials employed in the Siemens-Martin process 
may be used, while the apparatus is of a more simple construction, 
and maintainable at a less cost, the metal produced being at the 
same time better suited to the purposes required. The apparat 
consists of two “‘ recipients” of sheet iron R, R! communicating 
with each other by means of a tubular part C, the whole being 
provided with a refractory lining, and the complete apparatus is 
divided into three parts for facilitating repairs. The C is 
provided with a steel belt carrying two trunnions T, Tl. The 
trunnion T is — hollow and serves for the — of the air 
blast from a blowing engine, the blast being led thence to the 
“recipient” R through the pipe ¢, wind chest V, and lateral 
tuyeres. The trunnion T serves to receive the requisite rocking 
motion for the apparatus, which is imparted either by hand or by 
mechanical or hydraulic power. The two trunnions are carri 
on chairs which allow the apparatus to be manipulated in a similar 
manner to ordinary converters. The tuyeres in the “ recipient” 
R are made convergent and are inclined towards the bottom or 
bed of the “ recipient,” so that the jets of air will pass through the 
bath of metal from above downwards, under a pressure of about 50 
centimetres of mercury. In the figure the tuyeres are shown in a 
lateral position. They may, however, be arranged so as to inject 
the air either from below or from above the bath; that is to say, 
the form of the apparatus can be adapted to any description of 
blast. The opening b serves for the introduction of the liquid 
cast iron into the “recipient” R; it also serves for the inspec- 
tion and repairs of the tuyeres. This opening is closed during the 
working, in order to force the gases to pass into the “‘ recipient” 
Rl, The opening b! serves for discharging the gases after they 
have heated the “recipient” R! ; it serves also for running off the 
metal when all the operations have been completed. The entire 
arrangement of the lateral tuyeres in a converging position and 
inclined towards the bed, must be scrupulously maintained for ob- 
taining the maximum amount of heat given off by the combustion 
of the gases produced by the oxidation of the carbon and other 
—_ contained in the cast iron, (Accepted January 26, 
1898, 





RAILWAYS AND TRAMWAYS. 


1747. J.T. Wilson, Leeds. Railway F Signalling 
Apparatus. (2 Figs.) January 22, 1897.—Within the rail 
(so as to be operated by the engine wheel flange), and at a suit- 
able distance apart, are placed two inclined springs B, having at 
each of their undersides a catch which is immediately over a rod 
D with inclined catch ends. Fixed to this rod is a double lever 
F to one end of which is attached the rod from the hand signal 
lever H, the other end being connected by a chain to a weighted 
lever, and to the long-length wires or rods L from the signal 
cabin. The spring catch signals are set by pulling the signal 
cabin lever L1 to the position S, the weighted lever pulling back 
the em ny wires or rods L, on the signal cabin lever being 
returned to its central position. Bellcrank or other suitable 
rods or levers are used to connect the hand levers H to the strikers 
of a gong or bell P Ey am in a suitable position by the line. By 
connecting the hand levers H to rods or wires from the signal 
cabin by means of a chain, and by pulling the signal cabin lever 
L! to the position V, the spring catch signals can be taken off, 
and by providing a cam to arrest the hand levers before reaching 
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their lowest position, the signals can be taken off without ring- 
ing the bell and so weeny signalling any approaching train. A 
weighted lever is provided to lower the cam and pull back the 
wires or rods on the signal cabin lever being returned to its 
central position. When the apparatus is set to signal an approach- 
ing train the flange of the engine wheel engages with and de- 
presses the spring (or springs) B, which depresses the catch and 
turns the rod D and lever F. This lowers the hand lever H and 
operates the striker, thus ringing the gong and giving the re- 
quired signal to the driverof the train. As the long-length wires 
or rods L are pulled back by the weighted lever on the signal 
cabin lever Ll meet to its central position, the apparatus is 
immediately in readiness for signalling the next train. The 
object of having two springs B, and in having the other striking 
parts duplicated, is to obtain a double or single alarm on the 
gong as required. When only a single alarm isto be given, after 
the springs B have been set by means of the signal cabin lever 
LI, one of the springs B is lowered and thus made inoperative, by 
means of the hand lever H. (Accepted January 26, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6118. W. M. Smith, Newcastle-upon-Tyne. Steam 
Generators. [5 Figs.] March 9, 1897.—This invention has 
reference to improvements in steam generators of the locomotive 
type. According thereto the firebox of such a steam generator is 

















provided with water-tubes arranged to connect the water space at 
one point with that at another so as to obtain increased heating 
surface and better water circulation. The water-tubes are prefer- 
ably curved and may connect points on the same side, opposite 
sides, sides and rear end, or sides and rear end with the roof of 
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the firebox. For the purpose of fitting, expanding and examining 
the tubes a movable door or plug is fixed in the outer shell of the 
firebox opposite the ends of each tube. 1 is the outer shell of the 
firebox, 2 the inner shell of the firebox, and 3 water tubes 
arranged within the firebox according to this invention. These 
tubes, in the example shown, are located in vertical planes, and 
extend from the sides of the inner shell of the firebox to the oppo- 
site top corner of the firebox so as to connect the water space he- 
tween the inner and outer shell with that above the crown of the 
firebox. They are shown S-shaped at one end to allow for ex- 
pansion and contraction, and are arranged to cross each other at 
or near the centre line of the firebox, being spaced at suitable 
distances apart to allow flame and hot gas to pass around and be- 
tween them. The tubes may be ceniaeed down near to the 
bottom of the firebox as shown by dotted lines in Fig. 2. In this 
case the plate forming the inner shell 2 may be bulged inward 
as shown, so as to form projections in which the lower ends of 
the tubes 3a can be secured ; or, a suitable junction pipe such 
as 2b, may be fixed at its ends to the adjacent side of the firebox 
and to it the lower ends of the tubes 3a can be fixed. (Accepted 
January 12, 1898.) 


5218. L. De Naeyer, Willebroeck, Belgium. Water- 
Tube Steam Generators. [6 Figs.) February 26, 1897.— 
This improved generator is composed of two tubulous groups T 
and T°’, and one upper steam-and-water drum A, The lower one 
T of these tubulous groups is placed immediately over the fire- 
grate, and is composed of two or more superposed rows of parallel 
tubes slightly inclined to the horizontal, and fixed at their ends 
into similar transverse junction boxes or collectors C, Cl. The 
front transverse collector C communicates at each of its ends by 
bends, pipes, and branches with the upper steam collector A at or 
about water-level therein, and the rear transverse collector C! 
communicates by bends, pipes, and branches with the base of the 
same collector A. The steam collector A is protected from the 
direct impact of flames by refractory baffle-plates. The other or 
upper tubulous part T°? consists of a similar group of tubes of 
any desired number placed above the first group T, and it is com- 
posed of a superposed series of tubulous elements. Each ele- 
ment is made up preferably of two superposed inclined water- 
tubes T3, T4 fixed at their ends into sectional junction boxes 
K!, each having three openings in their inner faces, two of 
which serve to receive the ends of the two water-tubes T®, T4, and 
the third serves to receive a short connecting tube or suitable 


fig. i 








coupler for joining it to the next lower similar box or connector 
upon which it rests. These end boxes K! are preferably arranged 
and connected at each end of the tubes, one above the next in 
step-like form, as illustrated, and the tube ends, therefore, may 
come in sinuous lines, as in Fig. 1, or in vertical lines, according 
to the design of the boxes. An access hole and cover N is pro- 
vided opposite to the end of each water-tube, and the whole is 
secured and held together by flanges or lugs with bolts and nuts, 
or by clamps or otherwise suitably. This upper tube T? is sup- 
ported, therefore, by the transverse collectors C, C! of the lower 
tube group T and the uppermost end box at the front has an 
additional hole in its upper inner end by which it is connected to 
a transverse collector L which is independently connected to the 
base of the steam drum A by a pipe. The rear tube-end boxes of 
the upper tube group are arranged in step-like form similarly to 
the front ones, and the lowest one is provided with a fourth 
opening at the lower part of its inner face “ which it is connected 
to the back of the lower transverse rear collector C! of the first 
tube group T, so as to afford “free circulation of water through 
the whole system. (Accepted January 12, 1898.) 


5430. J. T. Marshall, Leeds. Speed-Regulating 
Governors for Steam Engines, &c. {4 Figs.| March 1, 
1897.--On a spindle 1 is mounted a sleeve 2 having a feather and 
groove or like connection therewith so as to rotate with the 
— but to be capable of endwise movement thereon. This 
sleeve has a fixed collar 3 some distance above its lower end which 
is provided with a screw thread and carries a nut 6 between 





which and the collar is placed a ring 7 with pins by means of which 
the governor exerts its action. Above the collar 3 the sleeve is 
loosely surrounded by a coiled spring 9, which is preferably made 
of metal of rectangular cross-section and has a right-handed 
wist, and on the upper end of which rests a metallic ring 10 


free to move endwise thereon but cause to rotate therewith. On 
this ring rests another coiled spring 12 similar to the one below 
it but preferably having a left-handed twist, and carrying on its 
upper end an annular pressure plate 13 also guided by ribs so as 
to be capable of endwise movement on the sleeve 7. On the 
upper end of the sleeeve there is screwed a plate 15 provided 
with bearings, in each of which is mounted on a stud acranked 
lever 18 ie awer end of which carries a ball 19, whilst its other 
end carries loosely mounted on a stud a hardened metallic runner 
22 arranged to bear against the upper surface of the flange of a 
cap 25 secured to the upper end of the governor spindle 1. 
Through this flange there are screwed regulating screws 27, whose 
lower ends pass through openings in the plate 15 and are caused 
to bear against the pressure plate 13. When the governor revolves 
with the spindle 1, the balls 19 on the ends of the cranked levers 
18 are moved outwards by centrifugal force and consequently 
cause the runners 22 to bear against the flange of the cap 25, and 
thereby to pull up or lift the sleeve 2 on the spindle 1 in opposi- 
tion to the springs 9 and 12 held between the collar 3 on the 
sleeve and pressure plate 13, the valve of the engine being corre- 
spondingly moved by means of the ring 7 and the pins. Altera- 
tion in the speed of the engine causes the balls to advance further 
or recede, and to produce a corresponding rise or fall of the 
sleeve on the spindle. (Accepted January 12, 1898.) 


TEXTILE MACHINERY. 


27,690. W. Beaumont, Stockport, Cheshire. Ap- 

aratus for Dyeing, Bleaching, and otherwise 

reating Cops of Yarn. [3 Figs.) November 25, 1897.-- 
The vessel 2 in which the operation of dyeing, bleaching, or other- 
wise treating cops of yarn is carried out, has a cover held down by 
bolts hinged to the upper part of the vessel. A cop plate 6 is con- 
nected to a handle bar, and the cop plate, when in position in the 
vessel, rests upon an annular ledge 8. The bottom of the vessel 
is connected to a pipe in communication with a circulating pump 
10, which is connected by a pipe to the upper part of the vessel, 
in which is a plate for deflecting the liquor as it enters. To an- 
other portion of the vessel above the cop plate 6 is connected a 
steam pipe 13 the mouth of which is preferably protected by a 
perforated or other plate for breaking up the jet of steam. A 
pressure gauge is connected to the upper part of the vessel, and 
a vacuum gauge is connected to the vessel just below the cop 
plate. The cops are placed upon perforated cop tubes 17, which 
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are fitted in the cop plate 6, and when the latter is filled with cops 
and is placed on the ledge 8 the vessel is filled nearly up to the top 
with boiling dye or other liquor, and the cover is placed on the 
vessel and secured by the pivoted bolts. The pump 10 is then 
set in motion by a driving band, not shown, on one of a pair of 
pulleys. The effect of this is to withdraw the dye or other liquor 
and so form a partial vacuum below the cops, thereby drawing the 
liquor from the upper part of the vessel through the cops and 




















motion. The action is as follows: The loom is started by moving 
the stop handle H from left to right ; this liberates the tail F fron, 
the stud G. Consequently the spring L operates and pulls down 
the other end of the lever D, and, along with the lever D, the rod 
C, and lifts the guard open, where it remains until the loom is 
stopped, when the opposite action takes place, and the guard 
closes out of the way of the weaver. (Accepted January 12, 1898.) 


10,148. L. Schildknecht, Meerane, Saxony. Doub- 
ling and Winding Machine. [2 Figs.) April 23, 1897,— 
This doubling machine is also capable of being used as a winding 
machine. The bobbin spindle b, upon which thesleeve is mounted, 
is operated from any suitable driving gear a (which may consist 
either of a hand-wheel or of an electric motor) by means of suit- 
able gearing, for example, by means of cord driving gear. The 
bobbin spindle b is inclosed by a bearing, and is supported in an 
overhung manner by a foot which is mounted on a bar f. The 
latter is rendered adjustable in a vertical direction by means of 
two bearings, and it bears upon the bobbin plate i, which is 
mounted 80 as to be capable of lateral movement in the slide k. 
For the purpose of producing this lateral movement of the bobbin- 
plate, the latter carries a nut in which works a spindle m. A 
ratchet wheel » mounted upon the spindle is operated by means 











of a pawl. One end of a cord 2 is attached to the pawl, and 
after passing over a guide pulley carried by the frame, the free 
end is made fast to the end of a crank which is fixed on the shaft 
of the driving gear a. The uniform rotation of the driving gear 
produces by this means an intermittent rotation of the ratchet 
wheel n, and consequently an intermittent lateral motion of the 
bobbin plate 7. This plate 7 thereby allows the bobbin spindle } 
to fall uniformly, and it thus produces in the usual manner the 
desired peculiar shape of the cop. For this purpose the thread 
guide q is caused to oscillate up and down. This is effected by 
causing the said guide to bear by means of a pin upon a lever 
which is guided or carried by a bar, and oscillates about a fixed 
point w, and is reciprocated by means of a cam which is rotated 
in any suitable manner from the driving gear a. In the arrange- 
ment shown this rotation is effected by means of a driving cord. 
(Accepted January 12, 1898.) 


MISCELLANEOUS. 


5889. E. G. Scott, Liverpool. Concentration or 
Distillation of Glycerine. {1 Fig.) March 5, 1897.—It 
has been found in practice that in concentrating glycerine a 
quantity of glycerine is carried away with the steam ; and also 
that in distilling glycerine in a current of steam, after the bulk 
of the glycerine has been condensed by means of air cooling in 
the well-known way, the steam which passes on contains a con- 
siderable portion of glycerine, thus giving rise to waste. The 
object of this invention is to obviate this waste in the con- 
centration or distillation of glycerine by the present methods, 
and to this end there is employed in conjunction with the 
ordinary concentrating or distilling apparatus a condenser into 
which the steam coming from the concentrating or distilling 
apparatus is led. This condenser has its cooling surface 
so proportioned that whilst the glycerine is condensed, only 
a fraction of the steam is condensed, the main portion 
of the steam passing on to the usual condenser. By this 





tubes to the under side of the cop plate 6 and so long as the pump 
is kept in motion the liquor is circulated through the vessel and 
cops, the temperature of the liquor being maintained by admitting 
steam through the pipe 13. When the cops have been sufficiently 
dyed, bleached or otherwise treated the cover is removed and 
raised in any convenient manner, after which the cop plate can be 
withdrawn and a fresh one filled with cops placed into the vessel 
ready for another dyeing or similar operation. (Accepted January | 
12, 1898.) 


5615. R. Waddington, Blackburn, Lancaster. 
Shuttle Guards of Looms for Weaving. [3 Fis.) 
March 3, 1897.—B are three bearings attached to the reed =e N. 
They carry the guard A, and allow it to swivel. One end is bent 
over the top of the reed cap, and connected with the lever D on 
the under side of the shuttle-box K, by the rod C. This rod C is 
made in two pieces, with a slot O to allow for adjustment for 
different widths of reeds. The lever D is bent to clear any 
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obstruction which may be in the way of its working, and is carried 








by the two bearings E, which allows a rotary motion of the lever 
PD, The lever D terminates in a tail F. At L is shown a spring | 
having one end attached to the vibrating rod M, which carries the | 
shuttle-box of the loom, and the other end to the lever D on the 
opposite end of the bearings E from the tail F. H is the stop 





surrounding the sleeve and guided thereon by ribs so as to be 


handle of the loom, and to it is attached a stud G. This stud G 
is arranged so that it just touches the tail F when the loom is in | 
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means the glycerine which has been carried over from the con- 
centrating or distilling apparatus will be retained admixed with 
only a relatively small quantity of water so that it can be re- 
covered, whereby the loss usually attending the process of dis- 
tillation and concentration of glycerine is avoided. a is the special 
or “ fractional condenser,” and b is the ordinary condenser into 
which the steam passes after having passed through the fractional 
condenser a. ¢ is the inlet for the steam issuing from the concen- 
trating vessel or from the air coolers of the distillation plant, and 
d is the connection between the two condensers for allowing the 
steam to flow from one to the other. The cooling surface in the 
condenser a@ is so proportioned that whilst the glycerine vapour, 
which condenses much more readily than water vapour or steam, 
is condensed, the steam passes on through the connection d to 
the ordinary condenser } where it is condensed in the usual 
manner. e is a vessel connected by the pipe f (fitted with a cock) 
to the fractional condenser a at the bottom, and serving for draw- 
ing off from time to time during the working of the apparatus 
the condensed glycerine and water from the said fractional con- 
denser. (Accepted January 12, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICB. 
Descriptions with illustrations of inventions patented in = 
United States of America from 1847 to the present time, an 
reports of trials of patent law cases in the United States, may 


consulted, gratis, at the offices of ENGINSARING, 35 and 36, 


street, Strand. 
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ELECTRIC GENERATORS. 
By H. F. Parsnatt, M. Inst. C.E., 
anp H. M. Hosart, 8.B. 
(Continued from page 228.) 
ARMATURE WINDINGS. 

Two-Cireuit Drum Windings.—Two-circuit drum 
windings are distinguished by the fact that the 
itch is always forward, instead of being alter- 
nately forward and backward, as in the multiple- 
circuit windings. 
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The sequence of connéctions leads the winding 
from a certain bar opposite one pole-piece to a bar 
similarly situated opposite the next pole-piece, and 
80 on, so that as many bars as pole-pieces are passed 
through before another bar in the original field is 
reached. 

A two-cireuit single winding in a six-pole field is 
shown in Fig. 55. 'Two-circuit windings have but 
two paths through the armature, independently of 
the number of poles. Only two sets of brushes are 
ee, no matter how many poles there may be, so 
— collection of the current is concerned, but in 
z er to prevent the commutator being too expen- 

ve, it is customary in large machines to use as 








ny ' : 
any sets of brushes as there are pole-pieces, | 


used, that is, in machines of large current output, 
| the advantages possible from equal currents in the 
|two circuits have been overbalanced by the in- 
‘creased sparking, due to unequal division of the 
current between the different sets of brushes of the 
same sign. 

An examination of the diagrams will show that in 
| the two-circuit windings, the drop in the armature, 
likewise the armature reaction, is independent of 
| aange manner in which the current may be sub- 
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divided among the different sets of brushes, but 
depends only upon the sum of the currents at all 
the sets of brushes of the same sign. There are in 
the two-circuit windings no features that tend to 
cause the current to subdivide equally between 
the different sets of brushes of the same sign, and 
in consequence, if there is any difference in contact 
resistance between the different sets of brushes, 
or if the brushes are not set with the proper lead 
with respect to each other, there will be an unequal 
division of the current. 

When there are as many sets of brushes as poles, 
the density at each pole must be the same ; other- 
wise the position of the different sets of brushes 


must be shifted with respect to each other to cor-! 








9939 $ 





Where more than two sets of brushes must be| respond to the different intensities, the same as in 


the multiple-circuit windings. 

In practice it has been found difficult to prevent 
the shifting of the current from one set of brushes 
to another. The possible excess of current at any 


(one set of brushes increases with the number of 
| sets ; likewise the possibility of excessive sparking. 
| For this reason the statement has been sometimes 


made that the disadvantages of the two-circnit 
windings increase in proportion to the number of 
poles. 

















Three Phase Rotary Converter SixCireuit Winding 


From the above it may be concluded that any 
change of the armature with respect to the poles 
will, in the case of two-circuit windings, be accom- 
panied by shifting of the current between the dif- 
ferent sets of brushes; therefore, to maintain a 
proper subdivision of the current, the armature 
must be maintained in one position with respect 
to the poles, and with exactness, since there is no 
counteraction in the armature to prevent the un- 
equal division of the current. 

But in the case of multiple-circuit windings, it 
will be noted that the drop in any circuit, likewise 
the armature reaction on the field in which the 
current is generated, tend to prevent an excessive 
flow of current from the corresponding set of 





a a 


Bl Fon 





| 
| 


324 


ENGINEERING. 





[Marcu 18, 1808. 











brushes. On account of these features (together 
with the consideration that when there are as many 
brushes as poles, the two-circuit armatures require 
the same nicety of adjustment with respect to the 
poles as the multiple-circuit windings) the latter 
are generally preferable, even when the additional 
cost is taken into consideration. 

In the chapter upon ‘‘ The Electro-magnetic Limit 
of Output,” it will be shown that the limitations 
imposed by the use of practicable electro-magnetic 
constants, restrict the application of two-circuit 
windings to machines of relatively small output. 

Two-circuit windings may be multiple as well as 
single-wound. Thus in Fig. 56 we have a two- 
circuit, doubly re-entrant, double winding. An 
illustration of the convenience of a double winding, 
in a case where either one or two voltages could be 
obtained without changing the number of face con- 









Also, when y is an even integer the pitch must 
be taken alternately, as (y—1) and (y + 1), instead 
of being taken equal to y. 

Thus, in the case of the two-circuit single wind- 
ing we have 

C=ny+2 
and in double windings (m being equal to 2) we 


have 
C=nyt+4. 


As a consequence of these and other laws con- 
trolling the whole subject of windings, many 
curious and important relations are found to exist 
between the number of conductors, poles, slots, 
pitches, &c., and with regard to re-entrancy and 
other properties. 

Windings for Rotary Converters.—As far as re- 








lates to their windings, rotary converters consist of 
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remaining third of the total number of conductors 
would be found to lie. It is desirable to select a 
number of conductors, half of which is a multiple 
of three, thus giving an equal number of pairs of 
conductors in each branch. Where a multiple- 
circuit winding is used, the number of conductors 
per pair of poles should be twice a multiple of 
three. A multiple-circuit three-phase rotary con- 
verter is given in Fig. 58. Further information re- 
garding the properties of rotary converters, and 
the resultant distribution of current in their wind- 
ings, is reserved for the chapter on rotary converters, 


ALTERNATING CURRENT WINDINGS. 


In general, any of the continuous current arma- 
ture windings may be employed for alternating 
current work, but the special considerations lead- 
ing to the use of alternating currents, generally 
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ductors, may be given by that of a six-pole machine | continuous current machines in which, at certain | make it necessary to abandon the styles of winding 
tors. I din oints of the winding, connections are made to col- | best suited to continuous current work, and to use 
be connected as a two-circuit single winding by | lector rings, alternating currents being received or | windings specially adapted to the conditions of 


with 104 armature conductors. The winding may 


making the pitch 17 at each end, or as a two-circuit | 
doubly re-entrant double winding, by making the | 


delivered at these points. 


The number of sections into which such windings 


alternating current practice. 
Attention should be called to the fact that all the 


pitch 17 at one end and 19 at the other. The second should be sub-divided, are given in the following re-entrant (or closed circuit) continuous current 


would be suitable for the same watt output as the | Table : 


first, but at one-half the voltage and twice the | 

current. | 

Formvuta For Two-Crrcurr Winpines. 

SAL ae aD 

The general formula for two-circuit windings | 

is : | 
C=nyt2m. 

where 


m = number of poles, 
y = average pitch. 
m = number of windings. 

The m windings will consist of a number of inde- 
pendently re-entrant windings, equal to the greatest 
common factor of yand m. Therefore, where it is 
desired that the m windings shall combine to form 
one re-entrant system, it will be necessary that the 
greatest common factor of y and m be made equal 


to l, \ 


| 
C = numberof face conductors. | 


windings must necessarily be two-circuit or multiple- 


_,. Maulti.-Cir- | circuit windings, while alternating current armatures 
Two-Cireuit cuit Wind- | may, and always do, from practical considerations 


Winding. Slestione . have one-circuit windings, 7.e., one circuit per 

Sections. Pair of ‘phase. From this it follows that any continuou- 

; Poles. | current winding may be used for alternating cur- 
Single-phase rotary converter 2 2 ‘rent work, but an alternating current winding 
 achage” cg rotary converter 4 4 cannot generally be used for continuous current 
opm aayenremter 863 5 work. In other words, the windings of alternating 


Thus in the case of the three-phase rotary con- 
verter winding shown in Fig. 57, connection should 


| be made from a conductor to one of the collector 


rings, and the winding should be traced through 
until one-third of the total face conductors have 
been traversed. From this point connection should 
be made to another collector ring. Tracing through 


another third leads to the point from which con- 


current armatures are essentially non-re-entrant 
(or open circuit) windings, with the exception of the 
ring-connected polyphase windings, which are re- 
entrant (or closed circuit) windings. These latter 
are, therefore, the only windings which are appli- 
| cable to alternating continuous current commutating 
machines. 

Usually for single-phase alternators, one slot or 





nection should be made to the remaining collector | coil per pole-piece is used (as represented in +4 


ring, between which and the first collector ring the 


59 and 60), and this permits of the most effective 
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position of the armature conductors as regards 
generation of electromotive force. If more slots 
or coils are used (as in Fig. 61), or, in the case of 
face windings, if the conductors are more evenly 
distributed over the face of the armature, the 
electromotive forces generated in the various con- 
ductors are in different phases, and the total 
electromotive force is less than the algebraic sum 
of the effective electromotive forces induced in each 
conductor. 

But, on the other hand, the sub-division of 
the conductors in several slots or angular posi- 
tions per pole, or, in the case of face windings, 
their more uniform distribution over the peripheral 
surface, decreases the inductance of the winding, 
with its attendant disadvantages. It also utilises 
more completely the available space and tends to 
bring about a better distribution of the necessary 
heating of core and conductors. Therefore, in cases 
where the voltage and the corresponding necessary 
insulation permit, the conductors are sometimes 
spread out to a greater or less extent from the ele- 
mentary groups necessary in cases where very high 
potentials are used. Windings in which such a 
subdivision is adopted, are said to have a multi- 
coil construction (Fig. 61), as distinguished from the 
form in which the conductors are assembled in one 
group per pole-piece (Figs. 59 and 60), which latter 
are called unicoil windings. ° 

In most multiphase windings, multi-coil construc- 
tion involves only very slight sacrifice of electro- 
motive force for a given total length of armature 
conductor, and in good designs is generally adopted 
to as great an extent as proper space allowance for 
insulation will permit. : 

It is desirable to emphasise the following points 
regarding the relative merits of unicoil and multi- 
coil construction. With a given number of con- 
ductors arranged in a multi-coil winding the electro- 
motive force at the terminals will be less at no load 
than would be the case if they had been arranged in a 
unicoil winding ; and the discrepancy will be greater 
in proportion to the number of coils into which 
the conductors per pole-piece are subdivided, 
assuming that the spacing of the groups of con- 
ductors is uniform over the entire periphery. 

But when the machine is loaded, the current in 
the armature causes reactions which play an im- 
portant part in determining—as will be shown later 
—the voltage at the generator terminals, and this 
may only be maintained constant as the load comes 
on by increasing the field excitation, often by a 
very considerable amount. Now with a given 
number of armature conductors, carrying a given 
current, these reactions are greatest when the 
armature conductors are concentrated in one group 
per pole-piece (Figs. 59 and 60), that is, when the 
unicoil construction is adopted ; and they decrease 
toa considerable degree as the conductors are sub- 
divided into small groups distributed over the 
entire armature surface, that is, they decrease when 
the multi-coil construction (Fig. 61) is used. Con- 
sequently, there may be little or no gain in voltage 
at full load by the use of a unicoil winding over 
that which would have been obtained with a multi- 
coil winding of an equal number of total turns, 
although at no load the difference would be very 
considerable. This matter will be treated from 
another standpoint in the chapter on ‘‘ Formule 
for Electromotive Force,” which we shall give 
later on. 

Multi-coil design (Fig. 61) also results in a much 
more equitable distribution of the conductors ; and, 
in the case of iron-clad construction, permits of 
coils of small depth and width, which cannot fail to 
be much more readily maintained at a low tem- 
perature for a given cross-section of conductor ; or, 
if desirable to take advantage of this point in 
another way, it should be practicable to use a some- 
what smaller cross-section of conductor for a given 
temperature limit. 

The unicoil winding of Fig. 59 may often with 
great advantage be modified in the way shown in 
Fig, 60, where the sides of the tooth are parallel, 
enabling the form-wound coil to be readily slipped 
into Place. The sides of the slots are notched for 
the reception of wedges, which serve to retain the 
coil i place. Parallel-sided slots become more 
essential the less the number of poles. For very 
ated of poles, radial slots are practically 

good. 

= Fig. 62 is shown a Y-connected unicoil three- 
phase winding. Fig. 63 differs from it only in 
aving the windings of the three-phases 4 con- 


Fig. 64 gives a portion of a three-phase winding, 
with 14 field poles and 21 armature coils (three coils 
per two-pole piece). This is a representative of a 
type of windings known as fractional pitch wind- 
ings, the relative merits of which will be discussed 
in the chapter on the design of polyphase generators. 
The diagrams in Figs. 65 and 66 give two more ex- 
amples of fractional pitch—-polyphase windings. 


Inpuction Motor WInpDINGs. 


The windings of induction motors are not essen- 
tially different from many already described. In 
order to keep the inductance low, the windings 
both for the rotor and stator are generally distri- 
buted in as many coils as there can be found room 
for on the surface, instead of being concentrated in 
a few large coils of many turns each. This becomes 
of especial importance in motors of large capacity ; 
in smaller motors the windings can consist of com- 
paratively few coils. This is the case in Fig. 67, 
where the stator winding of a 74 horse-power four- 
pole three-phase motor is divided up into two slots 
per pole-piece per phase. The rotor, whose wind- 
ing is generally made up of few conductors, each of 
large cross-section, is often most conveniently 
arranged with but one conductor per slot, as shown 
in Fig. 67. The diagrams of these stator and rotor 
windings are given in Fig. 68. Fig. 69 gives a use- 
ful type of winding for either the stator or the 
rotor of induction motors, the conductors, repre- 
sented by radial lines, being, in the case of the 
stator, generally replaced by coils. 

The matter of induction motor windings will be 
again taken up in the chapter devoted to the design 
of induction motors. 


(To be continued.) 


LITERATURE. 


Railway Track and Track Work. By FE. E. Russewu 
Trotman, A.M. Am. Soc. C.E. New York: The £n- 
gineering News Publishing Company. 

As the title implies, this book is an American pro- 
duction ; indeed, it might far more aptly have 
been named ‘‘ American Railway Track and Track 
Work.” Its publication at the present moment is 
distinctly opportune, for there are not wanting 
many who pronounce the American system as dis- 
tinctly an advance on our own practice. For 
many years the term ‘‘ American track” was 
accepted by us as synonymous with ‘rotten 
road”; just as our own term ‘‘ permanent way ” 
indicated a sound and solid piece of work. In 
recent years, however, a great change has taken 
place in the United States; the standards have 
been raised all round ; in place of 56-lb. or 60-lb. 
iron rails, we find 80-lb. 100-lb. steel; instead 
of light, flimsy trestle bridges, we find sub- 
stantial steel structures. Signals which formerly 
were almost non-existent in the States, are now 
worked pneumatically, and are electrically con- 
trolled. Above all, the speed of their trains has 
gone up by leaps and bounds. The ‘Daily 
Whizzers” of 10 years ago, which at best at- 
tained an average start-to-stop speed of 45 miles 
an hour, are now represented by the ‘‘ Empire 
State Express” and the ‘‘ Atlantic City Flyer.” 
Yet in spite of the vast strides which have been 
made, a perusal of Mr. Trotman’s book can- 
not but give to the English reader a very strong 
sense of the inadequacy of many American roads 
to deal with modern requirements. Indeed our 
author himself is imbued with this idea, and the 
following quotation aptly sums up the situation : 
The heavy train loads and wheel loads of modern 
traffic have, as an average, been increased without 
relative increase in strength of track, and beyond the 
safe and economical capacity of any but the largest 
trunk line tracks, and it is an undoubted fact that on 
many roads the track is far below the requirements for 
safety and economy. 

A few months ago we published an account of 

some monster locomotives which have been built 

for the Great Northern Railway, U.S.A. These 
engines are probably the heaviest in the world, 
the weight of engine alone totalling 95 tons, while 
the load on the driving axle is over 22 tons ; yet 
we find that the road which has to carry this 
gigantic piece of machinery is only laid with 80-lb. 
rails, there being 16 sleepers to the 30-ft. rail 
length, and the method of attachment 6 in. by 
ix in. steel spikes. 
A very interesting set of Tables is published in 











a great deal may be learnt as to the practice adopted 
by the more important American roads. But these 
figures should not be accepted as indicating the 
actual standard as carried out over the whole extent 
of the lines referred to; in many cases they apply 
to only a few miles of track, the rest of the line 
being laid with a far inferior type. As a matter 
of fact, it may safely be said that American roads 
are just now in a state of transition, and that as 
compared with our own ‘‘permanent way” the 
majority of their lines are far below our standards. 

Without going into the vexed question of the 
relative merits of the American Pee rail, and 
the English bull-head and chairs, we may point 
out one or two of the most striking differ- 
ences. The cost of ‘‘maintenance of way” is 
given by Mr. Trotman for 15 different roads, and 
the average price works out at 159/. per mile. 
Now the average of seven of our leading English 
railways is 265/. But the American figures range 
from 51. to 5201. per mile, whereas the English 
lines show a minimum of 215/., and a maximum 
of 3071. The low cost of maintenance on some 
American roads is easily to be accounted for ; but 
what are we to say of the 520. per mile of 
the Pennsylvania? It is possible that the many 
excellencies of a first-class American road may bea 
little too dear at the price. Evidently this is a 
case in which average figures are of little value. 

One point of difference which we learn from Mr. 
Trotman’s book is particularly worth noticing. We 
refer to the absence of check rails on curves and 
bridges. Of the 53 lines mentioned, 17 make no 
use of these whatever, and the rest appear to con- 
sider their use an almost superfluous luxury. 
Under the circumstances, derailments which appear 
so frequently in American accident returns are not 
to be wondered at. 

The book contains 25 chapters, besides the two 
appendices already referred to. There is an 
immense amount of detailed information in the 
book ; for instance, a whole chapter of 24 pages is 
devoted to track tools and supplies. The various 
methods of dealing with snow blocks are exhaus- 
tively treated, and though, rather to our surprise, 
we find no illustration of a ‘‘rotary” at work ; 
full details are given of ‘‘ bucking plows,” ‘‘ flan- 
gers,” ‘‘rotaries,” and ‘‘wing elevators,” names 
which are almost unknown to the English perma- 
nent-way inspector. There are over 200 illustra- 
tions in this volume, and though many of these 
are mere outline sketches, they give all the infor- 
mation that is required. Altogether, Mr. Trotman’s 
book well merits the careful attention of English 
railway engineers. 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No., XI. 
Sree, Worxs—(continued). 

Tue 150-Ton Execrric TRAVELLING CRANE. 
AN electrically-driven 150-ton travelling crane 
has been designed and constructed by Messrs. 
Schneider and Co. at their Creusdt Works. It 
is installed over the main casting pit for heavy steel 
ingots, and is illustrated, together with the pit, by 
Fig. 93, page 326. This installation must not be 
confused with the pit illustrated on page 242 ante, 
which is in the steel foundry. The 150-ton crane 
consists of the following parts : 

1. Two main girders each 23.4 metres (76.75 ft.) 
long. 

2. Two short cross-girders, supporting the main 








hected, 





the appendix to the book under notice, from which 
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MESSRS. SCHNEIDER AND CO’S WORKS AT CREUSOT; THE 150-TON CRANE. 


(For Description, see Page 325.) 
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3. Carrying wheels, four in each group, and the 
carriage running on tracks laid on overhead girders 
on each side of the shop. 

A truck carrying the lifting hook. 
. A three-speed lifting gear. 
A lowering gear. 
. The traversing gear. 
The gear for traversing the chain truck. 
. Two electric motors. 
10. Two foot-bridges and a cabin for the atten- 
dant. 

The main girders are of the box type, and are 
built of steel plates and angles. ach girder is 
1.700 metres (5.57 ft.) deep at the middle, the lower 


SONS OC 


transverse girders rests on eight wheels, four at 
each end. These wheels have cast-steel centres 
and wrought-steel tyres of U-section. To insure a 
fair distribution of load between the wheels, they 
are connected together in pairs by balance levers. 
The chain truck is of cast steel, and supports the 
shafts on which are mounted two chain wheels, 
over which the lifting chain passes. It rests on 
four cast-iron shoes, having strips of antifriction 
metal let into them. These shoes have oil cups 
cast in them, which insure a thorough lubrication 
of the slides where the car may be. The slides are 
of cast iron, and are covered for their whole length 
by cotton belting, which rests on them and pro- 
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flanges being parabolic. Both upper and lower 
flanges have a total thickness of 50 millimetres 
(1.97 in.), and are each built up of five 10-millimetre 
(.39 in.) plates. 

The upper flanges carry the tracks on which the 
chain truck runs (see Fig. 96). The two girders are 
braced together at the ends by cast-iron stiffeners, 
In addition to the short cross-girders on which they 
rest. At one end of the crane there are two such 
cast-iron cross-girders, of which one serves as an 
abutment for the chain used for traversing the 
chain truck, while the other is utilised for the 
Support of the lowering gear and the crane travers- 
Ing gear. At the other end of the crane there is 
only one cross-girder, which carries another chain 
wheel for the car-traversing chain, and also has 
attached to it one end of the lifting chain. The 
two main girders are further braced together by 
stiffeners built up of plates and angles, arched so 
as to give room for the passage of the chain truck 
below them (see Fig. 95). 








The travelling superstructure of longitudinal and 








tects them from dust. These belts are kept taut 
by a compensating device, and pass over guide 
pulleys on the chain car, which thus passes under- 
neath them. 

The lifting gear is arranged with three speeds— 
viz., a slow speed of 0,930 metres (3.05 ft.) per 
minute, a medium speed of 2.510 metres (8.23 ft.) 
per minute, and a high speed of 3.610 metres 
(11.84 ft.) per minute. These three speeds are 
obtained by means of friction clutches on a coun- 
tershaft driven by the motors. The clutches are 
controlled by forked levers operated by screws. 
Power is transmitted from these clutches by means 
of gearing to the first motion shaft. 

The lifting hook is fixed on a swivel frame, 
which is hung from the pin on which the lower 
chain wheel is fixed. The total lift is 13} metres 
(44.34 ft.). The lifting chain is constructed of two 
rows of links of steel plate 12.5 millimetres (4 in.) 
thick, there being four of these links on each side 


over which it runs are small in diameter, and, were 
the chain at all stiff, the stresses on it might be 
seriously increased. One end of the chain is fixed 
to one of the cast-iron braces at the end of the 
girder. After passing over the hook wheel and 
back over the car wheel, it is led round the driving 
wheel on the crab, and then through a guide back 
to the other end of the crane, where, after passing 
through a second curved guide, it hangs down 
freely. The guide supporting the chain is held up 
by movable brackets, which are displaced by the 
chain car as it passes by them, and afterwards 
return automatically to their places. The chain 
weighs 206 kilogrammes per metre run (138 Ib. per 
foot), and as its total length is 57.34 metres 
(188.07 ft.), the weight is 11,800 kilogrammes 
(11.61 tons). 

To lower the load a special gear has been pro- 
vided, worked by a friction clutch from the main 
countershaft. This friction clutch carries a bevel 
wheel of phosphor-bronze, gearing with a similar 
wheel keyed toa vertical shaft, at the other end 
of which is a second bevel wheel gearing with 
a couple of similar wheels running loose on a 
horizontal shaft. Either of these wheels, however, 
can be temporarily coupled to this shaft by a clutch, 
and the arrangement accordingly acts as a revers- 
ing gear. By means of this gear, light loads can be 
lifted at a high speed, as the horizontal shaft above 
mentioned drives a wheel (by a worm) running loose 
on the intermediate shaft of the crab, but which can 
be keyed to it by another clutch engaging at will 
either with this wheel or with the wheel controlling 
the main lifting gear. In order to lower a load, 
the clutches are set so that the wormwheel turns in 
the proper direction, and then this wheel is coupled 
to its shaft by its clutch, and the wheel driving the 
main gear is released. The worm shaft, we should 
add, is also provided with a band brake and counter- 
weight, which must be released before it can turn. 
The traversing gear is also controlled by a friction 
clutch on the main countershaft. The speed of 
traverse is 10.75 metres (35.26 ft.) per minute. 

The two motors are of the Ganz continuous 
current type, and were built by Messrs. Schneider 
and Co., who are sole licensees for the system in 
France and its colonies. Each motor is designed 
to take 45,000 watts. Two uninsulated pa 
supported on porcelain wheels, are used to convey 
the current to the crane. Carbon brushes are used 
on the crane for picking up the current from these 
cables. These brushes are hollow, the cables pass- 
ing through them, and they raise it from its sup- 
porting pulleys as the crane passes over them. 
Belts are used to connect the motors with the 
clutch shaft. The motors are designed to work at 
220 volts. The dynamo providing the current has 
an output of 100,000 watts, and is a four-pole Ganz 
machine. Both dynamos and motors are compound 
wound. 

Footways are provided on both sides of the crane, 
and run from end to end, giving access to all bear- 
ings and other parts requiring attention. They 
are supported by brackets fixed to the main girders. 
The attendant’s cabin is built of iron plates and 
angles, but has a wooden floor. It is fixed below 
the main girders of the crane, and from it the 
attendant can easily follow all motions of the hook. 
All the handwheels, foot levers, &c., are grouped 
together as close as possible, so as to be within 
easy reach of the attendant. As will be seen from 
Fig. 93, this 150-ton crane runs above the large 
casting pit, at one end of which the 10,000-ton 
press is placed. Fig. 97, annexed, gives an excel- 
lent idea of this part of the installation. 








THE WORLD’S RAILWAYS. 
Tue diagrams which wé give on page 328 afford a 
clear idea of the distribution of the railways of the 
world. Fig. 1 shows the mileage in the different 
countries of each separate Continent, and it will not 
surprise anyone to note the | eersce position taken 
by the United States, while Germanyand France take 
the first positions in Europe. But after all, the true 
test is the extent of railway per 100 square miles 
of territory, for that discloses the extent of the en- 
couragement offered to manufactures and agricul- 
ture by the railway system, while one must read 
also on the other side of the account the population 
waiting upon railway extension. It might be 
possible to work out from these facts some formula 
for determining whether the railways or the popula- 
tion had reason to complain, but it could only be 





of the pins. Great care has been taken to insure 
the perfect flexibility of the chain, as the wheels 
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THE RAILWAYS OF THE WORLD. 
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miles of railways for each 100 square miles of area, 
and there are 5.3 miles for each 10,000 of the popu- 
lation, or at the rate of 1900 persons per mile 
of railway, while in France there are only 
12.1 miles per 100 square miles, but they have 
only 6.5 miles per 10,000 inhabitants, or about 
1535 persons per mile. Thus it may be generally 
said that both are in a fairly right position relative 
to each other. The United Kingdom is more com- 
pact and more densely populated, consequently 
each mile of railway finds more support. Belgium is 
in the same position. They have a greater mileage 
per unit of area than any other country, or 30.3 
miles per 100 square miles, and the population to 
support each mile is about the same as in Britain ; 
so that we in this country are not so well supplied 
with railways, when population is considered, as is 
Belgium. We come second amongst European 
countries so far as railway per unit of area is con- 
cerned, Holland is third with 14 miles, Germany 
fourth with 13.7 miles, Switzerland next with 13.6, 
and so on, as shown in diagram, Fig. 3. The 
United States takes a low position owing to its unde- 
veloped territory. Thus they have only 5.9 miles per 
100 miles of territory ; but then, again, they have 
less than 400 of a a ex on per mile of railway. 

It may therefore be accepted, from the general 
omg of view, that the countries which in diagram 

ig. 2 have long lines opposite their names should 


not have very long lines in diagram Fig. 3, since 


the combination would suggest that there was a con- 
siderable railway system for the area, without a 
large population to support it. Of course condi- 
tions may operate to make even this arrangement 
satisfactory. There is no question about the 
advisability of railway development in anticipation 
of requirements, for population will follow the 
railways ; but there is the almost inherent tendency 
towards squandering money in railway competition 





in promotion of the game of bluff or to satisfy the 
demands of railway contracting financiers. The 
average condition in Europe may be accepted as a 
fair guide ; it includes such backward countries as 
Turkey, as well as the progressive nations of the 
West ; and here there are 4 miles per 100 square 
miles, while there are 10.6 miles per 10,000 inhabi- 
tants, or about 1000 inhabitants per mile of railway. 
The obverse is the case in Australia, where they 
have barely a third of a mile per 100 square miles 
of territory; but it nevertheless works out to 
33 miles per 10,000 inhabitants, so that there are 
only 300 inhabitants to support each mile. Western 
Australia seems the most striking case. They have 
only the sixth of a mile per 100 square miles of 
territory, and yet so sparse is the population in 
comparison with the area that there are only 71 
inhabitants per mile of railway. The length of line 
per 10,000 inhabitants was, in this single instance, 
too great to put on diagram Fig. 3. 








THE MAXIM GUN.—No. III. 
Tue RirtE-CaLtisrE GuNn—(continied). 

In Figs. 33, 34, and 35, on page 330, is shown a 
complete mule equipment for a rifle-calibregun. Fig. 
33 illustrates the gun with the combined field car- 
riage and tripod on their pack-saddle. Another 
mule carries the wheels, as shown in Fig. 34, whilst 
a third mule carries the ammunition. The load for 
one animal is 2000 rounds; and, of course, the 
number of rounds that accompany a gun is dictated 
by strategical or tactical considerations. 

The mule service is, naturally, for mountain war- 
fare, but the end of the pole or back leg of the 
tripod can be hooked on to a limber, and thus form 
an infantry carriage for horse traction. Illustrations 
of carriages made by the Maxim Company will be 
given later, 


Another method of mounting the gun is shown 
in Fig. 36, page 331. This is an ingenious parapet- 
mounting, which would be exceedingly useful for 
fortifications or provisional entrenchments. It is 
shown on a wall, but can be used in connection 
with sandbags or earth embankments equally well> 
There are two claws, one only of which is shown in 
the engraving. These grasp the wall, while the 
bottom of the rack is held to the ground by 
the weight of the gun, the latter being worked up 
by means of a pinion which gears with the teeth of 
the rack. When in firing position the gun can be 
secured by a locking device, and, of course, it can 
be easily lowered when not in use, so as to act asa 
disappearing gun. The facility with which the 
gun can be transported is an admirable feature in 
this design. As will be seen, there is a pair of 
wheels, and when the gun is run down to the 
bottom of the rack the wheels are on the ground, 
and support the whole weight. The carriage 18 
then locked to the rack by a suitable device, the 
rack becomes a pole, and the securing arms are 
handles, between which a man can stand and push 
the gun in front of him. Military authorities 
attach considerable value to ready means of chang- 
ing gun positions. 

The standard R.C. gun is also intended to be 
used to accompany cavalry, and really becomes 
very light horse artillery of a very effective 
character. In Fig. 37 is shown what is known as 
the galloping carriage with gun and ammunition 
boxes. Here, again, the gun is almost hidden, not 
only by the shield, but by the seats of the carriage. 
The breech end is, however, shown projecting from 
between the seats. This, of course, is the travelling 
position, but in Fig. 38 the galloping carriage 4 
shown in the firing position. e seats are turne 
over and form shields, being plated with steel for 
the purpose. The belt of cartridges is also here 
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seen emerging from one of the ammunition boxes 
and passing into the gun. Twelve boxes of car- 
tridges are carried on this carriage, the total num- 
ber of rounds being 3000. This galloping carriage 
is quite a new feature, but several have already 
been supplied for abroad. The carriage has been 
pretty severely tested by the military authorities, 
in being taken at galloping pace over ditches, banks, 
&c., and it is considered that it would be able 
to go anywhere that cavalry would be able to act. 
The galloping or cavalry carriage may be con- 
trasted with the infantry carriage illustrated in 
Fig. 26 (see page 234 ante), 

Turning to the Naval service, we find various 
mountings for the R.C. Maxim gun. In Fig. 39, 

ge 330, is shown a cone mounting which is much 
used, it being adapted for ordinary broadside and 
other positions. The shield is generally used, as 
the gun is often placed in exposed positions. There 
is also a bulwark mounting for this class of gun, it 
. being placed on the ship’s rail, and can be clamped 
in any position. The bulwark is strong enough to 
well stand the comparatively small stress of firing. 
The same mounting is also used for military tops 
when there are gun positions on the mast. 

The Maxim gun, as will be seen from what 
has appeared, is entirely automatic, and will 
continue firing so long as the firing button re- 
mains pressed forward. Single shots can be fired 
by releasing the button immediately after a dis- 
charge. In that case the gun will be loaded, and 
firing can be continued by again pressing the 
firing button. To commence firing with a new 
belt of cartridges, it is necessary to turn the 
crank handle until it touches the buffer spring. 
This draws the lock back, and allows the carrier 
to drop into its lowest position. The end of the 
cartridge belt is then inserted through the feed 
block from the right, and pulled through to the 
left as far as it will go and the crank handle re- 
leased, when it will be carried back, thus throwing 
forward the lock ; the carrier now rises and seizes 
the base of the cartridge in the feed block. The 
crank handle is again turned forward, and the lock 
goes back, the carrier pulling the cartridge out of 
its belt, and afterwards placing it in a line with 
the barrel. The belt is then pulled again to the 
left as far as it will go, and the second cartridge 
comes into place over the chamber of the barrel. 
On letting go the handle once more, the lock 
goes forward, inserts the cartridge in the barrel, 
and the carrier, in rising, seizes the base of the next 
cartridge in the belt. The gun is then ready to 
commence firing. 

We have on previous occasions commented on 
the remarkable performances of the Maxim gun, 
which will discharge from a single barrel from 600 
to 700 rounds per minute. 

An interesting development of the rifle-calibre 
gun is that known as the ‘‘extra light.” Of this 
we publish several illustrations on page 338. 
Fig. 40 shows the gun in firing position mounted 
on a tripod ; Fig. 41 as packed and carried by 
infantry ; Fig. 42 illustrates the manner in which 
it is carried in a cavalry boot; Fig. 43 shows 
the extra light gun mounted on a tricycle ; whilst 
Fig. 44 gives a view of the same gun being fired. 
All these views have been prepared from photo- 
graphs taken from the gun itself. 

The extra light gun is not intended to take the 
place of the standard rifle-calibre guns just described, 
as certain desirable features have to be sacrificed in 
order to save weight. It has, however, the ad- 
vantage that it can be transported to positions 
that might not be attainable by the standard 
gun within the space of time that would be avail- 
able under certain conditions of warfare that 
might easily occur. It would be useful to stop a 
cavalry charge in an emergency, to check the 
sudden rush of a savage horde, or perhaps to cover 
‘retreat ; but it is not well adapted for an attack 
ona position, and is, in fact, a weapon of defence 
which might prove of incalculable vibe, but is not 
to be relied on in the same way as the standard gun. 
It would be also useful for police work in new coun- 
tries, and, in fact, wherever a small disciplined 
force had to deal with much larger numbers of un- 
drilled men who would become demoralised if their 

tst rush were stopped. It is deficient in compari- 
Son with the standard gun inasmuch as having, in 
ro lightest phase, no water jacket, it cannot be 
red continuously for an indefinite number of 
tounds, as the barrel would naturally get too hot 
ye would be necessary to allow it time to cool. 

though the mechanism is, in its general features, 





practically identical with that of the standard gun 
there are one or two trifling exceptions ; for in- 
stance, the spring for absorbing a portion of the 
recoil energy, and for returning the recoiling parts 
to their firing position after each discharge, is 
placed within the casing in place of being outside. 
This change is made in order to get the gun into a 
narrow leather case. This gun, however, is now 
occasionally made with a small water jacket, by 
means of which the number of rounds that may be 
continuously fired is increased; but, as already 
stated, the standard gun with its full supply of 
water is always preferable when it can be trans- 
ported, and it may be said that for regular opera- 
tions of warfare the standard weapon is itself 
sufficiently light to enable it to be, as a rule, 
transported as rapidly as any considerable body 
of troops can be moved. The question of ammu- 
nition has also to be taken into consideration, and 
it is little use having a very rapid-firing gun unless 
it can be kept supplied with ammunition ; except- 
ing, as already stated, for purposes of dealing with 
a sudden rush. 

Referring to Fig. 40, the tripod mounting is made 
of thin tubular steel, the hind leg or trail being 
hinged midway of its length, so that it can be 
folded for transport. The front legs are provided 
with projecting legs at their upper ends, and these 
bear against the upper part of the tripod. The 
front legs can be housed along the hind leg. The 
gun is supported by a crosshead pivoted to the 
upper part of the tripod. The crosshead is pro- 
vided with an arm which has its bearing on an 
are or segmental piece fixed to the hind leg of 
the tripod, as shown, and which carries the 
elevating gear. This arm can be clamped to 
the arc in any desired position by means of an 
eccentric clamp. The transverse movement of the 
gun is limited by two spring catches mounted 
on the ends of the arc. The weight of the 
gun is 27 lb., and that of the tripod 17} 1b. Re- 
ferring to Fig. 41 the weights additional to those of 
the gun and tripod are 1 lb. 14 oz. for spare parts, 
and 11 lb. 2 oz. for the knapsack. ‘This would 
make a total weight of 574 lb., or just over $ cwt. 
Another man would carry the ammunition in much 
the same manner. Five hundred rounds of .303 
smokeless ammunition would weigh just on 44 lb., 
whilst the knapsack would weigh 4 Ib. 

The cavalry gun and tripod is the same as the 
infantry gun and tripod, but is packed differently. 
Our illustration, Fig. 42, shows the off side with 
the gun itself in its case on boot. The tripod is 
carried on the near side in another case, and is 
naturally not shown in the engraving. The weight 
of the boot of the gun is 6 lIb., and that of the 
— boot 8 Ib. 

he tricycle gun is a very interesting feature, 
but it is needless to say that it would only be avail- 
able in districts where there were fairly good roads, 
and this discounts at once the great advantage this 
nature of weapon possesses in being transported 
with ease over difficult country. It may be, how- 
ever, that the improvement in the motor car, for 
which we are still waiting, will some day enable 
guns of various natures to be transported with 
greater facility; but in that case an ‘‘ extra light” 
gun would be likely to have its sphere of useful- 
ness curtailed instead of extended, for the saving 
in weight gained with the extra light weapon would 
not be so important a factor if mechanical means 
were utilised for transport. As seen by Fig. 44, 
two guns are mounted on the tricycle. The weight 
of the cycle is 121 lb., that of the two guns 54 lb., 
of the tripod 174 lb., and of the spare parts 8 lb. 
A thousand rounds of ammunition carried in the 
boxes would weigh 87} lb. This is in all a good 
weight to propel, but we have seen the two 
riders drive the machine at a very smart pace 
on the level. Hill work would naturally be done 
on foot, the tricycle becoming a hand-carriage. 








THE CENTRAL LONDON RAILWAY. 
In former issues (see pages 214, 236, and 259 
ante) we have given a brief account of the general 
features of this important link that is now being 
constructed between the City and the west of Lon- 
don, and have also described and illustrated some of 
the electric locomotives which it is proposed to use. 
Our present object is to deal with the methods of 
construction by which the work is being carried out. 
As already stated, the engineers for this line are 
Sir John Fowler and Sir Benjamin Baker. With 





them there was originally associated the late Mr. 





Greathead, whose work: as a pioneer of this class of 
deep-tunnel railway we have, in the past, so often 
had occasion to speak. His early death was a great 
blow to the enterprise, but his place has been taken 
by Mr. Basil Mott, who has had considerable ex- 
perience in the construction and working of this 
type of electrical railway, and whose services the 
promoters were extremely fortunate in securing. 
This gentleman is now associated with Sir John 
Fowler and Sir Benjamin Baker as engineers 
of the new line. The contract for the work of 
the railway is under the direction of the Electric 
Traction Company, Limited, of which Mr. F, Hud- 
dleston isthe engineer. Our readers will remember 
the connection of this gentleman with the Liverpool 
electric railway along the line of docks. The con- 
structive work of the line has been divided into six 
contracts. Beginning at the West End at Shep- 
herd’s Bush, the first three contracts have been 
let to Mr. John Price, whose work extends to the 
Marble Arch. From thence to the General Post 
Office includes two contracts, both of which have 
been secured by Messrs. Walter Scott and Co., of 
Newcastle-on-Tyne. Contract No. 6 extends from 
the General Post Office to the Bank, and has been 
let to Mr. George Talbot. This includes the General 
Post Office Station and the Bank Terminus, as well 
as the important work beneath the roadway in 
front of the Mansion House, which we briefly de- 
scribed in our issue of February 18 (see page 216 
ante). In this article we shall deal almost exclusively 
with the contracts of Messrs. Walter Scott and 
Co., as it is that section of the work we have had 
an opportunity of inspecting, through the courtesy 
of the engineers of the line and the contractors. 
It will be understood, however, that much which is 
said of this section applies also to the methods of 
working followed on the remaining contracts. 

The line runs throughout almost entirely in the 
London clay, the exceptions being where it passes 
up through the gravel at the western end, and also 
the length extending from Berners-street, Oxford- 
street, to Red Lion-street, Holborn, where the 
tunnels run along the line of junction between the 
Reading beds and the clay. The former consist of 
green and red marl, with patches of rock, but, not 
being water-bearing, compressed air is not required 
for the working. Air at moderate pressure was, 
however, used where the tunnels come to the sur- 
face at Shepherd’s Bush. A part of the line which 
has received a good deal of consideration is that 
which crosses the Holborn valley and runs under 
the viaduct. Here the tunnels keep in the clay, 
even in passing under the site of the old Fleet 
Ditch, but the dip of the ground naturally brings 
the line closer to the surface. In consequence of 
this, and the superincumbent pressure of the via- 
duct, it has been determined to use compressed 
air along this section as a matter of precau- 
tion, and not with any idea of excluding water, 
which it is not anticipated will be met with. 
Whether the caution here exercised is called for 
by the circumstances is a matter of opinion ; but 
certainly, excepting in the matter of adding to the 
expense of construction, there can be no fault 
found with making assurance doubly sure. That 
the air supports the face of the excavation is 
reasonable, and is borne out by the fact that the 
earth is more difficult to get out when pressure is 
used. At 201b. to the square inch, which is the 
pressure to be applied, the total pressure on the 
whole face will be, roughly, about 130 tons. 

It has been stated in our former description that 
the line consists of two tunnels for the up and 
down lines respectively. The usual diameter of 
these is 11 ft. 6 in. inside. Where there are 
stations the tunnels are enlarged to 21 ft. 2 in. 
diameter, so as to take platforms, &c. There are 
also cross-over tunnels of 26 ft. internal diameter 
for the purpose of connecting the up and down 
lines, and affording shunting facilities. 

The rail level in the stations will be 80 ft. to 
90 ft. below the surface, and passengers will be 
conveyed to the platforms by lifts which it is pro- 
posed shall be worked electrically. After leaving 
the stations the tunnel runs down at a gradient of 
1 in 30 for a distance of about 300 ft., whilst the 
gradient in approaching is 1 in 60 for about 600 ft. 
This puts the stations about 10 ft. higher than the 
main length of line. The figures vary somewhat, 
but those given may be taken as general. The 
surface of the ground is not a dead level; for 
instance, one station at the western end is 102 ft. 
below the surface. 

Turning now more exclusively to Messrs. Scott's 
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contracts, we will describe briefly the method of 
carrying out the work. Starting at the surface, 
the first operation is the sinking of the shafts, 
which, in the completed work, will give passengers 
access to the line. In each station there are two 
shafts, each 23 ft. in diameter, and one of 18 ft. 
diameter, and as the company have taken as little 
surface land as possible on a line of route where 
land is so supremely valuable, the site is pretty well 
crowded, the shafts occupying about half the avail- 
able area. The shafts are lined with cast iron, 
and the first part is put in by bolting the segments 
together and sinking the rings bodily by means 
of weighting—baulks of timber being placed 
across for the purpose—whilst excavation is carried 
on from the interior. No great weight is required 
to sink the rings, the gravel being fairly free as a 
rule. When the clay is reached and has been pene- 
trated for a foot or two, under-pinning is started ; 
the clay being removed to the net diameter of the 
shaft and the segments lowered down and put in 
position singly beneath the work already in place. 
Each ring, as completed, is grouted at the back to 
fill up any space between the iron and the earth. 
The bottom of the shaft is formed by 2 ft. or 3 ft. 
of concrete. All these shafts are sunk by the aid 
of steam locomotive cranes. 

When the shaft is finished the head gear, which 
is to be used throughout the tunnelling operations, 


(For Descrivtion, see Paae 328.) 


is erected. On this contract hydraulic lifts are 
used throughout for the purpose of raising and 
lowering materials. The hydraulic jigger has a 
ram 1 ft. in diameter and 10 ft. stroke, with ten- 
fold multiplying gear, so that the lift is 100 ft. 
This hydraulic machinery is by the Hydraulic En- 
gineering Company, of Chester, and the power 
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39. 


water for working it is taken from the mains of 
the London Hydraulic Power Company. The cages 
used are of the ordinary colliery pattern. The hy- 
draulic method was adopted largely on account of 
its quietness in working, and it may be said here 
that the contractors have used every precaution to 
create as little nuisance as possible to the dwellings 
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surrounding their works. It speaks well for the 
machinery supplied that during the whole of the 
Operations, so far, there has never been a failure in 
the hydraulic lifting gear. 

he other machinery required for carrying on 
the work is erected by the time the shafts are com- 
pleted. _It consists of compressing machinery to 
supply air for grouting and pumping, and electric 
generating plant to give current for lighting and 
motive purposes. The boilers are of the ordi- 
nary locomotive-portable type, and supply steam 
for from 30 to 60 horse-power. The air com- 
pressor cylinders are 12 in. in diameter by 
18 in. stroke, both air and steam. They are of 





(For Description, see Page 328.) 
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the horizontal tandem type. 
The air is pressed to about 
60 lb. to the square inch. 
The electric engines, which 
are by Messrs. Scott and 
Mountain, of Newcastle-on- 
Tyne, are of their com- 
pound, central valve, in- 
closed, and self-lubricating 
type. We shall give a full 
description and illustration 
of these engines and other 
plant supplied by this firm 
in a future issue, and may, 
therefore, leave details for the present. The 
dynamos, by the same firm, will give 120 amperes 
at 200 volts, that being the tension both for 
motors and lighting. Great ingenuity has been 
displayed in getting the plant required on the 
space available, and at the same time leaving 
room for dealing with the clay excavated. For 
instance, in one station, which may be taken 
as typical, the total area measures 52 ft. by 56 ft., 
and more than half this is occupied by three shafts. 
Nevertheless, room has to be found for a steam 
boiler, in some cases more than one, an air com- 
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to which space has to be provided for handling 
|the carts which carry away the clay and bring 
/in iron lining and other material. The clay is 
|brought up in ordinary tubs by the cages 
jon to a raised platform, and tipped through 
}tumblers into the carts. As much as 305 loads 
have been removed from one station in 24 
jhours; and for the whole of this contract the 
irate has been 1000 cartloads in a day. The 
‘bulk of the spoil is taken to wharves on the 
|river, to be carried by lighters to Barking, where 
it is being deposited for reclamation purposes. Of 
the iron lining for the tunnels, bricks, lime, cement, 
| &c., about 60 loads per day of 24 hours are, on an 
average, sent down at each station. On this con- 
' tract there are to be six stations, viz., Marble Arch, 
| Davis-street, Oxford Circus, Tottenham Court- 
‘road, British Museum, and Chancery-lane. 

The permanent passages of the stations, which 
will afford communication for passengers, leave the 
lifts at a height of about 10 ft. above the rails. It 

is, therefore, necessary in all cases to drive a tem- 
/porary passage at the level of the rails in the 
‘tunnel. These passages are of 8 ft. internal dia- 


| meter, and have all been iron-lined. On the line 
| of tunnel being reached a break-up is formed, and 


pressor, an air receiver, an engine and dynamo, |a cylindrical chamber, iron-lined, is constructed, in 


the head gear for a 3-ton steam crane ; in addition 





which to erect the tunnelling shield. This cham- 
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ber, which is, in fact, the first part of the tunnel 
formed, is 15 ft. in diameter and 7 ft. long, being 
somewhat larger than the tunnel proper. In this 
chamber the shield is erected. 

On our two-page plate we give, in Figs. 52 to 59, 
engravings of the shields used in constructing the 
tunnels. They have been constructed by Messrs. 
Markham and Co., of Chesterfield, and have 
worked admirably throughout. They are of two 
kinds, namely, a large shield 22 ft. 10 in. outside 
diameter, Figs. 55 to 59, which is used for the 
stations, and a smaller shield, Figs. 52 to 54, 
the ordinary diameter of which is 12 ft. 8 in.; 
although there is a slight variation in the latter 
in order to meet the case of tunnels requiring 
to be made of larger diameter in parts of the 
line that are on a curve, and where, therefore, 
extra clearance has to be allowed to the rolling 
stock. 

Referring to the station shield, the length over 
all is 6 ft. 10 in. The shell or skin is formed of 
strong steel plates carefully fitted and strongly 
riveted together, and strengthened by two strong 
cast-iron rings. Each ring is made up of 22 seg- 
ments, the joints of which are accurately machined 
and strongly bolted together, the front ring forming 
a cutting edge. The inner ring forms the main 
body of the shield, on which are fixed 22 hydraulic 
rams, as shown. Between these two rings comes a 
strong steel diaphragm plate, to further augment 
the rigidity of the whole. The rams each consist 
of a ram with its cylinder or case, and a crosshead 
for the end of the ram, the latter of which is formed 
to bed on the flange of the tunnel rings. These 
rams are coupled together, and are in communica- 
tion with hydraulic pressure pumps by a series of 
pressure and return pipes in which are fixed shut- 
off valves to each ram, so that any one or more 
rams can be disconnected, and the direction of the 
forward movement of the shield thus controlled. 
In these pipes are also placed two reversing valves, 
the use of which is to direct the flow of pressure 
water, so as to either force the rams in or out as 
required. The return water from the ram cylinders 
is delivered back into the supply tanks of the 
pressure pumps, so that it is used over and over 
again. 

The structure of the shield is further strength- 
ened by two vertical and three horizontal stringers 
formed of steel plates and channels, these being 
strongly connected at their ends to the body of the 
shield. The two upper horizontal stringers are 
formed to receive six hydraulic cylinders with rams 
which are used for the purpose of keeping up the 
working face of the tunnel where the excavation is 
proceeding, and thus preventing a slip. The heads 
of these rams are attached to sliding floors which are 
used by the men to work upon. These face rams, 
as they are called, are served by pressure and return 
pipes, in which are the usual controlling valves, the 
pressure always remaining upon the rams so as 
to form a constant support for the face of the 
tunnel, the rams being forced back against the 
pressure as the shield advances. The station 
shields are provided with what are called hy- 
draulic erectors, that are used for lifting into 
position the segments of the cast-iron rings forming 
the tunnels, ready for bolting together in their 
permanent position. These erectors consist of an 
hydraulic lifting cylinder pivoted on a_ strong 
centre, which is securely bolted to one of the 
vertical stringers. The lifting cylinder is fitted 
with a ram, which has a head on the end of it so 
constructed as to be readily attached to the tunnel 
ring segments. There are two turning rams 
attached by chains to a wheel on the pivot of the 
lifting cylinder, by which means the latter is 
turned to any required position. The erectors are 
operated by suitable valves geared up to handles 
conveniently placed on the floors of shield. 

The operation of the shield may be described as 
follows: When the ground in front is sufficiently 
removed to allow the shield to be pushed forward, 
the water pressure is admitted to the rams, the 
heads of which are against the last ring of tunnel 
plates put in. As the rams move outwards they 
push the shield forward. After they have made a 
full stroke the shield has been advanced a sufticient 
distance to allow a ring of tunnel-plates being put 
together in the back portion of the skin of shield 
after the rams have been forced back into their cy- 
linders. The ring of tunnel-plates is then securely 
bolted together and to the last ring, and the opera- 
tion for the getting in of the next ring proceeded 
with. 





The small or ordinary tunnel shields are similar 
in construction to the large station shields. The 
skin is formed of two thicknesses of steel plates, 
the total length of the shield being 7 ft. The front 
or cutting end is formed of a strong circular cast- 
iron ring, divided in halves, on which are secured 
steel knives, made in short segments, and forming 
a perfectly true circular cutting edge. These 
knives are so arranged that they can be ad- 
justed to cut a slightly larger diameter than 
the body of the shield, if necessary. Behind 
the cutting-edge ring comes a strong bulkhead, 
in which is a heading-out hole 6 ft. 6 in. high 
by 5 ft. 3in. wide. Atthe back of the bulkhead 
there is a strong ring of cast iron made in six seg- 
ments, having flanges which form the joints be- 
tween each segment. These joints are securely 
bolted together, and the ring is also well bolted to 
the skin of the shield. On this ring are secured 
hydraulic rams similar to those on the large shields, 
one on each segment of the ring, or six in all. 
These are connected by pressure and return pipes 
to two hand-pumps, each fixed to strong water tanks 
securely bolted into the shields. The working of 
these rams is the same as that described for the 
large station shields. The hand-pumps are fitted 
with compound rams, one ram being larger than 
the other. The object of this is that by a simple 
arrangement the larger rams can be operated, while 
the pressure required is not excessive, as is always 
the case when the rams are only being pumped 
in after having advanced the shields to their 
full length ; and sometimes when the shield is 
in places where the resistance to its progress 
forward is not excessive. The movement of the 
shield by the larger rams is naturally much 
faster than when the smaller ones are used. When 
greater pressure is necessary, the smaller rams are 
thrown into gear, thus making the working of the 
pumps lighter, but the movement of the rams is 
correspondingly slower. Each hydraulic ram is 
fitted with a shut-off valve as described for the 
large shield, and a reversing valve is also used, so 
that the rams can be moved outwards or inwards as 
desired, the return water being delivered into the 
pump tanks as it leaves the ram cases. 

In operating the ordinary tunnel shield, after it 
has been erected in the chamber provided, the 
first thing to do is to drive a heading in advance 
7 ft. or 8 ft. If the ground be hard, as it is 
throughout Messrs. Scott’s contract, the whole of 
the clay is removed in front of the shield for 
the distance of one ring, or 20 in., with the ex- 
ception of an annulus of from 1 in. to 2 in. which 
is left for the cutting edge of the shield to take 
away. Before the shield is moved forward a 
number of pointed pieces of timber are placed 
horizontally in front of the shield, their pointed 
ends being inserted in the face, and their 
other ends abutting on the shield. As the latter 
is forced forward by the hydraulic rams, the 
clay is loosened by these piles, being broken down 
into the heading, and the miners then get through 
the shield and remove the earth. When the shield 
has been pushed forward sufficiently far by the 
rams—the latter pressing against the completed 
end of the iron lining as an abutment—the next 
ring of lining is erected inside the tail of the 
shield, and, having been bolted up, the shield can 
be again moved on. The annular space between 
the earth and the iron lining, left by the advance 
of the shield—it being remembered that the ring 
of lining is erected inside the tail of the shield— 
is filled up by grouting, which is forced through 
holes purposely made in the lining by means of 
compressed air in a manner already described in 
ENGINEERING. 

On this contract the work of pumping the pres- 
sure water for the rams is wholly done by com- 
pressed-air engines, the hand-pumps not being 
used. In Fig. 60 we give an illustration of the air- 
driven pumps by which the pressure water is sup- 
plied, and which are attached to the shield. They 
are supplied by Messrs. Hayward-Tyler, and Co., of 
London, and have proved of great benefit in expe- 
diting the work, the hand-pumping being a slow and 
tedious process which will occupy the whole gang of 
13 men from 20 to 25 minutes. The pumps are en- 
tirely self-contained, and are attached to the shield 
without the alteration of any other arrangements, the 
pumps taking their water from the tanks provided 
for the hand-pumps. They have 7-in. air cylinders 
and l-in. water cylinders. They are driven by the 
compressed air, the supply of which is already pro- 
vided for the other parts of the work, and are so 





proportioned that they produce a pressure of one 
ton per square inch with 50 lb. per square inch of 
compressed air. They are capable of working up 
to 1} tons, and are tested for 80 lb. air pressure ; 
but the water pressure that has been found most 
suitable has been from 800 lb. to 1600 Ib. to the 
square inch, according to the nature of the soil. 

These pumps are supplied in two sizes, one for 
the smaller shield and one for the larger. It is 
found in practice that by the use of this arrange. 
ment, the shields can be moved at such a speed that 
both the forward and return motions of the rams 
are completed in six minutes. In designing these 
pumps it was necessary to secure the greatest pos- 
sible compactness and simplicity, and to avoid the 
use of any external working parts which could get 
in the way or become damaged. The moving parts 
of the motor cylinder are only two in number, 
the piston and the slide valve, the reversing 
action being entirely automatic by the air pressure, 
The hydraulic pumps are of gun-metal, one placed 
at each end of the motor cylinder with the valves 
carefully constructed for hard and continuous work, 
A detachable starting handle is provided, worked 
from a convenient position. One great incidental ad- 
vantage which has been experienced by this arrange- 
ment, as compared with other forms of pump driy- 
ing, is that the exhaust air from the cylinder greatly 
assists and improves the ventilation of the tunnel. 
In the ordinary-sized tunnel the segments are lifted 
and placed in by hand. They weigh from 7 cwt. to 
8 ewt., and six to eight men find no great difficulty 
in handling them when accustomed to the work. 

The rate of progress varies from two to four 
rings erected per shift, or from 40 in. to 80 in. 
completed for 10 hours’ work. 

The method of working the larger shield is not 
greatly different in principle to that of the smaller 
one, excepting that no advance heading is driven. 
The interior of this shield is divided up by two 
vertical girders and three horizontal platforms, and 
there are the rams with tables supporting the face, 
as already stated. The earth is removed from the 
face by hand, and is thrown on to the platforms, 
and from thence to the wagons beneath. There are 
the piles for breaking up the earth, as in the 
smaller shields. The progress is usually from one 
to two rings per 10 hours, but the rings are 18 in 
long. 

The hydraulic pumps for the larger shields are 
driven by electric motors supplied by Messrs. 
Scott and Mountain. These will be referred to 
later ; as will also an ingenious electric excavator 
which has been in use for some time on this con- 
tract, and the electric locomotives which are used 
for conveying spoil and constructive materials. 
The pressure for moving the shield forward 
is from 800 lb. per square inch to 1600 lb. per 
square inch, according to the nature of the work. 
There are 22 pushing rams of 7 in. diameter, and 
these can each be controlled individually, so that 
the line of advance of the shield can be adjusted 
if needed. The regulating valves are shown in 
Fig. 56. 

In concluding this part of our notice of the work, 
we have to express our indebtedness to Mr. J. T. 
Middleton, the managing partner for Messrs. 
Walter Scott and Co., and to Mr. Thomas Thom- 
son, the agent of the firm, for their courtesy in 
supplying us with details of the work. 





ROYAL METEOROLOGICAL SOCIETY. 

Ar the meeting of this Society held on Wednesday 
evening, the 16th inst., at the Institution of Civil Engi- 
neers, Mr. F. C. Bayard, L.L.M., President, in the chair, 
a lecture on ‘‘ Photographing Meteorological Phenomena, 1 
was delivered by Mr. A. W. Clayden, M.A., Principa 
of the new college at Exeter, who gave details of his = 
periences as sesretary of a committee of the — 
Association. After referring to the extreme value Jf 
photographic methods of recording the movements o 
instruments, the lecturer spoke of the real importance oi 
preserving photographic records of all sorts of wants 
meteorological a — — var ters 
of companion photographs showing the same C 
ecm Menenne, Tt was suggested that meteorologist 
throughout the country should co-operate with 
Royal Meteorological Society in securing such — ““ 
The phenomena of the lightning discharge, 4s “4 el 
guished from those of a single flash, were ~— , 
scribed and illustrated by a number of lantern si a 
Some of the puzzles offered by lightning photo; = 
were next alluded to, and the lecturer state — “a 
he had repeatedly found that a sin le a 
lasted several seconds. Mr. Clayden then Spore -. 
the “black” flashes shown in photographs, an ‘ed t0 
scribed the steps by which some years ago, he bron ocho 
the proof that they were merely a photographic a oo 
menon, but one which still remains unexplained. 
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ing on to a consideration of cloud photography, the 
various methods in use were explained, and a large 
number of lantern slides were exhibited, in some of 
which the clouds were shown on a background of blue 
sky in nearly their natural colours, a result obtained by 
the ‘employment of suitable developers on a specially 
repared plate. The method employed at Exeter by the 
ecturer for the measurement of cloud altitudes was fully 
described. This differs from all other methods in using 
the sun as a reference point. Mr. Clayden then spoke of 
the difficulty in getting good pictures of cirrus clouds, 
and described the methods dependent on the polarisation 
of the blue light of the sky, but expressed a conviction 
that polarisation had nothing to do with their efficiency, 
which was really due to a general lessening of brightness 
which enabled the exposure to be properly judged. 








CALCIUM CARBIDE AND ACETYLENE. 

Av the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 15, Sir John Wolfe 
Barry, K.C.B., F.R.S., the President, in the chair, the 

aper read was **Calcium Carbide and Acetylene,” by 
Mir, Henry Fowler, Assoc. M. Inst. C.E. 

Acetylene was first isolated by E. Davy in 1837 from 
potassium carbide, a bye-product of Sir H. Davy’s method 
of manufacturing potassium. In the middle of the cen- 
tury Berthelot investigated its — and Wohler 
produced it from calcium carbide. During the past few 
years it had assumed commercial importance owing to the 
development of the electric furnace, in which calcium 
carbide could be readily produced from lime and carbon. 
The furnacesused consisted essentially of crucibles with car- 
bon rods forming the positive electrode and a bottom plate 
lined with carbon for the negative. In the more recent 
furnaces these crucibles were mounted on small trollies so 
that they might be run out of the furnace when ready and 
a fresh one inserted without loss of time. The carbide 
formed was a hard dense substance of reddish colour, un- 
acted upon by most of the ordinary re-agents. It wi 
however, rapidly decomposed by water into acetylene an 
lime, giving 5.9 cubic feet of acetylene, at a temperature 
of 60 deg. Fahr. and a pressure of 30 in. of mercury, per 
1 1b. of carbide. As the power required theoretically to 
produce 1 lb. of calcium carbide in an electric furnace was 
more than two horse-power hours, its manufacture was at 

resent restricted to localities where power was cheap, as, 
or instance, where water-power was available. 

Acetylene was a colourless with an intensely pene- 
trating odour, and was slightly soluble in water, and ex- 
tremely so in some other fluids. It was endothermic, 
giving 407 calories per cubic foot, whereas theoretically its 
value was 336.5 calories. Asan illuminant it gave the 
most brilliant light of all gases, 5 cubic feet per hour, 
under suitable conditions, giving 240 candle-power. For 
small consumptions, however, this value was not ob- 
tained, and ordinary burners, after a short time became 
clogged with soot. The latter defect could be overcome 
by the use of an injector burner, which, however, required 
a higher pressure. Various diluents had been suggested, 
but ad not been tried on a practical scale. The flame had 
a high actinic value, and caused light colours to appear 
lighter, and dark colours darker than when exposed to 
sunlight. The gas, when inhaled, combined with the 
hemoglobin and rendered the blood incapable of taking 
up oxygen, and thus caused suffocation. It had, how- 
ever, been shown that it was no more dangerous in this 
—— than coal gas. 

cetylene united with copper, in the presence of mois- 
ture and ammonia, formed copper acetylide, and this, 
when in a dry state, was vidieully explosive. Silver was 
similarly acted upon. 
_ Owing to the difficulty of obtaining the materials used 
in producing calcium carbide in a pure state, phos- 
phoretted and sulphuretted —— and ammonia were 
often foundin the gas, and these should be removed by 
passing the gas through water and an acidified solution of 
a metallic salt. Nearly all proportions of air and acety- 
lene were explosive, the gas itself being decomposed at 
780 deg. Cent. At higher pressures than two atmospheres, 
if this temperature was attained by a part of the gas, it was 
communicated throughout the whole mass, and a violent 
explosion occurred, which caused the pressure to rise to 
11 times the initial pressure ; but owing to cooling by 
radiation, &c., this was not reached in practice. Acety- 
lene could be readily liquefied, having a critical tempera- 
ture of 37 ow. Cent. and a pressure of 68 atmospheres. 
The resulting iquid was very light, and had a high co- 
efficient of expansion. Although this was a convenient 
method of storing a large quantity of gas in small bulk, it 
was unsafe, because of the ease and violence with which it 
exploded. The gas was extremely soluble in acetone; it 
had been suggested that this property might be used for 
its storage, but it had been shown that acetylene did not, 
even when thus dissolved, lose all its explosive properties. 
. Numberless devices for generating acetylene had been 
invented ; its application, however, was more dependent 
= its cost than upon the apparatus used in its manu- 
acture. With calcium carbide at 162. per ton, it could 
Compete with coal gas at 2s. 6d. per thousand cubic feet, 
when flat flames were used for the latter, and a light of 
not less than 30 candles was required. This rendered it 
Focaliarly suited for buildings in which coal gas was not 
G tainable. It has been used for lighting a station on the 
od Southern and Western Railway of Ireland, and at 
“4 Salford Docks of the Manchester Ship Canal. In the 
oud age special portable generators were used which 
nigh carried to any part of the docks, and which 
i ight be placed on the quay side and the gas led away to 
Pg placed in the holds of vessels. Amongst many 

er uses suggested were the lighting of lighthouses 


Teptships, buoys, military signals, &c., as a standard of 


Its price prevented its use for gas-engine 


driving. This reason also prohibited its use as an en- 
richer of coal gas, as it did not with low percentages give 
an increase of above 1 candle-power for 1 per cent. of 
acetylene. With ‘‘blue” water-gas it was even less 
applicable, as more than 10 per cent. was required before 
any illumination was obtained. Methane and nitrogen 
were claimed to carry the gas without affecting its illumi- 
nating power. 

For lighting railway carriages, where the gas was carried 
under pressure in reservoirs, it was essential, to prevent 
too-frequent re-charging, that the gas should have a high 
illuminating power. In addition to possessing this . i- 
fication, acetylene did not liquefy until 21.5 — eres 
at 0 deg. Cent., whereas oil-gas lost valuable hydrocar- 
bons, which were condensable at pressures below 9 atmo- 
spheres, the usual pressure to which oil-gas for use in 
carriage reservoirs was at first subjected. The loss of 
these illuminating agents reduced the candle-power to 
about 40 candles. Acetylene met with the same difficulty 
in the case of carriage-lighting as in others, namely, that 
so powerful a light was not needed as would give the best 
illuminating value for the gas. Tables were given to 
show that although acetylene had a nominal candle-power 
of 240 per 5 cubic feet per hour burnt, and oil-gas had 
only 40 candle-power, or as 6 to 1, yet for a consumption 
of 1 cubic foot per hour, the highest value of acetylene 
was a little over 200 candles, or 40 candles per cubic foot 
coed hour, whilst oil-gas gave 8 candles, and the ratio 

ecame 5 to 1. If this could be maintained, acetylene 
manufactured from calcium carbide at 16/. per ton would 
be cheaper per unit of _ than oil-gas, although the 
cost would be 0.103d. per burner hour for oil-gas against 
0.396d. per burner hour for acetylene. A light of 40 
candles was not, however, required in a single compart- 
ment, which, in fact, would, even with the tendency to 
demand better lighting, be brilliantly lit with 20 undies 
To obtain this lighting with acetylene would require a 
consumption of 0.585 cubic foot, costing 0.231d. per 
burner hour, whilst it could be obtained with oil-gas 
burnt in a regenerative lamp burning 1.464 cubic foot per 
hour for 0.1507d. per hour. Assuming that two reser- 
voirs, each of 10 cubic feet capacity, were placed under a 
five-compartment carriage, and charged to 105 Ib. per 
square inch above atmospheric pressure, the reservoirs 
would require recharging in 47.8 hours if acetylene were 
used, as against 19.2 hours with oil-gas. 





LAUNCHES AND TRIAL TRIPS. 

THE screw steamer Florence, of Liverpool, built by 
Messrs. 8S. M ‘Knight and Co., Limited, a after adjusting 
compasses,  etgnmre up the Firth of Clyde on March 3 
to undergo her speed trials, and attained a speed of 10.83 
knots. er dimensions, &c., are as follows: Length, 
140ft. ; breadth, 24 ft.; depth of hold, 9 ft. 8in. ; dead- 
weight carrying capacity about 400 tons. Her engines 
are of the ‘‘ compound” surface-condensing type, and 
have been built by Messrs. Ross and Duncan, Govan. 


H.M.S. Wolf completed on the 9th inst. her official 
full-power speed trials on the Clyde, in the presence of 
the Admiralty representatives. Rix runs were made on 
the measured mile with the following results : 








Steam. Time. Speed. 

lb. min. secs. knots. 

First mile ... 211 1 58} 30.46 
Second mile 212 1 56} 30.98 
Third mile ... 222 1 55} 31.25 
Fourth mile... 215 1 54% 31.41 
Fifth mile ... 223 1 OE 31.25 
Sixth mile ... 208 1 553 31.14 


The mean speed thus realised was 31.2 knots. After 
completing the six miles, the vessel was taken outside the 
Cumbrae to complete the three hours’ steaming at her 
contract speed of 30 knots, which was easily obtained, the 
results at the finish showing a speed of considerably over 
a quarter of a knot in excess of the contract. After com- 
pletion of this trial, the usual steering trials at full speed 
ahead and astern were carried out, and the stopping, 
starting, and reversing of the engines demonstrated for 
efficiency. The Admiralty were represen by Messrs. 
Welch and Wisdom; Devonport Dockyard by Messrs. 
Rider and Barry; and the chief engineer of the vessel, 
Mr. Glanville, was also present. r. R. Ratsey Bevis, 
Jun., and Mr. Roy M. ird, represented Messrs. Laird 
Brothers, the contractors. The Wolf is the tenth 30-knot 
destroyer that Messrs. Laird have now completed for the 
British Admiralty. 

Messrs. Short Brothers, Pallion, Sunderland, launched 
on the 11th inst., a steel screw steamer built for the Dur- 
ham Steam Shipping Company, Limited, of Newcastle- 
on-Tyne. This vessel is of the following dimensions : 
Length, 314 ft.; breadth, 45 ft.; depth moulded, 23 ft. 
4 in. There are no obstructions in the holds, deep fram- 
ing and side stringers being substituted for beams, this 
leaving the holds perfectly clear. There are four cargo 
hatchways with six steam winches, steam being supplied 
by a large horizontal donkey boiler. The engines, which 
are of the triple-expansion principle, are to be supplied 
by Messrs. William Allan and Co., Limited, of Sunder- 
land, having cylinders 24 in., 40 in., and 66 in. in diameter, 
with a stroke of 42 in., steam being supplied by two large 
steam boilers, having a working pressure of 160 1b. The 
vessel was named Ushaw. 


Messrs. D. and W. Henderson and Co., Partick, 
launched on the 12th inst. a steel screw cargo steamer 
constructed for Messrs. Maclay and McIntyre, Glasgow. 
The vessel, named Angola, is in length 375 ft., breadth 
50 ft., with a depth of 28 ft. 3 in., having a gross tonnage 








of about 4300 tons. A set of triple-expansion engines 


will be supplied and fitted by the builders, having cylin- 
ders 25 in., 41 in., and 67 in. in diameter by 4 ft. stroke. 


1 


The Irvine. om i ding and Engineering Company, 
Limited, Irvine, N.B., launched on the 11th inst. two 


screw steam trawlers, of 160 tons gross each, built for 
Messrs. Hagerup, Doughty, and Co., Grimsby, for the 
North Sea. Their dimensions are 110 ft. by 21 ft. by 
11 ft. 7 in. moulded, and they are being supplied mf 
Messrs. Muir and Houston, Limited, Glasgow, wit 
triple-expansion engines of about 250 indicated horse- 
power, having cylinders 10 in., 16 in., and 27 in. in dia- 
meter by 20 in. stroke, steam being supplied by a large 
steel boiler at 180 Ib. pressure. The vessels were named 
Valentia and Yeovil. 


Messrs. Workman, Clark, and Co., Limited, launched 
on the 11th inst. a large steel screw steamer built for 

essrs. Edward Bates and Son, Liverpool. She has a 
Board of Trade passenger certificate, and is fitted out to 
comply with American passenger regulations. The di- 
mensions are: Length, 480 ft.; breadth, 52 ft.; depth 
moulded, 38 ft., with a gross tonnage of 7300 tons, and 
the vessel is capable of carrying on Lloyd’s draught a 
deadweight of about 8800 tons. The new steamer was 
named the Indore, and will be engaged principally in the 
trade between Liverpool and American ports. Upwards 
of 800 head of cattle can be carried. veral thousand 
sheep can be arranged in pens. There are nine hatches 
arranged for the most expeditious loading and discharging 
of cargo. The rooms for the captain and officers are in a 
large saloon house, tastefully fitted up on the bridge, and 
suitable quarters are provided for the leading cattlemen 
and their assistants. The machinery is capable of indi- 
cating 4500 horse-power, having cylinders 294 in., 50 in., 
and 62 in. in diameter by 60 in. stroke. Steam is sup- 
plied at a pressure of 200 lb. from four large steel boilers. 





The s.s. Ronan, 1200 tons gross, built by Messrs. 
Ramage and Ferguson, Limited, Leith, for Messrs. 
George Gibson and Co., of the same port, completed her 
loaded trial on Saturday, when a mean speed of 13} knots 
was obtained on the measured mile at Aberledy. The 
vessel afterwards left for Rotterdam, and has made the 
— — of 30 hours from Leith to the Hook of 

olland. 


A steel paddle-wheel steamer, launched from the yard 
of Messrs, Phillips and Sons, Dartmouth, on Mon- 
day, is intended for passenger traffic on the estuar 
between Kingsbridge and Salcombe. The new vessel, 
66 ft. long by 13 ft. beam, has a promenade deck 48 ft. 
long. There are fore and aft cabins well fitted. Her 
speed will be 9 knots, and she will make the trip between 
the two towns in less than half-an-hour. The vessel is 
named the Salcombe Castle. 


On Thursday, Messrs. J. Redhead and Sons, of South 
Shields, launched a steel-screw steamer of about 6000 tons 
deadweight, built to the order of Messrs. W. H. and C. 
z J — of Cardiff. She was named the Frederick 

night. 











PrRSONAL.—Messrs. T. and R. Boote, Limited, of the 
Patent Tile Works, Burslem, ask us to state that owing 
to increasing business they have found it necessary to 
remove their London office from Waltham-buildings to 
the Birkbeck Bank Chambers, Southampton-buildings, 
Holborn, E.C., when they will be represented, as here- 
tofore, by Mr. Thomas Foster. 





Cycuists’ YEAR-Boox.-—This annual, which is edited 
by Mr. Henry Sturmey, and issued at 2s. by Messrs. 
Tithe and Son, 3, St. Bride-street, Ludgate Circus, E.C., 
will delight the heart of all cyclists, for it gives racing 
fixtures and records, and championship ——- 
&c., in all countries, with engravings of all famous 
cyclists ; while for the ordinary rider for pleasure there 
are lists of clubs, company registers, and a description of 
all the recent items of gear placed on the market. This 
latter is a most serviceable record, and is well worth the 
price for the whole book. 





TELEGRAPHIC DEVELOPMENT IN THE COLONIES.—The 
length of telegraph line in operation in 24 British 
colonies in 1896 was as follows: India, 46,375 miles ; 
Straits Settlements, 518 miles; Ceylon, 1048 miles; the 
Mauritius, 135 miles; New South Wales, 12,418 miles ; 
Victoria, 7508 miles; South Australia, 5570 miles; 
Western Australia, 5429 miles; Tasmania, 1813 miles; 
New Zealand, 6285 miles; Queensland, 10,026 miles ; 
Natal, 794 miles; the Cape of Good Hope, 6405 miles ; 
St. Helena, 11 miles; the Gold Coast, 512 miles; Do- 
minion of Canada, 31,735 miles; Newfoundland, 1314 
miles; Bermuda, 36 miles; the Bahamas, 6 miles; 
Jamaica, 926 miles ; Trinidad, 166 miles ; British Guiana, 
272 miles ; and Malta, 65 miles; making an aggregate of 
139,367 miles. The corresponding length of line in 
operation in 1886 was (returns are wanting for this 
year from Labuan, St. Helena, Newfoundland, and 
the Bahamas); India, 27,510 miles; Straits Settle- 
ments, 380 miles; Ceylon, 669 miles ; the Mauritius, 103 
miles; New South Wales, 10,570 miles; Victoria, 4094 
miles ; South Australia, 5402 miles; Western Australia, 
2383 miles; Tasmania, 1413 miles; New Zealand, 4546 
miles; Queensland, 8225 miles; Natal, 465 miles; the 
Cape of Good Hope, 4329 miles; the Gold Coast, 109 
Dominion of Canada, 25,336 miles; Bermuda, 


miles ; Praee , 
32 miles; Jamaica, 519 miles; Trinidad, 54 miles; 
British Guiana, 260 miles ; and Malta, 65 miles. Allow- 


ing, say, 500 miles for Labuan, St. Helena, Newfound- 
land, and the Bahamas, we arrive accordingly at an aggre. 





gate for 1886 of 96,966 miles, 
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ENGINES OF THE TWIN-SCREW YACHT “SOVEREIGN.” 
CONSTRUCTED BY THE W. AND A. FLETCHER CO., HOBOKEN, U.S A., FROM THE DESIGNS OF MR. JOHN H. MACALPINE. 


(For Description, see opposite Page.) 
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FOUR-POLE DYNAMO AND ENGINE. 
CONSTRUCTED BY 
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Ow1ne to the rapid strides now being made in the | 
use of electricity in ships of H.M. service, new types | 
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Messrs. W. H. Allen, Son, and Co.’s improved com- 


pound inverted double-acting engines. The whole of 


and sizes of electric machinery have lately been in- | the working parts are of steel, having a tensile strength 


troduced. 


lowering of guns, ventilation, hoisting, and various 
other uses, 

The smallest size of machine fitted in H.M. ships has 
a capacity of 50 amperes 80 volts ; whilst the largest, as 
fitted on big battleships and cruisers, has an output 
of 600 amperes 80 volts. On account of the size of 
these powerful dynamos, and their liability to mag- 
netically affect the compasses if of the ordinary inverted 
horseshoe type, the Admiralty decided to try other 
forms of field-magnet. After trial of an ironclad 
single horseshoe dynamo, the tendency is now towards 
amultipolar form, and we now illustrate one of the 
latest types of engines and four-pole dynamos con- 
structed by Messrs. W. H. Allen, Son, and Co. for 
H.M. service. The armature is a series-wound drum, 
only two sets of brushes being used. The core is sup- 


ported on a massive cast-iron frame, open at each end, | 


to allow of free access of air so as to ventilate the 
armature. The magnet of the machine is made of high 
permeability cast steel, and the commutator of hard- 
fawn copper. The dynamo has an output of 600 
amperes 80 volts, when running at a speed of 300 
revolutions per minute. This type of machine is now 
ing constructed for H.M.S. Amphitrite, and a 
sed size of the same type for 400 amperes, 80 volts, 
- also been made for H.M.SS. ernes, High- 
yer, and Hyacinth. The maximum rise of tem- 
perature of the latter machine, after a six hours’ run, 
18 only 65 deg. Fahr. 
The above dynamo is coupled directly to one of 





od. Originally, engines and dynamos were | of 30 tons, and an elongation of 27 per cent. in 2 in. 
placed in the vessels for lighting purposes only ; now | 
they are employed to drive motors for the raising and | 


The bearings are all of white metal. Great care has 
been taken with every detail, in consideration of the 
fact that the electric engine is subject to longer con- 
tinuous runs than almost any other auxiliary ma- 
chinery on board. The cylinders have diameters of 
74 in. and 15 in., with a stroke of 9in., and are con- 
structed for a working pressure of 300 lb. of steam. 
Upon trial at the makers’ works, the steam consump- 
tion, with 200 lb. of steam in the steam chest, and 
exhausting into the atmosphere, was 26 lb. of water 
per electrical horse-power per hour. 

Messrs. W. H. Allen, Son, and Co. have paid great 
attention to the governing of their electric light 
engine, and have succeeded in producing governors 
in which the drop in speed between half and full load 
is practically nil, and the total range from no load 
to full load is only 2 per cent., without any tendency 
to hunt. 








ENGINES OF THE TWIN-SCREW YACHT 
“SOVEREIGN.” 

On the opposite page we give illustrations of the 
main engines of the twin-screw yacht Sovereign, owned 
by Mr. M. C. D. Borden. 

The yacht was designed by Mr. J. Beavor-Webb, of 
New York, and the hull built by the John N. Robins 
Company, of South Brooklyn. The design of the main 
engines Mr. Webb entrusted to Mr. John H. Mac- 
alpine, of Washington, D.C., and they were built by 
the W. and A. Fletcher Company, of Hoboken, N.J. 

The engines are triple-expansion, with cylinders 
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of 15 in., 24 in., and 39 in. in diameter and 21 in. 
stroke. The steam pressure is 225 1b. per square inch. 
The principal peculiarity of the design lies in the 
framing, which is similar to that introduced by Mr. 
Macalpine in the engines of the Ketcham, trading on 
the Great Lakes. 

The objects of the design were to make a light, 
simple, and very open framing in which little hand 
fitting or forging would be required, and at the same 
time secure rigidity by avoiding all cross-bending on 
the various members. 

The nature of the framing is shown clearly by the 
engravings. The rods in the present case were of steel, 
supplied by the Bethlehem Steel Works, and the cast- 
ings at the junctions of the diagonals and columns, 
into which the rods are screwed, are of cast steel. The 
condition which must be fulfilled in order that the 
framing should go together off the machines, is that 
the castings should be bored and tapped accurately to 
the correct angles. To insure this it was only re- 
quisite to make a plate to which the castings could 
be bolted, and to which bearings were attached for 
guiding the boring bars. To bore out the hole for the 
horizontal bar a bridge was bolted to the plate by fitted 
bolts. This bridge took the upper end of the boring 
bar, while the lower end was guided by a hole in 
the plate itself. In dealing with the castings at the 
upper ends of the front columns, which also take 
diagonals, the upper face, which bolts to the cylin- 
ders, was first planed off. Then this face was butted 
against a recess in the plate of the special tool, so cut 
that the casting would then stand in proper relation to 
the boring bars. Thus for all operations performed 
by this tool each casting required to be set only once. 

The diagonals between the front and back columns 
had right and left hand screws cut on the ends, so that 
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in putting together the framing it was only necessary 
to turn these diagonals till the attached columns stood 
at the proper distance shown by a gauge. 

The Loctaamtad bar of the engine, to which the lower 
ends of the main guides are attached, is a round bar 
turned from end toend. A cut is planed off, about 
tin deep, to form a flat surface, which would give 
good support to the fitted bolts by which the guides 
are attached, and for the substantial set screws tapped 
into the front of the junction castings to hold against 
the pull on the horizontal bar when the engine is going 
astern. All nuts of the framing were secured by 
being firmly screwed up on thin copper washers. 

To insure the absence of cross-bending stresses on 
the rods of the framing, the forces acting at any junc- 
tion must pass through the point of intersection of the 
various numbers. The whole engine then becomes 
practically a rigid body, and there will be no sen- 
sible yield till the point of total breakdown was 
reached, This involves splitting the back columns 
and diagonals at the junction; but, as there could be 
no side yield at this point, no weakness was intro- 
duced. 

Longitudinal stability is obtained by bolting the 
horizontal bar firmly to the air pump, as shown, the 
air pump being in turn firmly bolted to the bedplate. 
The main guides are attached to the horizontal bar 
by carefully fitted bolts, and, at the top, strongly 
secyred to the cylinders, thus completing the longi- 
tudinal stability of the engine. 

It is important in all light framings to avoid redun- 
dancy as much as possibly, and this is done in the 
present case by fitting only two diagonals between 
the front and back columns. There is thus only left 
the redundancy which indispensably accompanies the 
bolting of all three cylinders together, and each 
member is submitted to a stress which is nearly defi- 
nite and which is easily calculated for each set of cir- 
cumstances, 

The valve gear is of the Stephenson type, reversed 
by a steam cylinder with hydraulic controlling cylinder 
pivoted to the bedplate and catching the reversing 
shaft just beside the low-pressure reversing lever, so 
that the heavy stresses of this gear can produce no 
sensible torsion of the shaft. The gear and reversin 
engine are merely shown by centre lines on the | 
elevation. 

We also give the Zeuner diagram of the valve motion. 
The rods are crossed, and the angles of advance of the 
ahead and astern eccentrics are seen to be very dif- 
ferent. The effect is to give a diminishing lead as the 
gear is linked up from full ahead position, the pre- 
admission remaining nearly constant. This setting 
makes the gear available over a long range of cut-off; 
and a suflicient astern motion is got without throwing 
over the links so far as straight gear. A very large 
lead can be used at the long cut-offs, and hence the 
necessary admission area is got with a comparatively 
short stroke of valve. As the gear is linked up, no 
doubt the maximum steam openings diminish rapidly. 
But this maximum opening then occurs at an earlier 
part of the stroke ne consequently for a smaller speed 
of piston, even if the revolutions remained constant. 
In a marine engine the revolutions vary approximately 
as the square root of the cut-off, the loading of the 
ship remaining the same. Taking all these factors into 
account, it will be found that the inlet speed at maxi- 
mum valve opening does not increase unduly as the 
gear is linked up. 

A small range of independent adjustment is given 
to each gear by making the pins which held the drag 
rods eccentric to the part passing through the revers- 
ing lever, as indicated by the small circles at the 
outer end of the reversing lever diagram. The inten- 
tion was to find by trial the best position for these 
pins, and key them up permanently, so that the valve 
setting could not be readily tampered with. 

Letters are marked at several points of the reversing 
lever diagram, Fig. 6, and the consequent valve 
motion is shown by corresponding letters on the curve 
of centres and circles of the Zeuner diagram, Fig. 5. 

The engravings are from the original sketch from 
which the details were copied, but the finished engine 
involves no sensible deviation except that the cast 
steel bedplate was deepened a few inches, as it was 
not desired to dish the ipainaes in the crank-pits. 

The building of the engines was excellently carried 
out by Messrs. Fletcher, and, since their completion 
last season, the engines have given great satisfaction. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 10, 1898. 

Prices of most iron and steel products continue 
weak even under a steady demand for current require- 
ments. The long-waited for upward tendency in prices 
must have fallen among thieves, for nothing is seen of 
it. The demand for pig iron is now a little below 
melting requirements, and, in consequence, prices are 
weak, Southern makers tried to mark prices up, but 
failed. They split upon the question of blowing out 
some of their furnaces. Everybody is waiting for some- 
thing to happen. The latest reports show that buyers 








of foundry iron are temporarily satisfied, and that 
buyers of forge are waiting for business. Bessemer 
and basic iron are stronger, the demand for steel 
taking this kind of pig as fast as made. The plate 
and structural mills are oversold. All the shipyards 
have their capacity taxed, and the locomotive works 
are busier than they have been for years. Quite 
a number of the better-equipped car- building 
works in the west are crowded, but outside of these 
cases work is not rushing. The attention of the busi- 
ness interests is being directed to an expansion of 
shipbuilding facilities, and the recent letter of 
Andrew Carnegie has added somewhat to this enticing 
field of investment. Mr. Carnegie assures us that 
ships can be built here cheaper than abroad. This 
Congress will grant a charter for an international 
bank to do business especially in Central and South 
America, capital 5,000,000 dols. Much interest is 
being taken in export matters, especially because of 
the encouraging export statistics of the past six 
months which have been published. Industrial indica- 
tions are very gratifying. Railroad building is being 
undertaken in some parts, and railroad men agree that 
the conditions are favourable for a great increase in 
work this year, especially in the wheat and corn belt 
of the States and on the Pacific slope. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
the pig-iron warrant market last Thursday some 15,000 tons 
of iron were dealt in, chiefly Scotch, which rose in price 
4d. per ton. Some excitement was caused in the after- 
noon by one member of the “‘ring” offering to sell a large 

uantity of American steel plates for delivery in the 

lyde. It was understood that 2000 tons had actually 
been sold to a large firm in the trade at 5/. 5s. per ton. 
Afterwards, however, it was reported that the trans- 
action had fallen through, the parties to the deal not 
being able to come to terms as to whether the price was 
5l. 5s. per ton net, or less the usual 5 per cent. About 
10,000 tons of warrant iron a hands, and prices gave 
way from 4d. to 14d. per ton. Business was very quiet on 
Friday forenoon, when about 15,000 tons were dealt in, and 
prices generally were steady at the previous night’s level. 
Other 15,000 tons changed hands in the afternoon, and the 
tone was easier, prices giving way from 4d. to 1d. per ton, 
and the settlement quotations were 46s. 3d., 40s. 44d., 
49s. 3d., and 51s. per ton. At the forenoon meeting of the 
‘*ring” on Monday business was dull. About 10,000 tons 
were dealt in, and Scotch iron lost 4d. per ton. In the after- 
noon other 10,000 tons changed hands, and prices closed 
steady. The only further change was Ao of 1d. per ton 
hematite iron. At the close the settlement quotations 
were 46s. 3d., 40s. 4$d., 49s. 3d., and 51s. per ton respec- 
tively. A small amount of business was done on Tuesday 
forenoon, when about 10,000 tons were dealt in, and 
Scotch and Cleveland gained 4d. per ton. There was 
more doing in the afternoon, and the market was firmer, 
some 20,000 tons of iron being dealt in. Scotch rose 
another ia. per ton, and hematite iron 1d. per ton. 
The settlement quotations at the close were 46s. 3d. 
40s. 6d., 49s.4}d., and 51s.perton. At the meeting of the 
“ring” this forenoon there was rather more business doing, 
and the tone was very firm. Upwards of 20,000 tons 
changed hands, and there was a rise in prices all round. 
In the afternoon some 25,000 tons of iron were dealt in, 
and Scotch gave way 4d. per ton, but other sorts ad- 
vanced. The settlement prices were 46s. 44d., 40s. 9d., 
49s. 6d., and 51s. per ton. The following are the quota- 
tions for No. 1 makers’ iron: Clyde, 50s. 6d. per ton ; 
Calder, 51s.; Gartsherrie and Summerlee, 51s. 6d. ; Colt- 
ness, 52s. 6d.—the foregoing all being shipped at Glas- 
gow ; Glengarnock (shipped at Ardrossan), 50s.; Shotts 
(ship at Leith), 52s.; Carron (ship at Grange- 
mouth), 51s. 6d. per ton. Last week’s shipments of pig 
iron amounted to 2837 tons, as compared with 4871 tons 
in the corresponding week of last year. They included 
230 tons for India, 510 for Italy, 468 tons for Germany, 
smaller quantities for other countries, 1359 tons coast- 
wise. At present there are still 81 furnaces in blast, 
against the same number in the corresponding week of 
last year. Six are making basic iron, 40 are working on 
hematite iron ore, and 35 are making ordinary iron. 
Speculation amongst occasional dealers in pig iron is just 
now at a low ebb, and shipments are also on a low 
scale. There is certainly a large demand for pig iron 
for home consumption, and the outlook is deemed 
favourable, owing to extensive shipbuilding and engineer- 
ing contracts that have lately been placed. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 333,438 tons yesterday afternoon, as compared 
with 333,717 tons yesterday week, thus showing a reduc- 
tion for the past week amounting to 379 tons. 


Finished Iron and Steel.—The makers of finished iron 
and steel stand firmly by their quotations, and as much 
as 5/. 12s. Gd. per ton has been paid for early delivery of 
ship-plates. It is said that the Clydebank Shipbuilding 
and Engineering Company lately placed an order for the 
supply of plates for a couple of years forward. As these 
were fixed at moderate prices, the Clydebank Company 
are favourably placed in offering for new work. The 
finished iron trade is fairly employed, and there is increas- 
ing activity at the steel works. 


Glasgow Copper Market.—There were 50 tons of copper 
bought last Friday forenoon, and the price advan 
2s. 6d. per ton. The price rose other 2s. 6d. per ton in 
the afternoon, but no business was done. At the morn- 
ing meeting on Friday there was no business done, but 





the price was advanced 1s. 3d. per ton. Prices 
reached 5s. in the afternoon, without any dealing taking 
place. One lot of tin was sold at 66/. per ton three 
months. ‘he market was a blank on Monday forenoon, 
but the price declined 1s. 3d. per ton. In the afternoon 
the morning’s price was recovered, but there was no busi- 
ness transacted. One lot of copper was sold on Tuesday 
forenoon, and the price gave way 3s. 9d. per ton. In the 
afternoon prices recovered 2s. 6d. per ton, but no business 
was done. Copper was firmer this forenoon, the quota- 
tions advancing 2s. 6d. per ton on the purchase of 25 tons, 
The price rose other 2s. 6d. per ton in the afternoon, to 
50/. 19s. per ton, but no business was done. 


New Shipbuilding Contracts.—The contracts for the 
new Pacific Steam Navigation Company’s mail boats have 
just been settled, and it is understood that one of them 
has gone to a firm on the lower reaches of the Clyde. It 
is said that the vessels are to be about 550 ft. long. The 
tenders for the two Cunard fast cargo boats, which are to 
be quite as long, are not due for a few days yet.—Messrs, 
J.and A. Allan, of Glasgow and Liverpool, have entered 
into important contracts with Clyde shipbuilding firms 
for the construction of two large screw steamers for the 
Canadian passenger and cattle trades. The vessels are to be 
500 ft. long, and of about 10,000 tons register. They will 
be constructed by Messrs. W. Denny Brothers, Dumbar. 
ton, and by Messrs. A. Stephen and Son, Linthouse, 
and it is expected that one of them will be ready by May 
or June of next year. Both vessels will be built to take 
the classification of the British Corporation Registry.— 
Messrs. John Scott and Co., Kinghorn, have secured 
an order of a couple of twin-screw ferry steamers 
for the Mersey Harbour Board, at a cost each of 
14,2307.—Mr. R. G. Gilmour, yacht and steam launch 
agent, Greenock, has placed an order with Messrs, 
M ‘Donald, Glasgow, for a fast steam yacht, 65 ft. length, 
10 ft. 6in. beam, and 6ft. in depth. The engines will 
be supplied by Messrs. M‘Kie and Baxter, Govan, and 
the vessel is to have a speed of 104 knots per hour. She 
will be finished in May—The tenders for the four first- 
class cruisers in the current year’s naval programme 
are due at Whitehall to-day. From the Clyde there are 
four tenders, those of the Clydebank Company, the Fair- 
field Company, the London and Glasgow Shipbuilding 
and Engineering Company, and Messrs. Scott and Com- 
pany, Greenock. It is hoped that at least that two of 
them will be placed on the Clyde.—Messrs. Fleming 
and Ferguson, Paisley, have booked an order for two 
powerful self-propelling bucket-ladder dredgers for 
the Japanese Government, to be used in connection 
with improvements now being carried out at Nagasaki 
Harbour.—Mr. G. L. Watson, Glasgow, has given out 
an order for a splendid new yacht of between 600 and 700 
tons to the Ailsa Shipbuilding Company at Troon.—No 
fewer than 37 new trawlers have been placed with the 
three shipbuilding firms at Aberdeen. They represent a 
capital of about 160,0007. Most of these vessels are for 
southern owners, and several are for foreigners. 


Technical College Scientific Society.—At a meeting of 
this society on Saturday evening, Mr. E. Hall-Brown, 
M.I.M.E., president, in the chair, a paper was read by 
Mr. John Thom, M.I.N.A., on ‘‘ Auxiliary Machinery 
for Steamships.” An interesting and lively discussion 
followed, in which the advocates of pumps attached to 
the main engines and pumps independent of them had an 
interesting and amusing battle. At the close a hearty 
vote of thanks was awarded to Mr. Thom for his valuable 
paper. 

Aluminium Rolling Mills to be started at Greenock.— 
Negotiations which have been in progress for some months 
past with the view of establishing works in Greenock for 
the rolling of aluminium, have at last resulted in an 
understanding between the Aluminium Company and 
the Greenock Water Trustees. The company have had 
the choice of several eligible sites, and the prospectus 13 
expected to be issued in the course of a few days. The 
works will employ a large number of hands. 


Royal Scottish Society of Arts.—At a meeting of the 
members of this society held in ee night, Mr. 
A. Beatson Bell, president, in the chair, Mr. B. Z. 
Maloney exhibited and described an automatic safety 
axle. r. Readman, F.R.S.E., read a paper ‘ On the 
Electric Furnace and Some of Its Uses.” Mr. Jas. N. 
Millar described an experimental rotary engine. 


Honour to a Clyde Shipbuilder.—The Senatus of 
Glasgow University has just decided to confer the hono- 
rary degree of Doctor of Laws (LL.D.) on Mr. John 
Inglis, a past-president of the Institution of Shipbuilders 
and Engineers in Scotland, the president-elect of the 
Institute of Marine Engineers, and a prominent member 
of several other organisations. This honour is peculiarly 
appropriate, for not only is Mr. Inglis a most skilful naval 
architect, but a gifted and learned Jittérateur. 








NOTES FROM SOUTH-YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Production of Armour.—Since Mr. Goschen made 
his famous speech on the Navy in the House of Commons 
last week, the question whether the Sheffield firms are 
able to produce armour-plates in sufficient quantity to 
keep pace with the demands of the Government has 
meee A a good deal of attention. Lord Charles Beres- 

ford, on Saturday, went even further, and complain 
that no adequate effort had been made to ——— 

the armour - producing plant in the country. | — 
Charles also said, “This question was hampering the 


ced | country to an extent that was not only dangerous but 


damning.” It is reassuring to know that the three — 
field firms—Charles Connell and Co., John Brown .— 
Co., and Vickers, Sons, and Maxim—rather discount the 
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idea that they are unable to manufacture all the armour 
that the Government are likely to want. What the firms 
rather complain of is the long and apparently inevitable 
delays that take place from time to time, while plates 
made under new systems are being experimented with ; 
during which period much of the machinery is idle. Of 
late there have been at least two such periods. The dis- 
covery of the Harvey process brought about a complete 
revolution in methods of manufacture, and involved ex- 
nditure amounting to hundreds of thousands of pounds. 
When the delivery of Harveyised plates had been goin 
on ashort time the Krupp process was introduced, an 
the Sheffield makers were at once called upon to supply 
these still more invulnerable plates. Great changes had 
in to be carried out in plant and machinery before 
even a test plate could be made. Then considerable time 
was occupied in experiments, and over all this period orders 
were withheld. The tests were perfectly satisfactory, 
and the works were started upon the production of the 
new plates when the engineers’ strike took place, and 
for five months comparatively little was done. The 
Sheffield manufacturers have endeavoured to meet the 
Government alike as to mode of manufacture and the 
roduction of plates. They have accepted orders from 
foreign Governments, but the home Government has 
always had the first call on their services. They 
have incurred vast expenditures in fitting up their 
armour shops, and they have done so on assurances of 
support from the Government. 


Shefield Electric Light and Power Company.—The 
directors of this company announce that the net profit 
for last year is 11,3920. 16s. 8d., out of which they recom- 
mend a dividend of 124 per cent. free of income-tax, 
leaving a balance to be carried forward of 902/, 18s, Then 
there is a depreciation fund of 6642/., and a reserve fund 
of 29701. As showing the growth of the revenue of the 
company, the directors say in 1893 it was 3555/. ; 1894, 
48491. ; 1895, 6035/. ; 1896, 11,2577. ; 1897, 14,3187. Dur- 
ing the past year 19,9807. was expended _ machinery, 
mains, and ordinary appliances ; and further orders have 
been placed. At the annual meeting the shareholders 
will be asked to sanction the sale of their undertaking 
to the Corporation on the basis of receiving 220/. 2) per 
cent. Corporation stock, or 2132. 8s. in cash for every 100/. 
properly expended by the company. The directors say 
they think the offer a fair one and advise the shareholders 
toaccept it. 

Exports of Pig Iron from Grimsby.—The exports of pig 
iron from this port, both coastwise and foreign, have now 
reached such proportions that the trade is one of the 
most important branches of the shipping industry at that 

lace. The iron is brought by train from the Frodingham 

ron Works ; and whereas formerly it was shipped chiefly 

to Grangemouth in Scotland and Middlesbrough, it is 
now sent in considerable quantities to Antwerp, Rotter- 
dam, and Hamburg. The iron goes by the boats of the 
Great Central Railway Company, sometimes as much 
as 500 tons on a boat. The demand for pig iron has 
at times of late been so great that it has had to be 
loaded on trucks at Frodingham while hot, and has not 
cooled by the time of its arrival at Grimsby. Special 
facilities have been provided at the port for dealing 
pesety and expeditiously with this rapidly developing 
trafhe. 

Iron and Steel.—The demand for almost all classes of 
material continues steadily to improve, and the market 
is characterised by considerable firmness. Makers of 
iron are so well situated that they betray no anxiety to 
book ahead at current rates. They still show a stiffen- 
ing tendency. Manufacturers of steel report that busi- 
ness is moving very satisfactorily. There was not that 
rush of work some anticipated when the engineers’ dis- 
pute came to an end, but the demand has been increasing 
since—each week being better than the last, and the out- 
look, both on home and foreign account, is encouraging. 
The rolling mills are very well off for work, especially in 
the preparing of steel for use in the Sheffield trades. 
There is not the same activity at the tilts and forges, 
some of which are not running full time. Business is 
quiet in many of the lighter industries, and is expected 
to be now until the end of the quarter. 


South Yorkshire Coal.—A fair trade continues to be 
done in house coal, and all-round business is well main- 


tained. There is a good demand for all classes of fuel for | [ 


manufacturing Lima aig but, as is usual just before the 
opening of the shipping season, considerable underselling 
is taking place in special lots, and quotations have con- 
sequently undergone some slight change. Barnsley hards 
are now making at the pit 7s. to 7s. 6d.; Parkgate hards, 
be. 3d. to 6s. 9d.; steam nuts, 4s. 6d. to 5s. 3d.; best Barns- 
ley slack, 4s. to 4s. 6d.; pit slack, 1s. 6d. to 2s.6d. The house 
coal market is fairly good, and it is unlikely that, until the 
opening of the shipping season brings Barnsley softs in 
Jarge quantities on to the market, there will be any serious 
drop In prices. These are as follow: Mortomley, 11s.; 
Silkstone branch, 103. 6d. ; Wallsend, 10s. ; High Hayles 
and best screened Silkstone, 7s. 6d. ; Barnsley house, 7s. 
to 8s. ; ditto second, 5s. 6d. to 7s. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on Change was better than it has been for a week or 
two past, fear to attend, in consequence of the small- 
pox epidemic having apparently, to some extent, been 
modified. Inquiries were fairly numerous, but they did 
not lead to very much business, and what transactions 
Were recorded were chiefly for early delivery, buyers and 
sellers alike being somewhat unwilling to engage in 


forward committment. It was gratifying, however, to 


notice that what iron was sold ahead real more than 
sales for early delivery, so that there must be some con- 
fidence in the future. Few speculators were in the market. 
There were complaints that Continental consumers were 
not buying as they have usually done at this season of the 
year, but improvement on that head is looked for. Plea- 
sure was expressed at the recently improved shipments, 
and with the opening of the Baltic ports further expan- 
sion is expected. No. 3 g.m.b. Cleveland pig iron was 
40s. 9d. for prompt f.o.b. delivery, and that price was 
realised, though in odd cases 40s. 74d. was said to have 
been accepted. For delivery a month hence 41s. was 
paid. No. 1 was 42s. 6d.; No. 4 foundry, 40s. to 40s. 3d.; 
grey forge, 39s. to 39s. 3d.; aud mottled and white, 
383. 9d. to 39s. Middlesbrough warrants were steady 
but quiet throughout the day at 40s. 6d. cash buyers. 
East coast hematite pig iron was rather easy, and this is 
somewhat difficult to understand, for a considerable quan- 
tity is required, stocks are but small, cost of production 
is pretty high, and tag ts are regarded as good. Never- 
theless, 50s. was taken for early f.o.b. delivery of Nos. 1, 
2, and 3, but most sellers held out for 50s. 3d., and re- 

rted that they were able to get it. Middlesbrough 

ematite warrants were nominally 51s. cash buyers. 
Rubio ore was steady at 14s. 9d. ex-ship Tees, and freights 
Bilbao-Middlesbrough were 5s. 9d. ‘To-day the market 
was rather stronger. No. 3 Cleveland pig could not be 
bought under 40s. 9d. Middlesbrough warrants advanced 
= = 84d. cash buyers. Other quotations were un- 
altered. 


Manufactured Iron and Stcel.—Very little new can be 
said of the manufactured iron and steel trades. Pro- 
ducers of most descriptions are very well off for work, 
and consequently, though new orders are not very nume- 
rous just now, quotations all round are upheld. Common 
iron bars are 5/. 5s. ; best bars, 5/. 15s. ; iron ship-plates, 
5l. 2s. 6d.; iron ship-angles, 5/.; steel ship-plates, 
5U. 8s. 9d. ; steel ship-angles, 5/. 5s.; and heavy sections 
of steel rails, 47. 10s.—all less the customary 25 per cent. 
discount for cash, except rails, which are net at works. 


Coal and Coke.—Bunker coal is somewhat dull, and gas 


coal, as might be expected at this season of the year, 
is rather quieter. Household coal is easy at the Lons- 
dale collieries. Coke continues in good request. Ship- 


ments are fairly satisfactory, and local requirements keep 
heavy. Good blast-furnace qualities readily realise 13s. 6d. 
delivered at Tees-side furnaces. 








NOTES FROM THE SOUTH-WEST. 

Labour in Wales. — Delegates representing nearly 
64,000 workmen assembled at Cardiff on Saturday to 
discuss the future of the sliding scale arrangement. 
Certain suggestions put forward a the colliery owners 
were rejected. No decision was arrived at as to future 
policy, and the proceedings were adjourned. Represen- 
tatives of the Board of Management of the Miners’ Per- 
manent Fund and the Committee of the Coalowners’ 
Association also met to discuss terms of arrangement 
under the Compensation Act, by which, in consideration 
of certain payments by the employers to the Permanent 
Society, lh in of rr body would agree to contract 
out of the Act. It was eventually decided to have a 
special acturial report prepared. 

New Colliery.—A company has been organised with the 
object of opening a colliery at Waunarlwydd. Opera- 
tions have been already commenced, and a gang of 10 or 
12 men are busily engaged in clearing the ground an 
cutting out the necessary water-courses. The colliery is 
to be situated on the breast of the hill overlooking the 
Old Caergenydd Mills. The greatest difficulty with 
which the company will have to contend is expected to 
be the dealing with water from old pits at Biswall and 
Caergenydd. 


Light Railways in the West.—A local syndicate has been 
formed to promote the construction of a light railway to 
connect the Great Western Railway system at Brent Knoll 
with Burnham. Plans have been '. ared by Mr. W. H. 
Aitchison, C.E., and Mr. Charles 8. ch, of Burnham, 
joint engineers for the scheme, which provide for a ter- 
minus near the cemetery at Burnham, at a point dividing 
the business portion of the town from the residential part. 
t is pro that the permanent way shall be con- 
structed similar to the Great Western, having the same 
gauge, which will allow of rolling stock passing from one 
system direct over the other. The syndicate has ap- 
proached the Great Western Railway Company with the 
view of obtaining its support for the joint working of the 
line, and two officials from Paddington have visited the 
town and district. 


Swansea Dock Extension.—At Swansea on Friday the 
Marchioness of Worcester laid the memorial stone of the 
Prince of Wales’s dock extension of 44 acres, constructed 
by Sir J. Jackson at a cost of nearly 100,000/. Tenders 
for the works were invited in the mae | of 1895, and the 
tender of Sir J. Jackson was accepted by the Swansea 
Harbour Trustees in January, 1896. The area of the ex- 
tension at ordinary spring-tide level is 43 acres, with a 
depth of water of 28 ft. The effective length of quay 
frontage is about 2000 ft. As the area of the land available 
for the extension was somewhat cramped, it was necessary, 
in order to make the fullest use of the space, to depart 
from the existing arrangement of coal tips in the = 
and arrange them en echelon, by which means three 
steamers of the largest size can all be loaded at the same 
time, the position of the tips enabling the vessels to scarf 
or overlap without interfering with one another. The 
new tips will be largely u for bunkering. They 
are, therefore, made pa lighter than the existing ones, 











the range of the heel of the shoot being from 8 ft. to 42 ft, 





level. The coal will not be brought 
down to “ level, as at present, but will enter the 
cradle of the hoist 10 ft. higher, effecting a considerable 
saving in the consumption of hydraulic power, and 
leaving a clear way all round the dock for road traffic. 
With the exception of 320 ft. retained by the trustees, 
the whole new quay frontage on the north side has been 
let to the Great Western and the Rhondda and Swansea 
Bay Railway Companies for the shipment of coal, the 
former company occupying the western, and the latter 
the two eastern coal tips, with frontages of 260 ft. and 
400 ft. respectively. The remainder of the quays, from 
the eastern Rhondda coal tip round to the Tennant 
Canal Loch, on the south side of the extension, will be 
used for general imports and exports, and will be equipped 
with moveable hydraulic cranes of the raised pedestal 
hig The works were designed and carried out under 
the direct supervision of Mr. A. O. Schenk, the Swansea 
Harbour Trustees’ engineer. 


The Electric Light at Bristol.—The Electrical Com- 
mittee of the Bristol Town Council proposes to reduce 
the charges for electricity for motive power, subject to a 
special agreement being entered into, from 6/. per annum 
per kilowatt installed to 5/. per annum per kilowatt de- 
manded. It has also been decided to reduce the charge 
for electricity consumed for motive power from 2d. to 1}d. 
per unit, subject to a sliding scale of discounts varying: 
from 2 per cent. to 15 per cent. A proposed loan of 
23,000/. for street lighting extensions has been sanctioned 
by the Local Government Board, on condition that the 
capital and interest shall be repaid by instalments within 
25 years. In the hope of obtaining a number of private 
customers in Redland, the committee has determined to 
extend the main from Hampton-road to Elgin Park, 
Redland Green, and Durdham Park. 


The Swansea Valley.—A new industry, which has been 
in operation during the past 12 months at the old Birch- 
rove Steel Works, for the manufacture of zinc oxide 
rom the slag of the silver ore, treated at the smelt- 
ing works at Llansamlet, has proved a success. The 
proprietors of the process have decided accordingly to 
make extensive additions and alterations to the Llansam- 
let works, and to erect there immediately suitable plant 
on a large scale for the manufacture of zinc oxide. Messrs. 
Fry, Everitt, and Co. are reported to be negotiating for 
further large works in the Swansea district. 


Cardiff.—Steam coal has continued in good demand, 
and a further advance has been established in prices. 
The best descriptions have been scarce at 11s. 6d. to 12s. 
per ton, while secondary qualities have made lls, 3d. to 
11s. 6d. per ton. The house coal trade has shown activity, 
colder weather, coupled with a demand for bunkering 
purposes, having strengthened the market; No. 3 

hondda large has made 10s. 9d. per ton. Coke has 
shown increased firmness ; foundry qualities have made 
17s. 6d. to 18s. per ton, and furnace ditto, 15s. to 17s. 

rton. Iron ore hasbeen rather weaker ; the best rubio 
as made at 13s. 9d. to 14s. per ton. The manufactured 
iron and steel trades are generally well employed ; large 
consignments of steel rails have been made to India and 
other quarters. 
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Rosry AND Co., Limitep, Lincotn.—The report of the 
directors of Robey and Co., Limited, engineers, Lin- 
coln, for the = 1897, states that after writing off 
5825/. 7s. 10d. for depreciation, there remains a net profit 


of 25,2097. 10s. 2d. After deducting debenture interest, 


d|and adding 522/. 9s. 3d. brought forward from the pre- 


vious year, there is a balance of 18,545/. 4s. 5d. available 
for division. The directors recommend this sum to be 
appropriated as follows: To the payment of a dividend 
of 10s. per share, amounting to 13,775/. 2s. 1d., adding 
4000/. to the reserve fund, and carrying forward 7700. 2s. 4d. 





Tue Suez Canau.—The transit revenue of the Suez 
Canal Company in February amounted to 266,800/., as 
compared with 218,800/. in February, 1897. _The number 
of vessels which through the canal in February was 
275, as compared with 228 in February, 1897. The aggre- 
gate transit revenue in the first two months of this year 
amounted to 549,041/., as compared with 465,978/. in the 
corresponding period of 1897, The number of vessels 
which passed through the canal in the first two months 
of this year was 564, as compared with 490 in the corre- 
sponding period of 1897. 





Tue Iron AnD Sree Institute.—The annual spring 
meeting of the Iron and Steel Institute will be held at 
the Institution of Civil Engineers on Thursday and 
Friday, May 5 and 6, when the report of the Council 
will be presented, and papers will be read in accordance 
with custom. The annual dinner of the Institute will be 
held on May 5 in the grand hall of the Hotel Cecil. 
The autumn meeting this year is more than usually 
ambitious, for it is expected that the excursions will 
extend to within the confines of the Arctic Circle. 
The meeting will be held at Stockholm under the 
auspices of the Swedish Association of Iron Masters 
(Jernkontoret) on Friday and Saturday, August 26 
and 27. The Swedish capital is one of the most 
attractive in Europe, and its surroundings are un- 
su for natural beauty by any city in the world. 
Excursions to places of interest in the vicinity of Stock- 
holm will be arranged, but in view of the limited railway 
and hotel accommodation in the mining districts, there 
will be no official visits to the mines. It is anticipated, 
however, that a limited number of members will receive 
personal invitations to visit, before the meeting, the iron 
mines of the Arctic Circle, and after the meeting the iron 





works and mines of Central Sweden, 
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RAILWAY PROSPECTS IN CHINA. 


SINCE we last discussed the prospects of railway 
enterprise in China (see ENGINEERING, July 16, 
1897, page 82), so far as can be learned from the 
conflicting accounts which have come from that 
country, the energies of the Chinese officials have 
been more actively engaged in financial engineer- 
ing than in the actual construction of railways. No 
doubt that is an essential preliminary, and little 
fault could be found if the arrangements were con- 
ducted in an honest and straightforward manner ; 
but, like everything Chinese, they seem to have 
been involved in a great deal of intrigue, from 
which it is difficult, if not impossible, to arrive at 
a clear idea of the actual state of affairs. We will 
try, however, to give a sketch of present conditions 
and of the prospects of the immediate future, and 
beyond that no one should attempt to go. 

In the article above mentioned it was stated, on 
what seemed to be good authority, that a Belgian 
syndicate, vigorously supported by the French 
Minister, had succeeded in obtaining a concession, 
not only for the construction of the trunk line from 
Pekin to Hankow on the Yang-tse, but also a prac- 
tical monopoly of railway construction throughout 
the empire. Moreover, the conditions were such 
as to give an undue preference to the Belgians and 
those associated with them. The director-general 
of the railways was to be a Chinese official, under 
whom was to be placed the whole of the foreign staff 
employed ontherailways. These conditions were con- 
trary to the “‘ most favoured nation clauses ” of the 
treaty between China and the other Powers, and 
the British, German, and American Ministers pro- 
tested against them. In consequence of this the 
Imperial sanction to the agreement was postponed 
for some time, until, in fact, the arrival of Prince 
Onkhtomsky, the special envoy of the Czar to the 
Court of China; thus affording another proof, if 
proof were wanted, of the close connection of the 
Belgian syndicate with the Russian Government. 
Meantime, another responsible foreign group of 
capitalists offered to complete the Pekin-Hankow 
line, with rolling stock, &c., for 5 million taels less, 
and in three years’ less time than the Belgian syn- 
dicate ; but notwithstanding, shortly after the 
arrival of the special envoy from the Czar, and when 
the Chinese authorities had had an opportunity of 
consulting with him, an Imperial decree was issued, 
sanctioning the Belgian agreement. In consequence, 
however, of the representations of the other Powers, 














7| the monopoly clauses were materially modified, and 


the agreement was limited to the Pekin-Hankow 
line. It almost seemed that these limitations, to- 
gether probably with the difficulty which Shéng 
Taotai had in fulfilling his part of the agreement, 
namely, providing native capital to the amount of 
13,000,000 taels, had for some time caused the 
Belgian agreement to fall through ; but the latest 





news from China is to the effect that, after 
all, the contract has been settled and signed 
by the proper authorities, and that the construction 
of the line is left entirely in the hands of the 
Belgians. Some of the Belgian newspapers have, 
therefore, been very jubilant that their countrymen 
have obtained precedence over the Americans in 
the matter, and that the Société Générale for the 
advancement of national industry, having its seat 
in Brussels, has been authorised to send out ex- 
net to China for the purpose of carrying out the 
work, 

A good many of the preliminary negotiations in 
connection with the Belgian agreement were carried 
out in the absence of Li Hung Chang on his Euro- 
pean tour, and no doubt this accounts for some of 
the rather absurd proposals which were made. 
That gentleman has always been astute enough to 
have, when possible, more than than one string to 
his bow, and he knows suflicient of the financial 
world to understand that London is still the 
great money metropolis. He also knows that if 
concessions for the construction of lines were 
given directly to British contractors, he would 
have to face the opposition of Russia in the 
north and of France in the south, both of which 
Powers have extensive plans which do not admit 
of the extension of Britishinfluence. Still it seems 
that Li Hung Chang has tried to make the most of 
existing conditions, and it is stated that he has 
arranged with British capitalists for advances sufli- 
cient for the construction of the Shanghai-Suchan- 
Nanking line, with the understanding that further 
advances will be made at a future date for the ex- 
tension of the line through Ho-wan. Both these 
advances are said to be on the same terms as are 
provided by the Belgian contract. With true 
British caution there are, however, special clauses, 
stipulating for the appointment of a board of control 
in the event of default, and providing that the syn- 
dicate’s engineer shall construct the line. 

The Russians are displaying great activity in 
Northern Asia. M. Levat, of the French staff 
of Mining Engineers, has reported to the Geo- 
graphical Society of Paris that he has reached 
Irkoutsk. M. Levat was enabled to travel by 
railway from Moscow to Krasnoiark on the 
Yenissei, a distance of something over 4000 
versts ; the journey was made in 14 days, after 
allowing for several stoppages. M. Levat passed 
over 1000 versts of line which have been laid 
and opened for traffic since June, 1896. Great 
iron and steel bridges are in course of construc- 
tion over the Obi, the Yenissei, the Biroussa, and 
the Oka. The erection of the bridges over the 
Obi and the Yenissei has been proceeded with in 
an unusual and original fashion. Instead of con- 
structing girders forming part of the bridge on one of 
the banks of the river, and then pushing them for- 
ward from one pier to another, the Russians have 
been building each span upon the ice, and then 
raising it to its final elevation. The works are 
steadily advancing, and the bridge over the Obi is 
expected to be completed this winter. M. Levat 
was about to proceed, at the date of his despatch, 
to Blagovestchensk ; from this point he proposed to 
ascend the Zeya, in the basin of which gold mines 
and auriferous placers await his inspection. In the 
spring of 1897, M. Levat proposes to proceed to 
Southern Transbaikalia, on the frontier of Man- 
churia, where he undertook in 1895 certain prehis- 
torical and anthropological researches. M. Levat 
expects to return to Paris by July, 1897. 

The Czar has approved the statutes of the Eastern 
of China Railway Company. The object of this 
company is to construct and work a line from a 
point on the frontier of the province of Hei Loun 
Tzian to another point on the eastern frontier of 
the province of Guirine. The proposed line is to 
be united with branches which the Russian Govern- 
ment deems it advisable to construct between 
the Transbaikal and Southern Oussouri lines 
on the one hand, and the Chinese frontier on 
the other hand, pursuant to a contract con- 
cluded in August, 1896, between the Chinese 
Government and the Russo-Chinese Bank. The 
Eastern of China Railway Company reserves to 
itself the right to work, with the consent of the 
Chinese Government, all coal and minerals existing 
in the districts traversed by its lines, as well as to 
organise industrial and commercial undertakings 
with a similar object. Chinese and Russian sub- 
jects only are permitted to hold shares in the 
Eastern of China Company, which has been granted 
a concession for a term of 80 years from the date 
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upon which its line is opened for traffic throughout. 
The share capital of the Eastern of China Railway 
Company has been fixed at 5,000,000 roubles in 
1000 shares of 5000 roubles each. The balance of 
the capital required for the construction of the line 
and the purchase of the necessary rolling stock will 
be furnished by the Russian Government, in the 
form of obligations, which will be issued from time 
to time as they may be required, upon conditions 
to be indicated by the Russian Minister of Finance. 
The Russian Government will guarantee these 
obligations, as regards both principal and interest. 
The shares are to be issued at par, and will not 
enjoy any guarantee of interest from the Russian 
Treasury. The Eastern of China Company will 
have offices at Pekin and St. Petersburg. The 
administration will be composed of a president ap- 
pointed by the Chinese Government, and nine 
other gentlemen, to be elected by the shareholders, 
It will be one of the special duties of the president 
to see that the engagements of the company with 
the Chinese Government are strictly carried out. 
The immediate direction of the affairs of the com- 
pany is to be entrusted to an assistant president. 
On the expiration of the concession, the Chinese 
Government will become proprietor of the line, as 
well as of all the rolling stock upon it. The reserve 
fund and any other available capital of the com- 
pany is to be applied to repaying the Russian Go- 
vernment for any advances which may be made in 
respect of its guarantee of interest ; any balance 
available, after this has been done, will be divided 
among the shareholders. Any debt of the company 
to the Russian Government which may eventually 
remain unredeemed, will be annulled. In addition 
to its right to become proprietor of the Eastern of 
China line at the expiration of the concession, the 
Chinese Government is also empowered to purchase 
the line 36 years from the date of its complete 
opening for traffic. In this latter case, however, 
the Chinese Government will have to pay off all 
the capital engaged in the line, and to adjust all the 
debts of the company, including all interest. The 
construction of the line is to be commenced not 
later than August, 1897, and it is to be completed 
within six years from the day upon which the route 
to be followed has been finally settled. Of course, 
the construction of the great Siberian and Man- 
ehurian lines, in which Russia has now embarked, 
will greatly increase the power of the Czar’s Go- 
vernment in Northern Asia, and this will probably 
be attended with important consequences to the 
Celestial Empire. 

In an interesting work by Mr. James Young 
Simpson (son of Professor Sir James Simpson, of 
Edinburgh), a great amount of interesting informa- 
tion is given regarding the Trans-Siberian Railway 
and its Trans-Manchurian branch. By this latter 
route the distance to Vladivostock will be shor- 
tened by at least 350 miles, compared with the 
original project, which would have been carried 
throughout over Russian ground. A_ projected 
extension of the Trans-Manchurian branch start- 
ing from the neighbourhood of Kirin will ulti- 
mately join the Manchurian system, and find an 
outlet at Port Arthur. Writing of these develop- 
ments, Mr. Simpson says : 

They practically mean Russian administration of the 
whole of Northern China, probably ending with its 
acquisition. They open up to Russian capital and enter- 
prise a country renowned for its gold and rich in fine 
yasture land. Finally, in connection with certain purely 

hinese railways that are being constructed, they bring 
us within measurable distance of the time when the 
Trans-Siberian Railway will find its eastern terminus 
not at Vladivostock, but on the milder shores of the Gulf 
of Pechili, which is the ultimate goal in the vision of 
Russian railway extension. 

By her recent action in China, it is stated that 
Germany has obtained a virtual monopoly of the 
railways and mines in Shantung. It is still, how- 
ever, too early to say much regarding the prospects 
of the future of railway construction in China, but 
of this we may be certain, that the Germans will 
keep as much of it in their own hands as possible. 

There are, moreover, other movesin the diplomatic 
game which are likely to increase the activity in rail- 
way construction. Before leaving Pekin, M. Gérard, 
the French Minister, pressed for railway concessions 
from Lunchan on the Tong-king border to Nanning- 
fu on the West River of Canton, and from Laokai 
on the Red River to Mongtse and Yun-nan City as 
compensation for the opening of the West River 
conceded to British diplomacy ; and it is stated 
thata convention was signed conceding an extension 
of the French railway system into Kwangsi and on 


towards Yun-nan-fu, together with mining rights in 
Chinese territory. It looks, notwithstanding all 
that has been said to the contrary, as if British 
interests were being carefully looked after by 
our representatives in the Far East. The Temps 
considers the recent Anglo-Chinese Convention as 
one upon which British diplomacy may congratulate 
itself. It says: ‘‘ Apart from the material advan- 
tages which it offers, it affords an excellent demon- 
stration of what well-equipped men are able to 
obtain when, to knowledge and perseverance they 
add at the same moment, firmness and circumspec- 
tion. Out of a diplomatic engagement which had 
not very great importance, our neighbours have 
contrived to secure an agreement which apparently 
has a high international significance. Turning to 
their advantage the fable of the dog and the 
shadow, they have, in exchange for the vanished 
shadow, obtained a long-coveted prize. Like a 
thrifty and vigilant housewife, English diplomacy 
lets nothing be lost, and it is not for her was for- 
mulated the phrase, ‘Much ado about nothing.’” 

The recent arrangements in the interests of 
British trade will have strengthened this opinion. 
In view of the great importance attached by Great 
Britain to the retention of the Yangtse region in 
the Chinese possession, the Chinese Government 
have formally intimated to the British Government 
that there can be no question of territory in the 
valley or region of the Yangtse being mortgaged, 
leased, or sold to any Power. The Chinese Govern- 
ment have, moreover, agreed that the waterways 
of their country shall be opened to British and other 
steamers in the course of next June, and this pro- 
vision will no doubt have considerable influence on 
the development of railways in China, as it will 
cause a demand for improved communication be- 
tween different parts of the country. 

The natural resources of Yun-nan are very great 
indeed, and the French authorities are well ac- 
quainted with them, and seem determined never 
to miss an opportunity of advancing their interests ; 
but they see that to properly exploit them, and so 
enrich its people as to turn them into excellent cus- 
tomers for foreign products, communication within 
the province and between the province and the sea- 
board must be cheapened and improved by the 
construction of railways, and the method of the 
collection of taxes must be altered. Whether this 
is to be done under French or British influence 
is one of the problems which must be worked out 
in the near future. 

Another is what is to be the connection, if any, 
between the Burmese and the Franco-Chinese 
systems of railway at Yun-nan-fu. On this subject 
Mr. Holt S. Hallett in a recent letter to the Times 
said : 

‘We are only not contending with France for the trade 
of Yun-nan ; we are contending for the connection of the 
Indo-Burmese and Franco-Chinese system of railways, 
for the completion of a railway system extending over 
the whole of Southern Asia, over India, on the one hand, 
and over China and Indo-China on the other. To link 
up the Indian and Burmese systems of railways and give 
through communication between Karachi, on the Arabian 
Sea, and Kunlon, on the Chinese frontier, a total distance 
of about 3150 miles, less than 600 miles, half on the 
Burmese and half on the Indian side, remain to be put in 
hand. From Kunlon to Yun-nan-fu is but 260 miles as 
the crow flies, and a line vid Ssumao, or Pu-erh, between 
the two places could not be well more than 400 miles in 
length. If the Franco-Chinese railway is extended from 
Nan-ning on the one side of Kin-chau, on the coast of 
Kwang-tung, and on the other to Yun-nan-fu, a crow-line 
distance of 425 miles, the length of the line would pro- 
bably not be over 650 miles, and the whole length from 
Kunlon to the China Sea would be but 1050 miles ; of 
which, according to your Hong Kong correspondent, in 
your issue of the 5th inst., about half is to be put in hand 
under the Franco-Chinese agreement as part of the exten- 
sion of the Twang-si-Tong-king Railway. The French 
will never rest until Nan-ning is connected with the 
Central and Northern Railway system at Hankow by 
rail, It merely requiresour Government to insist upon 
the connection of Kunlon and Yun-nan-fu by rail and to 
complete the links of their Indo-Burmese Railway, to 
insure the completion of this great project.” 

By Article XII. of the Anglo-Chinese Treaty, 
the Chinese Government has undertaken not only 
‘*to consider whether the conditions of trade justify 
the construction of railways in Yun-nan,” but ‘in 
the event of their construction agrees to connect 
them with the Burmese lines.” If this were done 
it would have an immense effect on trade both in 
China and Burmah. 

Turning from proposals and speculations as to 
the future, we will now briefly note what has 
been done in the way of actual construction, as that 





is recorded in recent consular reports, and from 


these we shall be better able to infer what are the 
immediate prospects. Sir Nicholas Hannen, 
Consul-General at Shanghai, in his trade report for 
1896, writes that ‘‘ there seems to be no doubt that 
the railway between Shanghai and Woosung will 
shortly be taken in hand, and the line which 
20 years ago was taken up by the Chinese autho- 
rities, will be reconstructed by the very autho- 
rities who insisted on its removal.” With the ex- 
ception of the above line, which was destroyed 
almost before it came into operation, the only rail- 
way which, up till the end of last year, existed in 
the whole vast extent of the Chinese Empire, is the 
line connecting Taku, Tientsin, and Shan-hai Kwan, 
some 200 miles in extent. The statement made by 
the Grand Secretary Li Hung Chang on the occasion 
of his visit to London in August of last year that 
‘‘what China wanted was more railways” was, 
therefore, amply justified by the facts. 

The report of the British Minister at Pekin for 
the year 1896 says that that year witnessed a real 
advance in the direction of opening up the country 
by means of railways. The line connecting Tientsin 
with the capital had, at the close of the year, been 
completed to within 30 miles of Pekin, and, at the 
time the report was written, trains were running to 
within half-an-hour’s ride of the city gate. Since 
that time the line has been opened up to Pekin. A 
beginning has already been made by the construc- 
tion of the line from Pekin to Lu Kou Chiow, a 
distance of some 16 English miles, this being the first 
stage of the railway which is to connect the capital 
with the Yangtze port of Hankow. The report 
states that ‘‘Shéng Taotai, to whom the arrange- 
ments for the construction of the Pekin-Hankow 
line have been entrusted by the Chinese Govern- 
ment, is endeavouring to raise the necessary capital, 
which will unquestionably have to be drawn from a 
foreign source, as the Chinese have proved to be 
unable or unwilling to subscribe it.” The negotia- 
tions which we have described above are the results 
of his endeavours. 

Acting-Consul Hosie in his report for Newchwang 
states that the railway from Tientsin into Man- 
churia, by way of Shan-hui-Kwan, is gradually being 
pushed north-east, towards Moukden. The em- 
bankment, at the time the report was written, had 
been built as far as the banks of the Ta-ling Ho, 
which flows south some 17 miles east by north of 
the city of Chin-chou Fu, but the line was laid for 
traffic only so far as Chung-hou-so, about 40 miles 
north-east of Shan-hai-Kwan, and even that was 
not yet in full working order. The junction of the 
Trans-Baikal and Southern Ussuri sections of the 
Trans-Siberian Railway by a line through the south 
and north of the Hei-lung-Chiang and Kirin pro- 
vinces respectively, which is to be commenced 
during the present year, cannot fail to alter, in 
some respects, the commercial relations of Man- 
churia. The construction of the proposed railway 
from Newchwang to Kirin will give a great impetus 
to trade, and its extension southwards to Ta-lien- 
wan Bay just north of Port Arthur, which is open 
to navigation all the year round, would tend still 
further to develop the valuable resources of the 
whole of Manchuria. rr 

Writing on the general subject, the British 
Minister at Pekin says: ‘‘ The development of the 
country by means of railways, can have none but 
beneficial results upon foreign commerce with 
China, but the adoption of particular Western 
methods, such as the telegraph, has not hitherto 
been attended by any revolution in the attitude of the 
Chinese towards Western ideas or modes of thought; 
and, in the absence of other indications, it would 
be easy to exaggerate the importance of the move- 
ment in favour of railways as a sign of general 
progress in this direction. Rapid changes are in- 
consistent with the Chinese character, and a year 
is a short space in the life of a nation, whose 
civilisation has remained stationary for 20 cen- 
turies, but during the year under review evidences, 
such as increased friendliness to foreigners on the 
part of the educated classes, and eager competition 
among the officials for foreign posts, have not been 
wanting to show that China is beginning to assume 
a better attitude towards the ideas and institutions 
of the West. Progress is slow and almost imper- 
ceptible, but progress there is, and it is possible 
that the new ideas, having once gained admittance, 
may act with accumulative force on the philosophic 
apathy of the mercantile and monied classes, and 
on the unreasoning conservatism of the mass, that 
public opinion may thus be led to demand an ad- 
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irrational fiscal system, and more adequate means 
of communication ; and that the chief bars to pro- 
gress being thus removed, a rich field for commer- 
cial and industrial activity may be opened up in 
this empire at a less distant date than could be 
hoped from its present condition. Englishmen 
should watch carefully the development of events, 
remembering that the great rewards of enterprise 
will be to those who are first in the field.” It is 
for this reason that we wish to keep our readers 
informed regarding the progress of events in China, 
and especially all that affects railway and industrial 


prospects. 








THE LATE SIR HENRY BESSEMER. 


Ir is with the deepest feelings of regret that we 
write the word ‘‘late” before the name of Sir 
Henry Bessemer. For some days past we have 
been receiving frequent accounts of the state of his 
health, and we were thus not wholly unprepared for 
his death, which occurred on Tuesday evening. 
Nevertheless, it is difficult to believe that we shall 
never again listen to the engrossing conversation 
of this splendid old man, who has written his 
name across the pages of our age in letters which 
will be fresh as long as the human race cherishes 
the memory of its great benefactors. To within 
a week or so of his death he retained the in- 
tellectual activity which was the prominent cha- 
racteristic of his personality, and one could not 
realise that he carried the weight of 85 years. 
Although by no means a man of robust health, the 
burden of age lay but lightly on his bodily frame, 
while his mind disdained to regard as a trouble any 
part of the task of carrying it. Full of schemes 
and plans, ever experimenting and designing, each 
day was filled with interest, and he had not time to 
feel old. In listening to his projects one could 
imagine oneself in the company of a man barely 
entering manhood, while when the conversation 
turned to what he had accomplished, it seemed as 
if he must have had the gift of living three con- 
current lives ; it appeared impossible that so much 
could have been crowded into one existence. 

If we had to express in one word the salient 
features of the engineering world for the last 40 
years, we should certainly write ‘‘ Bessemer.” 
That word is more apt for the purpose and more 
full of meaning than any other which could be 
found. The majority of our readers cannot go 
back in memory to the time when there was no 
Bessemer steel, and so they may not have realised 
how great was the change effected by its intro- 
duction. We may remind them that previous to 
1858 all steel was made by the cementation process, 
and that in that year the total output of Shef- 
field was under 50,000 tons. Practically this was 
all used for cutlery, tools, springs, and the like, 
and iron was the sole material for rails and struc- 
tural work, 

Now let us compare this with 1896, the last year 
for which we have complete figures, and note how 
immense is the change. In that year the produc- 
tion of Bessemer steel ingots in Great Britain 
amounted to 1,815,842 tons, while in the United 
States it reached 3,019,906 tons. The figures 
before us in the case of Germany do not discrimi- 
nate between Bessemer and other kinds of steel, 
but we may take it that the amount of Bessemer 
steel will equal that put to the credit of Great 
Britain. Hence we have 7} million tons for these 
three countries alone, an immense total, which is 
quite beyond the power of the mind to realise. 
In 1892 the total production of Bessemer steel in 
Europe and America was estimated by Mr. Abra- 
ham Hewitt at over 10,000,000 tons. When we 
carry our thoughts back from the metal to the 
Inventor, we get some faint idea of how much the 
world owes to his genius, and to the pertinacity 
with which he stuck to his ideas in the face of oppo- 
sition and ridicule. How strenuous—and in many 
respects how bitter—this opposition was, is re- 
corded in the earlier volumes of this journal, and 
we have the keenest rememberance of how, 

through it all, Bessemer retained his unwavering 
faith in the future of the material he had created. 

The only engineering name that suggests itself 
as worthy of being coupled with Bessemer’s, is 
that of Stephenson. The two men were vastly 
different, but they had this in common that they 
perceived the far-reaching consequences of the 
matter in which they were concerned, and they 
believed that it could be brought to a successful 


had to be surmounted. Stephenson initiated the 
greatest change in the material condition of the 
world that has ever taken place, or that ever will 
take place, until the aérial ship is perfected. He 
prepared the way for Bessemer by creating a 
demand for a better material than then existed, 
and he elicited a response in every way worthy 
to rank with his own achievement. Of course, 
had there been no Bessemer the pneumatic method 
of steel manufacture would have been invented 
sooner or later, but looking at the prevailing 
tone of opinion in metallurgical circles, and the 
immense difficulties to be faced, it is no exaggera- 
tion to suggest that 20 years would have elapsed 
before it was done. During that period Bessemer 
was the foundation upon which engineering practice 
reposed, and to him either directly, or remotely, 
belongs the credit of every advance made in that 
crowded period of our technical history. We leave 
our readers to trace his influence for themselves in 
the particular fields in which they are engaged, 
setting themselves in imagination to reconstruct in 
iron the thousand and one objects they now make 
in steel. Possibly, however, some of them have so 
little knowledge of the limitations of puddled iron, 
that they cannot even approach the problem. 

Bessemer’s name has spread beyond the limits 
of the profession in a way that is almost unknown 
among engineers. You might stop the first man 
in the street, and find that he had heard of Bes- 
semer steel. You might even repeat the experiment 
in most European cities with a very fair chance of 
success, while in America some seven towns and 
cities have honoured themselves by adopting his 
name. As far as we know this is the first time 
that a living man has received such a distinction, 
except when he has been the founder of the place 
in a commercial sense. The reason is to be found 
in the fact that Bessemer has made life more 
pleasant to every man, woman, or child in the 
civilised parts of the world. He has increased the 
purchasing power of money, enabling the poor 
to get more necessaries, and the rich more luxuries 
than they otherwise could ; and thus he has estab- 
lished a claim for gratitude which the most igno- 
rant can understand. Nearly one-third of the vast 
output of Bessemer steel has gone into rails, besides 
immense quantities into axles and tyres, not only 
greatly cheapening the working of railways, and 
so reducing the cost of transport of everything we 
consume, but rendering it practicable to deal with 
a concentration of heavy traftic with which it would 
simply have been impossible to cope under the old 
conditions. Of the destination of the remainder 
it is not possible to speak so definitely, but its 
broad effect has been to cheapen production, either 
directly, or by producing a better product at the 
old cost, or more often by enabling machine work 
to be substituted for hand labour. Sir Henry 
Bessemer reaped a large return for his invention, 
but his reward was a mere bagatelle compared with 
the actual money gain which has accrued to the 
general public. It is seldom that society recognises 
to whom it is indebted for the amelioration of its 
condition, but in this instance it has not been alto- 
gether unmindful of the man who has heaped such 
benefits upon it. 

We do not propose to write a biography of Sir 
Henry Bessemer on this occasion. Such a record 
would demand space very far beyond that now 
available. How numerous and how varied were 
Bessemer’s labours are matters known only to 
those who had the advantage of his intimate ac- 
quaintance, but those who have heard from his 
own lips the stories of his early life and of his 
never-ceasing struggles with fresh problems, will 
not soon forget the privilege. It is only in illus- 
tration of his character that we can refer to some 
of the episodes in his career. The time will come 
when his life will be dealt with at length; and we 
are glad to know that the materials for such a 
work are in existence. We have already referred 
to the well-known fact that, unlike many inven- 
tors, he reaped such a reward for his invention of 
steel, that he could spend the evening of his life in 
dealing with problems which so greatly interested 
him, and on which, up to the last, he brought so 
much inventive skill and energy to bear. We shall, 
however, dispel a generally-held opinion, when we 
add that his title was not bestowed in recognition 
of the work of his ripe manhood, but in tardy 
acknowledgment of a most important invention 
made voluntarily for the Government in the days 
when the fire of youth burned brightly, and he 


feet by a grateful country. The country, as re- 
presented by the Inland Revenue Department, 
appropriated the invention, but practically ignored 
the inventor, although at that time it was known 
that stamps were transferred from old deeds to 
new ones, and that they were forged in other ways 
to the probable extent of 100,000/. per year. One 
morning young Bessemer (he was then not 20 years 
of age) called at Somerset House with a number of 
stamps he had forged himself, and also with a 
method of impressing stamps which was practically 
proof against forgery. The Department jumped at 
his idea, obtained an Act to recall all unused 
stamps, and started afresh on a new plan. Pro- 
mises were made to the inventor and not ful- 
filled, and after dancing attendance for a long 
time, he withdrew from the affair, sick with hope 
deferred. Years passed and probably the matter 
was forgotten by everybody but himself. But 
the spirit which enabled him to fight his way 
through many other difliculties, kept alive the 
recollection, and eventually his chance came. The 
Emperor of the French offered him the Grand Cross 
of the Legion of Honour, on condition he could 
obtain permission from his Government to wear it. 
This permission was refused, and in 1878, other 
circumstances recalling this refusal, Bessemer wrote 
a scathing letter to the Times describing all the cir- 
cumstances of the service he had once rendered the 
State. He also set to work to find the people who 
had been connected with the manufacture of dies 
for the stamps, and to collect other evidence. He 
then laid the matter before Lord Beaconsfield, and 
after a fitting delay, he was informed that Her Most 
Gracious Majesty had been pleased to signify her 
intention of conferring the honour of knighthood 
upon him. The ceremony took place on June 26, 
1879, and thus after some 46 years Sir Henry Bes- 
semer received the reward of his juvenile efforts. 
It is not often that a harvest is gathered so late, 
probably because it is seldom a man is found with 
so much energy as to push his claims for the pay- 
ment of debt nearly half a century old. 

Probably his attempt to get justice out of the 
Board of Inland Revenue was the only occasion on 
which Bessemer was defeated. It was his character- 
istic to attack a problem again and again, putting 
his whole soul into it, and proceeding as if success 
were certain. Had it not been for this, most of his 
ventures must have been failures, for they were gene- 
rally matters of extreme difficulty in which he had no 
previous experience to guide him. He was not an 
iron manufacturer when he took up the great 
problem of his life, neither was he a trained 
chemist nor a metallurgist. Still earlier, when he 
commenced the manufacture of bronze powder, 
which laid the foundation of his fortune, he was 
entirely without knowledge of the subject, and 
could scarcely be called an engineer. But he 
believed in himself and his powers, and devoted 
months of steady work to his experiments at a 
period when he could not afford to waste time. 
For it must be remembered that Bessemer 
did not start the world with money. His father 
was in comfortable circumstances, but the son 
had to make an income for himself as soon 
as he came to man’s estate. He tried many 
things, while yet little more than a boy, and 
in each of them he attained a fair measure of suc- 
cess, Among these was a means of consolidating 
plumbago dust into a solid block for the manufac- 
ture of pencil leads, an invention which he sold for 
the totally inadequate sum of 200/., and which is 
still in regular use. Next he undertook the casting 
of types, introducing the use of a force pump to 
drive the metal into a mould, as is done to this 
day. Messrs. Wilson, the well-known type-founders 
of Edinburgh, bought the invention, but owing to 
the opposition of their workmen, they did not at 
the time carry it out. Next he went into the pre- 
paration of rollers for paper embossing and print- 
ing, and the production of alloys used in the pre- 
paration of ‘‘ forcers”” employed in embossing cards 
and leather. One branch of trade led him into 
another, while all the time he was on the watch 
for some outlet for his ability that should absorb 
his time, and enable him to drop the many 
small manufactures which his versatile mind had 
originated. He was anxious to marry, and the 
responsibilities of matrimony could not be under- 
taken on the irregular sources of income which he 
had hitherto been alone able to procure. Still he 
persevered ; he found a lucrative business in repro- 
ducing ‘‘ Napoleon medals” in soft metal, and then 
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for a Mr. James Young. This was not his own ven- | free from one subject it turned to fresh fields. To|peror Napoleon to persevere, with the result that 
ture, and although a considerable measure of success do nothing was an impossibility with him, alike | he attempted to produce an a cast iron by 


was attained, the machine did not oust the com-|in his youth, his manhood, and his old age, and | successive refinings. This he 
there was nothing he touched but he left on| seems to have struck him that he might refine the 


positor. 
In all these efforts we see the nature of the man. 


it the marks of his genius. Of course, all his dis- | 


id, until the idea 


iron until it become steel, and from this arose his 


His confidence in himself was unbounded and was coveries were not remunerative in a financial sense, | great invention. 


justified by the results that he achieved. It is 
noticeable that he never followed established lines. 


but there was several that were, particularly one | 
for embossing velvet. For a time he obtained 6s. 


It is not our intention to re-tell the tale of Besse- 
mer’s early triumph, his immediate disappointment, 


All his work was original, for he was an inventor to a yard for doing this work, and even when the |and his final victory when the Sheffield manufac- 


the tips of his fingers, and saw everything in a new 
light. Mere manufacturing had no interest for him. 


price fell to 1s. it yet yielded a good profit. | 
With a mind so active and many-sided as Bes- | 


At this time he had not yet found the necessary | semer’s, it is difficult to trace the birth of an idea. 
outlet for his talents, and, one by one, he abandoned | But in scanning his history we find that he had 


each enterprise, selling it for what he could get, and 
looking afield for something more worthy of his 
ability and promising more 


reward. His chance in life 
came by accident. The same 
incident had happened to 


hundreds of men before, but 
not one had had the intui- 
tion to see where it pointed, 
and to follow the path at 
all cost. He had occasion 
to purchase some ‘‘ bronze 
powder,” and was struck 
with the difference between 
its cost and the value of the 
raw material from which he 
assumed it was made. He 
paid 7s. an ounce for it, while 
he judged the metal was not 
worth more than as many 
pence a pound. Here was an 
opening indeed for a mechani- 
cal inventor, for it was evi- 
dent that the powder was pre- 
pared by a slow and laborious 
hand process. Bessemer threw 
himself ardently into the mat- 
ter, and produced a most in- 
genious device for reducing 
brass to grains of infinitesimal 
size ; but, alas! they had no 
lustre, and were useless as 
bronze powder. The disap- 
pointment was great, and for 
a time no better idea was 
struck. Eventually an ex- 
amination under the micro- 
scope showed that the bronze 
powder of commerce was in 
flakes, while Bessemer’s pow- 
der was in grains. This put 
the matter in a new light, and 
the subject of our memoir saw 
before him the chance of his 
life. He devoted months to 
the preparation of machines 
of a commercial size, and at 
length he succeeded in making 
bronze powder which would 
sell at a large profit in com- 
petition with that from Nu- 
remburg. The road to fortune 
was now open, but it was 
still a most laborious road to 
travel. It was imperative 
that the process should be 
kept absolutely secret from all 
the world, except from three 
relatives by marriage who un- 
dertook to work it. Drawings 
had to be made, parts of ma- 
ehines were ordered from dif- 
ferent manufacturers, then, 
had to be put together by 
the inventor and his relatives 
without assistance, and so on. The machines were 
designed with a wonderful perfection of detail, and 
the drawings and gauges from which the various parts 
were constructed were thnoughout the work of his 
own hands. More than a year was consumed in this 
way, and still more time in perfecting the arrange- 
ments. It was a risk to undertake so much on 
the strength of a small scale experiment, and 
most men would have faltered at it. It is for- 
tunate that Bessemer did not, for it was the 
profits of this manufacture of bronze powder 
which rendered it possible for him in after years 
to produce his steel. The bronze business soon 
began to run automatically, and he had leisure 
and money to experiment in many other directions. 
Tn fact, with him leisure and experiment were 
almost synonymous terms ; as soon as his mind was 








|always a singular aptitude for the production and 


manipulation of alloys. Possibly he inherited this 





Tut Late Sir Henry Bessemer, F.R.S. 


From a photograph taken in 1892 by Messrs. Elliott and Fry. 


from his father, who made a great reputation as a 
type-founder. Certainly he was ever ready to 
produce new alloys for any particular purpose, and 
he was very successful in producing them with 
any particular physical characteristic. It can 
scarcely be said, however, that it was this favourite 
study which led him to experiment with steel. The 
matter seems to have had its origin in the Crimean 
War, when all men of mechanical tastes were con- 
sidering the improvement of cannon. Bessemer 
endeavoured to produce an elongated projectile 
which should be made to revolve in its flight, by 
the passage of powder gases and air through curved 
holes in its body. In this he made some progress, 
but only to find that the guns of the day could not 
stand the increased strain thus thrown upon them. 
He went to Paris and was encouraged by the Em- 





turers found that he was systematically underselling 
them by 201. a ton. All this has been related again 
and again, and can be found at length in our 
columns ; it is little more than a year since we pub- 
lished a long account written by Sir Henry him- 
self.* When his patents expired he was ap- 
proaching 60 years of age, and 
was the owner of an ample 
fortune. He had the right 
to claim repose, and in a cer- 
tain sense he did, for he gave 
up all commercial pursuits 
with their worries and anxie- 
ties. But as regards mecha- 
nical and scientific matters he 
never rested. At one time 
he was designing machinery 
for diamond polishing for the 
benefit of one of his grand- 
sons ; at another time he was 
busy on a large reflecting tele- 
scope with most complete 
mechanical arrangements for 
manipulating it; the polish- 
ing of plate glass occupied 
him for a while, and, indeed, 
one never met him but that 
he had some scheme in hand. 
It is no idle compliment to 
say that if a reverse of for- 
tune had happened to him 
at three score and ten years 
of age, he could still have 
made a living by his inven- 
tions. 

Henry Bessemer was born 
on January 19, 1813, at Charl- 
ton, near Hitchin, where his 
father had a_ small estate. 
He appears to have attended 
school in the neighbourhood, 
and when his education was 
finished he remained at home, 
assisting in the type foundry, 
which his father then owned, 
and learning to be a mechanic. 
On March 4, 1830, his father 
removed to London, and he 
relates how keenly he felt the 
change from the pleasant 
country village, where he 
knew everybody, to the wil- 
derness of bricks and mortar. 
In relation to this he has writ- 
ten ‘‘ How often I thought in 
those early days in London, 
‘Shall I ever be known here ? 
Shall I ever have the pleasure 
of seeing a smnile of recogni- 
tion light up the face of any 
person in these ceaseless 
streams of unsympathetic 
strangers?’” It only took 
30 years to spread his name, 
not only over London, but 
over the whole metallurgioal 
world. . 

Mr. Bessemer married, in 
1833, Anne, the daughter of 
the late Mr. Richard Allen, of Amersham, and it 
was only last year that this happy union was 
severed by death. He has had two sons and one 
daughter, all of whom survive him. 

Bessemer’s memorable paper read before the 
British Association at Cheltenham was not pub- 
lished, or even alluded to, in their journal. His 
next paper, before the Institution of Civil Engi- 
neers, read in 1859, was awarded a Telford pre- 
mium, and in 1877 he was elected a member. In 
1879 he was made a Fellow of the Royal Society ; 
in 1871-73 he was President of the Iron and Steel 
Institute. From abroad he received many honours. 
He was offered the Grand Cross of the Legion of 
Honour, but as permission to wear it was refused 





* See ENGINEERING, vol. lxii,, page 749. 
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he had to be content with a large gold medal given | is being run in or out at the same time, or is at 
honorary | elevation. 

Two guns of this type are fitted en barbette for- | form of valve on the run-out cylin 
unsatisfactory. The valve fitted on the Illustrious 
differs from the form experimentally tried ; and, 


him by Napoleon III. He was an 
member of the Iron and Steel Board of Sweden, a 


freeman of the City of Hamburg, an honorary | ward and two aft, both with armoured protecting 
member and gold medallist of the Society of| hoods, and the mountings for the Illustrious, as 
Arts and Manufactures of Berlin, and a Grand | well as those for the Ceesar, were supplied from the 


on the occasion of the commissioning trials in 
January, it was decided to try a anew 
er, 


but this proved 


indeed, the Ceesar was fitted with the same valve 


Cross of the Order of H.I.M. Francis Joseph of | Openshaw Works. They resemble in general idea | as the Illustrious, with equally good results. 


Austria. In contrast with this appreciation shown |the mountings fitted to the Barfleur, Centurion, 


abroad the action of our own Government was 
particularly unedifying. They gave him a knight- 
hood, when a seat in the House of Lords 
would have been an insufficient acknowledgment 
of the immense services he had rendered to the 
country and to humanity. It would seem as if 
statesmen were so immersed in party politics that 
their mental vision was distorted, and they are un- 
able to discern the real sources of the prosperity 
of the country. Contributions to the election funds 
of the Liberal or Conservative parties are the surest 
means of gaining rank, while it is only by chance 
that those who, like Bessemer, found new indus- 
tries and transform old ones, receive any recogni- 
tion. Nevertheless, posterity will do them justice, 
and when 99 per cent. of our politicians have been 
forgotten, and our titled nobodies have dropped 
out of recollection, the name of Bessemer will live 
in honour, and will shine in company with some 
half-dozen others who may be reckoned as the 
greatest benefactors of toiling humanity. 





GUN AND STEAM TRIALS OF H.MS. 
“ TLLUSTRIOUS.” 

H.M.S. Intustriovs, a battleship of the Majestic 
class, has completed her trials, and is preparing for 
commission. The results of the gunnery trials mark 
a very pronounced step in advance, for as a conse- 
quence of the introduction of many mechanical de- 
vices, the 12-in. 46-ton breechloading guns were 
fired with a rapidity which almost justifies their 
being classed as quick-firing weapons. The guns 
are of the ordinary service type, firing an 850-Ib. 
projectile at a muzzle velocity of 2367 foot-seconds, 
equal to an energy of 33,020 foot-tons; and yet so 
complete is the operative mechanism that the only 
manual effort involved is the lifting of the charge 
in halves, each weighing 83 lb., from the pockets 
in the loading hoist on to the loading tray. The 
two guns in the after turret were fired three times 
in 107 seconds from the first discharge to the last ; 
the time between the second and third rounds 
was only 49 seconds, and this was accomplished by 
the ordinary crew from H.M.S. Excellent after 
only two or three days’ practice. Doubtless, the 
ship’s own company, when they get accustomed 
to the work, will improve upon this performance ; 
but, as it is, it means that from the forward and 
after turret, trained on the enemy, 10,200 lb. of 
shot can be delivered in 107 seconds, and there is 
no reason why this rate should not be continued. 
This, when the energy (396,240 foot-tons) is noted, 
constitutes a vigorous attack which no ship could 
survive. While the gun and turret mechanism 
was designed by the late firm of Sir Joseph Whit- 
worth and Co., at the Openshaw Works, prior to 
the amalgamation with the Armstrong Company, 
there is a certain appropriateness in the associa- 
tion of this advance in progress with the name of 
Armstrong, for it was Lord Armstrong who ad- 
vocated and introduced the rapid-firing type of 
gun into naval warfare for guns of lighter calibre. 
Its immense importance was fully demonstrated 
during the recent conflict between China and 
Japan, and now the united firms have attained 
a like result with guns of large calibre, for, con- 
sidering the weight of gun and ammunition, the 
tate of fire attained on these trials may, as we 
have said, be classed as ‘‘ quick firing.” 

As we have said, the 12-in. guns of the Illus- 
trious are similar to those in the other ships of the 
class—of 46 tons, wire-wound, and of Woolwich 
pattern, with the Woolwich hand-breech mechanism, 
which latter differs from the type previously em- 
ployed. The older breechloading guns, it will be 
remembered, had a mechanism with two distinct 
operations—the rotating of the screw plug by a 
Stanhope lever, and its withdrawal by the operation 
of a crank handle which first drew the plug to the 
tear, and afterwards swung the block and carrier 
ring about the axis pin, clear of the box. The new 
mechanism has a continuous motion operated by a 
handwheel, and effects the same functions as 
the old gear, but in a much shorter time ; about 
8 seconds when the gun is about the horizontal 


and Renown, and fully described in ENGINEERING,* 
but many modifications have been introduced, and 
to these special reference may here be directed. 


by hand gear, whereas in the new ships hydraulic 
power is used, the weights to be dealt with, both 
in respect of gun and ammunition being consider- 
ably heavier. The point of similarity between the 
two types of ships is that the shell chamber is 
carried underneath the gun platform, as described 
in our article on the Barfleur’s gun mounting. 
The ‘‘ready supply ” of ammunition is carried in 
this shell chamber and conducted directly to 
the loading position by hoists, so that the es- 
sential principle of all-round fire and loading at 
any position of training, is maintained. In the 
Centurion class the weapon was balanced about its 
trunnions ; but in the new ships, with the heavier 
ordnance, the gun and slide are balanced about the 
trunnions of the slide, so that the effort of ele- 
vating is minimised, a necessity in the case where 
the hand gear has to be resorted to in the event of 
any mishap to the hydraulic mechanism. The 
whole system of mounting, too, is balanced about 
its centre of rotation to meet the same deside- 
ratum. The centre of gravity coincides as nearly 
as possible with the centre of rotation, so that any 
heeling of the ship, permanently or temporarily, 
does not affect the force to be exerted in training 
the gun. 

The powder is carried, as usual, in the magazines, 
from whence it is brought to the shell chamber by 
hoists working in a fixed central tube. Other hoists 
in the same tube bring shell, should the supply in 
the shell chamber become exhausted.. The powder 
and shells thus brought up the central tube are trans- 
ferred, as in the case of the ships of the Centurion 
class, to the hoists in the rear of the guns, which 
hoists act as loading trays when in their proper 
position. But in the case of the Illustrious the 
hoists are operated by hydraulic power instead of 
by hand or electrical power. The transport of shell 
in the shell chamber is also affected by two hy- 
draulic power cranes, which transfer the shell from 
the bins or pockets and deposit them upon the 
loading trays on the upper hoists. The charges 
brought up at the last moment through the central 
tube are of sufficiently small weight to be readily 
handled and quickly transferred to powder pockets 
in the loading hoists, from which hydraulic rammers 
on the turntable push the shell and charge into 
the gun. In the event of the whole hydraulic 
system being disabled, the guns can still be loaded 
by hand power, an upper loading position and 
loading tray being provided for each gun within 
the hood, and simple means are adopted for hauling 
the shell from the shell chamber, or the magazine, 
to this upper loading position, when, as in the case 
of the Centurion class, they can be pushed into the 
gun by hand rammers. 

The rotation of the turret is effected by hy- 
draulic turning engines, so arranged that when the 
hydraulic power is cut off from the engine, a power- 
ful brake holds the turning mechanism and prevents 
further rotation. On the gun platform is an auxi- 
liary hand pump, which can be operated by the 
gun’s crew and thus run the gun in and out, elevate 
the gun, or open the breech, to which the hy- 
draulic mechanism is applied. The brake system 
for controlling the recoil of the gun is indepen- 
dent of the run in and out system ; the brakes are 
self-contained and control the recoil very much 
in the same way as in an ordinary hydraulic recoil 
mounting, while the run in and out systemn is con- 
nected with the service pressure from the main 
pumping engines, and serves for manceuvring the 
gun on its slide in either direction, or this may be 
done by hand gear, but much more slowly. In this 
connection it may be stated that the slight break- 
down in the case of the Cesar a few weeks ago, 
about which so much was made in the daily press, 
was not in connection with the general design of the 
mounting at all. The Ceesar had long since success- 
fully passed through her gunnery trials, but 





In addition to the hand gear for the breech 
mechanism, hydraulic gear is fitted, the hand gear 
being arranged so that it can be disconnected. The 
hydraulic is more rapid in its operation ; the breech 


The Centurion class carried 10-in. guns, and the|can be opened or closed when the gun is at its 
operations of loading, &c., were performed primarily | maximum elevation—13$ deg.—in 5 seconds. Not 


only so, but the operation of opening or closing 
can proceed during the period when the gun is being 
brought to the loading or firing position, which 
effects a saving in time in the manipulation of the 
gun. In effect these hydraulic operations render 
the 12-in. gun with its high ballistic qualities a 
quick-firing weapon; no effort being involved on 
the = of the gunner, except in the pulling of 
the levers, admitting water pressure to the rams 
operating the mechanism. The control of the 
mounting is effected, as usual, from two sight- 
ing stations, one on each side, to which positions 
are brought the various levers and handwheels for 
training and elevating the guns, as well as the 
automatic sights. The operating levers for con- 
trolling the hoists, rammer, and running in and 
out of the gun, are conveniently placed in rear of 
the sighting station of the gun platform within the 
view and control of the captain of the turret. 
Auxiliary elevating levers are also provided on the 
gun platform, and there is a complete duplicate 
service of hydraulic pressure pipes in addition to 
the usual central pivot supply. 

At the official trials last week several rounds 
were fired first from the guns in the fore barbette, 
to test the effect on the decks of the ship. The 
first shot was fired from the right gun at 80 deg. 
before the beam, with an elevation of 14 deg. The 
left gun was next fired with a reduced charge on the 
same bearings. In the third round the right gun 
fired a reduced charge with } deg. elevation, and in 
the fourth round the left gun fired a full charge at 
1$ deg. elevation. The fifth and sixth rounds 
were fired right ahead with about 4 deg. of eleva- 
tion, and as it was found that no material damage 
was done to the decks, further trials on this score 
were deemed unnecessary. The two guns were 
next fired with the hand gear alone in use, both 
guns being fired simultaneously, the left gun 
at extreme depression and the other at extreme 
elevation. The object of the trials of the two 
after guns was to determine the time required, 
and in this respect an unparalleled record was 
made. The guns were fired simultaneously, 
and the time which elapsed from the firing of the 
first to the discharge of the third round was 107 
seconds, during which six shots of 850 lb. were 
fired. For guns of such calibre this may be regarded 
as extraordinary, and is a speed which has never 
been approached in any navy. The time between 
the second and third rounds was 49 seconds, and 
these results, as we have already stated, were at- 
tained with an ordinary crewfrom H.M.S. Excellent, 
after a few days’ drill. It must be borne in mind 
too, that with this all-round system of loading, the 
gun, once it has been trained, can be kept on the 
enemy during the whole operation of loading, and 
therefore no time is lost in bringing to ‘bear- 
ing” between each discharge, so that for all prac- 
tical purposes the rapidity of fire on trial was under 
conditions of warfare. The loading, too, was done 
with the gun at an elevation of 13} deg. Repre- 
sentatives were wer from both Elswick and 
Openshaw on behalf of the contractors, and the 
trials, it may be added, have given great satisfac- 
tion to the authorities and all concerned. 

Prior to the gun trials, the Illustrious com- 
pleted her steaming trials in the English Channel 
and North Sea; these were somewhat protracted 
owing to difficulties experienced with the Martin’s 
system of induced draught fitted. The engines 
were constructed by Messrs. Penn and Sons, 
Greenwich, who were represented by Mr. J. 
Dixon, to whom we offer our congratulations on 
his appointment as manager at Messrs. Penn’s. 
The engines are of the triple-expansion type, with 
cylinders 40 in., 59 in., and 88 in. in diameter by 
4 ft. 3 in. stroke, and were designed to develop 
10,000 indicated horse-power on an eight hours’ 
natural-draught trial, and 12,000 indicated horse- 
power on an induced draught trial of four hours’ 








position, but a longer time is taken when the gun 


* See ENGINEERING, vol. lvii., pages 358 and 415. 


duration. The designed speed for the former power 
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was 164 knots, and for the latter 174 knots, which 


has easily been realised with other ships of} _ 


the same class, so that there was no need to 
ascertain the speed on this occasion. The twin 


f 30 hours’ | 8 hours’ 4 hours’ 
Description of trial coal con- natural induced 
\ sumption draught draught 
Draught of { Forward -| 25 ft. Zin. | 25 ft. lin. | 25 ft. 5 in. 
water Aft .. ..|26,,6,, |26,, 6,5, | 2,, 6,, 
Actual load on safety 
valves ve bie Ib. 155 155 155 
Vacuum in uptakes, inches 
of water .. % “ nil 1.6 1.96 
Average pressure in boilers 142 147 152 
= »» at engines 140 145 151 
H.-P. 139 144 | 148 
Receiver pressures { I.-P. 31 | 57 6t 
L -P. 4 13 17 
Average vacuum, inches of 
water - ie "ye 26.5 27.2 27.2 
Mean cut-off in high-pres- 
sure cylinders... .. 40 per cent. 64 per cent. -- 
-P 3.45 9.05 56. 
Mean Premure in(Hsh Hab) YS | gs 
cylinders \L.-P. 7.75 123 14.5 
Mean number of revolu- 
tions per minute. . ~ &3,05 96 45 99.5 
Indicated _ horse - power, 
total s ss os 6155 10,241 12,112 
Force of wind 5 4 - 
State of sea .. ee . Short sea Smooth Very rough 
Coal used per indicated 
horse-power per hour, lb. 177 Not taken | Not taken 


propellers have four blades, the diameter being 
16 ft. 11? in. and the mean pitch 19 ft. 9$in. The 
results on the three trials are given in the Table 
above. 











GERMAN SHIPPING AND 
SHIPBUILDING. 

Recent events in Europe, Africa, and the Far 
East have directed attention tothe rapidly develop- 
ing maritime interests of the German Empire. 
These have not only been made the cause for press- 
ing for an increase of the German Navy, but also 
in view of possible combinations among the Powers 
of a further heavy demand on the pockets of the 
British taxpayer for the purpose of adding to our 
naval strength. A glance at the progress made by 
the Germans in shipping and shipbuilding will be 
of interest to many of our readers, and will serve 
as a basis for discussing proposals with regard to 
the Navy and the mercantile marine. 

From a publication entitled ‘‘ Die Seeinteressen 
des Deutscher Reiches,” which has recently been 
issued by the German Naval Department, we learn 
that in 1871 Germany only owned 150 steam 
vessels, with an aggregate tonnage of 82,000 tons, 
and 4350 sailing vessels, with a burden of 900,000 
tons. In 1897 the number of steam vessels 
amounted to 1125, with a tonnage of 900,000 tons, 
and 2500 sailing vessels, with a tonnage of 600,000. 
This progress is very marked, the number of 
steamers having sextupled, and the tonnage having 
increased 10 times. Assuming that one steam ton 
is equivalent to three sailing tons, the publication 
which has been named estimates the carrying power 
of the mercantile navy at the end of 1897 at 
3,300,000 tons. 

Looking at the movement of shipping at the 
various German ports it is stated that in 1873 there 
were 94,700 vessels entered and cleared with a ton- 
nage of 12,300,000 tons ; while in 1895 the corre- 
sponding figures were 133,800 ships and 30,500,000 
tons. In the foreign trade 50,650 vessels entered 
and cleared in 1873, and 52,700 in 1895, an increase 
of only 4 per cent., but the tonnage during the 
same period showed «n increase of 131 per cent.— 
the actual figures being 10,400,000 tons in 1873, 
and 24,000,000 tons in 1895. The number of vessels 
bound to or coming from European ports amounted 
in 1873 to 47,000, with a tonnage of 8,200,000 tons; 
in 1895 the number was only 46,800, but the ton- 
nage was doubled. The trade between the German 
ports and foreign extra European ports was repre- 
sented in 1873 by 3200 vessels, with a tonnage of 
2,200,000, and in 1895 by 3900 vessels, of a total 
tonnage of 7,000,000 tons. 

British readers will find much detailed informa- 
tion on this subject in a report by Mr. Harriss 
Gastrell, Commercial Attaché to Her Majesty’s 
Embassy at Berlin, and published by the Foreign 
Office, which is founded on the above-mentioned 
official German publication, and which affords, 
amongst other things, a useful and authoritative 
analysis of the German Empire's commerce and 
shipping, and especially of those points which are 
of interest to the British public, and gives a clear 
view of the enormous strides of German interests in 
every direction during the 26 years since the Em- 





Statistics OF GERMAN SHIPPING COMPANIES, 























{ 
Company. or Shins. Gr =" Average Age. Original Cost. Book Value. 
| £ es. } £ 8. d. 

Hamburg-American .. a oa ; 58 229,287 8.00 3,987,742 6 9 | 2,851,178 15 3 
Ditto (building) es ais 7 59,800 om 802,199 0 0 892,190 0 0 
Hamburg —_ American.. Se a 25 79,830 5.12 eee ! 0 639,500 0 0 
Ditto (building) : 4 18,500 on 200, 7 200,000 0 0 
German D.G., ‘‘ Kosmos” .. 19 58,467 6.90 788,291 1 0 | 456,750 0 0 
German-Australian .. 8 | 28,294 5.50 518,998 5 0 | 338,279 3 3 
Hamburg-Pacific . 12 | 33,789 | 7.57 527,622 17 0 204,250 0 0 
German East Africa... a} 24,554 | 6.64 638,991 3 0 380,250 0 0 
» DR, “Kingsin” A Tae 42,254 5.54 611,774 6 0 393,750 0 0 
» Levant, 1889 - i RA 9 16,726 | 18.83 254,334 6 0 90,000 0 0 
Steamship Company of 1589 6 3 | 4,299 | 10.33 76,825 6 0 | 34,350 0 0 
Hamburg-Calcutta .. ms = oe 5 19,014 4.80 | £63,555 14 9 | 175,000 0 0 
AsiaticCoast .. .. .. 2... a 2,602 8.00 5434111 0 | 29,195 0 0 
Hamburg Companies = 176 | 617,416 | 6 78 9,841,949 13 6 | 6,689,622 18 6 

North German Lloyd (Bremen) 48 | 205,416 9.70 | 6,531,182 19 0 3,183,900 0 ( 
Ditto (building) .. bat es 8 67,900 | oa 1,825,000 0 0 1,825,000 0 0 

' 





pire was founded. That event was not only political 
in its nature, it also produced great social and 
industrial changes. These changes have not only 
allowed a continually increasing population to be 
fed, but have also produced the means of extending 
the range of obtainable commodities for large 
classes of the people, as is shown by the larger con- 
sumption of foreign luxuries. The population, 
from 1872 to 1897, had increased by 30 per cent., 
while foreign trade had done better and improved 
by 60 per cent. From 1881 to 1897 the population 
has increased by 19 per cent., while foreign com- 
merce has improved more than 33 per cent. This 
is the real reason of the wish for the expansion of 
German trade ; it has become a necessity for the 
maintenance of the increasing population, and of 
the standard of comfort to which they aspire. 

Statistics show that it was principally by sea 
trade to foreign countries that the improvement 
has occurred, for, from 1873 to 1895, the traffic of 
German ports with other States increased 124 per 
cent. The increase has been chiefly in recent years, 
and now about 65 per cent. of the whole foreign 
trade is by sea, and it attracts the more enterpris- 
ing spirits in Germany, as it is found that in over- 
sea commerce much better profits are earned than 
on sales in Europe. 

We must refer to the report for details of the 
foreign trade, as these are complicated by differ- 
ences in the methods of statistics which do not 
make the figures directly comparable ; but at pre- 
sent we are concerned with the relations of the 
sea-borne trade to the whole foreign trade, and of 
this only approximate calculations can be made. 
It is estimated that German commerce by sea may 
be credited with a total sum of 232,680,0001., or 
56 per cent. of the total special trade, being 
131,355,0001., or 58 per cent. of the imports and 
101,325,000/., or 54 per cent. of the exports. If 
to this is added only one-sixth of the trade with 
neighbouring countries, say 30,000,0001., for direct 
sea traffic and indirect sea trade vid France, Bel- 
gium, and Holland, there is an additional amount 
of 7 per cent. for sea-borne trade, which, doubt- 
less, is over three-fifths, and is probably close on 
two-thirds of the whole German special commerce. 
And this calculation omits to take any account of 
the amounts not to be ascertained in the direct and 
indirect general trade. 

The report gives some interesting statistics 
showing the relation of the foreign trade to 
German production and consumption. The indus- 
trial changes which have been going on converted 
Germany, from the years 1881-83, from an export- 
ing to an importing wheat country. The rising 
importation of raw materials on the one side, 
and the increasing exportation of manufactured 
articles on the other, proves the rapid develop- 
ment of German industries and the everyday in- 
creasing independence of the Empire on foreign 
markets for the sale and supply of raw materials. 
The statistics of the consumption per head of popu- 
lation of the chief necessities shows a considerable 
improvement in the conditions of many classes of 
the people. 

We have already given figures to show the de- 
velopment of the German mercantile marine. It 
was expected that by January of this year the 
carrying capacity of the German fleet would reach 
4,000,000 tons. In 1871 the Hamburg-American 
Line had 13 steamers, and in 1896 it had 62. In 
the former year the North German Lloyd had 28 
ships of 58,000 registered tonnage, and in the latter 
48 ships of 208,000 tons. These two companies 
between them control nearly 50 per cent. of the 
total German merchant fleet. The anrexed Table 





shows the original cost, book value, &., of the 
German shipping companies at the end of 1896. 

With the extensive additions which are being 
made it was expected that the estimated book value 
of the whole German merchant steamer fleet at the 
end of 1897 might be put roughly at 15,000,000/. 
If to this is added for iron and steel sailing ships 
an average value of 61. 10s. a ton, and for wooden 
ones 21. a ton, we have for 400,000 tons of iron 
sailing ships 2,600,000/. and for 175,000 tons of 
wooden ones 350,0001. The sailing fleet may, there- 
fore, be valued at, roughly, 3,000,000/. Adding 
the steam and sailing fleets together, a grand total 
of about 18,000,000/. is obtained. It is to be re- 
marked also that the German fleet consists ot 
especially valuable material, inasmuch as it is con- 
tinually adding new ships of the most expensive 
and modern types. 

The report states that not less important than 
the development of the German shipping has been 
the extension of German shipbuilding in late 
years. Besides splendid building yards and dock- 
ing accommodation, the German Empire has now 
at Elbing, Dantzig, Stettin, Kiel, Flensburg, 
Hamburg, and Bremen, great works which 
can carry out all possible demands on their re- 
sources. On the Lower Weser there are eight 
shipbuilding yards, of which seven are in Hamburg. 
One is in Emden, one in Flensburg, over three in 
Stettin, over four at Dantzig, &c. Also in late 
years the capacity of the docks has greatly in- 
creased. In 1896 Hamburg built a floating dock 
with a lifting power of 17,500 tons, which makes 
it no longer necessary for ships of even the very 
largest size to go to England to be docked. A 
dock is now being built at Bremen which is to be 
capable of lifting ships up to 20,000 registered 


tons. Since the annexation in 1888 of Ham- 
burg, Altona, and Bremen to the ‘‘Zollverein” 


these towns have, by the expenditure of enormous 
capital, obtained new and capacious harbours. The 
cost sanctioned by the State at Hamburg is esti- 
mated at 15,000,000/., in Bremen, Vegesack, and 
Bremerhaven at 5,700,0001., in Altowa at 450,000/., 
and at Geestemiinde at 800,0001. It is estimated 
that the total State and local funds for harbour and 
ship accommodation in the German Empire amount 
to about 37,500,0001. 

From returns which have been forwarded to the 
Foreign Office by Her Majesty’s Ambassador at 
Berlin, we learn that in 1897 79 ships were 
launched from 28 German shipbuilding yards, in 
which figures are included only sea-going vessels of 
at least 100 registered tons. This represents a 
total of 185,000 tons. The bulk of this tonnage 1s 
in passenger steamers, about 40,000 in eight men- 
of-war, and 2600 in’ sailing ships. These figures 
show that the production of sailing ships, being 
only about 1 per cent. of the whole, is practically 
at an end, and this amount has been increased only 
by a small amount of foreign-built ships. ; 

As regards steamers, the construction and design 
has had great variety. Large steamships have been 
built with their powerful machinery and complete 
fittings fulfilling all the many requirements of the 
passenger steamers of the day, in which branch the 
two large companies of Hamburg and Bremen—the 
Hamburg-American and North German Lloyd Com- 
panies—take the lead. German yards are also 
turning out special kinds of ships, such as 1ce- 
breakers (of which many are for Russian account), 
petroleum steamers, and steamers for high-sea 
fisheries. 

The report remarks that the Germans have 
reached the first stage which should encourage them 
to strive for the second step, which is the attain- 
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ment of orders from abroad for German-built 
vessels. With regard to men-of-war, they have 
already succeeded in this respect. Of the 50,000 
tons of men-of-war, built in late years, 23,000 tons 
were constructed in private yards, and 27,000 tons 
by the Government. Besides the 79 ships of 
185,000 tons built at home, there were ordered 
abroad 13 other ships of 32,000 tons. 

Almost the only orders from abroad for mer- 
chant vessels came from Russia, and evidently the 
German shipbuilders think that that field ought to 
be diligently cultivated, as it is announced that five 
of the largest companies have formed a syndicate 
for the purpose of securing Russian contracts, and 
evidently, if successful, they intend to start works 
in Russia. The subject is being much discussed in 
Russian newspapers, which point out that in recent 
years a great many of their shipbuilding orders 
have been sent to foreign countries, and, moreover, 
that the conditions of the future are certain to de- 
mand a great increase both in the Navy and the 
mercantile marine. The completion of the Siberian 
Railway will necessitate a large number of steamers 
in the great Siberian rivers as well as on the sea of 
Baikal. The completion of the Archangel Railway 
is causing a development of trade and shipping in 
the White Sea. The growing trade relations with 
the Russian mid-Asiatic possessions are likely to 
demand a very material increase in the merchant 
fleet in the Caspian Sea; while the rapid deve- 
lopment of relations with China and Korea will 
require a large increase, both in men-of-war and 
merchant ships. The German shipbuilders have 
taken all these facts into account, and seem deter- 
mined to make an effort to obtain a large share of 
the work to be carried out either in Russia or Ger- 
many, as may be decided. 

It is evident that the development in German 
shipping and shipbuilding is a very important part 
of the more general industrial evolution which is 
going on in Germany; and the strong efforts which 
are being made to extend German foreign trade are 
simply the results of the economic forces which are 
at work, which render more foreign markets a 


necessity. This fact must be borne in mind when | Pp 


we are discussing German politics, or, indeed, the 
foreign policy of any nation. Germany, owing to 
her steady and rapid increase in population, is des- 
tined to become an important factor in the com- 
merce of the world, and to make her influence 
felt in its various quarters. It is to extend 
this influence that for several years great pres- 
sure has been brought to bear on the Reichstag 
for the expenditure of large sums of money for in- 
creasing Germany’s naval strength. The United 
States Consul at Mainz, in his last report says : 
“That Germany’s foreign commerce has assumed 
such collossal proportions is due in great measure 
to the fact that representatives and agents of Ger- 
man merchants and manufacturers are to be found 
in every quarter of the globe. Wherever there is a 
market for German goods there you will find a 
German representative ready to show and explain 
his wares and to transact business. This, coupled 
with the fact that all such representatives have had 
an excellent commercial training at home, and 
what is worth more than anything else, in a foreign 
country, are able to speak at least two or three dif- 
ferent languages, has given to Germany the com- 
mercial prestige among nations she enjoys at the 
present day. Millions of German capital are in- 
vested in warehouses and agencies in every country 
in the world, and it is in order to protect all these 
vast interests, as well as the German Mercantile 
Marine, which represents a floating capital of many 
million pounds, that the advocates of an increased 
naval force are so persistent in their demands.” 
The advocates of Navy development insist on the 
necessity of Germany having swift cruisers, and 
coaling stations in different parts of the world, so 
that her influence may be made effective in time of 
peace, and that she may be able to enforce her de- 
mands in time of war. 








NOTES, 


CopENHAGEN TRAMWAYS. 

A SPECIAL municipal committee has framed a 
Proposal for a complete reform in the working of 
the Copenhagen tramway system—one of the best 
in the world—the basis being the formation of a 
large company to take over the whole working. 

he proposal of the majority of the committee is 
that the Corporation should, from the outset, 








have a material influence as to the power adopted, 
the construction of new lines, the fares, &c. ; that 
a tax should at once be paid to the Corporation, 
and that the conditions for the taking over by the 
city of the tramways should be as favourable for 
the former as is compatible with the interests of the 
company. The company is to rent and work all 
the Copenhagen lines, now belonging to various 
companies. The Corporation has a right to ask 
from the company the extension of existing lines, 
and the construction and working of new lines 
which the Corporation decides upon before Janu- 
ary 1, 1902. After this date the Corporation can 
also demand that the company shall work new 
lines, but the Corporation must lay such lines. 
The company has a right to introduce mechanical 
power, but the Corporation does not consider it 
possible to already decide which is the best; a 
period of two years has been fixed for the settle- 
ment of this question. It is proposed to adopt as 
uniform a fare (10 ore = 14d.) as possible, and to 
make the distances which this fare covers as long 
as possible ; but it has not been thought advisable 
to completely abandon the 5-ore fare. The annual 
tax payable to the Corporation has been proposed 
at 5 per cent. of the gross takings, with a mini- 
mum of 150,000 kroner annually. The contract 
is for 40 years, after which the tramways pass into 
the possession of the Corporation without any re- 
muneration. The Corporation can also, every 
third year, with a year’s notice, terminate the con- 
tract, but not before 1908. 


Paris EXHIBITIONS. 

The first Paris Exhibition was held in the year 
1798 ; it comprised the modest total of 110 ex- 
hibitors, and the expenditure was in proportion, 
only 60,000 francs. The Exhibition buildings were 
of wood and decorated, and were located on the 
Champ de Mars, albout the same place as the Great 
Exhibition of 1889. The number of medals dis- 
tributed was 25! The second Exhibition was three 
years later, in 1801, held in the courtyard of 
the Louvre, and comprised 220 exhibitors, which 
ut the former completely in the shade. A 
third Exhibition was held the following year 
on the same spot, the number of exhibitors 
having risen to 540. Napoleon the Great opened 
the fourth Exhibition, held at the Place des In- 
valides in the year 1806. There were 1422 ex- 
hibitors, and several grand fétes were held in 
connection with it. Number five of Paris Ex- 
hibitions was held in the year 1819 in the 
Louvre Palace, the number of exhibitors being 
1622. The sixth was held in 1823, but was not 
of much importance. Number seven was also 
held at the Louvre, in 1827, under the reign of 
Charles X., but, like its predecessor, it was on a 
more modest scale. The eighth, however, held 
during the reign of Louis Philippe at Place de 
la Concorde, was a great success, the exhibitors 
numbering 2447. This figure had increased to 
3381 at the Exhibition held in the year 1839 at 
Champs Elysées, and to 3960 exhibitors at the one 
held five years later, also at Champs Elysées, which 
site also was chosen for the Exhibition in 1849. 
The State grant on that occasion rose to 600,000 
francs, and the buildings covered an area of 22,000 
square metres. The first world’s exhibition proper 
was opened in the Industyial Palace in the year 
1855, when the State grant had risen to 11,500,000 
francs, and the area covered to 168,000 square 
metres. There were 23,954 exhibitors, and the 
number of visitors reached 5,160,000 persons. This 
exhibition gave an immense impetus to trade and 
industry. The next was-held in 1867, for which 
10,000,000 francs were subscribed, and there 
were 52,000 exhibitors, of whom 16,000 were 
French. It lasted from April 1 to Novem- 
ber 3, covered an area of 687,000 square metres, 
and resulted in a surplus of 2,719,000 francs. 
The Exhibition was visited by an immense 
number of persons, including no less than 57 
Princes. It was located on the Champ de Mars, 
and the machinery hall was the great attraction. 
The magnificent Exhibition in 1878 comprised the 
Champ de Mars, Quai d’Orsay, and the newly 
erected Trocadero. There were 52,835 exhibitors, 
of whom about half—25,872—were French. The 
visitors numbered 16,100,000, but still there was 
a deficit of 38,000,000 francs on account of the 
expensive buildings, many of which were intended 
to be permanent. The last Paris Exhibition of 
1889 far outshone its predecessor, the number of 
visitors being 32,500,000, or more than twice that 





in 1869, whilst the number of exhibitors had risen 
to 55,486, of whom 30,122 were French, and no 
doubt this splendid record will be beaten by the 
one of 1900. 


Tue NortHAmpton InstIruTe. 


On Wednesday last the Lord Mayor and Sheriffs 
of London paid a State visit to the Northampton 
Institute, a branch of the City Polytechnic which 
has been established at a cost of over 100,000I., 
including land values, in the Clerkenwell-road, 
with a view partly to afford a means of rational 
amusement to the inhabitants of the district, and 
partly to benefit the local industries by supplying 
instruction in physics and mechanics. With the 
former of these two objects we have no quarrel, 
but as to the latter it remains to our mind ex- 
ceedingly doubtful whether the means chosen are 
those best adapted to forward the end in view. 
We have all along contended that it is not tech- 
nical education for the many, necessarily elemen- 
tary from the circumstances of the case, which is 
likely to assist materially our national industries, 
but rather a thorough training for the select few 
who are capable of benefiting thereby. That we 
are not singular in our view of the case may be 
gathered from the fact that Mr. A. J. Balfour has 
expressed very similar ideas in the House of 
Commcns when speaking anent the proposed new 
University for Ireland. He is reported to have said : 
‘*T myself believe that the country gains more by 
its higher education than it does by its elementary 
education, and that elementary education may in 
some senses be said to derive its largest utility 
from the fact that it enables people to obtain the 
advantages of higher education. That is a view 
which may not be generally shared, but it is a 
view I hold very strongly after having taken for 
many years a very great interest in this question. 
And, therefore, it fills me with dismay to find that 
this House and this country is prepared to ac- 
quiesce tamely in a condition of things which prac- 
tically and substantially deprives two-thirds of 
the population of Ireland of the higher educa- 
tion advantages which it is in our power to give.” 
Though primarily applied to general education, Mr. 
Balfour’s remarks are equally true as regards the 
more limited field of technical training. We all 
know from experience how comparatively few men, 
even of the middle classes, are able to take up ad- 
vanced courses in physics or mathematics, and the 
working man is certainly not likely to prove a more 
promising pupil. Itis for this advanced work only 
that expensive and elaborate apparatus is needed. 
The elementary ideas, which alone it is possible to 
convey to large classes of workmen, can be esta- 
blished quite sufficiently with apparatus of the 
cheapest and simplest description, and the money 
thus saved might well go in grants to institutions 
for advanced work and in providing scholarships, 
enabling the more promising of the elementary 
pupils to enter the more important scientific and 
technical schools. However, the public in this 
country will provide 10001. for practically worthless 
elementary work as readily as 10/. for really valu- 
able advanced instruction, and there seems no 
immediate likelihood of their arriving at a saner 
state of mind. We must, however, make an ex- 
ception in favour of the Manchester Tech- 
nical Instruction Committee, who, after a careful 
investigation into the work done abroad, re- 
ported that in Germany the schools were mainly 
instituted for advanced work. Thus at Crefield 
the enormous dyeing school is built to accommodate 
but 45 day students, for the instruction of whom 
there is a staff consisting of a director, three assis- 
tant lecturers, a special chemist for dyeing, and 
masters for dyeing and finishing. Quite similar 
conditions were met with in other of the great 
German centres of technical instruction. Contrast 
this with the statement in the prospectus of the 
Northampton Institute, that the governors reserve 
the right to discontinue any class for which an in- 
sufficient number of students present themselves ; 
so that in case a few students should prove desirous 
of taking up really valuable advanced work, they 
are only too likely to be deprived of any oppor- 
tunity of doingso. That many of the local trades 
in Clerkenwell may be greatly benefited by the 
better instruction of those responsible for the design 
and manufacture of their various products is ex- 
tremely probable, but that the directors of the 
Northampton Institute have adopted the best means 
of securing this is, we think, open to very grave 
doubt. 
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THE ENGINEERS’ LOCK-OUT. 
To THE Eprtor OF ENGINEERING. 

Srr,—On my return from the Continent my attention 
has been drawn to paragraphs appearing in the Press 
during the past week to the effect that “* Messrs. Tangye 
had last week forwarded to the federation of engineering 
employers a cheque for 500/., which cheque had at once 
been returned to them.” 

As this statement is wholly misleading I would like to 
be permitted to set forth the facts of the case. 

At the end of January last we were urgently invited to 
contribute to the Engineer Employers’ Special Fund, on 
the ground of the heavy strain which Sey veel imposed 
upon the employers in the recent struggle. 

On February 10 my company contributed the sum of 
5001. to the fund, but in handing over the cheque ex- 
pressly stipulated that the amount should he applied to 
the relief of the less wealthy members of the federation, 
upon whom the strain had told most heavily, stating at 
the same time that a similar amount had already been 
given to the Amalgamated Society of Engineers in aid of 
the men who were still out of employment. 

So far from being ‘‘ at once” returned, the cheque was 
cashed and paid into the fund, and an acknowledgment 
sent to us by the federation at the hands of their secre- 
tary, Mr. Thomas Biggart, who, under date February 11, 
said, ‘‘We are desired by owr committee to acknowledge 
with thanks your firm’s handsome contribution of 500/. 
towards the federation’s special fund.” 

On February 26, i.c., 17 days after this acknowledg- 
ment, Mr. Biggart sent us a banker’s draft for 500/., wit 
a letter in eh he says, ‘‘ We have now had an oppor- 
tunity of reporting your contribution of 500/. to our com- 
mittee. This is the first meeting held since your cheque 
was received.” He goes on to say his first letter was sent 
per incuriam, but as it contained the distinct statement 
that he had been desired by his committee to thank us, the 
explanation of this extraordinary discrepancy must be 
lott to that gentleman. 

I should explain that long before we gave our contribu- 
tion to the federation it was well known to every mem- 
ber of that body that we were not in sympathy with 
their ere This fact we expressly stated at an early 
period of the struggle, and again laid stress upon when 

anding over our cheque. It was, therefore, with this 
knowledge that the federation accepted and thanked us 
for the gift which we had been invited tomake. With their 
reasons for subsequently reversing their own action I am 
not concerned. 

In some of the paragraphs which have appeared refer- 
ence is made to the ‘‘ probable reasons” actuating us in 
making our gift. It is natural to a certain class of mind 
to ascribe motives that are base, but my company is no 
more moved by these insinuations than it was affected by 
the threats so freely showered upon us at an early period 
in the struggle. 

Our course has been perfectly clear and consistent from 
the outset. What was it we were asked todo? Having 
no quarrel with our men; having received no demands 
from them ; having had an unexampled record of 40 years 
of peaceful relations with them ; we were asked to turn 
them—nearly 2500 persons—into the street. In speakin 
to one of the principal members of the federation I sai 
that such an act on our part would be a crime. _ Its folly 
will be appreciated when I state that we have long pos- 
sessed all the advantages the employers claim to have 
secured as a result of the late ruinous contest ; advantages 
which I firmly believe they also might have pos 
without conflict, had their relations with their employés 
been the same. 

Yours truly, 
RicHarp TANGYE. 

Cornwall Works, Birmingham, March 15, 1898. 





MR. RAWORTH AND ELECTRICITY. 
To THE EDITOR OF ENGINEERING. 

Srr,—Reading Mr. Raworth’s letter of last week, the 
uninitiated is led to believe that a loss of 40 per cent. 
between the engine cylinder and the machine pulley is 
quite a common occurrence with mechanically-driven 
plants, whilst the virtuous electrical drive only wastes 
15 per cent. instead. 

fy dispel such results which may arise, I beg to re- 
peat that though 40 per cent. may be reached in extreme 
cases, this loss will not average more than some 20 or 25 
per cent., whilst the 15 per cent. of Mr. Raworth do 
not comprise losses occurring in long distributions and 
in a large number of small motors, &c. 

Therefore I think that the enumeration of the various 
well-known results instanced by Mr. Raworth in last 
week’s ENGINEERING do not throw more light on the 
subject, except that we hear how well a Raworth engine 
behaved last week. 

Mr. Raworth lets it transpire that I was not far from 
the mark with the information I was pleased to give 
“Enquirer” 
good deal of discrimination | as to be exercised in dealing 
with a special case of electrical driving. 

I was not aware that the ‘* Universal” engine was not 
only purely electrical, but born of high patriotism, de- 
stined to effect the national emancipation of Great 
Britain from the crying evil of leather and coalfields in 
a state of aerial suspension. 

However much I may and must recognise Mr. Raworth’s 
well-known attainments, and admit that his engine works 
on the proper line, when we consider that the present 
cotton-mill plant already generates 1 horse-power for 
about 3/. or 47. only ; unless there is a sudden inflation in 
the leather market, and a marked deterioration in the 
quality of raw hide, rendering belts actually ‘‘ troublesome 
and dangerous,” we may with com feelings face 
even our grandmothers-in-law without any fear of re- 


relating to cotton-mill driving, and that a 8 








proach for patronising mechanical cotton-mill driving, 
instead of the electrical transmission as matters stand 
in 1898, 
Yours truly, 
ARTHUR HERSCHMANN. 
155, Pershore-road, Birmingham, March 12, 1898. 








LIGHTHOUSES. 
To THE EpiTor oF ENGINEERING. 

Srr,—I should be glad if you will allow me to correct 
a mistake which appears in your report (on page 304 of 
your last issue) of my paper before the Royal Society of 
Edinburgh. In this you state that I estimated the saving 
effected on a first order up-flashing lighthouse appa- 
ratus to be about 30007. This is incorrect. What I stated 
in my paper was that upon a first order group-flashing 
dioptric apparatus with lantern, lamps, and accessories, or, 
in other words, upon everything that surmounts the 
tower, a saving of 25002. could be effected. In order that 
your readers who are interested in lighthouse matters may 
appreciate this statement, I here add the details of my 
estimate : 


. Third Order Equivalent 
First Order Group- ac ee 
Flashing Apperstus. Spindle es Appa- 
: F. £ 
£ 
Cost of lantern and Cost of lantern and 
parapet... ... 1180 ge pe ‘os ee 
Cost of glass work ... 2000 Cost of glass work ... 460 
Cost of mercury float Cost of machine and 
and machine 560 spindle arrange- 
Cost of lamps .. 104 ments Ee > Oe 
+> accessories ... 44 Cost of lamps ss aa 
+> accessories ... 44 
3888 1384 


The saving effected is thus seen to be a little over 
25000. 
Faithfully yours, 
JouHN A. PuRVIS. 
53, York-place, Edinburgh, March 12, 1898. 








MISCELLANEA. 

Ir has been arranged that a Joint Committee of both 
Houses of Parliament shall settle the conditions under 
which powers shall be granted to promoters for the estab- 
lishment of electrical energy stations. 


An industrial and mining exhibition is to be opened at 
Auckland, N.Z., on December 1 next, and will under 


the patronage of the Governor Earl Ranfurly. The 
secretary is Mr. W. R. Holmes, 1, Fort-street, Auckland, 
to whom applications for space should be made. 


Polishing wheels of cork are now being introduced by 
the London Emery Works Company, of 10 and 12, Vine- 
street, E.C. These wheels are stated to be suitable for 
the finest polishing work, to require no covering of leather 
or other soft material, and to be practically unaffected by 
heat or damp. The stock sizes of the new wheel run 
from 14 in. to 24in. in diameter and from ? in, up to 3} in. 
in thickness. 

In answer to a question in the House of Commons on 
Monday last, Mr. Curzon stated that there had been 
negotiations between the Russian Government and the 
Thames Iron Works for the establishment of a ship- 
building yard in Russia, but he was informed that no 
result had as yet been arrived at. The duty on British- 
built ships seeking a Russian register is from 25 to 30 per 
cent. 

The Secretary of State for Foreign Affairs has been 
informed by Her Majesty’s Agent and Consul-General at 
Sofia that the Bulgarian Ministry of Commerce and Agri- 
culture invite tenders for the supply of five pairs of 
10 horse-power engines and Hoe The date fixed 
for the adjudication is April 1 next. Further particulars 
may be obtained, and the specifications may be inspected, 
on application at the Commercial Department of the 
Foreign Office, between the hours of 11 a.m. and 5 p.m. 


We are informed that the following members of the 
Self-Propelled Traffic Association have been elected 
judges for the forthcoming trials of motor vehicles for 
neavy traffic to be carried out under the auspices of the 
Association in May next. London Council: Sir David 
Salomons, Bart., Mr. Boverton Redwood, F.I.C., 
F.R.S.E. Liverpool Council: Professor H. 8. Hele- 
Shaw, L.L.D., M. Inst. C.E., Mr. John A. Brodie, 
M. Inst C.E., Mr. Everard R. Calthrop. Reserves: 
Mr. 8. B. Cottrell, M. Inst, C.E., Mr. Henry H. West, 
M. Inst. C.E. 

Ata meeting of the Columbus, Ohio, Engineers’ Club, 
the use of gasoline engines to operate mining machinery 
was discussed. Heretofore the use of the gas engine, or 
any machine which emitted a blaze, was considered dan- 
erous in a coal mine ; but it seems now that all scruples 
in this direction are unfounded, and the gas engine may 
in the near future become an important factor in mining. 
William Michael, engineer of maintenance of way of the 
Hocking Valley Railroad, and chairman of a committee 
appointed some time ago by the president of the club, 
submitted his report. He said that gasoline engines 
had been applied to coal-mining in but few cases, and in 
those had proved successful. Their adoption, however, 
had been rather slow. He attributed this fact to the un- 
familiarity of the operators with the machine, and that of 
the manufacturers with the need of the operators. He 
considered the line engine a great rival of steam, air, 
and electricity in mining operations. 

Some interesting work in the matter of field riveting 
was recently accomplished in connection with the erection 
of a very heavy plate girder bridge on the New York, 





New Haven, and Hartford Railroad. A pneumatic 
“percussion” (not pressure) riveter was used for the 
bulk of the work, being supplied with air by means of an 
ordinary Westinghouse brake pump. Theriveter framing 
was very light, since the tool working by percussion was 
not subjected to the high strain arising when the rivets 
are closed by pressure, the complete tool, weighing 
but 120 lb., though it had a gap 40 in. deep, and an 
opening of 12in. The riveter piston was 2;%; in. in dia- 
meter, and had a stroke of 5 in. Using air at 100 lb. 
pressure, it proved capable of closing satisfactorily 3-in, 
rivets 4 in. long, the best record of work being 900 rivets 
in one day of 9 hours. Some of the main girder rivets 
could not be reached by the tool, and were therefore 
closed by a No. 2 pneumatic hammer, controlled by one 
man, whilst a second acted as holder-up. With this tool 
30 rivets were driven in 10 minutes, and 500 in a day of 
nine hours. 

The Joseph Dixon Crucible Company, of Jersey City, 

N.Y., U.S.A., have sent us pamphlets describing a very 
interesting method of makin Cconest joints which is 
stated to be specially adapted for bicycle work. The 
spelter is melted in a crucible, and the joint to be brazed 
is dipped in the molten solder, which flows into the joint 
and unites the surfaces. The spelter is prevented from 
adhering to the metal outside the joints by painting those 
surfaces with an “‘anti-flux,” whilst, on the other hand, 
the joint surfaces are coated with a flux, which facilitates 
the entrance of the spelter into the joints. The operation 
of brazing by this method requires, it is stated, only a 
few seconds of time, and there is obviously no possibility 
of burning the tubes, since the temperature of the latter 
can never exceed that of the molten spelter. After braz- 
ing the joint requires practically no filing, but can be 
cleaned off almost completely with a metal brush. The 
anti-flux mentioned above isa specially-prepared graphite 
which is mixed into a paste the consistency of paint with 
either water, linseed oil, turpentine, or gasoline. The 
medium last mentioned has an advantage in that it 
evaporates very quickly, making the joint sooner ready 
for brazing. The Dixon Crucible Company are making 
a crucible specially intended for bicycle brazing on the 
system described, a standard size being 24 in. long, 6in. 
wide, and 10 in. deep. The London office of the firm is 
at 28, Victoria-street, 8. W. 
_ Narrow tyres for vehicle wheels have long been popular 
in America, but some recent elaborate experiments carried 
out at the Missouri agricultural station go to show that 
the practice has little or nothing to recommend it, the 
tractive force necessary to ge a wagon being usually 
much increased thereby. Thus on a macadam road it 
was found that a load of 2518 Ib. could be hauled with 
the same tractive effort as was needed for a load of 
2000 lb. with narrow tyres. On a gravel road, except 
when the surface was very wet and sloppy, similar 
figures were registered, six trials showing that with 
broad tyres a load of 2482 lb. could be hauled as easily 
as one of 2000 lb. with narrow tyres. With dirty roads 
the results varied according as the surface was wet or 
dry. When firm, hard, and free from dust a load of 
2530 lb. on broad tyres required no more hauling effort 
than one of 2000 1b. with narrow tyres. When the road 
was very loose and dusty, however, the narrow tyres 
had the advantage, and with clay roads the same was the 
case when the surface was sticky on top and firm below; 
but when deep in mud and dryer on top, or dry on top 
and spongy below, the reverse was the case, the broad 
tyre showing an economy of 52 to 61 per cent. in the 
tractive power necessary. Off the road, and in pasture, 
meadow, stubble land, or corn ground the broad tyre 
proved much superior to its rival. As a result of the 
experiments it was settled that 6 in. was about the best 
width of tyre for a combination road and farm wagon, 
and, further, that in four-wheeled wagons the hind wheels 
should run in the same track as the leading ones. 

Some very interesting experiments have been made at 
Arnenkamp, Germany, with asbestic, the remarkable 
plastering material obtained from the mines at Danville, 
Canada. A small building measuring 13 ft. by 10 ft. by 
10 ft. was constructed with its long walls of light timber. 
The wood was afterwards coated, inside and out, in three 
applications with asbestic plaster to a depth of 1 in. The 
wooden ceiling was also plastered on the lower side, 
whilst an 8-in. I-beam running aeross the building below 
the ceiling was similarly protected. To test the fire- 
resisting qualities of the asbestic the room thus formed 
was filled to a height of 39 in. with wood shavings and 
billets, which were also piled round the house on the 
outside. The whole of this wood was then soaked in 
paraffin and fired. Twenty minutes later a small blister 
was noted on the outside covering at a spot where the 
plaster had been damaged by the impact of one of the 
wooden logs. Six minutes later this same wall was 
a on with a strong stream of water. One of the 
end walls being of stone was similarly treated, and in 
this case cracks appeared in the plaster. The brick end 
wall, similarly dealt with, showed no defects whatever. 
After again pouring water on the wooden front main 
wall, further oil and fuel were added, and a pyrometer 
introduced into the building showed a temperature 0 
1742 deg. Fahr., though not in the hottest part. At the 
end of 42 minutes the fires were put out, and the fire hose 
turned against the ceiling plaster. As soon as access 
could be gained to the building, the plaster was strippee 
off the wood, which was found quite uninjured and barely 
warm. The iron girder was also found quite cool on re- 
moving some of the plaster. 








AmerIcAN OrpNancr.—The American Urdnance Com- 

ny, of Bridgeport, Connecticut, has renewed an or ~< 
or forty 6-pounder Hotchkiss rapid-firing guns from: the 
United States Government. 
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THE THORNYCROFT BOILER FEED REGULATOR. 
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At one time the irregular feeding of a group of water- 
tube boilers, supplied with water from a single feed 
pump, was one of the chief objections raised against the 
use of that form of steam generator on shipboard. Had 
it not been for this difficulty, there is little doubt 
that water-tube boilers would have been tried on board 
the torpedo-ram Polyphemus, when her original loco- 
motive-type boilers failed so disastrously. Had such 
a step been taken it might have modified the subse- 
quent history of marine engineering, although this pos- 
sibility would have been affected by the fact that the 
water-tube boiler of 19 years ago was far from the more 
et apparatus it has since become. Messrs. J. I. 

hornycroft and Co., of Chiswick, as one of the pioneer 
firms in the field of express boiler invention, were 
also amongst the first to see the need of a feed-regulat- 
ing arrangement, and we now illustrate the most 
modern form of the device they introduced for the 
purpose. 

Referring to our illustrations on the present page, 
Fig. lisa part sectional elevation through the upper 
chamber or steam drum of a Thornycroft boiler, the feed- 
controlling device being shown. Fig. 2 isan end eleva- 
tion half in section ; Fig. 3 is a plan; Figs. 4, 5, and 6, 
sectional details on to a larger scale; and Fig. 7 the in- 
dicating device. It will be seen that the principle in- 
volved is similar to that of an ordinary ballcock. There 
is a solid-drawn steel float, which is held in the forked 
end of alever, and is balanced by a counterweight 
as shown, As the water level rises and falls, and the 
float follows it, a movement of the lever is obtained 
by which a valve, controlling the admission of feed- 
water, is operated. The valve, shown in longitu- 
dinal section in Fig. 5, and cross-section in Fig. 4, 
is placed inside the baliee, and therefore the actuating 
mechanism is not retarded by having to pass through 
stuffing-boxes. A novel feature of considerable value 
is the controlling gear, which enables the float to be 
adjusted so that it will maintain the water level at 
any determined height within the range of the appa- 
ratus. The average amount of valve opening to admit 
sufficient feed water actually varies with different rates 
of steaming, and it is in lie to prevent too great a 
range between the height of water level when light 
duty is required from the boiler, and that at full 
power, that the controlling gear is fitted. In order 
to effect this adjustment the vertical position of the 
fulcrum of the lever is altered. The latter is mounted 
on one arm of a bell-crank, the position of which can 
be adjusted by a rod which passes through a stuffing- 

x in front of the boiler as shown. There is a screwed 
end to the rod and this engages in a screwed hub of a 
handwheel. It will be seen that by turning the hand- 
wheel the feed valve is opened or closed, the float, 
of course, remaining stationary, and, therefore, with a 
given water level there will be greater or less opening 
of the valve. Naturally, when a small supply of feed 
18 needed the opening is smaller than when the boiler 
is being worked full power. 

he gear is designed to enable several boilers to be 
fed by & pump common to all, without fear of the fluc- 
on in water level which might otherwise be caused 
y @ little extra steam pressure or a slight difference 
in the adjustment of check valve. The absence of any 
spring device or of any of the automatic movements 
ing transmitted through stuffing-boxes, as already 
mentioned, or of nicely-adjusted sliding parts are fea- 


tures of great value. We are informed that in actual | 1897. 








working this automatic feed regulator has proved 
eminently satisfactory. In proof of this it is pointed 
out that boilers giving steam for over 450,000 indicated 
horse-power have had the gear applied to them. Our 
own observation on trials of vessels fitted with the 
device has been that no trouble has occurred through 
irregularity of boiler feeding. 

In the experimental running on land the apparatus 
has worked successfully with an excess of pressure in 
the feed pipe of no more than 10 Ib. to the square inch. 
With this low pressure, however, too large an appa- 
ratus would be required in such vessels as destroyers, 
and for a given variation of the rate of feed the motion 
of the valve, and consequently of the float and water 
level, would be greater ; hence more frequent adjust- 
ment would be required when the rate of steaming 
was altered than is the case with higher feed pressures. 
On the other hand, too great an excess of pressure 
might lead to cutting of the valve or seatings. There 
is no difficulty, however, in working with the moderate 
difference that is sufficient for the purpose. The 
apparatus can be applied for regulating the feed of 
boilers of various descriptions, and Messrs. Thorny- 
croft have executed orders for sets to suit water-tu 
boilers of other types than their own, locomotive- 
marine boilers, and return-tube boilers of the largest 
type in the Royal Navy, as well as Cornish and other 
descriptions of land boilers. A point upon which 
stress is laid is that a good feed pump should be 
used ; this should be capable of maintaining a steady 
excess of pressure in the feed pipes of not less than 
15 lb., po preferably 30 lb. to 40 lb. to the square inch 
should be used. If this is provided, it is said that a 
satisfactory result is certain to be secured. Messrs. 
J. I. Thornycroft and Co. find that with these pres- 
sures the maximum range of water level between the 
highest and lowest powers of these destroyers is so 
small that, when once properly adjusted, it is un- 
necessary to again touch the controlling gear. Other 
advantages claimed are that, owing to the feed being 
continuous, the feed pipes inside the boiler can often 
be made smaller. The valve is never quite closed 
while the boiler is at work. When not steaming the 
donkey should be shut off. The tendency to prime is 
reduced by using the gear. Priming often leads to 
false water in the gauge-glass, and this results in an 
attempt to control the supply in a manner that may 
result in serious trouble. The automatic device 
naturally is not led astray by ‘‘false water.” The 
apparatus, therefore, admits more water just when 
it is wanted and not when it merely appears to be 
wanted. 








Brazivian Centra Rartway.—The administration of 
the Brazilian Central Railway is erecting a building for 
electric plant. Five new locomotives have recently arrive 
for the system. Negotiations for leasing the property are 
reported to have fallen through. 





BELGIAN Biast-FuRNACES.—The number of furnaces in 
blast in Belgium at the commencement of March, 1898, 
was 33, while 12 furnaces were out of blast at the same 
date. The total of 33 representing the furnaces in blast in 
Belgium at the commencement of March was made up as 
follows: Charleroi group, 14; Liége group, 13; and 
Luxembourg, 6. The production of pig in Belgium in 
the first two months of this year was 151,530 tons, as com- 


STEAM SEPARATOR. 


WE illustrate on this page a steam separator manufac- 
tured by the Empire Engineering Company, of Fails- 
worth, Manchester. The engraving is practically self- 
explanatory, but we may point out that the openings 
leading into the central pipe and thence to the outlet, 
are so dimensioned that the gross area provided for the 
escape of the steam before it leaves the guide worm, 
is greater than that of the cross-section of the outlet 
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pipe. Most of the steam, therefore, gets away before 
the bottom of the casing is reached, so that the water 
collected there is not liable to be taken up again by the 
steam, as might happen were there a great rush of the 
latter fluid over its surface. The upper surface of the 
worm, moreover, slopes away from the central pipe, so 
that gravity also assists in keeping water away from 
the outlet. 








INDUSTRIAL NOTES. 

THERE is a growing tendency to make use of Parlia- 
ment in matters relating to labour disputes. Some ap- 
prove of this, others condemn it, but in any case it 
seems to be inevitable. The wisdom or unwisdom of 
such a course very much depends upon circumstances, 
and upon the nature of the questions put forward to 
be discussed. If the whole subject of labour contracts 
is to be the subject of Parliamentary question and de- 
bate, the sooner we have a Minister of Labour the 
better, as then the Department will be able to deal 
with all general questions, leaving the more important 
ones for the House of Commons. During last week, 
on the concluding night, two separate matters were 
discussed on the Naval Estimates, the first of which 
was the operation of the “‘ strike clause ” in Govern- 
ment contracts. The contention was, by some of the 
speakers, that a lock-out was not within the terms of 
y spare ; that the fact of a strike in London did 
not justify a lock-out in Scotland. This is a very fine 
point. If pushed to its ultimate limits, it is doubtful 
whether such lock-out would not amount to a con- 
spiracy at law, if separated from the cause which led 
to such lock-out. ut, in this case, so also would 
a general strike, or a strike in sympathy, by men not 
really aggrieved. But we do not, as a rule, treat 
these matters logically. 

The other question was the dismissal of the men at 
Portsmouth, on the ground of taking part in a meet- 
ing, contrary, as is alleged, to the Admiralty regula- 
tions. Mr. Sam Woods rather justified the man who 
put in one rivet and charged 16 for it, on the ground 
that it was a practice in certain cases where the time 
occupied was great, owing to difficulties. If such be 
the practice it is a bad one. But the Govern- 


d|ment deny that the practice exists. Mr. Woods 


made a stronger point when he said that the prices 
paid to riveters and drillers were from 50 to 100 tow 
cent. below the prices paid in private yards. ut 
if so, why seek to destroy private yards and con- 
tractors, and hand over to the Government all such 
work? Itisa strange statement in view of the fact 
that most of the labour unions now demand the extinc- 
tion of the private contractor, who pays from 50 to 
100 per cent. more in wages than the Government for 
the work in question. But on this point there was a 
distinct disclaimer on the part of the First Lord of the 








pared with 173,650 tons in the corresponding period of 


Admiralty, who stated that only one-fourth per cent. 
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of the men in the whole of the dockyards earned less 
than 22s. per week. He stated that care was taken 
to insure that the men earned a fair day’s wages. He 
denied that the Government intended a blow at trade 
unions; what was aimed at was unfair combina- 
tion. He charged some of the men with ‘‘ rubbing out 
the marks and charging twice over for work done.” 
If this be so the sooner it is put an end to the better. 
Every man guilty of such a fraud ought to be dismissed. 
Then he stated that men were induced to do as little 
work as possible to create sympathy. This seems 
rather lame. One can understand the lazy man doing 
as little as possible if he gets paid all the same; but 
this is not giving a fair day’s work for a fair day’s 
wage. Mr. Goschen further stated that an inquiry 
was put on foot with respect to certain matters. 
But he altogether declined to reinstate the four men 
who were discharged. 





The report of the Ironfounders shows at once the 
importance of the termination of the engineering dis- 
pute, by the reduction of unemployed members to the 
extent of 1027 in the month. But as the result of the 
high rate of contributions recently, there was a small 
decrease in the membership, less, however, than was 
anticipated. The report complains that the terms of 
settlement agreed to in the engineering dispute have 
been applied to moulders; but the executive deny 
that it is binding upon, or applicable to them. The 
executive intimate that they will resist any such 
action. The total number of members on the funds 
was 2507 ; last month it was 3534, decreace 1027. Of 
the total, 1095 were on donation benefit, decrease 
953 ; on sick benefit 461, increase 14 ; on superannua- 
tion 794, decrease 5; on travel and the trade fund 
136, decrease 64; on dispute benefit 21, decrease 19 ; 
the total number of members being 16,844, or 440 
more than a year ago. ‘The balance in hand was 
41,9617. 19s., showing a decrease of 639/. 19s. The 
total cost of benefits was 866/. 13s. 2d. per week, or 
1s. 0}d. per member per week. As regards the state 
of trade, the returns show that in 113 places, employing 
14,997 members, trade was from very good to dull ; in 
the previous month the same description only applied 
to 92 places, employing 10,105 members. On the other 
hand, in 12 places trade was bad or very bad, em- 
ploying 1854 members ; in the previous month there 
were 33 such places, employing 6771 members, when 
fully at work. This shows the vast improvement in a 
month, and indicates that trade is good if only we 
can maintain industrial peace. The society is takin 
a vote as to the abolition of ‘‘ trade membership,” 
which has been in operation for 14 years. It appears 
that the tendency of the rule has been to induce men 
to hold aloof until they are over 42 years of age before 
they join, so as not to pay the higher rate of contri- 
butions. But they lose the benefits. After all, the 
great value of the union is its provident benefits, which 
are better than those in any existing friendly society. 





The report of the Amalgamated Carpenters and 
Joiners states that the total number of members at 
date was 53,310, of whom only 804 were on donation 
benefit ; 1275 on sick benefit ; and 466 on superannua- 
tion allowance. Out of the 804 out of employment, 
271 were in the States, the Colonies, or elsewhere, so 
that in the United Kingdom only 533 were in receipt 
of out-of-work benefit. This is a most satisfactory 
state of things for this season of the year. Only in 
two places—London shipyards and at Blackburn—are 
there disputes requiring members to keep away. The 
Aberdeen branch has determined to submit their 
demands for an advance in wages to the Aberdeen 
Conciliation Board. At Rugby and Derby the men 
claimed an increase of 4d. per hour, and some altera- 
tions in the working rules, which the employers con- 
ceded. In other places labour questions have been 
quiet. The members of this union are much interested 
in the question of the responsibility of pawnbrokers 
taking in pledge stolen tools, and of secondhand dealers 
purchasing such tools. It appears from the legal 
opinion given, that neither can be touched by law 
unless the actual thief be taken, and is convicted— 
even, apparently, if the pawnbroker or the dealer 
knows that such tools have been stolen. But know- 
ledge in this case is not proven knowledge accord- 
ing tolaw. The members are, therefore, urged to re- 
deem the articles, or pay the price given for them, 
rather than commence lege] proceedings. The ques- 
tion of fixing manufactured joinery continually crops 
up, one case put before the executive being where such 
joinery was purchased from two manufacturers, one 
paying fair wages, the other not. Caution is given not 
to boycott the wrong material. The executive, how- 
ever, says that it is not right to punish fair employers 
in order to reach those that are not fair. Efforts first 
of all ought to be made to deal with the firm violating 
the fair wages arrangements with the unions. The 
question of joint action between members of different 
societies is also dealt with in some resolutions, such 
joint action being sometimes necessary. 





is one of general and pressing activity. Indeed, the 
only term that can at all indicate the state of things is 
‘* over-pressure ” of work in all the engineering con- 
cerns of the various busy districts. In a large number 
of cases the work already in hand will keep them fully 
going over this year, and consequently numerous 
orders, where deliveries have been required within 
that period, have had to be declined. Of course, the 
large shipbuilding programme of the Government still 
further tends to increase the pressure in many branches 
of the engineering trades, so that the outlook for some 
time to come is one of exceptional activity. In the 
machine-making branches, also, all the principal firms 
are very full of work. Perhaps the greatest over- 
pressure is found in the machine-tool branches and in 
the locomotive departments, but stationary engine 
builders are nearly, if not quite, as much driven. Amid 
this whirl of activity it would be strange if some 
feeling of soreness did not remain after the long con- 
flict, and the utter defeat of the engineers. But, so 
far as can be ascertained, it is only in some isolated 
cases that some of the skilled men manifest any feel- 
ing with respect to the new conditions. Generally no 
complaints are made, and consequently the prospects 
seem to be that for the next 12 months, at least, there 
will be cordial co-operation between employers and em- 
ployed, with a desire to reap the golden harvest which 
is ripening to their hands. In the iron trade no great 
weight of buying has been going on, business being 
described as quiet. Generally, however, prices remain 


sey yA ; there has been no underselling of any account, 
and the prospects seem to point to an upward ten- 
dency. In the finished-iron branches the position has 


been unchanged. Sheets are in small demand, and 
low prices have been taken. Nut and bolt makers re- 
port an active demand, but, so far, prices remain at the 
same figures. In the steel trades there has been an 
increased demand, and prices have been hardening 
most decidedly. Altogether the outlook is ver 
favourable, if only industrial peace can be secured, 
and all friction can be averted. 





Business has been more buoyant in tone in the 
Wolverhampton district. Home consumers have been 
showing an increased willingness to negotiate for future 
supplies; but the dearness of pig iron, and the pro- 
spects of a further advance prevent makers from 
accepting new contracts, or renewals, at the terms 
offered. Engineering firms are prepared to distribute 
large orders for plates, girder iron, and railway ma- 
terial, if they can arrange terms. But makers are shy 
of any concessions under present circumstances. 
Foreign and colonial trade has remained quiet, but a 
few good orders have come to hand for the Indian and 
Australian markets. Marked bars maintain their full 
rates, but there has been less doing in galvanised and 
corrugated iron. Best thin sheets, and also stamping 
iron have been in fairly good demand, and tube strip is 
in moderate request. Steel makers are very busy, and 
have a large volume of work on hand. Blast-furnace 
owners report a strong demand for pig iron for future 
supplies, and there is a prospect of a further advance 
in price. All the engineering branches are fairly busy, 
inclusive of bridge and girder constructors, rab 
makers, boiler-makers, &c. The general run of the 
hardware trades also, both light and heavy, are well 
employed. It is exceptional where skilled men are 
out of employment. There are no serious disputes in 
the labour world, nor is there at the present time any 
indication of pending difficulties. Happily this dis- 
trict, once the scene of severe labour conflicts, has 
been able for a long time past to avert strikes and 
lock-outs, by methods of conciliation. 





In the Birmingham district business generally has 
ained in tone. Best bar iron has been more readily 
isposed of, and in larger lots, especially for construc- 
tive engineering purposes, and for cable-making pur- 
poses. Prices are also well maintained at minimum 
rates. Sales of unmarked iron have also been well 
maintained, and a firmer tone has prevailed as to 
prices. Common bars, however, have been weak, and 
the sheet trade is still depressed. There is a large de- 
mand for foundry iron, much in excess of the supply. 
The engineering and other metal-using trades continue 
busy, very few men being out of employment. 





The first revolt of engineers under the new condi- 
tions, as finally agreed to recently, has taken place at 
Hull, at the engineering works of Messrs. Earle. The 
firm being desirous of overtaking the arrears of work, 
started night-shifts, when the men demanded time- 
and-a-half as for overtime. The firm offered time- 
and-a-quarter, which the men refused. On Tuesday 
in last week the men refused to work at the night-shift 
at the various establishments, declining the employers’ 
terms. On the following morning the firm refused to 
allow the men to re-start. Some negotiations fol- 
lowed, and the engineers and boilermakers withdrew 
their demand on Friday, and the night-shifts were 


land Railway Company at 
notices on Thursday in 
engagements at the end of a week. The men there- 
upon held a meeting and decided not to resume work, 
But the goods manager states th 
decided, as the matter in dispute 
However, the men were advi 5 
local secretary, and they did so after some hesi 
The matters in dispute are overtime and Sunda: 
In Leeds the situation was considered grave, 

goods manager thought otherwise. 


offer of time-and-a-quarter, but the whole question 
will doubtless be fought out by a joint committee, 
The whole question has resolved itself into a question 
of wages, of extra payment after a given hour in the 
afternoon, and the hour for resuming regular work in 
the morning. The question of overtime as a matter of 
principle has been dropped. But can a system of 
night-shifts and day-shifts be treated on the basis of 
overtime? If so, then night-shifts, whether good or 
bad, are doomed. It is easy to see that extra pay 
might well be given for night work, but to treat the 
shift system as a matter of pure overtime will kill it, 
however desirable it may be to resort to it under 
pressure. 





With reference to the statement that the Employers’ 
Federation had returned the cheque for 500/., which 
Messrs. Tangyes, Limited, sent as a contribution in 
aid of the less wealthy members of the Federation, 
the full account of the transaction is given in a letter 
from Sir Richard Tangye, which will be found in 
another column of this issue. That letter also states 
that the sum sent to help the unionists out of work 
was 500/., and not 50/., as reported by us last 
week. 





The Amalgamated Society still continues to receive 
large sums, from abroad especially, towards the 
costs of the lock-out. During February the amounts 
were over 1000. weekly on the average. Many 
appear to be still out, but the whole number has 
been reduced to about 6000 men, inclusive of the 
normal unemployed of the union, which, at the best 
of times, always number a material percentage of the 
members. For years past the average has fluctuated 
between 2000 and 4000 even when work is fairly active. 
In the North, it seems, most of the men have found 
employment ; the largest number out of work, as a 
result of the strike and lock-out, appears to be in 
London. The draw on the funds having been reduced 
to a considerable extent, the society is again increasing 
its balance, so that the provident benefits will remain 
intact. This is good news, for those benefits are ex- 
ceedingly large. 

The contest for the secretaryship of the Amalga- 
mated Society of Engineers will be a keen one. The 
number of candidates for the position is five, and 
these may be still further eben, It is expected that 
the real contest will lie between Mr. John Anderson, 
the late secretary, and Mr. J. Barnes, the present 
secretary. In the multitude of canclidates there is 
safety for Mr. Barnes, as the mal-contents, or non- 
contents, as the House of Lords puts it, will divide 
their forces between those who finally go to the poll. 
The candidates are not allowed to issue election ad- 
dresses, so that many of the members will never know 
the real issues at stake. 





The colliery enginemen, firemen, and others in 
Northumberland, recently put in a claim for an ad- 
vance of 8d. per shift in their wages. The claim was 
not conceded, and consequently the question came as 
to whether the men should endeavour to enforce it 
by a strike. The matter was then relegated to the 
members, and a ballot was taken, the result of which 
was made known at the close of last week. There 
was a small majority of 11 against a strike to enforce 
the claim, so that a stoppage of the Northumberland 
coal trade has thereby been averted. 





The ballot for the secretaryship of the Amalgamated 
Society of Railway Servants has ended in a failure, 
as neither of the candidates polled the needful abso- 
lute majority of all the votes cast. The figures de- 
clared at the close of the scrutiny were: For Mr. 
Bell, 20,639 ; for Mr. Hudson, 13,461; for Mr. Mear, 
4536; for Mr. Garritty, 2854. A new ballot will 
have to be taken between Mr. Bell and Mr. Hudson, 
the other two candidates being defeated. The suc- 
cessor to Mr. F. Maddison, M.P., as editor of the 
Railway Review, is Mr. J. J. Wardle, a clerk on the 
Midland Railway, at Keighley. It is quite problema- 
tical as to which of the two candidates will now be 
elected, Mr. Bell or Mr. Hudson, as it is not at all 
certain that the votes given to the other candidates 
will be cast against Mr. Bell. 
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employed at junctions and at busy cabins from ten to 
eight hours per day, and also to-allow an extra day in 
the year for holidays. The engine-drivers and firemen 
have also been granted some concessions. 

The strike at the Cork and Bandon Railway in Ire- 
land seems not yet to have been settled. The local 
secretary reports that the efforts to induce the engine- 
drivers, firemen, and platelayers to resume work have 
failed. The men recognise that they are beaten, but 
they hope by holding out to get some better terms. 
This is a doubtful policy, and the officials of the union 
ought to be fully advised of the situation. Surrender 
may be regarded by the men as objectionable, but the 
final defeat may be still worse. 


The miners of South Staffordshire and East Worces- 
tershire at a Conference held at Great Bridge, near 
Wolverhampton, decided to avail themselves of the 
contracting-out provisions of the Workmen’s Compen- 
sation Act, if suitable terms can be arranged. The 
delegates represented some 5000 men, and the whole 
question was calmly threshed out. A committee was 
elected to confer with the Coalmasters’ Association in 
order to see if a mutual scheme can be devised, which 
scheme is to be submitted to an adjourned Conference. 
The miners and the coalowners already settle their 
differences by conciliation and by a sliding scale which 
for a long time has worked successfully. 





The carpenters and joiners in the Tyne and Blyth 
district have made application for an advance in 
wages of ld. per hour, the wood sawyers and the 
wood-cutting machinists joining with them in the de- 
mand. The notices do not expire until June 1. The 
masons of Scarborough have accepted the offer 
of an advance of 3d. per hour, and a reduction in 
working hours to nine per day in satisfaction of their 
demand. The building trades are all busy in the 
North. 

The master builders of Lancashire and Cheshire are 
perfecting a scheme of federation on the basis of that 
of the engineering firms, and a conference will shortly 
be held in Liverpool to launch the association. It is 
to be hoped that the gigantic federations of em- 
Ployers, and of the employed, will ultimately be used 
or the purposes of adjusting differences without strife, 
rather than for the purposes of aggression on the one 
hand, and of defence on the other. Such a result can- 
not be expected all at once, but it is not at all im- 
possible for those powerful associations to prevent 
open rupture. 








AN ELECTROLYTIC PROCESS FOR THE 
MANUFACTURE OF PARABOLIC’ RE- 
FLECTORS.* 


By Mr. SHeraRrD Cowper-CoLrs, Member, 
Assoc. M. Inst. C.E. : 


_GLAss mirrors at the present time are almost exclu- 
sively used for projectors for search lights and similar 
purposes, on account of the difficulty that has been 
—— in producing a true metallic reflector that 
will not readily tarnish when exposed to the heat of an 
arc light. One advantage of a metallic reflector is that 
the rays from the carbon points are collected into a 
osm beam by means of reflection only ; a metallic re- 
ector is not catadioptric, as most glass mirrors are. 
Spun reflectors are never true, as it is found in practice 
impossible to spin them quite true to the moulds. Ex- 
periments have been made with a view to substituting 
cast metal for glass, but the cost of grinding and polish- 
ing, and the unsatisfactory surface that is obtained, have 
resulted in the attempts being abandoned. Stamped re- 
flectors have also been tried, but with no more satisfac- 
tory results. The present process I propose to describe 
to you is an electrolytic one, one of the chief features 
being that the surface produced requires no after-polish- 
ing or trueing up. en once a true mould has been 
produced, any number of reflectors can be taken from it 
ata nominal cost. A glass mould is prepared, the convex 
side of which is accurately — and polished to form 
a true parabolic, or other reflecting surface. As the 
mould only requires shaping and polishing on the convex 
side, it is comparatively cheap as compared to a glass 
reflector, which has to be ground on both sides. On the 
prepared surface is deposited a coating of metallic silver, 
which is thrown down chemically on the glass and then 
comege so as to insure the copper backing being ad- 
herent to the silver. The mould saa prepared is placed 
ina suitable ring and frame (which I will describe later 
on), and immersed in an electrolyte of copper sulphate, 
the mould being rotated in a horizonta position, the 
number of revolutions being about 15 per minute. The 
copper adheres firmly to the silver, and together they form 
the reflector, which is subsequently separated from the 
glass mould by placing the whole in cold or lukewarm 
water, and then gradually raising the temperature of the 
_— to 120 deg. Fahr., when the metal reflector will 
eave the glass mould, due to the unequal expansion of 
the two. The concave surface of the reflector obtained 
18 an exact reproduction of the surface of the mould, and 
has the same brilliant polish, and requires no further 
treatment to answer all the purposes of a reflector, with 





*Paper read before the Institution of Electrical 
ngineers, 





the exception that it must be coated with a film of some 
suitable metal to prevent tarnishing. Palladium is found 
to answer this purpose best, as a bright coating can be 
deposited rapidly to any desired thickness ; the palladium 
resists tarnishing and the heat of the arc to a wonderful 


degree. 

"Pallediom is a silver-white hard metal, and is suffi- 
ciently ductile to be rolled into thin sheets. Its specific 
gravity is about 12, being half that of platinum. The 
present price of palladium is about double that of 
platinum, but, its weight being only one-half, the same 
area can be covered at the same cost. It melts at an ex- 
tremely high temperature—about the same as wrought 
iron. hen only slightly heated in hydrogen gas, it has 
an extraordinary power of absorbing mechanically large 
volumes of this gas. Graham investigated this very 
curious phenomenon, and found that a_piece of palla- 
dium foil when heated below 212 deg. Fahr. takes 240 
times its volume of hydrogen, but that it had not the 

ower of absorbing oxygen or nitrogen. At a moderately 

igh temperature palladium assumes a blue colour, and 
the formation of a thin film of oxide, which it loses at a 
higher temperature, due to the decomposition of the 
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oxide. Palladium is not readily attacked by sulphuric or 
hydrochloric acid. , 
In carrying out the manufacture of reflectors by this 
rocess, it is essential that the glass mould be perfectly 
clean and free from = before the silver coating is 
applied. It has been found, however, that if the cleaning 
is solely affec by chemical means, there is a great 
liability of the silver adhering too firmly to the glass, 
whereby the mould is in danger of being broken during 
the removal of the reflector. This difficulty has been 
overcome by cleaning the glass mould with a suitable 
paste or powder, such as peroxide of iron, then removing 
such paste or powder by washing the glass with a 50 per 
cent. solution of ammonia. It is necessary that this 
cleaning operation be repeated prior to the production of 
each reflector. After the convex side of the mould has 
been properly cleansed as described, a thin coatin 
of metallic silver is applied as follows : Ammonia is add 
to a solution of nitrate of silver unti! the precipitate 
that is first formed is re-dissolved, then re-precipitating 
by caustic soda, again dissolving in ammonia, then adding 
p Bane to the solution. Excellent results have been ob- 
tained with a silvering solution of the following com- 
ponents, equal parts of each being used: Silver nitrate, 
0.5 per cent. ; caustic potash, 0.5 per cent. ; glucose, 0.25 











per cent. The surface of the mould to be coated is im- 
mediately dipped into the solution, when it becomes 
coated with a film of silver. The silver coating is 
thoroughly washed, and then allowed to dry, and the 
silver which has been deposited is burnished bright with 
a piece of cotton wool and peroxide of iron, preferably 
precipitated by ammonia from a dilute solution of ferrous 
sulphate. The cost of the silvering is found to vary from 
2d. to 4d. per inch in diameter. Ihave here a film of the 
silver and copper stripped from a glass mould, which is 
quite transparent to transmitted light having a green 
tinge, but is capable of reflecting light. 

uring the several operations that have been described, 
the glass mould (which in the case of large reflectors is of 
considerable weight) is handled by means of a sucker 
placed on the concave side of the mirror. The silver 
mould when silvered and burnished is placed in a ring, 
marked B in Figs. 1 to 4, which is attached to the frame 
D; the ring serves to form an electrical connection with 
the silver coating. To determine the size of the reflector 
that is to be formed, and to insure a clean edge, a ring 
N, Fig. 2, is placed, having the proper internal dia- 
meter, and bearing at its inner edge against the mould 
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as shown in the figures. Wooden blocks N! of the re- 
yore thickness are inserted between the rings B and 

, and the ring is secured in place by clamps O, as 
shown in Fig. 2. The ring N may be made of insu- 
lating material, or it may be of brass, copper, or lead 
ring, having its lower face protected by suitable varnish 
to prevent the deposition of metal upon it. The ring B, 
Fig. 1, is suspended by bolts C and cross-bars D, 
the shaft gradually lowered, bringing the edge of the 
mould in contact with the electrolyte, the circuit being 
thus established. A thin film of copper is deposited on 
the mould at the place of contact near the edge of the 
mould. The shaft is then lowered until it rests on the 
bearing ; at the same time, the mould is allowed to gra- 
dually assume its horizontal position. The operation I 
have just described occupies a very brief interval of time, 
and the current for a few minutes is worked at a pres- 
sure of about 9 volts, which is ultimately reduced. It is 
very important that the silver be flashed over with copper 
immediately on immersion in the copper sulphate solution. 
At this stage the ring N is not _— d, and the mould sim- 
ply rests on the ring B. The shaft is then rotated, and 
the operation of depositing the base metal continued with a 
current density of about 19 amperes per square foot, and 
is proceeded with until a sufficiently thick coating is 
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obtained to act as a good conductor to the electric current. 
The copper solution generally used is of the following 
composition : Copper sulphate, 13 per cent.; sulphuric 
acid, 3 per cent.; water, 83 per cent. The ring B, with 
the mould in it, is then lifted out of the bath, and the 
ring N applied to determine the size of the reflector that 
is to be formed ; after which the mould is again placed in 
the bath, and the operation of depositing the backing pro- 
ceeds until the required thickness is obtained. During 
this stage the copper is deposited on the mould up to the 
inner edge of the ring N, which thus determines the dia- 
meter of the reflector, and also insures a clean even edge 
to the reflector, which requires no further treatment. 
In place of the ring N, shown in Figs. 2 and 5, a leaden 
ring P, Fig. 4, may be applied. The leaden ring is 
secured to the ring B by the clamps O; this ring, bein 
soft and pliable, will bend to the angle of the mould an 
the ring B and therefore does not require to be blocked 
up as does the ring N._ Fig. 3 shows a modification 
of a mould having its edges bevelled in the direction 
indicated—that is to say, in the reverse direction to that 
shown in Fig. 2. In such cases the mould is supported 
by a number of narrow rigid supports Q, clam to the 
ring by clamps O. After the thin coating of copper has 
been applied to the mould in the manner already de- 
scribed, the ring B, with the mould in it, is removed from 
the bath and turned over. The supports Q are then 
removed, and a ring such as P, Fig. 4, is applied to the 
mould to determine the size of the reflector. Or, instead 
of removing the supports Q and appl ing the ring P, if a 
ring such as N, Fig. 2, can be applied to the mould, it is 
then replaced in the bath and the depositing continued. 
As soon as the requisite thickness of metal has been de- 
posited, the mould, with the reflector attached to it, is 
removed from the ring B and placed in a bath of cold or 
lukewarm water, which is then raised to a temperature 
of 120 deg. Fahr.; whereupon, owing to the difference 
of the expansion of the glass mould and the metal back- 
ing, the latter separates from the mould. The only 
thing that requires to be done now is to coat the re- 
flector with an untarnishable metal. This is accomplished 
by placing the reflector in an earthenware pan (Fig. 7 
containing a 0.62 per cent. solution of palladium am- 
monium chloride in about a 1 per cent. solution am- 
monium chloride. The solution is used at about 75 deg. 
Fahr., the current used for a 2-ft. reflector being about 
0.5 of an ampere, the electromotive force at the terminals 
of the bath being 4 to 5 volts. An anode, S, made out of 
carbon, and curved approximately the shape of the re- 
flector, is attached to a rod, marked T, which is connected 
by an arm toa rotating disc which causes the anode to 
swing to and fro; thereby insuring an even coating of 
palladium, and agitating the solution and preventing the 
depositing upon the reflector of particles of foreign matter 
which may be present in the solution. 

The back of the reflector is usually varnished before 
lacing it in the bath, to prevent local action setting up 
petween the copper and the silver or palladium. ‘The 
reflector is removed from the bath and dipped in boiling 
water, and then placed in boxwood sawdust, which is 
kept hot by means of a steam jacket. The reflector is 
then ready to be mounted in a suitable ring, such as 
shown in Figs. 8, 9, 10, 11, and 12. The clamping rin 
shown in Fig. 8 is provided with a knife-edge, marked F, 
Figs. 10 and 12. The knife-edge forces the reflector 
against a ring of asbestos, marked G, and retains it in 
position after the reflector has been carefully centred 
whilst resting on the asbestos ring. 

Reflectors made by the process which has just been de- 
scribed have been subjected to a number of tests, and 
found to withstand excessive heat without tarnishing. 
Salt water has been thrown on the reflectors when they 
have been too hot to touch, the result being that the water 
was driven off as steam, and the salt left as a white de- 
posit on the reflector, which was easily removed with a 
wet cloth. 

A reflector recently tested at Portsmouth had a 
number of rifle bullets passed through it, when the beam 
was found to be little affected. On the other hand, the 
first shot fired at a glass reflector splintered it to pieces. 

Although palladium does not reflect light as well as a 
silver surface which is perfectly clean and bright, silver is 
found quite unsuitable, as after being in close proximity to 
an arc light for a short time the silver tarnishes, and_ the 
light is greatly reduced in intensity. With a palladium- 
faced reflector the intensity of light is found to remain 
any constant, «is little or no tarnishing takes place. 

Some of the reflectors have been tested optically by the 
process which has been extensively used by Thikolff. The 
method consists of photographing the image in a re- 
flector of a white screen covered with black square 
network. The screen is of white material having a black 
square network, thelines being 0.2in. thick and 0.6in. apart. 
In the centre of the screen a square opening is left, 
through which the photograph of the image of the net- 
work is taken. The first steps in the process are as 
follow: The reflector is placed at a distance of from 3 ft. 
to 5 ft. from the screen, wich should exceed by at least 
35 per cent. the height and breadth of the reflector, so as 
to insure the image of the network covering the whole 
surface of the mirror. The test of the reflector is carried 
out as follows: The surface of the mirror in all planes is 
tried by a template, to insure that the exterior curves of 
the surface are not far distant from the parabola; the 
image on the screen is then photographed, and the irre- 
gularity of the lines indicate any serious errors of the 
parabolic surface. 





Sourn AFRICAN TELEGRAPHY.—The revenue of the Cape 
Colony Department of Posts and Telegraphs in Novem- 
ber amounted to 11,2937. The corresponding collection 
in November, 1896, was 10,866/. 





THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held on 
March 11, Mr. Shelford Bidwell, President, in the chair, 
Professor J. D. Everett gave a communication on “‘ Dy- 
namical Illustrations of Certain Optical Phenomena.” 
The first part of the paper dealt with the pone of 
a series of equal particles attached at equal intervals to 
an uniform stretched elastic weightless string. Their 
free simple-harmonic modes of wave-motion were first 
investigated. The highest frequency occurs when the 
wave-length is double of the common distance a. As the 
wave-length increases from 2a to infinity, or diminishes 
from 2a to a, the frequency tends to zero. To every 
wave-length \, between 2a and infinity, there corresponds 
a wave-length \, between 2a and a, such that 


a 42 = 74. 
cs 

The frequency is the same for \, as for \;, Further 
examination shows that the difference of wave-length be- 
tween these two solutions is only apparent, and that so 
far as the movements of the particles are concerned, 
waves of length X, travelling in one direction, are identical 
with waves of length 2 travelling in the opposite direc- 
tion. The same is true if a/A, + a@/do instead of being 
unity, is equal to any integer. On the other hand, if the 
difference between a/A,; and a/\, is an intiger, the two 
sets of waves travel in the same direction. Any simple 
harmonic wave-motion of the system of particles may 
thus be regarded as having any one of an infinite number 
of wave-lengths. When one particle of the system is con- 
strained to a S. H. motion, of frequency not exceeding 
that which corresponds to \ = 2a, the whole system will 
ultimately vibrate in equal waves. When the frequency 
of the constrained particle exceeds that due to \ = 2a, 
the ultimate state will be S. H. motion with exact oppo- 
sition of Somme between successive particles. The simul- 
taneous displacements of the particles at any instant, as 
we travel away from the constrained particle in either 
direction, form a diminishing geometrical progression with 
signs alternately plus and minus. Expressions are investi- 
gated for the constraining force and for the ratio of the 
energy of the system (consisting of an unlimited number 

of particles) to the energy of the constrained particle. 
he second part of the paper dealt with pendulums: (1) 
Sympathetic pendulums, such as two equal pendulums 
suspended from the same support: (2) Double pendulums, 
i.e., one simple pendulum suspended from another. In 
each case the investigation consists in seeking a mode of 
vibration in which the two bobs have either identical or 
opposite phases, so that their displacements are in a con- 
stant ratio, positive or negative. In every case there are 
two such modes—one with a positive and the other with 
anegative ratio. As regards the sympathetic pendulums, 
when they are equal in mass and length, the periods for 
the two modes are approximately equal, and the dis- 
placement of each pendulum follows the law of a ‘‘curve 
of beats ;” the excursions are Jargest for one pendulum 
when they are smallest for the other. As regards the 
double pendulum, when the lower mass is much less than 
the upper, there exist, in like manner, motions following 


8 | the law of beats, provided that, to start with, one bob is 


at rest in the zero ition, and the other at rest in an 
extreme position. If the lengths of the two strings are 
decidedly unequal, one fundamental mode has approxi- 
mately the period of the upper, and the other the period of 
the lower pendulum. In the former the displacements of 
the two bobs are comparable ; in the latter the displace- 
ment of the “5 wed is small compared with the lower. 
The bearing of these conclusions was pointed out, first, on 
Lord Kelvin’s conclusions respecting a suspended clock, 
and, secondly, on Lord Rayleigh’s assertion (frequently 
quoted in connection with anomalous dispersion) respect- 
ing the influence on a heavy pendulum of a much lighter 
one suspended from it. To obtain the phenomenon of 
beats in perfection, the upper string must be slightly 
longer than the lower, and the ratio of difference to sum 
of lengths must equal the ratio of lower mass to upper. 
The beats thus obtained explain the experiment described 
in the second edition of ‘‘ Rayleigh on Sound,” § 62. Sel- 
limeier’s application of the beats of double pendulums to 
explain fluorescence was briefly descri Stokes ex- 
plains fluorescence by the analogy of the chain of equal par- 
ticles discussed in the first part of the paper. Forced vibra- 
tions quicker than the critical frequency are produced by 
the action of the vibrating ether on the fluorescent body ; 
and when the body is left to itself, its su uent motion 
is made up of S. H. components, all of which are below 
the critical freq ey > 

Professor R. A. Lehfeldt then read a paper on ‘* The 
Propertics of Liquid Mizxtwres.” Ina previous commu- 
nication (Phil. Mag., 5, vol. xl., page 398) the author 
followed out the consequences of a certain thermo- 
dynamic relation between the composition of a liquid 
mixture and that of the vapour in equilibrium with it, 
and the saturation pressure of the system. More stable 
compounds are now chosen; viz., benzene and toluene 
mixed with carbon tetachloride, as types of normal 
organic compounds ; and benzene and toluene mixed with 
ethyl] alcohol as types of a so-called ‘‘ associated ” liquid. 
These experiments have been carried out in the Davy- 
Faraday Laboratory. The measurements come under 
two distinct groups: (1) Vapour pressure ; (2) composi- 
tion of vapour. hey are made separately on material 
from the same source, prepared identically. To mea- 
sure the vapour pressure of the mixtures, the dynamic 
method was adopted. An experiment consists in weigh- 
ing out a mixture, taking its refractive index by a Pul- 
frich refractometer, placing it in a boiler tube, and 
after adjusting temperature and pressure, taking ob- 
servations at different temperatures on a rising scale, 
and then on a falling scale. The refractive index 





of the residue is again measured ; this is always used 
for checking the composition of the mixtures. For 
determining the composition of the vapour over liquid 
mixtures the method used is to distil a little of the mix. 


ture and analyse the distillate. The apparatus is 
arranged so that the distillate can be drawn off by a tap, 
as required. The author criticises the results of Line. 
og (Jour. Amer. Chem. Soc., vol. xvii), and also those 
of Margules (Wein. Ber., vol. civ.). Linebarger states 
that the partial pressure of benzene and toluene, in mix- 
tures, is simply proportional to the molecular percentage 
present. This conclusion, the author considers, is only 
roughly true; the partial pressure of the hydrocarbon 
vapour is not necessarily linear in mixtures—hence, the 
rule proposed by Linebarger for determining the mole- 
cular weight is incorrect. 

The President proposed votes of thanks to the authors, 
and the meeting was adjourned until March 25. 








GAS ENGINES. 


First REepokT TO THE GAS ENGINE RESEARCH 
CoMMITTEE.* 


Description of Apparatus and Methods and Preliminary 
Results. 
By Professor FrEpERIC W. BurstAtt. 

Object of Experiments.—The object aimed at in making 
these experiments is to determine the effect produced on 
the economy of gas engines by altering one or more of the 
conditions which govern their working. In internal 
combustion engines there are a much larger number of 
factors to consider than in steam engines. Although the 
most favourable conditions of working for any particular 
gas engine may be known, it is difficult to ascertain 
whence the economy is derived. The factors to be con- 
sidered are—the amount of compression, the speed, the 
ratio of air to gas, and the amount of heat which is to be 
rejected through the walls of the cylinder. An increase 
of compression, for example, is often regarded as con- 
ducive to more economical results; but it is uncertain 
whether the attendant increase in economy is really due 
to the compression alone; for it is clearly Fri: Be to 
state with certainty the cause of any such economy, 
unless the conditions of working are altered successively 
one ata time. Experiments of this kind have repeatedly 
been made with steam engines of all sorts and sizes. The 
valuable results obtained by the late Mr. Willans show 
what an amount of information can be derived by vary- 
ing one at a time the conditions of working the same 
engine. All the published results of tests made on gas 
engines are based upon only one fixed set of conditions, 
which have been arrived at by the makers ina more or 
less empirical manner. This dearth of information is no 
doubt due to the fact that engines have not hitherto 
been made for experimental purposes, and that it is diffi- 
cult to get any reliable results when an ordinary gas 
engine is tried under conditions but little removed from 
those of normal working. For this reason it was decided 
to employ in these experiments one engine of rather 
small size, which was specially constructed for experi- 
mental purposes. It was of course known that the abso- 
lute economy of such an engine would be inferior to that 
of a larger one ; but there seems no reason to suppose 
that the comparative economies under different condi- 
tions are different in the two sizes. Moreover, had the 
engine been of Jarger dimensions, it would have been im- 
possible to measure with precision certain of the quan- 
tities, such as the volume of air. The present report 
deals entirely with the relative economies of the engine 
under varying conditions; but the apparatus has been 
arranged with the object of determining also a number of 
interesting theoretical points with regard to the combus- 
tion of the mixture, and also the relations between the 
temperatures and the ratios of air to gas in the working 
charge. This last portion of the investigation, however, 
has not yet been attempted. 

All the measuring instruments employed have been 
calibrated by comparing them with some standard, as to 
the accuracy of which there could be nodoubt. In several 
instances such a procedure has given rise to a great 
amount of labour and no little expenditure of time ; but 
experimental work of a high class is frequently compro- 
mised by being carried out with instruments about whose 
accuracy no information is furnished. The experiments 
themselves may be perfectly accurate, and often are so; 
but it would be much more satisfactory if it were stated 
what precautions have been taken for determining the 
errors of the instruments employed. When a comparison 
is made of a number of results, it is always difficult to 
discover how far differences between them are due to real 
differences in the working conditions, or to inevitable 
experimental error. In a purely physical experiment, 
where the conditions can be regulated exactly and kept 
steady for a considerable time, it is possible to obtain 
results which are accurate to one part in a thousand ; 
and in a few special cases still more precise results can 
be obtained. In an engineering experiment it 1s ho a 
to expect such accuracy, owing to the great difficulty 0 
keeping the working conditions sufficiently steady from 
beginning to end of the experiment. With ordinary care, 
and the use of appliances such as are found in all wor : 
probably all that can be expected is to get results poy 
to 3 or 4 per cent. ; with special care it is possible to ge 
them as accurate as half of 1 per cent., but itis not sug- 
gested that all the results of the present experiments have 
this high degree of accuracy. The accuracy of any @X- 
periment is limited by the most inaccurate of the carer 
ments employed. It would be almost too much to al 
that every one of the complicated measurements involv 


x Paper read betore the Institution of Mechanical 
Engineers. 
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in engine testing can be carried out with so great a 
degree of precision. In the principal measurements pro- 
bably the experimental error involved does not in any 
case exceed 1 per cent. 

In all the tests, with one exception, the dead weight 
on the brake was kept constant, and the power developed 
was rather more than half the power of the engine. It 
would naturally have been better to make the tests at 
the full power ; this was attempted, but was found to be 
impracticable under the varying conditions of speed, 
compression, and richness of charge ; so it was considered 
most advantageous to select a power which the engine 
could develop under all conditions with ease. When first 
the installation was completed in London, it was in- 
tended to make a complete series of tests of the engine 
under all loads at various speeds and at various compres- 
sions ; owing, however, to the subsequent removal of the 
engine to Birmingham, it has not yet been found possible 
to carry out the whole of these experiments, but it is 
hoped that in a future report a complete set of trials 
under all possible conditions may be presented to the 
Institution. The general arrangement of the engine and 
measuring —— is shown in the a ~~ iz 

Engine.—The engine used is of two horse-power 
nominal, and is capable of developing a maximum of five 
indicated eyo It was built by Messrs. Fielding 
and Platt, of Gloucester, to whom the committee are 
greatly indebted for many suggestions, and also for their 





scales S are fastened to the inner bell at points on its 
circumference 120 deg. apart, and are read by means of 
pointers and small microscopes attached to the outer 
fixed bell; the object of using three scales is to eliminate 
the error which would be caused if the bell did not ride 
in a’perfectly vertical line. The capacity of the holder 
was determined by comparison with a standard cubic foot 
measure, which was kindly lent by Messrs. Alexander 
Wright and Co., of Westminster. The holder was several 
times filled through the standard cubic foot, and the 
value of one division on the scales was thereby deter- 
mined. The pressure and temperature of the gas were 
measured as it passed out of the holder, the pressure by 
means of a U-gauge, and the temperature by a thermo- 
meter whose bulb was placed in the supply pipe. Special 
care was taken to prevent any leakage of gas either in 
the holder or in the supply pipes; and the use of the 
gasholder rendered it easy to determine if any leakage 
existed. 

Measurement of the Air Supply.—In order to deter- 
mine the amount of air used per stroke, it was con- 
sidered advisable to measure the air by means of a meter. 
The usual method is to deduce it by calculation ; the 
direct measurement of the air is believed to have been 
carried out in ry | two instances—first by Messrs. Brooks 
and Stewart, of Hoboken, and next by Dr. A. Slaby of 


Berlin. The arrangement of the air supply is practically 
the same as that employed by Dr. Sla 


y ; but as his re- 























kindness in altering it so as to adapt it for experimental 

urposes, The engine is of the ordinary horizontal kind, 
eh a cylinder of 6 in. diameter and 12 in. stroke. The 
whole of the valves are placed at the bottom of the cy- 
linder, and worked in the ordinary manner by means of 
cams on the lay shaft. There is considerable advantage 
in having all the valves on one detachable plate, as there 
is thus a minimum of surface exposed to the hot gases, 
and also the valves can be easily removed when leaking ; 
the latter consideration is important in an experimental 
engine, where even a leakage so slight as not to affect the 
working of the engine would cause error in the measure- 
ments. The governing is effected by means of an ordi- 
nary Watt governor acting on a small roller, which causes 
a charge of gas to be cut out when the s is too high. 
The variation in the speed is produ by altering the 
weights on the governor, the engine being capable of run- 
ning at any speed between 120 and 205 revolutions a 
minute. At the lower speed the single flywheel is not 
sufficiently heavy for enabling the engine to run steadily ; 
and therefore the results of tests made at the lower speed 
are not so satisfaetory as those made at a higher. 

In order to effect the required changes in the amount of 
the compression, the connecting-rod is so made that its 
length can be varied at will by means of packing pieces at 
the crankpin head. To obtain low compression, the junk 
ring at the back of the piston can also be removed. The 
compressions emplo: in the experiments varied be- 
tween 35 lb. and 90 lb. per square inch. The variation 
in the amount of gas admitted per charge is effected by 
throttling the gas as it enters the cylinder. 

Measurement of the Gas Supply.—The most usual method 
of determining the amount of gas used is by means of a 
wet test meter, which is, of course, perfectly satisfactory so 
far as measurement is concerned. The disadvantage of a 
meter is that it does not control the fluctuations of pressure 
which so frequently occur in the mains. A calibrated gas- 
holder H, Fig. 1. has therefore been adopted as a means of 
measurement. It has a diameter of 6 ft., and a workin 
stroke of about 3 ft. 4 in., with a consequent capacity o 
about 100 cubic feet, which is sufficient for the require- 
ments of any single test. The advantage obtained by 
the use of a gas holder is that the pressure is perfectly 
constant from start to finish, and a single sample of gas 
taken from the holder is identical in composition with 
the gas used throughout the test. Asa means of measure- 
ment of volume the gas holder is certainly accurate to 
one-tenth of 1 per cent. The inner moving bell is carried 

y a single wire running over two pulleys, which are 
carried on ball bearings in order to reduce the friction. 
2 the outer end of the wire are attached the counter- 

lance weights, which give a pressure inside the holder 
yew to 14 in. of water. In order to guide the bell 
uring its ascent, four small rollers are attached to it so 
as to roll on two vertical guide rods. The volume of gas 
th during any ven time is determined by measuring 
€ height through which the inner bell has risen. Three 





searches are not well known in this country, it may not 
be out of place to describe the method. The meter M 
employed, Fig. 1, is a 400-light standard wet meter made 
by essrs. ‘iene Wright and Co., of Westminster. 

he air is forced into the meter by means of a Sturte- 
vant blower B, which is driven by a small motor A ; the 
pressure of the air is kept constant by means of a gas 
governor G. After passing through the meter, the air is 
delivered into what may be termed a safety box X, the 
purpose of which is twofold: firstly, to prevent inflam- 
mable gas from ing back into the meter; and, 
secondly, to provide a relief in cases of back ignition. 
The first object is attained by making the air pass 
through a non-return valve; and the second by em- 
ploying for the top of the safety box a loose lid, held 
in position only by being embedded in tallow. That 
such an arrangement is necessary has nm proved 
on several occasions when back ignitions occurred ; 
and nothing more serious then happened than the 
shutting of the non-return valve and the blowing of 
the cover off the safety box. Before the air reaches the 
engine it passes into a large rubber gas-bag R, which pre- 
vents fluctuations of the poms in the meter during the 
suction stroke. Although the direct measurement of the 
air supply is usually considered a difficult and somewhat 
dangerous undertaking, no difficulty has ever been found 
with this portion of the apparatus. The pressure and 
temperature of the air are measured by means of a gauge 
and thermometer similar to those used in the gaspipe. 
The air meter was checked by blowing air through it into 
the gasholder, and was found to be correct to half of 1 
per cent. 

Measurement of Heat Rejected into Jacket.—Instead of 
employing the ordinary circulating tank, the cooling 
water is run from a calibrated tank T through the water 
jacket, and thence is discharged. The capacity of the 
tank is sufficient to hold water enough for a single test. 
The temperatures of the inlet and outlet water are 
measured by means of thermometers F, whose bulbs are 
immersed in the inlet and outlet pipes. For fixing the 
thermometers in the pipes, so as to prevent leakage, and 
also to insure that the readings of the thermometers are 
a correct indication of temperature of the water or gas 
in which their bulbs are placed, the usual method is to 
employ a steel cup with very thin walls, which is screwed 
into the pipe ; the interior of the cup is filled with mer- 
gury, and the bulb of the thermometer is placed therein. 
Such an arrangement naturally causes the thermometer 
to read always too low; and having a large thermal 
capacity, it does not yenpone to rapid changes in the 
temperature of the fluid which is passing through the pipe. 
The method employed with the whole of the thermometers 
in the present experiments is to immerse the naked bulb 
into the pipe, leakage being prevented by soldering the 
glass stem of the thermometer to a screwed brass plug by 
means of Thomas’s fusible metal ; this metal has the great 





advantage of enabling glass and brass to be fixed together 











with a ipuene sigh joint. The temperature of the jacket 
is kept constant by regulating the amount of water dis- 
charged, by means of a cock on the outlet bag 

Method of Sampling Exhaust Gases.—In determining 
the composition of the exhaust or flue gases, error occurs, 
not in the analysis itself, but in the difficulty of obtaining 
a true sample of the gas. A sample of the exhaust gas, 
as usually drawn out of the exhaust pipe at some time 
during the test, contains, in addition to the gases dis- 
charged from the cylinder, a quantity of air which comes 
in from the cylinder when a miss-fire occurs. Although 
it is possible to allow for this air, there can be no doubt 
that it is — to obtain a sample which contains 
—— else than the gases themselves as they are dis- 
charged from the cylinder. The principle of the method 
employed in these experiments is to take a single bubble 
of gas from just below the exhaust valve after each explo- 
sion stroke. The apparatus employed is shown in Figs. 2, 
3, and 4. For the purpose of obtaining certain experi- 
mental data that do not form part of the pee report, 
an electrical relay isemployed, Fig. 5, which moves in such 
a manner as to complete any number of electrical circuits 
whenever the engine takes a charge of gas, and to keep 
these circuits closed until the end of the exhaust stroke. 
The possession of this relay rendered it a hee matter 
to arrange for an accurate and continuous sampling of the 
exhaust gas by means of a valve worked electrically. A 
circuit containing an electro-magnet M is broken in two 
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places, first at the relay, and secondly at a contact fixed 
to the exhaust valve; the latter contact is closed very 
soon after the exhaust valve commences to move, thereby 
exciting the electro-magnet, which attracts the armature 
A fastened to a vibrating spring V ; the outer end of the 
spring can just strike the spindle P of a small needle 
valve N, which is held on its seat by a spiral spring S. 
The opening of the valve allows a single bubble of gas 
to be sucked into the gas receiver R. Inorder to prevent 
the sample from being contaminated by the air in the 
clearance en there 1s placed behind the needle valve a 
very small hole H of about ,;in. in diameter which com- 
municates with the outer air ; so that before the needle- 
valve has moved off its seat the gas in the clearance space 
is blown —— this hole by the outward rush of the ex- 
haust gas. The breaking of the circuit is effected by 
the relay lifting, which is done by the movement of 
the exhaust valve; the two contacts on the exhaust valve 
are so arranged that one is broken almost immediately 
after the other is made. The sample of gas can thus be 
taken continuously and automatically, and contains 
nothing but the exhaust itself as discha: from the 
cylinder. The only possibility of error is in leakage past 
the needle valve N, which necessarily becomes eroded by 
the escape of the very hot e past its face; it was always 
tested for leakage, and when found to be defective was 
re-ground. The amount of gas collected is about 500 
cubic centimetres or 32 cubic inches. The gas receiver 
contained only mercury, so that no absorption of the 
carbonic acid was possible. The analysis was carried 
out immediately after the end of each test. 

Measurement of Indicated Horse-Power.—In order to 
obtain an accurate measurement of the indicated horse- 

wer of a gas engine, it is necessary to keep in mind the 
act that the pas under which the indicator works 
are widely different from those occurring in a steam en- 
gine. Not only is the maximum pressure ter, but the 
pressure comes upon the piston of the indicator with the 
impulsive action of a blow; and the high temperature of 
the charge heats the indicator and its — to a tem- 
perature which is unknown, but is certainly higher than 
anything met with in indicating a steam engine, The 
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errors which are likely to occur when indicating either 
gas or steam engines are due to the following causes: 
First, variation in the piston friction, caused by the 
heating up of the indicator, and by the uncertainty of the 
fit between the piston and the guiding cylinder ; second, 
change in the scale of the spring, caused by the heatin 
of the spring; third, inertia of the moving parts, whic 
causes a positive error at the commencement of the stroke, 
and a negative error towards the end; fourth, back-lash 
in the moving parts, which causes an apparent difference 
in the scale of the spring when a rising pressure changes 
to a falling pressure ; fifth, friction of the tracing point on 
the paper ; sixth, expansion or contraction of the paper, 
due to changein the moisture of the air after the diagram 
has been taken, and before it has been measured up; 
seventh, difficulty of measuring accurately a somewhat 
small diagram ; eighth, inertia of the paper drum ; ninth, 
stretching of the string connecting the paper drum with 
the engine cross-head. These errors are not all of equal 
importance, and some of them tend to counteract others ; 
but the existence of such a large number of probable errors 
considerably reduces the reliance that can be placed on 
an indicator diagram. It is thought probable that in 
many cases the indicated horse-power of a gas engine 
may be subject to an error which may be as large as 5 per 
cent. 

The indicators employed in gas-engine tests are the 
Richards, Crosby, Darke, Tabor, and Wayne. For tests 
made in works the Richards is sufficiently accurate; but 
the inertia of its moving parts is so great as to render 
the breakage of its parallel motion by no means an un- 
common occurrence; its use by gas-engine makers is 
‘eemag due to the fact that it is not liable to injury 
rom being used by unskilled persons. The Crosby indi- 
cator has been more used in accurate gas-engine tests 
than any other form; but it also is liable to somewhat 
serious errors, especially when the pins in the link-motion 
become worn. Considerable difficulty is frequently ex- 

rienced from the indicator piston sticking in the cy- 
inder ; and, of course, the errors caused by the stretching 
of the string and by the inertia of the drum are present 
in this indicator. The Tabor and the Darke have both 
been used on gas engines ; but the friction of the guiding 
pin or roller, which is employed to give a straight-line 
motion to the pencil, seems sufficient to render them un- 
suitable indicators for scientific purposes. 

After considerable experience in the use of these four 
indicators, the conclusion was arrived at that the most 
promising instrument for accurate measurements is the 
rotary Wayne indicator. Owing to the fact that this is 
the most radical departure from the indicator as intro- 
duced by Watt, it seems to have been hitherto regarded 
with some suspicion ; but in careful hands it is apparently 
the most accurate indicator at the present time. The 
indicator which has been used in these experiments is 
shown in Fig. 6. The singular feature it presents is the 
employment of a rotating piston P in place of a recipro- 
cating piston. This rotating piston does not touch the con- 
taining cylinder at the outer extremities of the piston, but 
is guided at the centre in circular bearings; thus the piston 
friction is due only to the friction in these bearings, and 
is, therefore, small, and not liable to change, because the 
bearings can be well lubricated, and are not liable to have 
the oil swept off their surface as it is with the piston of 
an ordinary indicator. The Wayne indicator employed 
in these experiments was made by Messrs. Elhott 
Brothers, and contains several features which have been 
suggested by the reporter. The spring S is of the double 
helvoal pattern, and gives its readings from the twist, and 
not as in the ordinary indicator from the compression. 
When, therefore, the spring is twisted, it is shortened in 
the direction of its length, and some means has to be 
devised for allowing the spring to slide in the direction of 
its length without back-lash. This object is attained by 
fixing two hardened circular steel pins I, I to the body of 
the indicator; and the inner end of the spring terminates 
in a hardened steel plate having two slots L cut in it, 
which slide along the steel pins. Here naturally every- 
thing depends on the excellence of the workmanship; 
and in the indicator actually employed there is no per- 
ceptible back-lash between the end of the spring and the 
guiding pins, although the spring can slide freely alon 
the pins. The outer end of the spring is rigid] on Abeer | 
to the indicator piston-rod R; and the method of connec- 
tion is such that, however the spring is put on, it always 
takes up one definite position. Across the piston-rod, 
which is made hollow for lightness, there is cut a Y-sha 
slot V ; the outer end of the spring has attached to it a 
ball B, which fits closely to the interior of the piston-rod ; 
and the spring is held in by a screw in the piston-rod, 
which presses the circular wire against the —- 
groove. Theconstraint thus formed is equivalent to four 
points on a cylinder which is geometrically perfect ; thus 
the spring can take up only one position. For eliminating 
the errors due to changes of temperature in the spring 
while in use and while being calibrated, it was kept at a 
temperature of 212 deg. Fahr, by surrounding it with a 
steam jacket J meeiiel with steam from a small boiler. 

One of the t advantages of this rotary indicator lies 
in the simplicity of the multiplying mechanism, which con- 
sists only of a light metallic tube T clamped to the 
piston-rod on the opposite side of the cylinder to that 
which carries the spring. In the interior of the tube 
slides a smaller tube, which carries the tracing point and 
is pressed outwards by means of a weak spiral spring. 
The motion of the tracing point is therefore circular, and 
the paper must be eetemed $0 a curved frame F which is 
connected to the engine piston by suitable reducing 
mechanism. 

For reducing the pencil friction to a minimum, and for 
preventing 4 change in the dimensions of the diagram, 
paper of any kind has been discarded, and has been re- 


placed by a thin sheet of mica thinly coated with smoke, 


The tracing point, which is made of a hard drawin; 
pencil, moves almost without friction over the smoot! 
surface of the mica, and cuts away the smoke wherever it 
touches the mica. For preventing the smoke from being 
rubbed off, the diagram is then protected with a varnish 
composed of colourless lacquer diluted with alcohol ; this 
is poured upon the mica, and after the excess has been 
drained off is set by gentle heat. After having been var- 
nished the diagram is perfectly unalterable; and from 
the nature of the smoke, the line traced by the pencil has 
clearly-defined sharp edges, which render it possible to 
measure on the diagram with a microscope in the manner 
described later on. re 

The slide D carrying the diagram is driven in such a 
manner as to eliminate the error due to its inertia; the 
driving gear is shown in Fig.7. The reducing gear made 
by Messrs. Fielding and Platt is of a particularly con- 
venient kind ; it consists of an oscillating shaft O, from 
which the indicator slide is intended to be driven ; on the 
shaft is a long sleeve E, the axis of which is perpendicular 
to the shaft; and through the sleeve slides a bar M, 
jointed at its lower extremity to another bar N which 
forms part of the piston. As the use of a spring in the 
drum or slide of an indicator seems liable always to cause 
error, the slide is driven in both directions by the engine 
itself, and thus no lost motion can possibly occur, nor can 
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the inertia of the slide cause an error unless the string or 
wire driving the slidestretches. The driving is effected 
by means of a fine steel wire W. The oscillating shaft O 
carries a light wheel U about 8 in. in diameter, which can 
be rigidly attached at will to the shaft itself; and to the 
circumference of the wheel are fastened the ends of two 
steel wires, one of which is attached direct to the indi- 
cator slide, while the other passes round the circumfer- 
ence of a pulley Y equal in diameter to the wheel, and 
is then attached to the other extremity of the slide. The 
pulley Y can be shifted slightly, so as to alter the tension 
on the wire, which is always kept tight; hence the stress 
on the wire, instead of changing from tension to com- 
ression when the motion of the slide is reversed, as it 
oes with the usual form of indicator gear, is always ten- 
sion. To obtainthe true scale of the spring, the indicator 
is placed on a steam drum, in which the steam can be 
maintained steadily at any required pressure ; communi- 
cating with the steam drum there is a large Crosby test 
peu e, which can be read easily to 4 1b. per square inch. 
th before and after the experiments the test gauge was 
repeatedly compared with the mercury column at King’s 
College, and the gauge errors were found to remain con- 
stant, at least over the period during which the indicator 
spring was tested. Readings were taken on the indicator, 
both with rising and with falling pressures, between 
150 lb. and 30 1b. per square inch. Just before the indi- 
cator diagram was taken, the indicator was tapped 
lightly, so as to allow the piston to assume its true posi- 
tion. The distance between the atmospheric line and the 
height corresponding with any known pressure was 
measured by placing the mica sheet on the top of an 
ee ee scale; and with the aid of a 
microscope the ings were made to y;5, in. The 
nominal scale of the spring was ;}, in., and a com- 
parison of all the readings taken showed that the true 
scale was y};in. The greatest discrepancy which oc- 
curred in any one of the readings taken was less than 1 Ib. 


per square inch. 
Measurement 0) Indicator Diagrams.—Although the 
diagrams taken daring any one test varied but litle, it 


was deemed advisable to construct a mean diagram to re- 
resent the whole of the set taken during the test. 
rom the nature of the arrangements adopted for driving 





the slide of the indicator, it is apparent that all the dia- 





grams will be of exactly the same length; and this 
circumstance renders it possible to measure up the 
large number of diagrams with ease and _ precision, 
On a sheet of glass are ruled two sets of lines, one 
set vertical and the other horizontal; the latter are 
ruled 100 to the inch, while the vertical lines are 20 
in number, and are so arranged that they divide the 
length of the indicator diagram into 20 equal parts. The 
diagram to be measured is placed under the glass scale 
so that the atmospheric line coincides with the zero line 
of the glass scale, and the ends of the diagram lie on the 
two outer vertical lines. With the aid of a powerful 
magnifier a reading is then taken of the points where the 
vertical lines cut the curved lines of the diagram. After 
a little experience, this proved to be a most speedy and 
accurate method of obtaining the mean diagram; and 
although a number of different observers worked out the 
results, the reading could at any time be repeated to 1; in, 
After a mean of the readings has been taken, the results 
are plotted to a large scale on np ie paper accurately 
divided ; and from this plotting all the final measurements 


are taken. 
(To be continued.) 








More Arrican GoLtp.—A farm at Lydenburg has been 
proclaimed a public goldfield. 


ApMIRALTY Works AT Dover.—The proposed Ad. 
miralty harbour at Dover will be immediately opposite 
Dover Castle. It will comprise a low-water area of 610 
acres, exclusive of the commercial harbour, which may 
be used_under the pressure of any special circumstances, 
Immediately opposite the convict prison it is proposed to 
reclaim 21 acres, which will be used, in the first instance, 
as a work yard. The land reclaimed will be protected 
by a dwarf wall with an apron of concrete blocks. The 
harbour will be formed by carrying out a pier which will 
be known as the east arm, while further protection from 
the sea will be afforded by the erection of a south break- 
water. On the western side the harbour will be doubly 
protected by an extension of the Admiralty Pier, and 
a pier which is a already carried out by the Dover 
Harbour Board. This latter pier will cut off the com. 
mercial harbour from the Admiralty harbour. The com. 
mercial harbour will have a low-water area of 75 acres, 
exclusive of reclamations and jetties. The pier, which 
is being carried out by the Dover Harbour Board, will be 
connected with Dover by an iron viaduct. The com- 
mercial harbour will be connected with the tidal harbour, 
and Graville and Wellington docks. It will be necessary 
to carry out dredging operations in the Admiralty har- 
bour so as to clear away a rather considerable shoal which 
occurs about half-way down the east arm. The passage 
between the Admiralty pier extension and the south 
breakwater will be 600 ft.; and the passage between the 
south breakwater and the east arm will be of similar 
width. It is considered probable, from borings, and as 
the result of an examination of the bottom of the pro- 
posed Admiralty harbour by divers, that within a short 
distance of the surface the flint bed consists of flints em- 
bedded in sand, or marley clay. Generally speaking, this 
bed is very hard on the western side, and somewhat 
softer on the eastern side of the proposed harbour. 





RAILWAY MAINTENANCE CHARGES.—The cost of main- 
taining way and works upon 22 of the principal English, 
Welsh, Scotch, and Irish railways in the second half of 
last year was as follows: Caledonian, 156,968/., or at the 
rate of 224/. per mile of rails per annum ; Great Central, 
88,927/., or at the rate of 242/. per mile of rails per annum ; 
Great Eastern, 216,923/., or at the rate of 248. per mile 
of rails per annum; Great Northern, 218,349/., or at the 


rate of 352/. per mile of rails +a annum ; Great Northern 
of Treland, 55,583/., or at the rate of 1647. per mile of 
rails per annum ; Great Southern and Western of Ireland, 


54,313/., or at the rate of 134. per mile of rails per annum ; 
Great Western, 641,056/., or at the rate of 318/. per mile 
of rails perannum ; Glasgow and South-Western, 60,692/., 
or at the rate of 174/. per mile of rails per annum ; Lan- 
cashire and Yorkshire, 245,014/., or at the rate of 450/. 

r mile of rails per annum; London, Brighton, and 
South Coast, 131,743/., or at the rate of 342/. per mile of 
rails per annum ; London, Chatham, and Dover, 54,603/., 
or at the rate of 2827. per mile of rails per annum; 
London and North-Western, 703,728/., or at the rate of 
4101. per mile of rails per annum; London and South- 
Western, 218,817/., or at the rate of 284. per mile of 
rails per annum; London, Tilbury, and Southend, 
15,323/., or at the rate of 2062. per mile of rails per annum ; 
Metropolitan, 21,318/., or at the rate of 426/. per mile of 
rails per annum; Metropolitan District, 11,357/., or at 
the rate of 988/. per mile of rails per annum; Midland, 
446,866/., or at the rate of 308/. per mile of rails per 
annum; Midland, Great Western of Ireland, 31,928/., or 
at the rate of 90/. per mile of rails per annum ; North- 
Eastern, 452,382/., or at the rate of 336/. per mile of rails 
per annum ; North Staffordshire, 45,463/., or at the rate 
of 2587. per mile of rails per annum ; South-Eastern, 
90,0992. or at the rate of 2367. per mile of rails per annum ; 
Taff Vale, 27,300/., or at the rate of 230/. per mile of rails 
per annum. It should be noted that the expression 
‘‘maintenance” includes not merely the renewal ane 
maintenance of permanent way, but also the repair 0 
roads, bridges, stations, signals, and works of every de- 
scription. The expression “ mile of rails” is used soas to 
bring in two miles of rails for every mile of double line, 
three miles of rails for every mile of treble line, &e. in 
data available as to special multiplications of lines of — 
are scarcely complete, however, in some instances. | 
course, the greater volume of traffic passing over lines 
like the Metropolitan or the Metropolitan District mar 
terially affects maintenance charges, 
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CompILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888, 

he number of views given in the Specification Drawings is stated 

= each case; where none are mentioned, the Specification is 
not illustrated. 7 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the t of a yplet 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the opt of a plete specification, 
give notice at the Patent be sy of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 








ELECTRICAL APPARATUS, 


29,493. M. Bernstein, Berlin. Field Telephone 
and Telegraph Station. [6 figs.) December 13, 1897.— 
The object of the present invention is to enable the rapid erec- 
tion of a field telephone station in time of war, by which without 
the conveyance of op aratus in vehicles of any kind, aconnection 
may be establish etween outposts and outlying pickets or 
with headquarters. For this purpose apparatus requisite for the 
telephone is arranged in the hollow stock of an ordinary infantry 
gun, whilst the conducting wire is carried in the knapsack, and 
after the connections have been made, the return circuit is made 
by planting a bayonet in the ground which serves as return con- 
ductor. The gunstock a is hollow, and is lined with sheet steel, 
or is supplied with recesses of ample dimensions for the various 
pieces of apparatus. On one side is a hinged plate or flap capable 
of being rigidly fixed and provided with a screw-threaded opening 
for receiving the bell for the microphone, which, even when the 
latter is not in use, always remains permanently screwed on. A 
knob serves conveniently for opening and closing the flap. ,In 
the hollow space of the stock a are a telephone A (box telepiodie), 
small dry plates B, an induction coil D, and a key F so arranged 
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that on closing the flap, the microphone G (Fig. 2) screwed into 
it, as also the necessary connecting wires, still have room in the 
hollow space. The conductor—of single or double wire—is advan- 
tageously carried in the knapsack and wound on a bobbin which 
is placed parallel to the side of the knapsack, and the wire allowed 
to run out over a roller at the side. When the station is to be 
erected and used, after the conducting wire has been connected 
to the clamping screw H, the gun is stuck with the bayonet into 
the ground (Fig. 2), and the flap opened and secured in horizontal 
position by a bracket, whereby the circuit of the dry plates B is 
simultaneously automatically closed. The current passes through 
the key F whereby, in the event of speaking not being desirable, 
telegraphic signs may be transmitted through the telephone, 
after the manner of the telegraphic sounder. The current 
induced by speaking at the microphone of the one station, passes 
through the connecting wire to the clamp screw H of the other 
station, from here it passes through the various parts of the 
apparatus, and at x finds a passage to the metal parts of the gun, 
and through these to the bayonet, finding a return circuit through 
‘the earth. (Accepted January 26, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTIING, &c. 


4789. W. Bodden, and F. Ashton, Oldham. Ma- 
chines for Turning Rollers, é&c. [4 Figs.) February 23, 
1897.—This invention relates to a method of turning rollers, 
Spindles, rods or shafts, or any article with a circular cross-sec- 
tion and with parallel or irregular shaped outline by means of two 
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pony or cutting tools, both of which are in operation at one 
farther Same time, The turning tools are regulated nearer to or 
‘heads 2! Pepe from the centre of the article operated upon by 

S of a shaper, the contour or outline of the shaper varying 


chine consists of a bed a mounted on suitable legs. The bed a 
is prepared for a travelling table b, which moves in a longitudinal 
direction on the bed a. The travelling table b carries the head- 
stock ¢ and footstock cl between the centres of which the roller, 
spindle, rod or shaft, shown dotted, is caused to revolve. The 
turning or setting tools are carried by sliding carriages f, one on 
each side of the bed a. The sliding carriage f is so arranged that 
the cutting or turning tools are opposite each other. The posi- 
tion of the cutting tools with respect to the distance from the 
centre of the article operated upon is under the control of a shaper 
g, the longitudinal outline of the shaper g being so constructed as 
to produce any required longitudinal outline on the article 
operated upon. The shaper g is so placed as by the longitudinal 

















motion of the above-mentioned table } (by which it is carried as 
shown) to produce an up and down motion of a vertical slide h 
carrying a bowl running on the shaper g. This up and down 
motion of the verticle slide h isconverted into a motion backward 
and forward of the above-mentioned carriage f by means of in- 
clined planes, acting against faces fitted to adjustable parts on 
the carriage f. The said faces are held against the inclines by 
weighted chains attached to the carriage f. Thus the up and 
down motion of the slide h produces an in and out motion of the 
cutting tools e, thereby producing any desired shape or outline on 
the roller, spindle, rod or shaft, operated upon. (Accepted 
January 26, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


1726. T. Wilson, Sunderland, Durham. Means 
for ees and aah the a of 
Boats on ps and elsewhere. [6 Figs.] January 22, 
1897.—The object of this invention is to gg a an easy and 
efficient means of “clearing” ships or other boats from their 

sition in their supporting chocks so as to be ready to swing out- 

oard to be lowered and of replacing the said chocks. The essen- 
tial features which constitute the invention are lowering or drop- 
ping chocks ; also mechanism for lowering and raising the said 
chocks. The principal parts of the apparatus in connection with 
each end of the boat which are used in connection with the inven- 
tion consist as follow: Lowering or dropping chocks and hinges 
for same, saddles on which the chocks are hinged, supports on 
which the saddles are hinged, and mechanism for operating same. 
A are the lowering chocks, which are hinged to the supports E 
and F respectively at the points G. The support E is hinged to 
the deck or basement, and the support F is hinged to the support 
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E and is free to slide in a bracket. The lever and foot cam I keep 
the chocks in position for supporting the boat by pressing against 
the end of the support F, thereby preventing it from sliding out- 
wards. The foot cam is so shaped that when the ——— are 
down, the act of reversing the lever slides the end of the support 
F inwards, thereby raising the supports into position ready for 
“replacing” the boat. The action of lowering the chocks is as 
follows: The lever L is pulled outward thereby releasing the sup- 
ports, whieh fall to the deck, and in so doing release the chocks 
A from the boat as shown in Fig. 2, and overturn the chocks by 
means of a projection pressing against the curved hinge C. The 
hinged ends G of the saddles fall to the deck along with the sup- 
ports, while the opposite ends of the saddles remain suspended 
for a moment until the chocks fall clear of the boat and then in 
turn fall to the deck. By replacing the chocks and reversing the 
lever the parts are again ready for supporting the boat. (Ac- 
cepted January 26, 1898.) 


3484. E. H. O. R. Ropner, Jun., Stockton-on-Tees, 
Durham. Cargo-Carrying Vessels. [9 Figs.] February 
9, 1897.—One object of this invention is the construction in an 
economical way of efficient sea-going vessels which shall possess 
larger carrying capacity in proportion to their register tonnage 
(calculated ing to t rules) than is the case with 
vessels of ordinary builds. For this purpose the hull of a cargo- 
carrying vessel according to this invention is constructed with 
framing, which is, or may be, of ordinary kind and with deck beams 
and plating adapted to form an upward central extension with 
part decks at each side thereof according to Patent No. 10,680 of 











with the outline of the article operated upon. The improved ma- 


of a certain part of the ship, the upwardly extending portions of 
the deck beams are made of different lengths, and the said beams 
so relatively arranged that the —— the length of the upwardly 
extending parts of the beams, the further forward or further aft 
(as the case may be) such beams are located in the ship, in such a 
manner as to give to the part decks at the respective sides of the 
upwardly extending central space formed by the deck beams and 
their plating, more or less shear or downward curve or slope to- 
wards the corresponding end of the ship. The plating of the up- 
wardly extending portions of the deck beams is correspondingly 
increased in depth as the end of the upward central extension is 
approached. In some cases ‘the tops of tanks in the cellular 
bottom of the vessel are made with rise towards one or both ends 
or sides of the vessel. Sometimes the top of the central upward 
extension (on which the hatches, ventilators, winches, and other 
accessories are placed) is constructed with a shear forward or aft 
or both, in an upward or a downward direction. In some con- 

















structions the vessel has bulwarks or rails with shear correspond- 
ing or approximately so to that of the central upward extension. 
In other cases the bulwarks or rails are sheared and the top of the 
central upward extension is flat. Sometimes vessels are built 

ding to the p t invention for the conveyance of oil or 
other liquid cargo, in bulk, either alone or in addition to other 
cargo. For the convenience of liquid cargo this construction 
is peculiarly well suited, the necessary expansion chambers 
or upper portions of the tanks, which are then embodied 
in the structure, being constituted partly by the walls and 
top of the central upward extensions of the deck. For the 
conveyance of cattle the vessels are built with carrying accom- 
modation arranged atthe respective sides of the central up- 
ward extension on the part decks, pens being then constructed, 
and, if desired, shade decks being provided to these which constitute 
lateral extensions of the deck formed by the top of the central up- 
ward extension, whereon also accommodation may be provided 
for the conveyance of sheep. (Accepted January 26, 1898.) 


3663. J. M. Ramsay, Kilmarnock, Ayr. Ships’ 
Rudders. [9 Figs.) February 11, 1897.—This invention has 
for its object to simplify the construction and lessen the cost of 
manufacture of wrought-iron or steel rudders, such as are used in 
sailing ships and steamers. In carrying out the invention, in lieu 
of employing, as is usual, a strong frame or skeleton of forged iron 
or steel or of cast steel, and riveting a wrought-steel or iron 
plate or plates into or upon such frame, a strengthening frame 
A, Al is built as shown upon a wrought-steel or iron plate or 
plates constituting the blade of the rudder, a single plate B being 
used in this case. The plate or plates form the foundation of the 
rudder, and have the frame secured to it or them by riveting or 
otherwise. The parts so built up are composed in general of 
upright and cross stays, the portion A of the strengthening frame 
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in this case extending round the entire outer edge of the rudder 
blade, and the cross stays Al extending from the inner edge of 
the rudder blade to the other portion of the frame, the whole being 
secured to the rudder top or stock in any ordinary way. The 
hinge devices C may be attached direct to the plate or plates B, 
or they may be attached to the plate or plates C and to the 
strengthening frame A. The strengthening frame or frames when 
used may be formed in one piece or in a number of sepurate 
pieces, the parts being secured together either in direct contact or 
through intervening parts or through the plate by means of 
riveting or otherwise. Or a may be secured together only 
indirectly by all being attached to the same plate or plates. The 
framing may also be formed in such a manner that it may be built 
or fastened together before attachment to the plate or plates. 
(Accepted January 26, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


$267. L, P. Perkins and G. F. Buck, Manchester, 
Apparatus tor the Automatic Regulation of the 
Level of Water in Steam Boilers. [1 Fig.) February 8, 
1897.—A is the boiler to which the separate vessel B is attached by 
two connections C and D. The connection C is placed above the 
desired water level E, E and the connection D below it. The 
feed water is introduced into the vessel B through the connection 
F after passing through an ordinary check valve. An overflow 





1895, or to No. 10,954 of 1895. Fore or aft, or both fore and aft, 


pipe G is fitted within the vessel having its mouth on or about the 
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desired water level. The outlet of this overflow pipe G is con- 
nected with a steam trap arranged to discharge into the feed tank. 
The mouth of the overflow pipe G is fitted with a shield which ex- 
tends below the water level. In the upper part of the shield are 
openings which are sufficiently large to place its interior in pres- 
sure equilibrium with that of the vessel B. The feed water is 
forced by any suitable means into the vessel B through the con- 
nection F in quantities slightly in excess of what is actually re 
quired to maintain the desired water level E, E in the boiler. The 
feed water passed finds its way into the boiler A through the 
trapped connection D, which must be sufficiently large to prevent 
the level of the water in the vessel B rising to any extent above 
that in the boiler. Should the level of water in the boiler rise 
above E, E it will also rise in the vessel B, so that some of the in- 








coming cool feed water will pass up within the shield and overflow 
the mouth of the pipe G. This overflowing cool water 
through the steam trap, and thence back into the feed tank. 
Should the water in the boiler sink below the level E, E, that 
within the vessel B will also sink and uncover the mouth of the 
overflow pipe so that steam will find its way to the trap and cause 
it to close—whereby all the incoming feed passes into the koiler 
until the desired level is restored. When suitably proportioned 
and adjusted it is found in practice that the steam trap will 
never entirely close but will emit an almost continuous dribble of 
water equal to the excess of feed water supplied unless a sudden 
or excessive demand for steam lowers the water level sufficiently 
to allow steam only to pass to the trap and thus close it. (Accepted 
January 26, 1898.) 


3724. W. Brothers, Rawtenstall, Lancs. Steam 
Boiler Furnaces. [5 Figs.) February 11, 1897.—This inven- 
tion is designed to provide for the more complete combustion of 
fuel, 2n increase of heat duty therefrom, the prevention or almost 
entire abatement of smoke at the chimney, and the absence, or 
almost entire absence, of the noxious carbonic oxide gas at the exit 
of the flues. It consists essentially in constructing a furnace with a 
furnace chamber or chamber to receive the fuel, provided with out- 
lets preferably at the sides, opening into passages which lead into 
an air chamber or chambers preferably placed above, to which the 
quantity of air admitted can be regulated, and a combustion 
chamber or chambers to which also air may be admitted, and in 
which secondary combustion takes place, completely or almost 
completely consuming the combustible products, and raising the 
gases toa high temperature. The furnace is constructed prefer- 
ably with two furnace chambers A to receive the fuel. It is pre- 
ferably of curved or dome shape at top, with a partition wall B 
(when there are two furnace chambers), and grate or fire bars C 
placed over an ashpan, the said ashpan being kept supplied with 
water. Behind the furnace chambers A (or in such a position as 
to be between the furnace and the boiler P) are constructed com- 
bustion chambers E. The combustion chambers E are preferably 
dome shaped similar to the furnace chambers, and divided by a 
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partition wall, and provided with exit openings, leading into the 
flue of the boiler to be heated. Above or around the furnace 
chambers A are formed air chambers or passages F, through 
which all the products of combustion, and also a supply of air 
to further complete the combustion, pass to the combustion 
chamber E. The air chambers F being situated above or around 
the furnace, are heated by the heat passing through the walls, as 
well as by the heated gases from the furnace A. In the sides or 
walls of the furnace chambers A are provided a number of open- 
ings or ports G (preferably situated at a level somewhat higher 
than the grate bars) which connect the interior of the furnace 
chamber with passages H, thrcugh which the products of com- 
bustion pass into the air cham pers F. All the gases generated 
from the fuel in the furnace chambers A are caused to pass 
through the openings G and the p: es H into the air chamber 
or chambers F, where they mingle with a regulated supply of air, 
and in which the combustion continues. The furnace chambers A 
have preferably no other outlet or inlet, with the exception of the 
charging doors K, and the fire bars C, and the pe G. The 
air chambers F are provided with air inlets placed in the front of 
the furnace or other convenient position, through which any de- 
sired or regulated quantity of air is admitted, sufficient to pro- 
mote the more complete combustion of the products from the 
furnace chambers A. (Accepted January 26, 1898.) 


4070. L. Turner and H. V. Pegg, Ipswich, Suffolk. 
Valve Gearing for Steam Engines. [2 Figs.) Feb- 
ruary 15, 1897.—The lines 0, c, and d represent respectively the 
piston-rod, the connecting-rod, and the crank of the engine. 
G indicates the shaft governor in its entirety. W are the 
governor weights ; these are jointed at W! to the casing or frame 


plate of the governor which is fast upon the crankshaft. S are 
springs connected to the weights and to the casing ; they tend to 
raw the weights inwards towards the shaft. The figure indi- 
cates the position of these parts when the springs are extended 
by centrifugal action. C is the cam, and L are links connecting 
the cam with the weights, so that by the movement of the 
weights about the joints W! the cam is turned partly around the 
axis or centre of the shaft. F is the cam fork, it is jointed to the 
—— at Fl, and itsarms are provided with small rollers R which 
upon the cam. The main valves and the expansion valves 

are both of the semi-rotary type. The main valves are actuated 
by an eccentric on the engine shaft. Rods and levers f convey 
the motion of the eccentric to the main valves. The lines g indi- 
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cate rods and levers constituting the gear connecting the expan- 
sion valves with the cam fork F. Hence at certain points in the 
rotation of the cam it moves the expansion valves in such manner 
as to close them suddenly, preventing thereby steam from passing 
from the steam chest to the main valves. The closing of the ex- 
pansion valves will occur earlier or later in the stroke, according 
to the position in which the cam C is placed by the weights W, 
and in turn the position of these weights is dependent upon the 
speed of rotation of the shaft. In Fig. 2, G is the shaft governor 
as before, but modified by the substitution for the cam and cam 
fork of an eccentric X and eccentric strap. The motion of the 
eccentric is conveyed to the expansion valves by gear rods and 
levers g as shown in Fig. 1. (Accepted January 26, 1898.) 


4083. W. Brothers, Rawtenstall, Lancs. Steam 
Boiler Furnaces. (2 Figs.) February 15, 1897.—This inven- 
tion is designed to provide for the more complete combustion of 
fuel in connection with steam and other boilers for an increase in 
the heat duty obtained from the fuel, and the prevention or 
almost entire abatement of smoke at the chimney, along with 
the entire or nearly entire absence of the noxious carbonic oxide 
gas at the exit of the boiler flues. This invention relates more 
particularly to a modification of that described in specification 
of Patent No. 3724 of 1897, and consists essentially in placing or 
building a furnace of similar construction to that described therein 
in the interior of a steam or other boiler. The figures show the 
invention applied to a single flue boiler. The furnace is built 
into the front of the flue of the boiler. It is constructed with a 
furnace chamber A, having firebars or grate C to receive the fuel, 
air chambers F above or around the furnace chamber, connected 
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thereto by passages H, which enter the furnace chambers at or 
near the bottom by ports or apertures G and a combustion 
chamber E situated behind, into which all the products of com- 
bustion pass. The air chamber F is provided with air inlet con- 
trolled by a door or valve which can be opened to admit a regu- 
lated amount of air. This regulator door or valve is connected 
by a chain with the furnace door by which on the opening of 
the furnace door the valve is also fully opened, and admits sufti- 
cient air as to prevent a great inrush of air through the furnace 
when the furnace door is opened. All the gases generated in the 
furnace chamber A pass through the openings G and passage H 
into the air chamber F, and from thence are carried on with an addi- 
tional supply of air into the combustion chamber E which is main- 
tained at a high temperature and in which secondary and more 
complete combustion takes place. The operation of the furnace 
is similar to that described in the specification referred to above. 
(Accepted January 26, 1898.) 


VEHICLES. 


1212. P. Bagot. Sunderland, Durham. Motor- 
Driven Road Vehicles. (2 Figs.) January 16, 1897.—This 
invention has for its object the arrangement of any ordinary 
wagon, lorry, or other road vehicle, so as to receive a motor 
for driving purposes in a cheap and convenient manner, thus 
obviating the necessity of a special wagon when horses are 
dispensed with. In taking any ordinary lorry or wagon, its 
shafts are removed, and the fore carriage is prolonged. This 
is shown in Fig. 1, in which A is the floor of a lorry, B the 
fore carriage. This fore carriage is extended very considerably 
in length by means, in this particular instance, of two angle- 
irons D, one at each side, supporting a flooring. This flooring 
or angle-iron is again supported at its front end by a fork E 
carrying a wheel F. This fork, by means of arms H and a chain 
I attached to each of these two arms, and passing’ round a 
sprocket wheel J, can be turned to point in any direction by 
means of handwheel K. Between the fore wheels L, preferably 
inside the wheels, are mounted sprocket wheels M to which the 
power from the motor is transferred by an endless chain N at each 
side of it. By this means the ordinary wheels of the vehicle are 
utilised for driving it, an advantageous arrangement, as the load, 
being directly on the said wheels, renders them specially adapted 
for driving purposes. The motor P can be a steam engine, an oil 
engine, or even an electric or compressed-air motor. For most 





cases it is preferable to employ a compound steam engine, as 
shown, which is mounted, together with its boiler, on the pro- 


longed fore carriages B, D, the water tank being preferably placed 
below gt the rear of the vehicle or any other part. The water 
tank can be utilised for condensing the exhaust steam when 
travelling through the towns or other places where steam would 
prove objectionable. In order to simplify and render more 
simple the steering of the vehicle by preventing skidding in turn. 
ing, the tyre of the guide wheel F or the wheels of its equivalent 
carriage is formed of T section, with a web or fin on the outside 
or tread. This is of great utility in vehicles of this class, as the 
web takes firmly into the ground, while the flanges prevent sink. 
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ing in soft ground. In other cases the body of the lorry or other 
vehicle may be extended, and the engine be placed on the exten- 
sion. This idea is set forth in Fig. 2, in which A is the main 
platform and D! the fore carriage. This fore carriage can be 
made to swivel in the ordinary manner by means of the hand- 
wheel K connected by gearing to the central pivot of the fore 
carriage, or the handwheel K can be connected, as in Fig. 1, with 
arms H on the fork E of a fifth wheel F. In this case it is prefer- 
able to have two rails S, one attached to the body and the other 
to the platform D1, so that the one can slide on the other. (Ac- 
cepted January 26, 1898.) 


MISCELLANEOUS. 


27,766. H. Werner, Milan, Italy. Smoke-Consumi 
Furnaces. [1 Fig.) November 25, 1897.—This improv 
smoke-consuming furnace, which is particularly suitable for porce- 
lain ovens and the like, consists of an inclined front grating 1 and 
a second grate 2, considerably shorter or narrower, arranged 
lower down, and sloping slightly downwards towards the front. 
The free ends of the two grates 1 and 2 are at different levels, so 
that there is formed an opening between them normally closed 
by a valve 3. When the said valve is opened, for instance, by 
means of a chain, the slag formed at the bottom of the grate, and 
which would prevent efficient combustion, can be easily removed 
through the opening thus uncovered. The slag ard the ashes 
fall into the ash-pit, which can be emptied from below. The roof 
of the combustion chamber 7 is formed so as to rise, together 
with the front grate 1, towards the shaft of the fuel hopper, and 
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to converge slightly with the front grate, so that the combustion 
chamber has its maximum height between the rear grate 2 and 
the roof. At the upper part of this height there is arranged the 
flue 8 for the escape of combustion 3, which enter said flue 
free of smoke. The shaft 5 of the filling hopper extends upwards 
at the same angle as the front grate 1 and the same plane. Owing 
to this arrangement, the fuel enters the combustion chamber 7 in 
a heated condition, burns partially on the front grate 1, and 
finally reaches the back grate 2, and there undergoes complete 
combustion. The combustion gases from the back grate 2 are 
consequently smokeless flames by which the smoke roduced on 
the front grate 1 is completely consumed, and in this way com- 
bustion is rendered perfectly smokeless. Windows are arranged 
at the sides of the combustion chamber 7 for the inspection of the 
furnaces, (Accepted January 12, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in tne United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








SwepisH Inpustries.—Of late years there has been a 
rapid development of Swedish industries, which move- 
ment is still on the increase. According to the latest 
official statistics, there was in the year 1896 about one 
quarter of the whole population, or, more exactly, 25.27 
per cent., engaged in dusteial work. For comparisons 
sake we give the figures for the neighbouring country of 
Denmark, where there has been much more stagnation in 
industrial development, although there, too, of late, has 
been more life. The figures below give the percentage of 
the entire population engaged in industrial work : 








Sweden. Denmark. 

Per cent. Per cent. 
1870 oes — ate 14.7 24.2 
1880 So oe aii 17.6 24.9 
1890 Me i = 22.7 26.4 
1896 .. about 25.3 about 27.0 


The figures for Sweden include all persons engaged in 
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| subject was under discussion, not only at an official | and in the technical and general press, a perusal of 
inquiry, but in professional circles and in the press | the evidence given at the inquiry, and a marshall- 
generally. It would also have been inopportune to | ing of the facts embodied in various reports and the 
comment in this series on a fire which was being like, give a fairly clear picture of what actually 
described in another part of this journal, for the occurred on November 19 last, and a comparison 
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FIRE PROTECTION IN EUROPE. 
No; 281. 
By Epwin O. Sacus, Architect. 
Fire Prevention—Fire Survey—(continied). 





In the preceding articles of this series, plans and possibility might have arisen for a divergence of of the various descriptions published, or theories 


particulars have been given of some of the more’ opinion. 


A lapse of time after the excitement | propounded, allows a mean to be struck where 
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Fic. 64. THe CRIpPLEGATE Fire. 











Fic. 65. THe CrippLeGcate Fire. 


important fires which have recently occurred in the 

letropolis, together with several examples from 
provincial centres. My attention having now been 
called to the fact that I avoided all mention of the 
great Cripplegate Fire of November last, I think I 
should explain that I considered it injudicious to 
speak of an event which, for all practical purposes, 
Was contemporary with that section of these articles 
which dealt with the plans of large fires, when the 
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of the conflagration, cannot be other than beneficial 
for any recapitulation of the event ; for there is no 
doubt that many important features of the catas- 
trophe were entirely overlooked, whilst others were 
exaggerated at an hour when sensationalism vied 
with prejudice in distorting the true meaning of any 
lessons to be learnt. 

But now, four months after the Cripplegate Fire, 
a careful perusal of the descriptions in this journal 














the particulars are of an all too contradictory 
nature. 

But what, may I ask, is the summary to any in- 
vestigation regarding the, Cripplegate Fire? In a 
few words we might say that an outbreak started 
from an unknown cause in the heart of our ware- 
house district, and that though nothing of an un- 
usual nature occurred, quite 100 large buildings 
were seriously involved, the majority of which 
were destroyed to an extent necessitating entire 
re-construction. The outbreak occurred during the 
dinner hour, in broad daylight. The climatic con- 
ditions were normal. The arrangements for the 
attendance and working of the fire brigade were 
normal, and this refers both to the giving of the 
calls and to the traffic facilities, as well as to the 
facilities of the water supply, the police, and Sal- 
vage Corps attendance. 

The question then asked, not only in the Metro- 
polis, but throughout the civilised world, was to 
the effect of an inquiry: ‘‘ How came a fire to 
extend over such a considerable area under normal 
conditions? Was there any specific reason, and 
was the catastrophe to be ascribed to a want of 
preventative measures, to a lack of combative 
methods, or to both ?” 

As regards the remedy, consideration was given 
to the possibilities of preventing the repetition of 
a catastrophe of this description at a reasonable ex- 
penditure. 

Now referring to my summary of the event, I 
write as an eye-witness, and am assisted by the 
descriptions of other eye-witnesses, the technical 
and general press reports, the evidence given at 
the official inquiry, and the results of various in- 
dependent investigations. But, nevertheless, this 
summary is based on incomplete information in 
this way, that though it is evident that normal 
conditions prevailed, but few particulars are avail- 
able as to the character or the progress of the fire 
after the first half hour, its effect on the buildings 
and contents, the effect of the firemen’s work: at 
various stages, or, in fact, as regards most of those 
matters which are of importance for any scientific 
analysis of what actually occurred. I am afraid 
that, as I have already indicated in the earlier part 
of this series, scientific interest in a London fire; 
with but few exceptions, is ni]. Otherwise some of 
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the important facts still missing would be forth- 
coming. 

And here let me at once say that, perhaps, one of 
the most interesting recapitulations in connection 
with the fire would be a summary of the diverse 
records of what is supposed to have occurred on 
that memorable afternoon, and also to compare, for 
instance, the impressions of the layman es expressed 
in the reports of the daily press. Taken generally, 
it was, however, all too evident that as far as the 
general public were concerned, the sensational side 
alone interested both those who recorded the event 
and those who read those records; whilst any serious 
treatment of the actual event by the technical pro- 
fessions and their representative press was excep- 
tional, and the statements by individual witnesses 
at the inquiry, with very few exceptions, either 
showed bias, or were conspicuous either for want 
of knowledge or want of intelligent interest in the 
subject. The serious consideration of the fire really 
only commenced some time after the event, when 
the technical professions realised that conflagra- 
tions of this description were a disgrace, and that 
some remedy was necessary. 

As to the cause of the outbreak, investigation 
resulted in an expression by the jury that the fire 
was a case of incendiarism by a person or persons 
unknown. As to the alarm of the fire brigade, 
investigation showed that everything was normal, 
though the question as to whether the first call 
arrived by ordinary telephone at headquarters or 
by messenger at the nearest fire station, does not 
seem to have been clearly settled. The fact of 
the call actually having to come by either of these 
routes was not commented on. It would, no doubt, 
have been considered an exceptionally favourable 
circumstance if a fire call-point had been available 
in this dangerous area to facilitate the attendance 
of engines. As to the attendance of the fire brigade, 
there was nothing unusual, excepting the particu- 
larly fortunate circumstances that all the presiding 
officers were within easy reach, and that no second 
fire of importance occurred during the time, as was 
the case at the St. Mary Axe fire of 1893. The 
various complaints by individual eye-witnesses as 
to trivial details can be passed over, as also the 
complaint as to coal supply of which so much was 
made. 

One or two organs of the daily press, it is true, 
and one or two technical journals (among them 
ENGINEERING) made certain complaints with re- 
gard to the working of the brigade, which were 
further specified and emphasised by a Com- 
mission of Hamburg experts, who had been en- 
trusted with the investigation of the conflagration 
on behalf of their local authorities. But surely 
there was nothing abnormal in the working of the 
force ; for the London Fire Brigade must have 
carried out its operations on its customary lines, 
neither better nor worse, than is usually the case, 
and those who contend that the tactics were un- 
satisfactory apparently expected to find in London 
the practice of modern fire tactics which is common 
to several American and Continental cities. No one 
expects tactics in the Metropolis. The critics seem 
to have overlooked the fact that for some consider- 
able time our Fire Department has been supposed 
to be normally 10 years behind the various cities 
which lead in such matters. Similarly, charges 
were put forward to the effect that there were quite 
200 firemen at their stations available for attend- 
ance at Cripplegate at the time when assistance 
was badly required, but that these were not called 
out. The critics can be assured that the non- 
attendance of these men (if actually available), 
would be quite normal, as there would be nothing 
unusual for the London Fire Brigade to attend 
short-handed, and I know of no rule in force in 
the brigade at the time by which, on an emergency, 
extra men are called up from stations after the depar- 
ture of the individual eng'newith its crew. The great 
mistake made by the critics was to infer that there 
had been anything abnormal, for there was nothing 
unusual whatsoever that has come to my notice. 
Given the existing establishment and system for 
fire combating with its gallant personnel, no doubt 
everything worked without a hitch. Comparisons 
would be out of place. As far as the events at the 
fire are concerned why should we ask how the New 
York fire brigade would have dealt with the 
Cripplegate fire, any more than state that no such 
buildings as those erected in the seventies in this 


Cripplegate district could have been built so re- 
cently at Vienna or Berlin? Given antiquated 
principles and methods and false economy, we make 





the best of what we have. Why we should, how- 
ever, normally be behind other countries in the 
question of preventative construction or fire fight- 
ing—if this is really the case—is, of course, quite a 
different matter. 

According to the official report of the Metro- 
politan Fire Brigade, the extent of the fire com- 
prised 134 warehouses, with an area measuring 
about 200 by 150 yards, bounded on the north by 
Australian-avenue and Jewin- crescent, on the 
south by Nichol-square, on the east by Red Cross- 
street, and on the west by Edmund’s-place. The 
character of the fire is expressed as follows: ‘‘ Fifty- 
five buildings of five and six floors each, burnt and 
fallen down; nineteen buildings of five and six 
floors each, burnt out and roofs off; seventeen 
buildings of five and six floors each, severely 
damaged by fire ; and forty-three damaged by fire, 
water, and breakage.” 

According to the report of Mr. Charles Goad, 
the insurance surveyor, the number of buildings 
seriously affected was 96, with 54 entirely gone, 
19 burnt out, and 19 badly damaged, the total 
area affected being estimated at 17,000 square yards, 
or about 4 acres; though the net area burnt, after 
deduction of streets, alleys, part of churchyard, &c., 
figures nearly 12,000 square yards, or about 2} 
acres. 

As to the actual loss in money value, it is prac- 
tically impossible to obtain anything near an exact 
estimate, for the compensation to be paid by the 
leading insurance companies is by no means a 
criterion for the destruction of property in the 
district in question. The streets affected had long 
been shunned by the insurance official, and many 
of the firms notoriously under-insure their stock 
owing to the high premiums in force. After some 
consideration, and judging from the ratio by which 
adjoining property is insured, the approximate fire 
loss might be taken at 1} million sterling to 14 
million, of which about 500,000/. would be dis- 
tributed over the leading oftices, besides a sub- 
stantial sum covered by Lloyd’s, foreign insurance 
companies, &c. To the actual loss from destruc- 
tion by fire must be added the wastage in extin- 
guishing the fire, such as the loss of water (nearly 
5,000,000 gallons), loss and wear in the equip- 
ment of the fire brigade and consumption of coals, 
and then the enormous indirect losses to the 
individual occupiers by dislocation of business and 
general inconvenience. I might even go farther, 
and say that many an insurance shareholder must 
have lost in the temporary depreciation of insurance 
shares, on which the aggregate variation between 
November 19 and the end of the following week 
was close on a million sterling. There is no doubt 
that many a shareholder became frightened at the 

ossible claims, and sold at a loss, though in reality 

believe no office was affected to a greater extent 
than 50,000/., and the average on some 40 offices 
would figure at about 12,0001. each. Speaking of 
other business losses, we must also not forget the 
interest on the large area which has now already 
been vacant for four months, or even the loss in 
the consumption of light and water, and on the 
rates of the district affected. Of course on the 
other side, a fire of this description increases the 
turnover of the building trade and the work of 
architects, solicitors, and others. But few people 
in reality consider what is the absolute and na- 
tional loss or wastage on a large fire, quite inde- 
pendent of the loss to individual owners or cor- 
porations, the shifting and disorganisation of the 
trade, and the general inconvenience to the com- 
munity. 

But now as to the history of this fire, let me 
again summarise in a few words. It would appear 
that the fire was originated on the first floor 
of No. 15, Wells-street, occupied by a firm of 
mantle manufacturers, and that the outbreak is 
attributed to the ignition of a stack of goods near 
a certain well-hole. It further appears that on the 
outbreak being noticed, after its having obtained a 
fair hold, an alarm was given at the nearest fire 
station at two minutes to one, and that a private 
telephone message also reached headquarters. On 
the arrival of the first engine on the scene, some four 
minutes after, the fire was described as sufficiently 
fierce as to induce the fireman in charge to send for 
extra assistance. Prior to the extra assistance 
arriving, certain other engines with their comple- 
ments had duly arrived in the ordinary course ; 
but a second message for help was again despatched, 
and thus, I assume, the ordinary machinery for 
concentrating the brigade, was set to work 





until 48 steam fire engines and other appli- 
ances were in attendance, with a complement of 
288 officers and men, or, in fact, the strongest 
party ever sent out by the brigade during recent 
years, including the attendance at the St. Mary 
Axe fire, where there were only 34 engines with 173 
men. When and how the force arrived on the 
afternoon of November 19 is really immaterial, for 
everything, as I have said, is known to have been 
quite normal, and the attendance of the firemen 
was, no doubt, arranged on the usual lines. If [ 
read the evidence correctly, however, I under. 
stand that a message was yet sent for ‘all possible 
help ” about half-past two, so I must assume that 
the fire was still growing at that time, and that 
what was considered to be the available force had 
not been concentrated by that hour. I believe 
the fire ceased to extend about half-past four, and 
that for all practical purposes any danger of a 
further extension no longer existed after 7 o’clock, 

And now we come to that point where informa- 
tion is not very reliable, and is certainly incomplete, 
regarding the action of the fire. But summarised, 
one might assume that in all buildings having air 
and light front and back, no matter if from a 
thoroughfare or a yard, or area, the through draught 
created facilitated the flames spreading across 
roadways of an average width of from 20 ft. to 
25 ft. ; further, that the areas served both as flues 
and to involve as one risk any two or more build- 
ings having openings on to the identical well-hole, 
whilst, lastly, such large mutual areas as are to be 
found between Jewin-crescent and Jewin-street, 
surrounded as they were by high walls, necessitated 
the character of the fire to at times markedly 
resemble that of a furnace. 

In respect to the construction, the heat gene- 
rated by the contents or fittings of many of the 
buildings was such as to compel an immediate ex- 
pansion or collapse of metal work, except in such 
cases where the lightness and great combusti- 
bility of the contents caused the fire to be so 
rapid that material damage to heavy ironwork 
was not done owing to the flames, though fierce, 
being of short duration. As regards the effect of fire 
on individual forms of construction, or the extent 
of the resistance of any individual construction, but 
little can be said, as with two or three exceptions 
only little notice was taken of what was occurring. 
But again summarising, it is evident that the ordi- 
nary London stock building brick remained un- 
injured, and was generally to be found clean. On 
the other hand, the red brick used for facades was 
generally destroyed or crumbled. Blue bricks had 
their faces gone, and perforated bricks were gene- 
rally broken to pieces. Cement and mortar pow- 
dered. Stone throughout was cracked and chipped, 
and granite generally powdered. Of artificial stones, 
terra-cottas, and the like, I believe there was 
nothing of importance on the site, nor was there 
any form of fire-resisting floor, and, I believe, only 
one substantial staircase. The resistance of wood 
in this fire was limited to beams of considerable 
scantling, all light timber work, boarding, and 
light joisting being entirely destroyed. As to 
metal work, as I have said, only the heaviest iron- 
work remained in position, and that only where 
the fire must have been of very short duration. 
But even here the heat generated was generally 
sufficient to sag a girder, having a section of 2 ft. 
to 3 ft., as was the case in individual instances. 
All other ironwork was entirely distorted, wrought- 
iron work and steel generally being bent in every 
direction, and cast iron broken. The tempera- 
ture can be gauged by the fact that both cast 
and wrought iron melted at many points. There 
were no cases, to my knowledge, of ironwork being 
protected as is generally understood to-day, either 
by plaster or terra cotta. All roofing materials, 
including zinc, copper, and slate, were entirely 
destroyed. : 

But as regards the action of the fire on this class 
of building, a special feature was the manner In 
which the fronts were always thrown out, not 
necessarily by any expansion of ironwork, but by 
the cracking away of parts encountering high tem- 
peratures, from parts not no strongly influenced by 
the flames. The collapse of side walls, on the 
other hand, was practically always due to the ex- 
pansion of metal work, or through shocks incurred 
by falling roofs or flooring. The cleanliness of 
certain fires in individual warehouses was parti- 
cularly remarkable where the contents must have 
burnt up rapidly, destroying all light woodwork, 
and whilst not rendering sufficient heat to cause 
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much damage to internal ironwork, yet raised the 
temperature sufficiently to throw out the front 
walls on the lines indicated by their cracking away 
from the cooler side wall. But taken altogether, 
as far as materials and construction are concerned, 
the Cripplegate Fire showed little that was new to 
those who have followed the subject as practised in 
the United States and on the Continent. The 
views, Figs. 64 and 65 on page 355, give a good 
ceneral idea of the extent and effect of the fire. 

~ Nor did the Cripplegate Fire teach us anything 
fresh in respect to planning, for it has long been 
argued that the first essential of fire prevention is 
the possible division of ‘‘ risks” and the arrange- 
ment of good fire ‘‘ cut-offs” in districts stocked 
with highly inflammable goods. The planning of 
the Cripplegate area was of course notoriously de- 
fective in this respect, owing to the many com- 
bined risks which were created by the formation of 
the mutual areas and wells. 

We did not even learn anything as regards equip- 
ment, for there was no building that had as much 
as a protective shutter from which we could see the 
effect of these fittings, nor was there any building 
protected with modern appliances such as the 
“sprinkler.” The only minor appliance, in fact, 
that might be said to have been tried at this fire 
was the iron door, both the double one and the 
single one ; and both, Iam afraid, generally proved 
failures, owing to the fact that in the few cases 
where they were closed they bulged so materially 
as to let the flames pass through. 

Speaking here under the heading of fire preven- 
tion, I cannot but emphasise that every elementary 
rule for protection from fire had been neglected 
in the district affected, both as regards to laying 
out of the streets, the planning of the buildings, 
and their construction or equipment. What is more, 
considering that the area was practically rebuilt in 
the seventies, it is important to note that many of 
the recognised precautions of that period had re- 
mained wholly unobserved. As in the case of other 
fires, nothing is more instructive than to examine 
a fire map of the area, and if the plan of this area, 
given on page 716 of ENGINEERING of December 10 
last, be compared with the one presented on page 
229 ante, showing an area of valuable property 
between Cheapside and Cannon-street, it will be 
seen that they have much in common, and that, 
as I have said before, there is not the slightest 
reason why this and other valuable areas in the 
Metropolis should not be destroyed in a similar 
manner to that of Cripplegate. 

As regards the strength and efficiency of the fire 
brigade, or its working at this fire, it would be in- 
opportune to deal with the subject of fire brigade 
organisation and tactics as applicable to the Metro- 
polis at a moment when the new chief has not had 
an opportunity of making any special policy of his 
own felt, or of trying the improvements which he 
has recently advised. Even to deal with the general 
question of strength would lead much too far, for I 
should have to analyse the requirements of the 
Metropolis, and define the work of other fire 
brigades, which subject I shall deal with in some 
future articles on fire combating. To those who 
have cried that the brigade was not sufficiently 
strong, or did not work as other brigades might have 
done, I cannot but repeat that a comparison is out 
of place. We should, in fact, congratulate our- 
selves that there cannot be the slightest idea of 
there having been anything abnormal in connection 
with the fire or the fire brigade. Everything 
was normal, Our regulations to-day would not 
allow us to enforce the construction of better build- 
ings on the Cripplegate area than we had standing 
there before the fire, and in the seventies, as to- 
day, we were, of course, allowing buildings to be 
put up which would not have been permitted in 
many other cities during the fifties and sixties. 
Our fire brigade was not abnormally weak at the 
time of the outbreak, for some 25 years back an 
eminent authority considered the complement of 
firemen, which we only reached last year, was 
then already essential for the protection of the 
Metropolis ; and London has grown somewhat in 25 
years. To-day, for instance, a similar recognised 
authority considers that we ought to have 2000 
men, but unless half London is burnt down our 
normal condition of undermanning will only give us 
that figure in, say, another 20 years. ‘‘ Normal ” 
is the word to be used in connection with this fire, 
and the only thing that is abnormal in respect to 

€ protection in London is that we do not have 
two or three fires of this description every year, 





The absence of large fires, by-the-bye, I attri- 
bute mainly to the brilliant energy and presence 
of mind displayed by all English men and women 
when face to face with danger, and to their 
cleverly using whatever there may be at their dis- 
posal to check a fire in its earliest stage. It is 
self-help either of the most amateurish description, 
or organised in the form of private fire watches and 
brigades, which has done so much to prevent Lon- 
don having many catastrophes ; and given these 
splendid characteristics of presence of mind at a 
moment of danger, there is nothing to which we 
should give more attention when dealing with the 
combating of fires than to afford facilities for 
rapidly stopping an outbreak at its earliest moment 
by those actually on the spot. 

It is this question of self-help, of which such an 
elaborate example was given in a preceding article 
when speaking of Krupp’s Fire Brigade, that 
will yet have to be accorded a position of con- 
siderable prominence in this series. For, given 
the normal conditions of building in our dangerous 
districts, and the normal state of our fire brigade, 
as to both of which any real recognition of modern 
requirements cannot take effect for some years, it 
would be only well to point out ‘the possibilities of 
self-help for fire prevention and fire combating 
alike. Of these possibilities those interested could 
at least avail themselves at once. 
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Le Materiel et les procédés de V Exploitation des Mines 
«0 Exposition Internationale de Bruxelles en 1897. Par 
Victor WATTEYNE et ARMAND HALLEUX. Brussels: 
Pollennis et Centerick. 

[First Norice. ] 

WE have received an interesting record of the 
mining exhibits at the Brussels Exhibition in 
the shape of a reprint of a review, which ap- 
peared in the ‘‘ Annals of the Mines of Belgium,” 
written by M. Victor Watteyne, Chief Engineer 
and Director of Mines, reporter of the mining 
jury, and Armand Halleux, engineer of the mining 
corps, and member of the mining jury. As 
the joint authors point out in the introduction, 
mining work is not subject to rapid change, and 
exhibitions occur, as a rule, too frequently to 
permit of the frequent record of startling or con- 
siderable progress being exhibited. Nevertheless, 
the Brussels Exhibition was rendered memorable 
by the display of several notable and improved 
appliances for mining work. Appliances for the 
production of compressed air, for the boring of 
rock, the driving of tunnels, the sinking of shafts 
through water-bearing strata, safety appliances for 
shaft working, and the transport of workmen, 
electrical appliances for boring and traction inside 
mines, &c. Most of these furnished the occasion 
for interesting exhibits, some of which were per- 
fectly new. 

The work under review, in its present form, is 
divided into two parts—the first being practically 
a descriptive catalogue of the firms exhibiting, and 
is accompanied by illustrations of the more im- 
portant exhibits; the second deals specially with 
the more novel appliances and processes, and in- 
cludes by far the most valuable and interesting 
matter. 

Belgium, as might have been expected, was 
largely represented by exhibits of coal-mining 
firms ; out of 35 exhibitors 12 were of this class— 
one being a collectivity of all the Belgian coal mines 
—illustrating the economical history of the coal 
production from 1830 to the present time. The 
collective exhibit consisted of a column composed 
of solid cubes, each of which represented the 
average value in pure gold of the coal mined in each 
decade since 1830; on the front and back sides of 
these cubes were inscribed the figures from which 
the cubes were calculated, and the statistics of 
the men employed during each period, and their 
wages and profits, &c. The side faces were divided 
into layers representing the proportion absorbed by 
wages and other expenses, by dividends and contri- 
butions to benefit and benevolent funds, &. This 
exhibit was the most striking feature at the ex- 
tremity of the east aisle of the Main Exhibition, 
just beyond the American Section. 

A noticeable feature of all the Belgian exhibits, 
as well as of those contributed by France, in the 
mining class, was that the exhibiting companies 
endeavoured to render their exhibits attractive by 
adding some interesting speciality in the way of 








mechanical appliances employed in their mines, or 
geological models of the strata through which the 
mines are worked, reducing the bald specimens of 
their products to a minimum. We cannot too highly 
commend this idea, as it contributes greatly to im- 
proving the general appearance of the courts as well 
as to enhancing their instructiveness and attractive- 
ness in the eyes of the public. After all, a lump 
of coal, no matter how huge, or a mass of any 
other material, except gold, and possibly silver, 
does not interest anyone save an expert, and the 
latter only moderately. 

The remainder of the Belgian exhibitors con- 
sisted of manufacturers of blasting materials, 
mining plant and engines, mechanical appliances 
and compressed-air generators, electrical perfora- 
tors, ventilators, boring appliances, danger alarums, 
and geological maps and specimens. The exhibits 
contributed by the Ministry of Manufactures and 
Labour were admirable Tables of mining statis- 
tics, comprising all sorts of accidents, especially 
those due to firedamp, carelessness, and the use 
of explosives, and forming part of the general 
scheme of labour statistics to which that Ministry 
has so thoroughly turned its attention under the 
able superintendence of M. Nyssens, the present 
Minister ; and, finally, the latest maps of the 
Mining Survey, showing the minute details deter- 
mined by the sections of the Charleroi Mines, which 
throw considerable light on somewhat obscure 
geological phenomena. The exhibit made by the 
Geological Museum of the Belgian coalfields (Lou- 
vain) was most instructive, containing elaborate 
reproductions of the flora of the Belgian coal era. 
The Geological Survey of Belgium exhibited the 
great map of Belgium, which is in the course 
of completion, to the scale of aun on which 
were shown the completed portions as well as other 
subsidiary geological maps, which have assisted 
in the compilation of this monumental geologi- 
cal survey. The rest of the Belgian mining ex- 
hibits included boring tackle of various types 
which have been evolved by the numerous firms 
to carry out the deep borings for which they 
have made themselves a name throughout Europe. 
Only 16 firms contributed to the mining exhibits 
of the French Section, but they were mostly of 
first-class importance. The finest display, compris- 
ing all the various appliances used for pit-alnhing 
(freezing process), wagons—tubbing in wood and 
metal—perforating machinery, and, finally, all the 
various products of mining, was that made by 
the Anzin Company (Department du Nord). French 
mining enterprise out of France, was well repre- 
sented by no less than five companies. The beauty 
of some of the models of the mines, especially those 
constructed with cross-sections on glass panels, was 
quite a feature of these displays, and amply demon- 
strated how attractive they are capable of being 
made, if artistically taken in hand. Great Britain 
was fairly well, though not extensively, represented ; 
mining tools in general by the exhaustive exhibit 
of the Hardy Patent Pick Company, special tools 
by F. and H. Andrew, steam coal by North’s Navi- 
gation Collieries, and petroleum products by the 
magnificent display of the European Petroleum 
Company of Thames Haven. The unique Chamber 
of Mines connected with Western Australia made a 
display of gold ores from that colony, contributed 
by some 29 companies working there; and the 
Vancouver and British Columbia Exploration 
Company displayed some fine specimens of silver 
galena, The Cleveland Iron Masters’ Association’s 
Court, where all the products of the Middles- 
brough district were admirably displayed, added 
some specimens of rock salt, fireclay, and coal 
from the neighbourhood, to complete the series. 
A safety appliance to prevent over-winding in 
mines, and which carried off a money prize, was 
exhibited by Stephen Humble, of London. Ger- 
many was represented chiefly by mining appliances, 
such as the Heckel cables and system of me- 
chanical traction, and the Siemens and Halske 
electric perforators, which were shown at work in 
the grounds. Austria showed the products of the 
magnesite quarries and furnaces at Veitsch, in 
Styria, where a crystalline stone is obtained con- 
taining 90 per cent. of carbonate of magnesia, and 
is turned into firebricks and other refractory ap- 
pliances. Hungary sent an interesting exhibit 
from its lignite mines. Spain contributed many 
specimens of her mining industries : Galena from 
Escombrera, Bleyberg, and Bellmunt;  mer- 
curial ore from Bechi; zinc from the famous 
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(For Deserivtion, see Paae 360.) 


a» 


J 
| 
j 


ra 
De 


A le Saat RNS - 
oe 
Ss 


, 
A Amy of) | 


08) Bd 








Fic. 99. Tue Steet Founpry. 














Fig 100 


















































































































be =+--4.660 ----------- 








Seems Se ewcomes meses secomoaseg 














57300 





















+ -- -750 | 
-----=--¢00----* 409-44 





i 35 ee Co. :! eee acnnn=-je-nm~=—), 296 aioe 
Fics. 100 ro 103. Execrric Motor Truck AnD Founpry Lapte. 


PENNS UE aa i 


360 


ENGINEERING. 





[Marcu 25, 1898. 








mines of the Vieille Montagne, which made one 
of the finest displays in the Exhibition of the 
products of zinc in the Belgian Section ; and copper 
ore from Lerida. The Republic of San Domingo 
contributed specimens of rich iron ores, rock-salt, 
gypsum, and gold-bearing sands. Paraguay showed 
that its territories are at least vastly rich in the 
promise of mineral wealth, albeit still undeve- 
loped, being rich in iron ores, carbonates of copper, 
silver lead ores, gold-bearing quartz, manganese 
ores, porcelain clay, gypsum, &c. Chili sent speci- 
mens of coal from the mines of Lota, saltpeter from 
the Government mines, yellow ocre, rock-salt, rich 
manganese ores, borates of lime, &c. The nitrate 
industries were represented by specimens of their 
various products and a pillar representing the pro- 
duction of nitrates and the exports and imports of 
Chili, for the various periods since this industry 
was started. This exhibit was made by the Per- 
manent Nitrate Committee of London, Antwerp, 
and Berlin. 

The general lesson to be learned from the mining 
exhibits of the Brussels Exhibition, is that such 
exhibits can be easily made very attractive and in- 
structive, and that, as advertisements of the pro- 
ductions of the raw material and metallurgy of a 
country, they can probably be made more effective 
than any other. Our mineowners should certainly 
on future occasions avail themselves of the oppor- 
tunity afforded them in a more extensive fashion 
than they did at Brussels. The same may be said 
of the chemical industries, the products of which 
in the British Section were conspicuous by their 
absence. 

Proceeding to the second portion, the novelties 
in the mining exhibits are divided under the follow- 
ing heads: Air compressors, mechanical perforators, 
mining without explosives, sinking through water- 
bearing strata, ventilation, transportation, and 
safety appliances. 
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MESSRS. SCHNEIDER AND CO.’S 
“a 
WORKS AT CREUSOT.—No. XII. 
Sree, Worxs—(continued). 
THE Steet Founpry. 

Messrs. SCHNEIDER AND Co. commenced the 
production of steel castings in 1885 ; at first only 
Bessemer steel was used for this purpose, but 
afterwards Siemens-Martin steel was substituted. 

In 1887, a plant for making steel castings was 
put down on the site which had been occupied by 
the second and third Bessemer groups. The steel 
was made in a 4-ton petroleum furnace ; a type 
adopted because the heat could be regulated in 
accordance with the progress of the work. When, 
however, the use of steel castings became more 
general, Messrs. Schneider and Co. constructed a 
Siemens-Martin furnace of the usual form, but of 
small dimensions ; it was found that a considerable 
economy in working was secured by this, as com- 
pared with the petroleum furnace. This plant, 
though quite of a provisional character, produced 
much important work, such as stern-shaft brackets, 
stern tubes, large stern-posts, and stem castings, 
traversing platforms for gun carriages, &c. In cast- 
ing these large pieces, the steel was taken from 
the large Siemens-Martin furnaces already de- 
scribed in the two preceding articles. 

This temporary plant became, as might have 
been expected, entirely inadequate to meet the 
increasing demands for steel castings, and Messrs. 
Schneider and Co. decided in 1891 to create a 
special department for this industry on a large 
scale. Accordingly, they erected for this purpose 
a building 112 metres (367 ft.) long by 37 metres 
(121 ft.) wide, a general view of which is shown in 


Fig. 98, page 358, whilst Fig. 99, page 359, is an 
interior view. 

Two 10-ton steel furnaces are erected at one end 
of the building ; they are 1.500 metres (4 ft. 11 in.) 
above the level of the works. 

The necessary gas is produced by a range of 
eight generators, placed in a pit at a short distance 
in the rear of the furnaces. They are not provided 
with a syphon, the gas going direct to an under- 
ground main, in which the furnace gas-valves are 
placed. 

As four heats are made every day, only part of 
the steel is used for castings, the remainder being 
poured into ingot moulds in a pit in front of the 
furnaces. This pit is 3 metres (10 ft.) wide by 
32 metres (105 ft.) long, and is served by a double- 
sided truck carrying the ladle, and moved by an 
electric motor mounted on the truck itself (see 
Figs. 100 to 103, page 359). The working of this 


to be made, is more than 20 tons, it is done in the 
large ingot-casting pit, the steel being taken from 
the 35-ton furnaces. When it is not convenient to 
put large-sized moulds—such as those for turret 
coverings—in the Siemens-Martin principal casting 
pit, the metal taken from the large furnaces is 
carried on trucks to the steel foundry. 

On the left of the foundry are four drying-rooms 
for the moulds ; they are of the following dimen- 
sions : 


2, 


Height ... as se op ieee eG 5.) 
On the same side as these, and near the stoves, 
is a small yard, served by a 6-ton electrically-driven 
travelling crane, where the ladles are lined and 


Length ... = ist ... 7.5m, (24 ft. 7 in.) 
Width of three ... = <) oa aee, 9.) 
of the fourth 5.5 ” (18 ” 1 ” ) 

) 





heated previous to casting operations. Beyond is 
the loam and sand preparing shop, in which are 
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Fic. 104. Cast-Sreet Srern-Post ron 8.8. “Jena.” (WercHtT 10,897 Kitocrammes = 10.6 Tons.) 


motor is highly satisfactory, as it has never given 
any trouble. 

The comparatively small size of the furnaces 
renders them specially suitable for the manufac- 
ture of special steel, such as nickel steel, the use of 
which is rapidly increasing. The ingots cast in 
this shop are used for the rolling of plates, sheets, 
and special sections, as well as for the manu- 
facture of tyres. 

The central bay of the building, which is 20 


metres (65 ft.) wide, is utilised for the manufac- | 


ture of large moulds ; it is served by three over- 
head travelling cranes, two of 15 tons and one of 


30 tons. The following are some leading dimen- | 


sions of these cranes : 


Distance from centre to centre 
of rails forming overhead 


track ... a ae .. 16  m. (52 ft. 6 in.) 
Height of rails above foundry 

floor level __... a0 bas, a hgp RK as 
Speed of travel (longitudi- 

nally) per minute... ie gy MO Ds? 
Speed of travel (transversely) 

per minute... ses wes wey, TE as Sad 
Lifting speeds of loads 3.15 m. (10 ft. 4 in.) 


and 1.28 m. (4 ft. 2} in.) 
per minute. 


Casting into the moulds is done with a ladle car- 





ried by the cranes. When the weight of the casting 


| two sand mills and a screening machine worked by 
adynamo. The right-hand bay of the foundry is 
used for moulding small and average-sized pieces. 
Here the lifting work is done by three 6-ton electric 
/travelling cranes. The end of the foundry opposite 
to that occupied by the furnaces is set apart for the 
|storage of the pieces, while the neighbouring shops 
‘are provided with machine tools for cutting off 
irunners, roughing and finishing, &c., a certain 
number of the castings. All these tools are driven 
electrically. In fact, no steam or gas is used in 
the steel foundry ; the lighting and transmission 
of power being provided from an electrical power 
station. 
| Pneumatic hammers have only recently been used 
|in this department ; they are found very service- 
lable for chipping the ribs on castings, cutting off 
| small runners, surfacing, &c. Three coal stoves, 
| with a movable hearth, are used for annealing the 
| whole of the castings. Great attention 1s given to 
|this treatment of the castings, as it modifies — 
| texture of the metal and largely reduces interna 
|strains. When the annealing operation has been 
carefully carried out, the physical qualities of the 
| steel are much improved. 
| The standard composition of the steel made for 
|parts of gun-carriages and engine frames, 15 4° 
| follows : 
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Carbon 0.40 to 0.45 per cent. 
Silicon 0.30 ,, 0.40 a 
Manganese 0.50 ,, 0.70 56 


Physical tests of pieces 13.8 by 100 millimetres 
(tin. full by 3}% in.) which had been previously 
forged and annealed, have shown the following 
results : 

Breaking strain ... 65 kilos. to 75 kilos. per sq. mm. 
(41.27 to 45.71 tons per sq. in.) 
15 per cent. 

Results on similar test-pieces simply cut out from 
the castings have given : 

Breaking strain ... 


Elongation 


52 kilos. to 57 kilos. per sq. mm. 
(33.01 to 36.19 tons per sq. in.) 
12 to 18 per cent. 

Pieces 30 by 30 millimetres (1,3, in. square) tested 
with a falling weight of 18 kilos. (39.67 Ib.) have 
to withstand 13 blows, the height of fall varying 
from 1 metre (392 in.) to 1.6 metre (63 in.) by 
50 millimetres (2 in.) at every drop. 

The following is a list of the more important ex- 
amples of steel castings recently manufactured by 
Messrs. Schneider and Co. : 


Elongation 


Tons. 
Roller path for coast 
gun, United States 
The gun-carriage body ae 
27-centimeter gun-carriage body 
7s - slide 
me gun roller path ‘ 
5 Ts s» pivottransom ... Be 
Observatory roof for the Dutch Govern- 


gun-carriage, 12-in. 


so 
G0 bt Sm SO S 
Naoovww 


ment Corps of Engineers ... ee 26.0 
Screw boss, Messageries Maritimes 7.6 
Sternpost BS se “es seal When 
Cylinder covers, framework, and founda- 

tion plates for the mail steamer Touraine, 

total ... ca Sie ae 63.0 
Sternpost for the French Navy 10.0 

” ” ” 15.7 
” ” ” 3.2 
” ” ” 6.2 


Fig. 104, showing the stern frame of the Jena, is 
a good example of the steel castings made at 
Creusodt. We shall illustrate other characteristic 
castings when dealing with the electrical and engine 
departments, the gun factory, &c. 


AMENDMENT OF THE COMPANIES 
ACTS. 

We have on three previous occasions (August 9, 
1895, January 3, 1896, and February 26, 1897) 
called the attention of our readers to the voluminous 
report of the Departmental Committee appointed by 
the Board of Trade to inquire what amendments 
are necessary in the Acts relating to joint-stock 
companies incorporated with limited liability ; and 
to the Bill promoted by the Board in pursuance 
thereof, which has, during the last two sessions, 
been under the consideration of the House of 
Lords. The evidence taken before the Lords Com- 
mittee during the Session 1897 has now been pub- 
lished, and a perusal of it confirms our impression 
that the amending Bill, if it should become law in 
its present form, will have very far-reaching con- 
sequences, and be productive of results little anti- 
cipated by many of the people who will be affected 
by it. Even the Association of Chambers of Com- 
merce of the United Kingdom appears to imper- 
fectly gauge the effect of some of their recommen- 
dations. Ina memorial to the President of the 
Board of Trade dated April 13, 1897, they 
suggest, ‘‘That an annual statement of assets 
and liabilities similar to that required in the 
case of joint-stock banks should be registered 
in order that creditors may have an opportunity 
of knowing the resources of the company with whom 
they are doing business.” Whatever necessity 
may ultimately appear for general publication of 
assets and liabilities, it is surely false analogy to 
reason that because banks, which transact a very 
Special form of business, now publish balance- 
sheets; therefore manufacturers, working under 
widely different conditions, with vastly different 
forms of competition, and with assets subject to 
peculiar market fluctuations, should all likewise be 
compelled to do the same. Theoretically it may be 
right to serve the same sauce for goose as gander, 
but m practical business we are more concerned 
With actual results than theoretical uniformity, and 
cannot at the present time afford to throw away 
any of our chances of profit in order to attain to 
consistency of system, however beautiful it may 
appear, 

In the past Session the Lords had before them 
Six witnesses, whose examinations occupy 100 pages 











of the Blue-book. Lawyers and financiers pre- 
dominate again, and we might naturally expect from 
them general support of the Bill; the former be- 
cause of their professional training, which induces 
them to seek a remedy for all ills through legal 
restrictions; the latter from instinctive desire for 
increased protection for their loans and investments 
against the inroads of predatory speculators. Any 
adverse criticism from such witnesses as these is 
therefore deserving of grave consideration, and 
may probably carry greater weight with the Com- 
mittee than any given by mere manufacturers and 
merchants. Nevertheless, we think that their 
lordships of the Special Committee would be well 
advised if, before making their report, they sought 
evidence from some of the directors and managers 
engaged in such productive operations as those of 
our large engineering, shipbuilding, and textile 
factories. 

Two of the legal witnesses are the Right Hon. 
Lord Justice Lindley and the Hon. Mr. Justice 
Romer, the one a Judge of Appeal, the other a 
Judge of first instance. Both had had ample 
opportunities in their practice at the Bar, and, in 
presiding over their Courts, of observing the fraudu- 
lent practices of some promoters and some direc- 
tors ; indeed, it is more generally the shady side of 
joint-stock enterprise than the honest side which 
comes under the notice of our Courts. Both of 
these Judges, however, fear the effect of making 
the statutory responsibilities of directors too oner- 
ous ; both see the dangers which may result from 
what the Lord Chancellor terms ‘‘ crystallis- 
ing” the law; both desire to avoid frightening 
good men from becoming directors. Lord Justice 
Lindley says, in reference to sub-section (2) of 
Section 10: ‘‘If that is likely to frighten good 
men I do not see why it should be put in; I should 
leave that till it arises. I do not doubt that if an 
action were brought upon that principle ” (i.e., his 
absence of due care and diligence) ‘‘it would fail un- 
less there were some very grossnegligence. If there 
were really gross negligence (not fraud) and loss of 
assets by it I suppose an action would lie ; but if 
it is likely to give rise to actions for small matters 
it would be, perhaps, as well to leave it out. That 
is the worst of all statutory enactments.” The 
Lord Chancellor asks: ‘120. The complexion of 
what is care and prudence at one time may change 
very seriously indeed, in course of time, may it 
not? Yes, certainly. It may be pressed too hard 
if you see it in black and white; it is quite 
possible.” And again: ‘'121. That is exactly 
what occurs to some of us on seeing it in black 
and white. I think it is quite possible. That is 
the great danger of putting things into Acts of 
Parliament. I do not think it is the least likely 
that the law as it stands, unwritten as it is, is 
likely to be abused; we do not have frivolous 
actions, but in a gross case of negligence I think 
an action might lie and would lie.” The Chairman 
suggests that one of the most familiar sources of 
complaint is that a director was not present at 
a particular meeting when an important thing was 
done, and Lord Justice Lindley replies : ‘‘ I do not 
suppose that a director is bound to attend every 
meeting. He might have some reasonable excuse. 
I do not attach much importance to the retention 
of that sub-section : and if it is likely, in the opinion 
of the Committee, to frighten good men I would 
leave it out.” Nor does he anticipate that 
these onerous regulations will be so thoroughly 
effective as some people imagine. Lord Belper 
inquires: ‘°143. Then you do not suggest that it 
would be possible to make a rule that a certain 
amount of capital should be held by other indi- 
viduals besides the one man? I think it would be 
very easy to make a regulation, but I am afraid it 
would be very easy to defeat it. I think people 
who are acute enough would soon drive a coach and 
four through that.” 

Mr. Justice Romer, however, has much more 
pronounced opinions than the Lord Justice of 
Appeal on this sub-section (2) of Section 10. 
‘* Now I think that as the law now stands that 
certainly extends the liability of directors, and I 
think it is very doubtful whether it is really advis- 
able to extend the liability of directors... . For 
example, if you make it too difficult to work com- 
panies here, the result may be that you will get 
companies established abroad, and you will simply 
have them working by agents here ; and in that 
way the sole result of legislation probably would be 
to take away a good deal of the present company 
business in its good sense from the City of London, 





and to place it in foreign hands to the disadvantage 
of the English public. . . . I cannot help thinking 
that it is advisable to leave the law as it stands at 
present; that a director should be liable for gross 
negligence and not to define it. For practically the 
way it is worked is this: If you have a director 
before you and you come to the conclusion that the 
man has acted honestly, and has been simply careless, 
you do not make him liable. If you think that only 
under the guise of mere negligence he acted im- 
properly, if you think there is some real misconduct, 
you make him liable. Iam not sure that leaving 
the law to be administered in that way, according to 
the special cases that came before you, you do not 
work substantial justice.” The Lord Chancellor 
appears, throughout the whole of the proceedings, 
anxious to ascertain what difference the Bill would 
make in the present law, as understood by the 
several witnesses, and what grounds they adduce for 
their objections to it; indeed, he sometimes appears 
almost desirous of minimising the effect of the pro- 
posed legislation. In question 162 he asks: ‘‘In 
the abstract I suppose no one can tell, but I pre- 
sume it is possible to apply such a phrase (reason- 
able prudence) to a particular mode of carrying 
on business.” Mr. Justice Romer’s reply is worthy 
very grave consideration, since it defines the vast 
gulf there is between the ability necessary for the 
successful accomplishment of business undertakings, 
and the ‘‘ reasonable prudence ” of the Law Courts. 
‘* Yes, but practically it is very difficult. What 
does ‘reasonable prudence’ mean? Does it mean the 
prudence ofan ordinary man? Because if you take 
that test, I personally should be a very bad director, 
because I should never embark upon any trans- 
action that had any risk attached to it. I should 
never do for a good business man, and a lawyer, 
I should think, in most cases would not. <A busi- 
ness man must run a certain risk. In many busi- 
nesses, at any rate, he must be a little more than 
prudent. Great successes, I should think, in the 
commercial world are not made by prudence ; not 
the prudence, at any rate, of an ordinary man, 
not ordinary prudence ; it may be the prudence of 
a very able man, but it is not ordinary prudence, 
and your words are, ‘to use reasonable care and 
reasonable prudence,’ the reasonableness to be ascer- 
tained when the result is known. No thanks if he 
succeeds ; but if it fails, then he is to be told 
that he has not shown reasonable prudence.” 

Now this question of directors’ liability will 
seriously affect engineering companies, probably 
even more prejudicially than it will a strictly mer- 
chant business. Under the present law a greater 
responsibility rests upon a ‘‘ paid agent ” than upon 
a director, as Mr. Justice Romer tells us ; the paid 
agent is bound to use reasonable skill as well as 
reasonable care and prudence. Yet notwithstand- 
ing the greater responsibility thus thrown upon 
the paid agent, the manager or managing director 
of the company, Parliament has deemed it wise to 
subject him to the supervision and control of direc- 
tors who are not necessarily technically skilled in the 
business. Shareholders generally have appreciated 
the position thus created ; when they could obtain 
technical skill combined with other qualities they 
have accepted it ; but, above all other things, they 
have sought honesty and reliability in their direc- 
tors. Mr. Harold Brown, who is certainly no mean 
authority, says: ‘‘ The whole practice of the public 
is to trust the directors whose names are on the 
face of the balance-sheet. Trust them they will, 
and, I venture to say, trust them they must ; and 
nothing that can be put into an Act of Parliament 
can get rid of that difficulty.” But if increased 
onerous conditions render honest and trustworthy 
English gentlemen unwilling to undertake the 
duties of directors, they must be replaced by one 
of two classes : by weak-minded and conceited men 
unable to appreciate the magnitude of the obliga- 
tions they have undertaken, or by men who will 
willingly run the risk thereof in order to promote 
their own schemes; by either fools or knaves. 
Now, imagine any large engineering works, with 
all its many complications, with its varied oppor- 
tunities for blunders, or even fraud, handed over to 
the tender mercies of either class, and it will then be 
apparent that the very evils against which Parliament 
seeks to guard will be promoted by the precautions 
taken. Mr. Harold Brown is of opinion that the 
enactment would be evaded, and, indeed, he would 
advise his clients to evade it, and when asked to 
explain how they are to do so, replied, ‘‘ That they 
will not become directors. Companies will be 


differently managed ; they will be not be managed 








362 ENGINEERING. [Marcu 25, 1898, 








ARRANGEMENT OF THE BOILERS IN THE “KAISER WILHELM DER GROSSE.” 
CONSTRUCTED BY THE STETTINER MASCHINENBAU ACTIEN-GESELLSCHAFT “VULCAN,” BREDOW, NEAR STETTIN. 
(For Description, see Page 364.) 
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by directors because of the way that clause might great advantage ; and it is so in every sphere of are nearly, though not quite, as bad; but at the 
be construed. ... Yes, that companies would | life.” If this advantage is so great in commercial, ‘same time he admits thai the power of borrowing 
cease to be managed by directors. And I think | insurance, and trust companies (of which probably | upon debentures is invaluable. ‘‘ If you could c« m- 
that is a very undesirable thing in the interests of | both the noble lord and the witness were chiefly | fine the debentures to the property of the company 
the public. I think that men of position, acting as | thinking), it must be much greater when highly ‘it would, of course, check the power of borrowing 
a board of direction, exercise a very salutary influ- | scientific and technical questions, constantly deve- | upon the chance of grabbing all there is to grab 
ence on the conduct of the business of companies, | loping, constantly varying, have to be dealt with by | when the evil day arises. I think there is no doubt 
and I think it would be a great pity that they | the management. | it would cripple the business in debentures ; but, 
should be managed otherwise.”” Lord Kimberley| Lord Justice Lindley was greatly concerned about | on the other hand, it would protect the unsecured 
asked : ‘° 445, Is it not a matter of common ex- | the present method of issuing debentures, and the | creditors immensely who are sacrificed now to the 
perience in business that there are great advantages | extent of the security given them. He is of opinion | debenture holders ; and the practice has grown up 
in having a view taken by a person not an expert, | that the issue of ‘floating ” debentures (that is| entirely, I may say within the last 22 years. 
but generally a sensible practical man, which tends | having a general charge over all the property of the Debentures were not abused until comparatively 
to control very often in a useful way the proceed- | company either existing or future) has been fright- | recent times.” Unfortunately his Lordship’s know- 
ings of experts themselves?” Answer: ‘‘A very fully abused, and that mortgages of unpaid capital! ledge of debenture practice comes from cases in 
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Court ; his opinions are based on the records of in- 
solvent or fraudulent companies; and he cannot 
forget that such companies are the most persistent 
borrowers. Yet further questioning forces him to 
see that there is another side to the question: 
‘There are inconveniences in both ways, there is no 
doubt about it; and it is a choice whether it is 
better to give them unlimited power of borrowing 
notwithstanding the abuses, or to try and check it 
Without introducing larger abuses. It is a most 
difficult problem.” Mr. Justice Romer devotes 
Six columns to explaining his desire for excluding 
uncalled capital from mortgage to debenture holders, 
but after his proposal has been presented to him in 
various aspects, he says: ‘‘There are a few com- 
panies, I admit, where my proposal would operate 
Prejudicially ; but it is not a suggestion that I 
entertain myself very strong views about, except 
that I have seen so much injustice result from the 
Present state of the law.” The learned Judge 
trames his opinion exclusively from what he learns 
im the Courts (‘I personally should be a very 
bad director ”); it is not a very strong opinion; and 
yet on this emotional view of a business trans- 
action, he is willing to imperil sound and honest 








companies, in order to protect foolish creditors 
against the devices of a few fraudulent directors. 
But if Mr. Justice Romer has no very strong views 
on the subject, Mr. Stanley Boulter certainly pos- 
sesses them. He is Chairman of the Law Deben- 
ture Corporation, and also Director of Investment 
Trust Companies leaving an aggregate capital of be- 
tween five and six millions sterling. He therefore 
approaches the question from two points of view : 
first, as an original holder of debentures in various 
companies ; secondly, as a investor holding shares 
in these and kindred companies. He prefaces his 
evidence by drawing attention to the enormous 
capital involved in joint-stock enterprises, which is 
not merely evidence of, but also largely contri- 
butary to, the commercial greatness of this country 
during the past 35 years. He asks: What is the 
reason for this Bill? and seeks it in the evidence 
of Mr. Smith, the Inspector-General in Bankruptcy, 
or rather in that gentleman’s annual report to the 
Board of Trade; and he suggests that there are 
not a sufficient number of instances of fraudulent 
abuses and of scandal in connection with joint- 
stock companies to warrant the proposed inter- 
ference with the general course of business which 
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has been built up by that form of trading enter- 
prise. He describes the whole process of raising 
capital, and of dividing it into debentures, pre- 
ference, and ordinary shares; and in a very lucid 
example of two brewery companies, shows the in- 
justice which might be done by refusing deben- 
tures on floating charges. He also points out that 
limiting the security offered to the debenture 
holders will probably affect the rate of interest, 
and that even long before it becomes impossible 
to raise money by this means, it will only be done 
| by increasing the annual payment. It is, however, 
| possible that Mr. Boulter’s experience of sound and 
honest companies may have vitiated his judgment in 
the same manner that liquidations and actions for 
fraud have affected that of the Judges. He says: 
‘‘T do not believe those people exist. I have 
read very carefully all through the evidence that 
has been given on the Bill, and what has been 
said about these unsecured creditors. . They are 
not so simple, believe me, my Lord, as you 
imagine. The position of a company is thoroughly 
well known, and we are not dealing with people 
who keep small shops. When we talk of creditors, 
we are dealing with large industrial institutions, 
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and if you go to people and ask them to supply 
you with 50 engines or locomotives, or if you go 
to a large iron and steel manufacturer and ask 
him to supply you with so many tons of steel 
rails, or any commodity of that description that 
you like, they are perfectly well able to take care 
of themselves, and they get all the information 
they desire, and it is always freely given them.” 

Now the fallacy which underlies this answer is 
the supposition that all joint-stock companies are 
‘‘large industrial undertakings,” possessing not only 
suflicient ability to protect themselves against bad 
debts, but sufficient trade and capital to enable 
them to refuse doubtful orders. It is not merely 
firms who can accept orders for 50 locomotives 
which have to be considered; these are few in 
number, and their reputation is above suspicion. 
What is more frequently in question is the 
position of smaller firms, with a capital of 10,000/. 
or under, who are anxious to secure sufli- 
cient trade to keep their machinery fully em- 
ployed, even if they must take some risk to 
obtain it. Such a firm would not, could not, 
accept an order for 50 locomotives to be sent 
to the wilds of Central America; but an 
order for extensive repairs or replacements of 
boilers and engines for a spinning mill at Oldham, 
the property of a limited liability company, would 
prove an irresistible temptation. If the order were 
necessary in order to keep the works running, no 
law affecting debentures would prevent its being 
taken. If the debenture holders had only a specific 
mortgage on the spinning mill it might prove 
better for the engine-builder in case of a liquida- 
tion; but if the millowners had given a floating 
charge, covering all their assets, the order would 
probably still be taken: trade might revive, or fresh 
capital be raised, or some other providential good 
fortune happen ; and in any case the machine-shop 
would be kept running. The real question is 
whether such creditors as these should be pro- 
tected, and whether such protection can be 
afforded them without interfering with the gigantic 
operations of the large companies. Mr. Boulter 
thinks it cannot be done ; that it will be impos- 
sible to limit the protection to small cases without 
putting into the Act of Parliament a general clause; 
and he is most emphatically of opinion that such a 
general clause will cripple the commercial life of 
England. 

(To be continued.) 








THE NORTH GERMAN LLOYD T.-8.8 
“KAISER WILHELM DER GROSSE.” 
(Continued from page 301.) 

Havine completed our description of the pas- 
senger accommodation, we turn now to the main 
propelling machinery, deferring for the present 
the deck, electric, refrigerating, and steering en- 
gines. We give on our two-page plate this week 
sections showing the general arrangement of the 
propelling machinery, while on pages 362 and 363 
are cross-sections through boiler and engine com- 
partments, and on page 370 plan, elevation, and 
sections showing the shafting. It may be well to 
state at the outset that almost every item of 
the extensive machinery in the ship was con- 
structed at the Vulcan Works, under the direc- 
tion of Mr. C. Jiingermann, who, like Mr. Stahl, 
the chief director of the commercial department, 
has been identified with the success of the estab- 
lishment at Stettin, almost since the inception of 
the works. Mr. Jiingermann has a magnificent 
establishment, of which any English engineer 
would be envious. The foundry can turn out any 
size of iron or brass castings. The main engine- 
shop consists of three bays, each terminating 
in a cross-bay at the top, which latter is utilised 
for erecting the engines. Thus each component 
part passes through tre successive machines and 
into the erecting-shop with the least possible hand- 
ling. Of the equipmert of these bays we hope to 
write later, and may now only remark that the 
boiler-shop, with its six bays, is equally modern 

and complete in its equipment. 

As to the machinery of the Kaiser Wilhelm der 
Grosse, the ship’s performance is the best proof of 
the design, while the absence of vibration is in 
marked contrast to the engines of some of our 
British vessels. This, of course, is due to the 
balancing of the reciprocating parts, and to the 
bringing of the cranks working opposite each other 
as nearly together as possible. Thus the high- 
pressure cylinder, which is 52 in. (1320 millimetres), 





and the intermediate cylinder 89? in. (2280 milli- 
metres) in diameter, are in couples, and placed at 
10 ft. 2 in. centres, the distance between the two 
low-pressures, which are 964 in. (2450 millimetres) in 
diameter, being the same. This method of balanc- 
ing, known in this country as the Yarrow-Schlick- 
Tweedy system,* is now being extensively adopted ; 
but the Germans have such credit as is due to the 
first use in a high-speed Atlantic liner. 

As will be seen from the plan of the general 
arrangement of shafting (Fig. 25), the port and 
starboard engines are at 19 ft. 8} in. centres, the 
propellers are 21 ft. 8 in. apart, and they overlap 
one another to the extent of 8 in., the port pro- 
peller being 3 ft. ahead (Fig. 25). The engines 
themselves are a fine open job, as is shown on 
the longitudinal section (Fig. 22), and the con- 
densers are separate, being placed in the wings. 
As is shown on the plan, one piston valve is 
fitted to the high-pressure cylinder, two piston 
valves to the intermediate cylinder, while the 
two low-pressure cylinders have each a double- 
ported slide valve. As to the details of the cylin- 
ders, we shall write more fully when we illustrate 
the engines separately. The bed-plates are of cast- 
iron, and the columns and valve spindle guides 
are of cast steel, forged steel has been used for the 
reciprocating parts, and nickel steel for the crank 
and propeller shafting, the bearings of the crankpin 
and connecting-rod pins being of cast steel. The 
thrusi-block is coupled direct to the main bed-plate. 

«s to the auxiliary machinery in the engine-room, 
most of which are shown on the cross-sections on 
page 363, itshould be stated that only one sanitary 
and bilge pump is driven from the main engine 
by the placing of a pin mounted on the fore 
end of the crankshaft. The air pumps are entirely 
separate and on the Blake system. These are 
placed in the wings of the ship in the forward end of 
the engine-room. The circulating pumps are placed 
abaft the main condenser. The cylinders, although 
arranged to work on the compound system, can 
be used on the high-pressure cylinder, with steam 
admitted direct to each cylinder. The two fans 
have an outside diameter of 1200 millimetres 
(47.2 in.) being designed to give 800 tons of 
water per hour, while the cooling surface in the 
condenser is 1650 square metres (17,761 square feet). 
A hot well is arranged immediately below the feed 
pumps, which are placed at the forward end of the 
engine-rooms. These pumps, like the feed heater, 
are by Messrs. J. and G. Weir, Limited, Cathcart, 
while feed filters are supplied by Messrs. Pape, 
Henneberg and Co., of Hamburg, for dealing with 
80 tons of water per hour. These are placed along- 
side the feed pumps. 

The boilers are arranged in four separate water- 
tight compartments, as shown in the longitudinal 
section and plan on the two-page plate. There are 
12 double-ended boilers, arranged in four groups or 
batteries athwarts the ship, while at the after end 
of the after boiler-room are two single-ended boilers 
for special harbour use ; but these are used also at 
sea for propelling purposes. The cross-sections on 
page 362 show the arrangement of these boilers and 
of the piping ; but of this latter it need only be said 
that any generator can be thrown out of action, 
while all the boilers can be used for either set of 
engines. The stop valves are arranged on a plat- 
form over the engines. There are two fans in every 
stokehold, of which there are eight, and these fans 
are driven by separate electric motors, they exhaust 
into upcast shafts below the stokehold floor, dis- 
charging direct into the ashpit, and the supply can 
be regulated by valves. The height from the grate 
to the top of the funnels is 32.3 metres, or over 
105 ft., which is exceptionally great, so that there 
is always a good draught, independent of the fans. 

We shall deal more fully with the principal fea- 
tures of each item of machinery when we come 
to illustrate details; but meanwhile we give a 
Table of dimensions, which may be interesting in 
connection with the general arrangement drawings 
now reproduced : 

Main Engines : 
Diameter of high-pressure 


cylinder... ae ee 52 in. (1320 mm.) 
Diameter of intermediate 
cylinder . 892,, (2280 ,, ) 


Diameter of low - pressure 
cylinders, two .. 9645 .,, (2450 ,, ) 
Stroke of all pistons a | ee 
Length of connecting-rods... 137.8 in. (3500 mm.) 
Diameter of crankshafts 23.62 ,, (600 ,, ) 
a crankpin journals 23.62,, (600 ,, ) 


* See ENGINEERING, vol. lxiv., page 735. 








Length of crankpin journals 
Number of crankshaft jour- 
nals ... fee ~— i 8 
Aggregate length of all 
crankshaft journals ... 18 ft. 32 in. (5580 mm.) 
Diameter of thrust shafts... 22.45 in. (570 mm.) 
transmission 


26.38 in. (670 mm.) 


shafts... ss 22.45, (570 ,, ) 
Diameter of propeller shafts Py ig », (600 ,, ) 

a ropellers... t. 3# in (6800 mm. 
Number of blades Kc a : “ me 
Pitch of blades : ..- 82 ft. 10 in. (10,000 mm.) 
Total cooling surface of main 


condensers ... ... 85,522 sq. ft. (3300 sq. m. 
Main Boilers: 


Steam pressurein the boilers 178 Ib. (12.5 kg. per 


ay sq. m.) 
Number of double-ended 

boilers ve ss ‘ese 12 
Number of _ single-ended 

boilers oe sa ae 2 
Diameter of allboilers _... 16 ft. 102 in. (5150 mm. 
Length of double-ended 

boilers OSS: --- 205, 5& 5, (6240 ,, ) 
Length of single - ended 

boilers eee os se DLs5 OF 55. (3500 ,, } 
Heating surface of one 

double-ended boiler _... 6469.4 sq. ft. (601 sq. m ) 


Heating surface of one 
single-ended boiler ... 8326.2 ,, (309 ,, ) 
Grate surface of one double- 


ended boiler ee as OLS 3, “HIRT 5, ) 
Grate surface of one single- 

ended boiler on oso BOOMS 4, (9:55, ) 
Total heating surface of all 

boilers os re see SOO 55 AOD 5, +) 
Total grate surface of all 

boilers ae ios co, SOLD: 55 G28 5, 


Air-Pump Engines (Blake System) : 
Number of twin air-pump 


engines... ie ays 2 
Diameter of steam cylinders 18 in. 
” pump ” 42 ” 
Stroke ... ose 24 ” 


Main Feed Pumps (Weir System) : 
Number of twin main feed 


pumps << ca — 4 
Diameter of steam cylinders 17 in. 
” pump ” 13 ” 
Stroke ... aa 26 ,, 


Auxiliary Feed Pumps (Blake System) : 
Number of twin auxiliary 


feed pumps... Sse ae 4 
Diameter of steam cylinders 12 in. 
pump fae 
Stroke oak "7 12 ” 


(To be continued.) 








AMERICAN INSTITUTE OF MINING 
ENGINEERS. 


(From our New York CorRESPONDENT.) 


THE seventy-fourth meeting of this Institute, 
held at Atlantic City, N.J., from February 15 to 
February 18, proved a ‘‘heavy blow,” at least 
that was the way it commenced, and when the 
wind went down on the ocean, it rose in the meet- 
ing. At all events, when the Institute arrived 
at Atlantic City on Tuesday, the 15th, there was 
a terrific wind which was lashing the ocean into a 
great rage, while the rain was falling in torrents. 
Nevertheless, there was a goodly assembly at the 
Casino building, where the session was held on 
that stormy evening, and quite a large number of 
ladies were in the audience. 


MINING AND Forest RESERVES. 


The proceedings commenced with an interesting 
lecture by Mr. Giffard Pinchot, entitled ‘‘ Mining 
and Forest Reserves.” The destruction of trees 
might have been termed the burning question, 
since forest fires were described, and the waste 
caused by them deplored. The speaker had many 
fine illustrations thrown on the screen, show- 
ing what efforts were in progress to replace the 
ravages due to fires, and to careless cutting of tim- 
ber. He dwelt on the Government restrictions, and 
described the means for enforcing the laws, show- 
ing their relation to mining engineering, and their 
importance to mining engineers. Altogether the 
subject was well treated by the speaker, an 
awakened much interest in his audience. The 
necessary legislation seems to have been secured, 
and it is to be hoped that Congress will furnish the 
proper appropriations to carry out the ideas of the 
Forestry Commission, for, as stated, they seem 
not only to be moderate, but also extremely neces 
sary. 
AMERICAN GEOLOGISTS IN RussIA. 

Following this was another lecture, illustrated 
with lantern slides, by that distinguished member 











Marcu 25, 1898.] 


ENGINEERING. 





365 











of the Geological Survey, Dr. S. J. Emmens. He 
described in a most interesting manner, the trip of 
the International Congress of Geologists in Russia 
last summer. The Congress assembled in St. Peters- 
burg, and after a satisfactory meeting, were taken 
by the Russian Government to Moscow, where the 
party divided into three groups. One went to the 
Ural Mountains and into Siberia, and thence 
southward to the Caucasus and into Armenia; a 
second party went to south-eastern Russia ; while 
the third, of which the lecturer was a member, 
went directly to the Caucasus. Some of the 
photographs thrown on the screen had been taken 
by members of the party en route, and others had 
been procured at different points. As the country 
was new to most of the audience, their attention 
was immediately fixed, and by the lecturer’s graphic 
descriptions of the places, the buildings, the cus- 
toms, and costumes of the inhabitants, this interest 
was maintained to the close of Dr. Emmens’ re- 
marks. 

Wednesday morning was utilised by the mem- 
bers in wandering about Atlantic City, and telling 
their various experiences of the wind storm which 
was still raging with much fury. 


Automatic Gas STOKERS. 


However, wind or no wind, the Institute 
assembled in the afternoon to hear a paper entitled 
‘‘An Automatic Feed Device for Gas Producers,” 
by C. W. Bildt, of Worcester, Mass. The author 
described the defects of existing methods, and 
claimed that the ideal device should have the fol- 
lowing characteristics : 


1. It should be continuous, steadily supplying during a 
certain period of time an amount of coal that will pro- 
duce the amount of gas required during the same length 
of time. 

2. It should distribute the coal uniformly over the sur- 
face in the producer, making a body of equal thickness, 
throughout which the air meets with an equal resistance. 
It should also be simple in its construction, needing very 
little repairs, so that 1t may be run by unskilled labour. 

The author believes that the feed device constructed 
and patented by him, and already put to long and severe 
tests in several places, will meet the above requirements. 

It consists, as will be seen from Figs. 1 to 7, page 366, of a 
coalholder resting upon and attached to the top of the pro- 
ducer, below which is placed a rotating distributing disc 
A, provided with specially-constructed blades b and 0’, 
serving to distribute the coal evenly over the charging 
areal, The disc A is rotated by the shaft c resting upon 
the top of the coal-holder, and the worm gearing d, which, 
in its turn, is driven by cone pulleys e, by which the speed 
can easily and quickly be changed to feed more or less 
coal, as may be required. To suit different sizes of coal, 
the opening between the discharging mouth of the holder 
and the disc is adjusted by lifting the vertical shaft, 
which slides through the worm gear. This may be done 
by a screw wheel, as indicated in the drawing, or by any 
other suitable arrangement. The size of: the coal is im- 
material so far as the charging is concerned ; lumps, dust, 
or both mixed, are equally well distributed. The top of 
the rotating disc can be made level or sloping (not exceed- 
ing the angle of friction between the disc and the coal). 
The speed of the disc is about one revolution in four 
minutes. The holder, which can be made large enough 
toreceive any desired quantity of coal, is filled through 
hopper f and sliding damper h from any larger deposit 
supplied by a coal-conveyor, or by any other convenient 
method. 

As the distributing blades }, b’ are the most important 
part of the apparatus, the author wishes to explain how 
they are constructed. The action of the apparatus is 

d upon a spiral, according to which the coal sliding 
down the blades is distributed upon the surface below. 

The spiral goes from the periphery to the centre of 
the charging area, and is constructed as follows: Divide 
the surface of the producer into any number of annular 
rings of equal area by drawing concentric circles. - Then 
divide the same surface by radii forming equal angles 
into as many parts as there are rings, and by a line con- 
nect the points of intersection between the circles and 
the radii, as shown in Fig. 8. 

_ When this s iral has been constructed of such dimen- 
Sions that the distance from the centre g of the circles to 
the extreme point g/ on the curve is equal to the radius 
99 of the circular charging surface of the producer, the 
distributing blades or flanges can be adjusted to the charg- 
ing disc A. As at the same time, equally large quan- 
tities of coal pass equally large divisions on the surface of 
the disc, it follows that those parts of the spiral inter- 
sected by equally —_ angies, with their vortices directed 
towards the rotary shaft of the apparatus, receive equally 

rge quantities of coal during the same period. If we 
now construct the distributing curve in such way that 
these equal parts shall, in their motion around the axis, 
at any moment, cover equal surfaces of producer, the coal 
will naturally be evenly distributed. The parabolas 
which direct the coal in its discharge from the lower edge 
of the blade to the surface must be taken into considera- 
tion in the construction of the distributing blades. As 
the blades are arranged on the drawing, the blade 6 dis- 


tributes the coal over the surface outside of the distributing 
_ Pa ant the blade 5 discharges the coal directly under 
isc A, 








The author stated that this could be applied to 
producers of any size, but recommended especially 
its application to large producers. He had found an 
open-hearth furnace required 34 square feet of 
grate area per ton of capacity. The dimensions 
depended somewhat on the material to be heated 
and the quality of coal. He gave at length the 
results of using this feed device, but summed them 
up in the following : 

Gas of uniform and excellent quality, steady supply, 
increased furnace capacity, lower coal consumption per 
ton of material heated, and reduced furnace waste, 
labour, and repairs. 


(To be continued.) 








MISCELLANEA. 

TuE Expanded Metal Company, Limited, has just re- 
ceived an important order for a large quantity of expanded 
steel, to be used in an extensive area of concrete ware- 
house floors in Manchester, according to one of their 
patented designs, a construction claimed to constitute an 
improvement upon the Monier system. 


The traffic receipts for the week ending March 13, 
on 33 of the principal lines of the United Kingdom, 


steel, and the thicker pipes will be tested to a pressure 
of 600 1b. per square inch. The total weight of these 
ipes will be about 7000 tons, and the contract, which has 
m awarded to Messrs. Thomas Piggott and Co., 
Limited, of the Atlas Works, Spring Hi Birmingham, 
is to be completed within two years. The pipes are 
intended for use in the system, running from Ludlow over 
the River Severn, north of Bewdley, and on through 
Waverley, 3 miles from Kidderminster. 


M. Fernand Le Roy proposed to construct electric 
heating and cooking apparatus with resistance of pure 
silicon, which he has succeeded in preparing on a com- 
mercial scale and at a moderate cost. Ata recent meet- 
ing of the French Society of Civil Engineers, he showed 
an electric heater embodying his ideas. This consisted 
of a rod of pure silicon inclosed in a glass tube, from 
which the air is exhausted. The whole is then mounted 
on a protecting tube of metal. In short, his electric heat 
is the same in principle as the ordinary glow lamp, a rod 
of silicon, several millimetres thick, replacing the fine 
carbon filament of the latter. Silicon, it appears, has a 
very high specific resistance, which is 134 times that of 
electric light carbon, and 235.3 times that of German 
silver. For cooking purposes, M. Le Roy estimates that 
on his system the cost will be about twice that of gas. 


An international and official trial of apparatus designed 
for the conveyance of crushed grapes, must, or wine, 1s to 


amounted to 1,534,683/., which was earned on 19,1633] be held 


miles. For the corresponding week in 1897, the receipts 
of the same lines amounted to 1,482,200/., with 18,9514 
miles open. There was thus an increase of 52,483/. in the 
receipts, and an increase of 212} in the mileage. 


Messrs. W. and A. K. Johnston have sent us a copy of 
a new map they have just published showing the Klon- 
dyke region. A second map also issued by this firm 
serves to illustrate the territories now the subject of 
negotiation between the European Powers and China. 
The reputation of the publishers is sufficient to guarantee 
as to the accuracy of both maps, whilst the press work is, 
of course, excellent. 


Ventilation by aspiration has been adopted for a single- 
line tunnel at Bracchia, which is 8947 ft. long. Near one 
end the tunnel is constructed somewhat in the shape 
of an injector with two combining cones. The passage 
through these cones is just sufficient to admit the train, 
though elsewhere the tunnel has the ordinary dimensions. 
The space between the combining cones is connected to 
a fan, and the rush of air from the latter between the 
cones and into the tunnel draws in by aspiration a further 
supply of air from outside. 


It will be remembered that Mr. Harmsworth has pre- 
sented the Windward to Lieutenant Peary for the latter’s 
—— Arctic Expedition. Before despatching to the 

tates, however, Mr. Harmsworth has cea the Wind- 
ward thoroughly overhauled, under the direction of 
Messrs. Flannery, Bagallay, and Johnson. A new boiler 
has been fitted, and the engines adapted to an increased 
steam pressure. New sails and rigging have been fitted, 
and, in fact, the whole vessel thoroughly renovated. 
‘The effect of the various modifications made has been to 
increase the speed of the boat by 12 knots. 


Bricks made by casting blast-furnace slag into moulds 
were made many years ago, but failed to gain general 
favour, one objection to them — their absolute im- 
permeability. Mr. F. Luermann, however, writing in 
Stahl und Eisen, states that satisfactory bricks can be 
made from granulated slag, produced by passing the 
molten slag into water. The granulated material thus 
produced can be moulded into bricks, which harden on ex- 

ure to the air, though some addition of lime is needed 
if the hardening is to be effected within a reasonable time. 
Such bricks are stated to be stronger and more porous 
than ordinary building brick. Basic slag, it is stated, 
gives the best results. 


In _—_ recently read before the French Society of 
Civil Engineers, M. Henri Chevalier described a peculiar 
method used in burning bricks in the Corea. After being 
thoroughly burnt, and before being allowed to cool, water 
is turned into the kiln, which is immediately vaporised. 
The fire is maintained for some days afterwards, and the 
burning completed in atmosphere of superheated steam. 
The bricks thus produced are blue in colour and extremel 
hard. They show, he states, a crushing strength exceed- 
ing 570 tons per square foot, and are practically unaffected 
by frost. How far the excellent quality of the finisheo 
product is attributable to the remarkable treatment td 
which “aed are subjected in burning, would seem proble- 
matical. 


The keel of the Formidable, battleship, was laid down 
at Portsmouth Dockyard on the 21st inst. Hitherto it 
has been customary to build up the keel on the blocks on 
which the vessel is Prater § but in this case the whole 
of the keel line was put together and hauled over to the 
blocks, which formerly constituted the beginning of the 
ship. The Formidable, which is the first of her class, is to 
be 400 ft. in length, 75 ft. in beam, and will have a mean 
draught of 26 ft. 9 in., having thus 10 ft. greater length 
and 9 in. less draught than the ships of the Majestic 
class. She will have a displacement of 15,000 tons, a 
speed of 18 knots, and will be armed similarly to the 
Majestic class. She is to be rapidly advanced during the 
ensuing financial year, when more than 400,000/. will be 
expended on her. 


Large welded steel pipes are being adopted for the new 
Birmingham water supply now being carried out to the 
designs of Mr. James sergh. ese pipes are 42 in. 
in diameter, and each length is 24 ft. long. The thick- 
ness is, according to the pressure to be resisted, 4 in. to 
Hin. The material to be used is Siemens-Martin mild 


eld at Asti during April and May next, under the 
auspices of the Italian Government. Gold, silver, and 
bronze medals will be awarded to the competitors judged 
most successful. Similar awards will made for im- 
proved casks, and for better methods of packing wine in 
demijohns, flasks, or bottles. The above competition 
will be held in conjunction with the General Italian 
Exhibition at Turin, the annexe to which, dealing with 
questions of vine culture and the wine trade, has been 
fixed at Asti. Reduced rates are given for the convey- 
ance of competing machinery over the Italian Govern- 
ment lines, and such machinery is further admitted into 
the country duty free. Further particulars can be ob- 
tained on application to the Italian Consul in London. 


notes on the life of timber bridges 
were contributed y Mr. E. S. Meloy to a discussion on 
“Wooden Piles and Bridges” at a meeting of the em- 
loyés of the Bridge and Building Department of the 
hicago, Milwaukee, and St. Paul Railway. From the 
records of over 100 miles of wooden bridges, Mr. Meloy 
concludes that the life of the floors in pile bridges is from 
7 to 11 years, the average being 9 years 1 month. About 
3.1 per cent. had to be renewed before 7 years old, 7.7 per 
cent. at an age of 7 years, 14.9 per cent. at 8 years, 28.7 
per cent. at 9 years, 31.6 per cent. at 10 years, 10.7 per 
cent. at 11 years, and 3.3 per cent. renewed at a greater 
age. Howe truss bridges had a very similar span of life, 
the average age at which renewal was effected being 
9 years 6 months. The wooden floors of iron bridges were 
longer lived, the average age at renewal with them — 
10 years 2 months. At the same meeting it was state 
that wooden bridges required inspection twice a year. 


Some interestin 


Some very extensive experiments on train friction, 
which have been carried out during the past four years on 
the Northern Railway of France, show clearly the 
superiority of bogie cars over ordinary rolling stock in 
the matter of ease of running. The following formulas 
for the total train resistance on the Jevel in pounds per 
ton (engine and tender excluded) were arrived at. If R 
be the resistance on the level and V the speed in miles per 
hour than for ordinary cars 


R = 3.53 + .0316 V + .000393 V2, 
whilst for bogie cars the formula becomes 
R, = 3.53 + .00626 V + .000390 V2. 


The experiments showed that on an incline the extra 
tractive effect was only equal to nine-tenths of that 
theoretically due, compensation being apparently affected 
by a change in some of the other tractive resistances. 

The experiments on which the above formulas are based 

_ made at speeds ranging from 37 to 71.5 miles per 
our. 


In a paper read at the Ligne A meeting of the New 
York Railroad Club, Mr. W. W. Johnson remarked that 
much less care was usually taken in properly lagging the 
heat-radiating surfaces of locomotives than should be the 
case in view of the fact that experiment had shown 
that the loss of heat in this way was greatly augmented 
by air currents. Thus in an experiment by Mr. Thomas 

raddock, in which a thermometer was inclosed in an 
iron tube, filled with hot water, the loss of heat when the 
tube was carried through the air at 40 miles an hour, 
proved to be as much in one minute as in 12, in the case 
of still air. The use of an air space as a preventer of 
—— is So b Beri a who — 
that boiler ing shou t the plating as snugly 
as possible. As regarded the evaslal magnesia and 
asbestic coverings Mr. Johnson stated that many of 
them proved on examination to contain but 14 per cent. 
of magnesia, and from between 6 and 9 per cent. of 
asbestos, the body of the material consisting — of 
plaster-of-paris or organic matter. The former of these 
two in ients he held to be especially undesirable, since 
it was unstable when exposed to heat, and had a corrosive 
action on iron surfaces. When, however, magnesia and 
asbestos really do form the bulk of the covering, Mr. 
Johnson states that excellent results are obtained, the 
magnesia being an excellent non-conductor, whilst the as- 
bestos serves to hold it together. Asbestos used alone in 
the fleecy state was also a good non-conductor, but when 
pec doo. | to vibration, soon compacted and then gave 





poor results. 
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BILDT’S AUTOMATIC FEED DEVICE FOR 
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NEW CYCLE DETAILS. 

Ox the present and opposite pages we illustrate some 
details of cycle construction that have been recently 
introduced, and to some of which brief reference has 
already been made in our accounts of the cycle shows 
held recently intheCrystal Palaceand Agricultural Hall. 
Messrs. Humber and Co., Limited, of 32, Holborn 
Viaduct, have introduced a detachable joint, which 
we illustrate in Figs. 1 to 4 on the opposite page. It 
is intended to supply a trustworthy mechanical fasten- 
ing for the various members of a cycle frame, so that 
brazing (will be unnecessary. No doubt the brazed | 
joints in frames are their weak parts, the operation of 
razing being by no means certain, especially in care- 
less or unskilled hands. Fig. 1 is an exterior view of 
a lug with the end of the op bar of the frame in posi- 
tion, Fig. 2 is a sectional plan, Fig. 3 a longitudinal 
section of Fig. 1, and Fig. 4 a cross-section through 
the lug, tube, and securing pin. It will be seen that the 
top member of the frame is inserted inside the lug as if 
it were going tobe brazed. Inside the end of the tube 
is placed a partially split bush, which contains a cross 
tube also split. Into the cross tube a taper bolt fits, 
and by screwing up the nut on this, the split end of 
the tube is expanded, thus gripving the tube and the 
lug together. It is said that this joint is as secure as 
brazing at its best. 
machine can be taken to pieces and pack 





ling or storage in a flat basket; the maximum width as to form, on each side, a strip lying in the same 


and breadth need be hardly more than the diameter of | 
the wheels, 
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(For Description, see Page 365.) 


PRODUCERS. 
















































































This form of construction is applicable to drop frames 
for ladies’ machines. 
shown, and these are connected by a steel web, which 
extends through the tubes. 
of attachment, each tube is formed with a crease or 
groove, into which the edges of the web engage and 


| ness of the structure. 


























Burford’s patent web frame is shown in Figs. 5 and 6. 
There are two bent tubes, as 


In order to give rigidity 














Fic. i. 





The web adds very little to 











the weight, being made of very thin steel, but 
it gives great additional power to resist deflec- 
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As already 


are held. The tubes, naturally, are split where the 
By taking out the taper bolt the | web comes through, and in order to give increased sur- * 
for travel- | face for brazing the metal of the tube is bent down so 
plane as the web. This adds considerably to the stiff- | tion. 


Fic. 8 


stated in a previous issue, we 
tested this frame in a very severe manner, 
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/N THE DRAWING, 

THE FRONT CAM, AND 

PEDAL CRANK, HAVE 
BEEN REMOVED. 







Fic. 11. 


the distortion which takes place with many machines 
for ladies. A longer wheelbase can also be given with 
safety, thus affording more room for a lady to mount 
or dismount. The manufacturers are Messrs. H, G. 
Burford and Co., of Orleans Works, Twickenham. 

In Figs. 7 and 8 is illustrated a puncture - proof 


as it in the middle when supported only at the head 
Gen at the end of the rear triangle, and found the 
fn ection to be very slight. The rigidity of this 
Tame, no doubt, enables a lady’s machine to be ridden 
ed gentlemen, and riders of considerable strength and 

eight may put in a great deal of work without fear of 
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STEEL 
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lining for — tyres. Fig. 7 shows the mate- 
rial natural size, while in Fig. 8 it is highly mag- 
nified in order to show the mesh, There are, as 
everyone knows, a large number of linings and other 
devices to prevent that bete noir of the cyclist, a 
puncture. Some of these devices admirably fulfil 
the object for which they are devised, but unfortu- 
nately many of them destroy or detract from resi- 
lience. No bicyclist who respects himself will give up 
his resilience. He would rather be punctured and go 
home by train. It is the magic something—generally 
no more than a word—which makes the modern cycle 
what it is. The invention of Messrs. Pierson and 
Schurr, of 5, Laurence Pountney-hill, E.C., which we 
now illustrate, not only renders pneumatic tyres proof 
— puncture, but, it is claimed, improves their re- 
silience. The protective lining may be made of any 
suitable metal. It is formed on the principle of the 
‘¢ tissu allemand,” which is said to be absolutely flexible 
in the direction of the length of the wires, and is 
highly resilient transversely to them, The natural resi- 
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lience of the tyre is not impeded by the wires, because 
they are flexible circumferentially, whilst the tube 
formed by the tyre recovers from deformation (due to 
the weight of the machine and rider when it touches 
the ground) with greater —y because of the 
resilience of the protective lining in a transverse 
direction. The mesh, it will be seen, consists of in- 
tertwined helices. Whatever may be the claims as to 
increased resilience, if the inventors can prevent punc- 
tures without making machines slower they will have 
conferred a great boon on cycliste. The material can 
be made from aluminium, in which case it does not 
add to the weight to the tyre, and, naturally, if 
punctures can be prevented from occurring, single-tube 
tyres may be used with safety. 

Figs. 9 and 10, page 367, show a chainless gear which 
has been brought out by the Quadrant Cycle Company, 
Limited, of Birmingham. It is known as 7 
cross-roller gear, and consists, as will be seen by the 
engravings, of a pair of gear wheels at the back hub 





and a connecting shaft, which rotates on ball-bearings 
and runs ina stationary back arm of the cycle. The 
gear wheels themselves are the novelty in cycle de- 
sign contained in this arrangement. In place of the 
ordinary teeth they have pegs (see Fig. 10), which 
are surrounded by loose collars or sleeves that act as 
rollers. These rollers are made of hardened and 
tempered steel, and are said to rotate one-thirty- 
second with each contact. The advantages claimed 
for this gear are reduced friction, as compared with 
the chain, and absence of cross-strain. In ascending 
hills it is said the exertion required is but two-thirds 
that required on a chain machine. As compared with 
the ordinary tooth gear, there is said to be an absence 
of spreading. 

Another form of chainless gear is shown in Fig. 11. 
This is the cam gear, which is being introduced by 
Mr. T. H. North, of 2, Church-court, Clement’s-lane. 
The cranks are attached to a cam plate, which re- 
volves with them. Trave'ling in the cam groove or 
roller path of the plate is a roller, which is attached 
to a bell-crank lever. “his gives a reciprocating 
movement to a connecting-rod, which in turn causes 
the driving wheel of the machine to rotate. The 
amount the machine is geared up is regulated by the 
number of projections on the cam. In the example 
shown there will be three revolutions of the wheel to 
one of the pedals. 

Figs. 12 to 15 show an anti-friction gear wheel, in- 
troduced by Mr. J. Rimmington, of Babington-road, 
Streatham, S.W. Each tooth contains a small har- 
dened steel roller, which is free to roll through a 
small distance in contact with the end of the chain. 
The movement of the roller can be followed in Figs. 13 
to 15, in which it will be seen how the grinding 


46s. 3d. 
:|and Middlesbrough 


action, which usually takes place on the teeth of the 
back pinion, is avoided. This device would seem to 
require the use of a gear case and fairly thin oil. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A fair amount of dealin 
took place last Thursday forenoon. For a time Scotc 
iron was dull, but the price firmed up, and closed only 
#2. per ton down from the preceding evening. Cleveland 
ost 14d. per ton, and Cumberland hematite iron left off 
at a gain of 1d. per ton. The sales amounted to about 
15,000 tons. In the afternoon the market was quieter 
in tone, prices dropping 1d. to 2d. per ton all round, 
and the sales were again about 15,000 tons. The 
settlement prices at the close were as follow: Scotch, 
r ton; Cleveland, 40s. 6d.; Cumberland 
hematite respectively 49s. 6d. and 
5ls. per ton. Business was quiet on Wednes- 
day morning, but prices were steady at the close. 
About 10,000 tons were dealt in, the only alteration in 
quotations from Thursday night being a drop of 4d. per 
ton in the price of hematite iron. In the afternoon some 
15,000 tons changed hands, and the close was dull, prices 
closing 4d, to 1d. per ton down on the day. The settle- 
ment prices at the close were 46s. 14d., 40s. 44d., 
49s. 44d., and 51s. per ton. On Monday forenoon, busi- 
ness was pre J quiet. Outsiders were —— to be doing 
nothing, and the insiders were said to be sick of holding 
for the looked-for rise in prices. The dealings amounted to 
about 20,000 tons. In the afternoon the market was very 
weak, prices dropping another 1d. to 14d. per ton, the drop 
on the day in Scotch being 3d. per ton; and the sales 
amounted to some 30,000 tons. The closing settlement 
prices were 45s, 104d., 40s., 49s., and 50s. 9d. per ton. 
On Tuesday forenoon business was very quiet, not more 
than 15,000 tons being dealt in. At the close Scotch war- 
rant iron showed a rise of 4d. per ton. In the afternoon 
some 20,000 tons changed hands, including a line of 
10,000 tons of Cumberland hematite iron at 49s. 03d. one 
month, with 1s. per ton forfeit, in seller’s option. Scotch 
and Cleveland gained 4d. per ton. The settlement prices 
were 46s., 40s. 1}d., 49s., and 50s. 9d. per ton. This fore- 
noon the turnover did not exceed 5000 tons, and in the 
afternoon business dwindled down still further, not more 
than 3000 tons changing hands. Prices left off just round 
yesterday’s close. The settlement prices were 46s., 
40s. 14d., 49s., and 59s. per ton. The following are the 
quotations for No. 1 makers’ iron: Clyde, 50s. 6d. per 
ton ; Calder, 51s.; Gartsherrie and Summerlee, 51s. 6d. ; 
Coltness, 52s. 6d.—the foregoing all shipped at Glas- 
gow; Glengarnock (shipped at Ardrossan), 50s.; Shotts 
(ship at Leith), 52s.; Carron (ship at Grange- 
mouth), 51s. 6d. per ton. Last week’s shipments of pig 
iron from all Scotch ports amounted to 5509 tons, as com- 
pared with 5278 tons in the corresponding week of last 
year. They included 110 tons for the United States, 175 
tons for Australia, 290 tons for Italy, 220 tons for Ger- 
ones 150 tons for Holland, 129 tons for Spain and Por- 
tugal, 104 tons for China and Japan, smaller quantities 
for other countries, and 4208 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 332,932 tons, against 333,438 
tons yesterday week, thus showing for the past week a 
reduction amounting to 506 tons. There is absolutely no 
new feature regarding the position. The Continental 
demand remains quiet, but the prospects of the home 
trade are excellent, and a large consumption is practically 
assured for the remainder of this year. There are still 81 
furnaces in blast in Scotland—just the same as in the 
corresponding week of last year. Six are making basic 
iron, 35 are making ordinary iron, and 40 are working on 

hematite iron ore—in all 81. 


Finished Iron and Steel.—The makers of Scotch steel 
have this week advanced the price of marine boiler plates 
5s. per ton. This advance follows on the rise that has 
taken place in the — of the raw material, chiefly Scotch 
hematite iron, and is not due to the demand entirely. 
Consumers are daily becoming more and more pressin 
for the delivery of the orders placed with them. Finish 
iron is in excellent demand, and at fairly good prices. 


Glasgow Copper Market.—Last Thursday forenoon some 
25 tons of copper changed hands, and prices were ad- 
vanced Is. 3d. per ton. Other 25 tons were bought in 
the afternoon at 51/. per ton three months, or a rise of 
2s. 6d. per ton on the day. The market was strong on 
Friday forenoon. Fifty tons were bought, and prices 
rose 5s. per ton, Other 50 tons changed hands in the 
afternoon, and 1s. 3d. of the forenoon’s gain was lost. 
There were no dealings in copper on Monday forenoon, 
but the price went up to 1s. 3d. per ton. The market 
was still idle in the afternoon, and the price rose other 
ls. 3d. per ton. No dealings were reported in copper 
yesterday, either forenoon or afternoon. The price rose 
2s. 6d. per ton in the afternoon, the settlement price 
remaining at 51/7. 2s. 6d. per ton. Copper was not dealt 
in this forenoon, but was steady at 51/. 1s. 3d. per ton 
cash. In the afternoon the metal was again quite idle, 
_ } omg quotations were 1s. 3d. to 2s. 6d. per ton down on 
the day. 


Messrs. Maver and Coulson, Electrical Engineers.—The 
works of Messrs. Maver and Coulson, Limited, electrical 
engineers, King-street, Mile-end, have been recently ex- 
tended by the addition of a new factory for their special- 
ties in electrical machinery and accessories. The new fac- 
tory is said to be the only one of the kind in Scotland, and 
for this —— several alterations have been made. The 
existing buildings, formerly utilised by Messrs. Clark and 
Co. for the thread factory, have been partially used for the 
new department, and a spacious new shop and smithy, 





brass foundry, and moulding shop, have been erected on 








ground from which the engine and boiler sheds, wood 
stores, bobbin shop, and eee warehouse have 
been cleared. All the workshops are large and airy, and 
a special feature is the excellent method of ventilation 
adopted. The machinery in the machine-room is worked 
by means of 10 electric motors, which will run in any 
position or direction. The machines anc appliances em- 
ployed are capable of measuring with the most scrupulous 
accuracy down to the two-thousandth part of an inch. 
The new electrically-driven dynamo factory, as well as 
the rest of the shops, were inspected by a number of busi- 
ness men interested in the work last Thursday afternoon, 
and a number of the members of the Town Council went 
over the premises on the following afternoon and ex- 
pressed themselves as being much pleased with what they 
saw. 


Belgian Locomotive Contract Placed in Glasgow.— 
Messrs. Flamme and Schindler, the two Belgian locomo. 
tive engineers, who came to a a upwards of a month 
ago in order to see the St. Rollox Works, of the Cale. 
donian Railway Company, and the works of the private 
locomotive firms in Glasgow, with the intention of plac- 
ing an order on behalf of the Belgian Government for five 
of the highest type of locomotives, have returned home, 
The order, which has been placed with Messrs. Neilson, 
Reid, and Co., Hyde Park Locomotive Works, Glasgow, 
is for five express passenger engines with tenders, on two 
four-wheeled bogies, all to the latest designs of Mr. John 
F. M‘Intosh, locomotive superintendent of the Cale. 
donian Railway, and which are said to be an improvement 
on the ‘‘ Dunalistair” engines. It is understood that 
they will each cost about 2500/. 


Electric Tramway Contract for a Dundee Firm.—Messrs, 
Lowdon Brothers, engineers and electricians, Dundee, 
have secured a contract for the construction of an electric 
tramway on the esplanade at Walton-on-the-Naze, Essex. 
The line is about two miles in length, and the system 
of traction differs both from the underground and 
the overhead methods, the current being conveyed to the 
cars by means of a third rail in the centre of the track. 


Gourock Electric Lighting.—The report by Mr. J. M. M. 
Munro, electrical engineer, Glasgow, states that the cost 
of the installation, including plant, for the lighting of 
the whole burgh, and the erection of 16 arc lamps along 
Shore-road va Kempock-street, would be about 8600/. 


West of Scotland Iron and Steel Institwte.—An ordinary 
meeting of this Institute was held last Friday night, 
the President, Mr. F. W. Paul, in thechair. There were 
discussions on Mr. John S. Hunting’s paper, ‘‘ Remarks 
on Rolling Mills,” and Mr. A. Watson, Jun.’s paper, 
‘Further Notes on the Gas Producer.” Subsequently 
a paper by Messrs. Harbord and Twynam on ‘‘Some 
Recent Views on Hardening of Iron and Steel.” 


Institution of Engineers and Shipbuilders.—This insti- 
tution met last night—Mr. Robert Caird, vice-president, 
in the chair. There were discussions on Mr. T. R. Mur- 
ray’s paper on ‘“‘ The Theory and Practice of Mechanical 
Refrigeration,” on Mr. Austin’s paper on ‘‘ Causes of 
Collapse in Boiler Furnaces,” and on Professor Mills’ 
paper on ‘ Photo-Surveying.” The authors all replied 
and were heartily thanked for their papers. 


Royal Society of Edinbwrgh.—The eighth ordinary 
meeting of this Society was held on Monday evening, 
the President, Lord Kelvin in the chair. The President 
read a communication on thermodynamics deduced from 
motivity, in which he set forth the analytical doctrine of 
non-aeieniins thermodynamics founded on the idea of 
motivity of energy. Intrinsic energy was one thing and 
motivity was another—motivity being available energy. 
The functions of energy and motivity were fundamental, 
and the communication was intended to show how the 
whole doctrine of thermodynamics might be founded on 
these two functions. Mr. A. J. Herbertson read papers 
on methods of mapping rainfall and on the normal rain- 
fall of India and the abnormalities in 1896. 

Death of Mr. Stephen Alley, Engineer.—This gentleman 
died from pneumonia somewhat unexpectedly to-day. He 
was at his place of business on Saturday, and transac 
some business. A detailed sketch of his career must be 
postponed till next week. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Charles Cammell and Co.—The directors of this com- 
pany, in their annual report, state that the net profits for 
the year were 152,122/. 14s. 1d., which, with 40,4931. 4s. 4d. 
brought forward, left 192,615/. 18s. 5d. to be dealt with. 
The directors recommend the payment of a dividend of 
5 per cent. on the preference shares, and of 124 per cent. 
on the ordinary shares, and the carrying forward of 
35,3032. They say that the profits of the year had been 
interfered with by the engineers’ strike, and a lower 
level of prices generally than in the previous year. 


A Master Silversmiths’ Association.—For some time 
t a movement has been on foot for federating all 
ranches of the silver and plating trades in Sheffield, with 
a view of malted aon in case 3 emengency. hood = 
day a largely atten meeting of the manufac 3 
gaged in the silver, electro-plate, and kindred trades was 
eld, at which all the principal firms were represen 
The feeling being unanimous that the time. ad come 
when there should be established a federation of em- 
loyers, a resolution to that effest was carried. A strong 
coned and officers was appointed. 


The Dock and Railway Accomodation at Hull.—A ~ 
sensation has been caused in commercial circles in tah 
by the withdrawal of the North-Eastern Railway 7 
Docks Bill and the arrangement with the Hull = 
Barnsley Railway Company. It is felt that a gram 
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opportunity for improving the old dock estate has been lost, 
and a good deal of blame is being cast upon the authori- 
ties, who by their attitude of opposition have assisted to 
bring it about. 

Shefiield Electric Light.—A meeting of the shareholders 
in the Sheffield Electric Light and Power Company, was 
held on Monday, at which the Lord Mayor (chairman of 
the company) made some remarkable statements respect- 
ing the growth of the undertaking. The profit on the first 

ear’s working (1893) was 585/. ; last year it was 11,392/. 
In 1893 the output of units metered to customers was 
131,752; last year it was 747,067. The lamps wired told 
the same tale of progress, and the reductions of cost 
during the past year had been also remarkable. In 1893 
it cost the company 5.14d. per unit; 1894, 3.8d.; 1895, 
3.6d.; 1896, 2.23d.; and last year 1.56d. r unit. 
In January last year the directors reduced the selling 
price per unit from 6d. to 5d., and they had now 
made a further reduction to 4d. per unit. The com- 
pany this year pays a dividend o rh per cent. The 
meeting was afterwards made special (the Lord Mayor 
vacating the chair in favour of Mr. W. Tasker), to con- 
sider the terms of an agreement for the sale of the under- 
taking and assets of the company to the Corporation. The 
amount of capital expenditure agreed upon was stated to 
be 124,4727., and that sum is to be satisfied by the Cor- 
poration issuing to the company for every 100/. of this 
sum 2207. of Corporation 2} per cent. redeemable stock or 
213/.8s. incash. The sale takes place as from December 31, 
last, and the coh gg og will pay interest at the rate of 
10 per cent. until it is completed and the money paid. 
The chairman said the directors strongly recommended 
the shareholders to adopt the terms. It would pay them 
better to do so than to reject them. Mr. George euloe, 
one of the directors, regretted that the sale had come 
about, remarking that the shareholders were making a 

reater sacrifice than some of them were aware of in the 
interest of Sheffield. The shareholders endorsed the 
agreement, and Parliament will now be asked to sanction 
the sale by a Bill which is being promoted by the Corpo- 
ration. 

Iron and Steel.—The iron trade has not been so favour- 
ably affected by the termination of the engineers’ dispute 
as was expected. This is largely owing to the fact that 
the founders, during the stoppage, carried their work to 
a very forward state, and until the engineers somewhat 
overtake it no pressure of foundry work can be expected. 
Bar-iron makers are well supplied with orders, and 
although not heavily booked with forward contracts 
specifications are coming freely forward. Owing to the 
large ordering of engineering and railway material, 
the immediate future in these departments looks very 
hopeful. Sheet makers are complaining of slackness 
of business. Competition for what work is given 
out is extremely keen, and keeps prices at the bare cost 
point. Until the political atmosphere has cleared little 
improvement in this branch is looked for. There is a 
steady demand for all classes of steel, especially for steel 
so rolled to sections as to dispense with much forging and 

inding in the —*, of it up into tools, and so forth. 

rices are very firm. The rolling mills and forges keep 
steadily employed. The following are the present quota- 
tions for iron delivered in Sheffield: West coast hema- 
tites, 58s. to 60s. per ton; east coast ditto, 57s. 6d. to 
58s.; Lincolnshire No. 3 foundry, 44s. to 44s. 6d.; forge 
ditto, 41s. 6d. to 43s.; Derbyshire No. 3 foundry, 45s. 
to 45s. 6d.; forge ditto, 41s. to 41s. 6d.; bars, 5/. 17s. 6d. 
61.; sheets 77. to 7/. 10s. 


South Yorkshire Coal Trade.—The demand for fuel for 
manufacturing purposes continues fairly good, though 
prices are somewhat unsettled. The output at many 
collieries is in excess of the nominal demand, and every 
effort is made to clear it off. ‘The house-coal branch re- 
mains without improvement, and, if ible, present 
quotations will remain unaltered until June, as what 
might be termed “‘ winter prices” have not been reached 
this year. Coke is in good demand, and prices are firm. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—The general condition of 
the pig iron trade is not so good as could be wished. 
mand is very quiet, especially from abroad, and this is 
causing some anxiety and much disappointment, for we 
are just at the time of year when Continental consumers 
come into the market. The less favourable condition 
of foreign trade is making its detrimental influence 
felt on the market. Shipments of pig iron are fairly 
oe coastwise, but clearances foreign are not so satis- 
actory. Stocks in the public warrant stores are growing 
slowly, but so long as they keep under 100,000 tons of 
Cleveland iron they must be considered small. Stocks of 
hematite pig are very small, but, in spite of this, quota- 
tions are weak. Yesterday there was only a thin attend- 
ance on ‘Change here; the market was cheerless, and 
very little business was transacted. No.3g.m.b. Cleveland 
Pig Iron was quoted 40s. 44d. for prompt f.o.b. delivery, 
and there were sellers at that price. Buyers endeavou 
io purchase at less, and it wassaid that as low as 40s. 3d. 
been accepted for small lots. The lower qualities 
were quiet and dull. No. 4 foundry was 39s. 9d. ; and 
foe forge, 388. 9d. East coast hematite pig was put at 
» for early delivery of mixed numbers, and though 
ouyers would not pay More some of the producers were 
= no hurry to do business at such a figure. Middles- 
prough warrants closed 49s. 1d. cash buyers, and Middles- 
rough hematite warrants were peenialiy 50s. 6d. cash 
a 


uyers. To-da; : 
market, y there was no change whatever in the 


Manufactured Iron and Steel.—Manufactured iron and 





steel shows little alteration. For most descriptions the 
demand —_ good, and prices for shipbuilding material, 
though hardly quotably altered, have a decided upward 
tendency. Shipments are better this month than last, 
but the chief demand is for home trade, and with ship- 
building orders coming in freely, prospects are 
Common iron bars are 51, 5s.; best bars, 5/, 15s. ; iron 
ship-plates, 57, 2s. 6d. ; iron ship-angles, 5/.; steel ship- 
plates, 5/. 8s. 9d.; and steel ship-angles, 5/. 5s.—all less 
the usual 24 per cent. discount for cash. Heavy sections 
of steel rails are 4/. 10s. net at works, 


Coal and Coke.—There is not much alteration in the 
coal trade. More demand for shipment has been shown, 
and the north of England has benefitted by the crisis in 
Wales. Coke is in ae request, both for shipment and 
for consumption at home. Average blast-furnace qualities 
are 13s. 6d, delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has continued as 
active as ever. Small steam coal has also been firm ; the 
best steam coal has made 12s. 9d. to 13s. 3d. per ton, 
while secondary qualities have brought 11s. 9d. to 12s. 
per ton. The inquiry for house coal has been satisfac- 
tory, and previous prices have been supported ; No. 3 
Rhondda large has made 10s. 9d. per ton. Foundry coke 
has been quoted at 17s. 9d. to 18s. per ton, and furnace 
ditto, 15s. to 17s. per ton free on board. The condition 
of the manufactured iron and steel trades is satisfactory, 
rag being good orders in hand for rails, sleepers, and 
tin bar. 


New Dock at Llanelly.—The first sod of a new dock at 
Llanelly has just been turned. The proposed dock will 
be advantageously situated. The Great Western main 
line from New Milford to Paddington runs along the 
north end of the dock, while the Mynydd Mawr line 
skirts the eastern side. This line taps a rich bed of an- 
thracite coal. There will also be a connection with the 
Barry Port and Gwendraeth Valley Railway as soon as a 
junction between that line and the Mynydd Mawr Rail- 
way has been effected at the Sandy. The dock will have 
an entrance 50 ft. wide, which is 20 ft. more than the 
——— entrance now to be found in the port. On sprin 
tides, there will be 30 ft. of water in the dock. it 
regard to equipment, it is proposed to erect two tips, but 
foundations for three will be provided. If the volume of 
trade proves to be too great for two tips, the third will be 
put up at once. 

Bristol Water Works Company.—The report of the 
directors states that the revenue from water rates 
for 1897 was 113,988/. 8s. 6d., being an increase of 
3667/7. 17s. 3d. over the collection of the previous year. 
The balance available for dividend on the ordinary 
capital of the company is 49,276/. 8s., out of which the 
directors recommend a distribution at the rate of 7 per 
cent. per annum, leaving 58437. 10s. to be carried forward. 
Great activity in the building trade during the past year 
has led to a large increase in the number of houses 
within the company’s limits of supply. The construction 
of the Yeo reservoir has not proceeded so rapidly as was 
anticipated, and the board has urged the contractors to 
greater expedition. Meantime, the necessary engines 
and engine-houses for these works have been designed, 
and tenders will be shortly invited. A light railway from 
Congresbury to Blagdon has been sanctioned by the 
Light Railway Commissioners. This line will be of con- 
siderable benefit to the company’s undertaking, as well as 
to the district generally. The capital expended durin 
year the was 40,568/. 1s. 5d. The length of mains lai 
was about seven miles. 

Welsh Railway Construction.—The amount of a con- 
tract for constructing a railway from Llanishen to Castell 
Coch, undertaken by Messrs. Monk and Newell, of Liver- 
pool, is 61,345/. 

Non-Effective Vessels.—The Lords of the Admiralty 
have directed that the turret-ship Prince Albert and the 
cruisers Conquest and Carysfort are to be placed in the 
‘*T)” division of the dockyard reserve at Devonport, a 
division which practically removes them from the effec- 
tive list ; and is, in fact, a preliminary to their being sold 
out of the service. 

The Electric Light at Torquay.—The Torquay Cor- 

ration electric light works were formally opened on 
Tossing. The Mayor and Mayoress (Alderman and 
Mrs. Harrison), accompanied by members of the Corpora- 
tion, proceeded to the central station on Beacon Quay, and 
Alderman Kerswill, at the request of the Mayor, turned 
on the steam which drives the works. Alderman Kers- 
will next asked the Mayoress to switch on the light. 
With the assistance of Mr. P. Storey, resident engineer, 
the Mayoress switched accordingly, amid the hearty 
applause of the company. Mr. Couneiiies Appleton 
canbed the Mayoress for her services ; and the Mayor, in 
response, said it was an epoch-making day in the history 
of the town. Those present were inaugurating an enter- 

rise which would last, he hoped, as long as Torquay 
asted. The electric light was certainly the light of the 


red | future, and he hoped the company were pleased with the 


sample which they saw around them. Subsequently the 
Corporation and others proceeded to the Queen’s Hotel, 
where they were entertained at a banquet by the Mayor 
and Alderman Kerswill. The banquet tables were illumi- 
nated by small coloured electric lights arranged by 
Messrs. Massingham and Mann. An excellent repast 


was provided, and at its close Mr. Norman May took a 
flash-light photo of the company. 

Death of Mr. F. W. Hudson, C.E.—The remains of 
Mr. F. W. Hudson, C.E., who had died at his residence 
at Clifton, Bristol, at the early age of 37, were interred 
in the family grave at Almondsbury on Saturday, amid 





many signs of respect. Mr. Hudson was a native of 
Hull, and was first in the offices of Messrs. Oldham and 
Bohn, and was then en upon the Hull and Barnsle 
Railway and Dock. He was also for some years wit 
Messrs. Walker, the contractors for the Manchester Ship 


.| Canal. In December, 1890, he came to Bristol as chief 


assistant to the dock engineer (Mr. J. M. McCurrick) ; 
but owing to a serious internal complaint, which resulted 
in his death, Mr. Hudson had been for some months past 
unable to attend to his duties. Mr. Alderman Proctor 
Baker, in moving the adoption of the docks committee’s 
report in February, ex regret that Mr. Hudson 
was unable to continue the work of his office. Mr. Baker 
added a tribute on behalf of the docks committee and of 
all the officers who had been associated with Mr. Hudson 
who, he said, was a man of great ability and pleasant 
manners. 


The Rhymney Valley.—The steam coal trade of this 
valley has continued active. The Ebbw Vale Steel, 
Coal, and Iron Company has started new furnaces for 
the production of tin-plate bar, and it is also extending 
its appliances for turning out structural iron. 








PrERSONAL.—A sole license has been granted to Messrs. 
Chance Brothers and Co., Limited, of Smethwick, for the 
manufacture of parabolic reflectors by the Cowper-Coles 

rocess described in our last issue. The office of the syn- 
icate owning the patents has been removed from 2, 
Carteret-street to 39, Victoria-street, Westminster. 





AMERICAN WHALEBACK STEAMERS: ERrAtTuM.—The 
Marine Review, of Cleveland, Ohio, has been good enough 
to call our attention to an erroneous paragraph published 
under the above heading in our issue of February 25 last, 
page 237. It —— that the whaleback excursion 
steamer, Christopher Columbus, which has proved so suc- 
cessful on Lake Michigan, is not to appear at the forth- 
coming Paris Exhibition, or to cross the Atlantic, as stated 
in loc. cit. We regret the mistake, but our inaccurate 
information was obtained from an American source which 
should have been trustworthy. 





THE InstTITUTION OF CrviL ENGINEERS.—On Wednesday 
evening last the annual dinner of the Institution of Civil 
Engineers was held in the beautiful hall of the Honour- 
able Society of the Middle Temple. The toast of the 
‘* Houses of Lords and Commons” was responded to b 
Lord Reay and Mr. J. W. Lowther, while Sir Frederic 
Peel and M. Loreau, President of the Society of Civil 
Engineers of France, spoke for the guests. The toast of 
“The Institution” was proposed by Sir Nathaniel 
Lindley, Master of the) Rolls, and, in his reply, Sir John 
Wolfe Barry explained that the Council had been in 
negotiation with the Government to insure that a Faculty 
of Engineering should find a place in the scheme for the 
new teaching university of London. In evidenee of the 
interest taken in the profession, he stated that 50 per 
cent. of the students at the City and Guilds Institution, 
25 per cent. at King’s College, and 28 per cent. at Uni- 
versity College were taking the engineering courses. 





Coton1aAL Coat Exrorts.—There was a satisfactory 
increase in the exports of coal from various colonies 
during the 10 years ending with 1896 inclusive. In 1887 
New South Wales exported 1,790,442 tons; in 1896, 
2,474,907 tons. A similar comparison extended to the 
other colonies exhibited the annexed results: Victoria, 
1887, 325 tons; 1896, 341 tons. South Australia, 1887, 
127 tons; 1896, 36,834 tons. Western Australia, 1887, 


nil; 1896, 60,701 tons. Tasmania, 1887, 24 tons; 1896, ~ 


374 tons. New Zealand, 1887, 44,129 tons; 1896, 86,280 
tons. Queensland, 1887, 15,398 tons; 1896, 18,931 tons. 
Natal, 1887, 522 tons; 1896, 82,398 tons. Cape of Good 
Hope, 1887, 75,694 tons ; 1896, 185,479 tons. Dominion of 
Canada, 1887, 613,922 tons; 1896, 1,025,060 tons. Bar- 
badoes, 1887, 46 tons; 1896, 310 tons. India, 1887, 157 
tons ; 1896, 80,946 tons. Mauritius, 1887, 14 tons ; 1896, 
58 tons. British Guiana, 1887, 2190 tons; 1896, 2514 
tons. The aggregate colonial exports for 1896 were 
4,055,133 tons, New South Wales, the Cape, and Canada 
especially making a creditable showing. 





Our Gotp Imports.—The imports of gold into the 
United Kingdom in February amounted to 1,756,069/., 
as compared with 1,601,417/. in February, 1897, and 
2,502,0862. in February, 1896. In these totals the im- 
ports from British South Africa figured for 865,8087., 
673,676., and 502,418/. respectively ; those from Austra- 
lasia, for 283,696/., 348,4701., and 77,2080. eee) 
and those from British India, for 135,290/., 63,935/., and 
94,4907. respectively. The aggregate imports of gold for 
the two months ending February 28 this year were 
4,817,181/., as com with 3,713,1782. in the corre- 
sponding period of 1897, and 6,381,557/. in the correspond- 
ing period of 1896. British South Africa figured in these 
tome. for 2,893,5372., 1,777,055/., and 1,031,657/. respec- 
tively ; British India, for 275,050/., 171,915/., and 183,220/. 
respectively ; and Australasia for 616,327/., 645,032/., and 
220,335/. respectively. Japan sent us gold to the value of 
212,880/. in the first two months of this year; no old 
was imported from the same quarter in the correspon _ 

riods of 1897 and 1896. The value of the gold impo: 
rom France to February 28 this year was 364,827/., as 
compared with 172,011/. and 234,713/. in the correspond- 
ing periods of 1897 and 1896 respectively. The value of 
the gold imported from the United States in the first two 
months of this year was only 5264/., as compared with 
25,2032. in the first two months of 1897, and 3,056,656/. in 
the first two months of 18967. These great fallings off in 
the imports of gold from the United States more than 
neutralised the expansion of the receipts from other 
quarters. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
Jounson, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. WiLEy, 53, East 10th-street, New York, 
and Mr. H. V. Houmes, 44, Lakeside Building, Chicago. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 10. 16s. Od.; for thick (ordinary) 

aper edition, 21. Os. 6d.; or if remitted to Agents, 9 dollars for 
fhin and 10 dollars for thick. 








ADVERTISEMENTS. 
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for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for pony ay advertisements on the wrapper 
and on the inside pages may be obtained on Ss pone se Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 
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NOTICES OF MEETINGS. 


Tue INstTITUTION OF CrviL ENGINEERS.—Tuesday, March 29, at 
8 p.m. Paper to be read and discussed : ‘‘ Extraordinary Floods 
in Southern India: their Causes, and Destructive Effects on 
Railway Works,” by Mr. E. W. Stoney, M.E., M. Inst. C.E.— 
Students’ meeting, Friday, March 25, at 8 p.m. Paper to be 
read : ‘* Internal Governor Friction,” by Mr. H. 0. Eurich, Stud. 
Inst. C.E. Dr. A. B. W. Kennedy (Member of Council) will 
preside. Students’ visit, Thursday, March 31, at 2.30 p.m. The 
Great Central Railway Works, including the Terminus. Assemble 
at 210, Marylebone-road. 

InsTITUTION OF NAVAL ARCHITECTS.—Meetings will be held at the 
Society of Arts, John-street, Adelphi, on Wednesday, March 30, 
at noon; on Thursday, March 31, at noon, and at 7 p.m.; on 
Friday, April 1, at noon, and at 7 p.m. After an address by the 
President, the Earl of Hopetoun, the following papers will be 
read on Wednesday morning: 1. ‘‘ Recent Trials of the Cruiser 
Diadem,” by Sir John Durston. 2. “‘ Riveting by Electricity,” 
by Herr F. von Kodolitsch. 3. ‘‘ Investigation of the Nature of 
Surface Resistance of Water and of Stream Line Motion under 
Certain Experimental Conditions” (second paper), by Professor 
Hele Shaw. On Thursday morning: 1. ‘‘ Horse-Power Absorbed 
by Skin Friction and Wave Making in Ships of Different Forms 
and Proportions as Deduced from: Progressive Trials,” by Mr. 
James Hamilton. 2. ‘‘Submarine Torpedo-Boats, their Influence 
on Torpedo-Boat Architecture, and their Value in Warfare,” by 
Captain W. H. Jaques. 3. ‘‘ Experiments on the Effect of Direc- 
tion of Turning in Twin-Screws,” by Mr. R. E. Froude. 4. ‘“‘Trunk 
Deck Steamer Oscar II,” by Mr. W. H6k. On Thursday evening : 
1. “‘ Reminiscences of Early Marine Steam Engine Construction 
and Steam Navigation in the United States of America from 1807 
to 1850,” by Mr. Charles H. Haswell. 2. ‘‘ Description of Some 
Experiments with a Water-Tube Boiler,” by Mr. A. F. Yarrow. 
3. ‘ Discharging Grain Cargoes by Pneumatic Means,” by Mr. F. 
E. Duckham. On Friday morning: 1. ‘‘A General Theory of the 
Oscillations of a Ship on Waves,” by Captain A. Kriloff, I.R.N. 
2. ‘On the Stresses on a Ship in a Sea-Way,” by Captain A. 
Kriloff, LR.N. 3. ‘The Problem of Stability in Naval Architec- 
ture,” by Herr L. Giimbel, of Berlin. 4. ‘‘ Minimum Net Register 
and its Effect on Design,” by Mr. A. Ramage. On Friday evening : 
1. “ Note on the Steering Qualities of the Yashima,” by Mr. Philip 
Watts. 2. ‘On Resistance to the Motion of Solidsin a Fluid,” by 
Herr B. Schieldrop, of Bergen. 3. ‘‘On the Direct Attachment 
of Copper Sheathing Plates to the Hulls of Vessels,” by Mr. Leo- 
pold Roper. The annual dinner of the Institution will be held on 
Wednesday, March 380, in the grand hall of the Hotel Cecil, Strand, 


at 7.15 p.m. 
Royat InstiTuTION OF GREAT Britain.—Thursday, March 31, at 
three o’clock. Professor J. A. Fleming, M.A., D.Sc., F.R.S., 


M.R.I., on ‘ Recent Researches in Magnetism and Diamag- 
netism.” (Lecture V.). (The Tyndall Lectures.) Friday, April 1, 
at nine o’clock. Professor Dewar, M.A., LL.D., F.R.S., M.R.L., 
on ‘‘ Liquid Air as an Analytic Agent.” 

Tue INsTITUTION OF JuNIOR EN@ingERS.—Friday, April 1, at 
8 p.m., at the Westminster Palace Hotel. Paper on ‘‘ Mecha- 
nical Refrigeration,” by Mr. J. H. T. Burrell, of Peterborough. 
Saturday, April 2, at 11 a.m., visit the Thames Iron Works, 
Blackwall. 

Society or Arts.—Monday, March 28, at 8 p.m. Cantor Lec- 
tures. ‘‘The Thermo-Chemistry of the Bessemer Process,” 
by Professor W. N. Hartley, F.R.S. Lecture III.—Tuesday, 
March 29, at 8 p.m. Applied Art Section. ‘‘ English Art in 
Illuminated MSS.,” by Sir Edward Maunde Thompson, K.C.B., 
D.C.L. Sir John Evans, K.C.B, D.C.L., Treas. R.S., will pre- 
side. Wednesday, March 30, at 8 p.m. ‘‘Telegraphy Across 
Space,” by Professor Silvanus P. Thompson, F.R.S. J. W. Swan, 
F.R.S , will preside. Thursday, March 30, at 4.30 p.m. Indian 
Section. ‘‘ The Earthquake in Assam,” by Henry Luttman-John- 
son, 1.0.8. The Right Hon. Sir Henry Fowler, G.C.S.L, M.P., 
will preside. This meeting will be held in the east conference hall 
of the Imperial Institute, South Kensington. 

SELF-PROPELLED TRAFFIC ASSOCIATION : LIVERPOOL AND DISTRICT 
CrnTRE.—Tuesday, March 29, at 8 p.m., at the Royal Institution, 
Colquitt - street. Paper to be read: ‘* Recent Improvements 
in Accumulators and their Application to Traction on Common 
Roads,” by Mr. J. T. Niblett. 
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TWO-HUNDRED VOLT LAMPS. 


THERE is the prospect that eventually all users 
of the electric light, supplied from direct-current 
stations, will have to use 200-volt lamps, in place 
of the 100-volt lamps which, till recently, were 
almost universal. Many such stations have already 
reached the extreme limit of distance to which their 
mains can be extended without a ruinous outlay in 
copper, and have even gone beyond. the radius at 
which they can guarantee fairly uniform pressure 
at all times under existing circumstances. It has, 
therefore, become imperative with them to raise 
the electromotive force, so as to reduce the amount 
of current to be sent through the mains, and this, 
of course, means new lamps. Some have gone to 
200 volts at the consumer’s terminals, some to 220, 
and a few to 230 volts. This latter makes a dif- 
ference of potential of 460 volts across the three- 
wire system, or almost the 500 volts allowed by the 
Board of Trade. 

The change has worked most admirably for the 





owners of continyous-current supply stations, lift- 








ing a whole load of trouble off their heads. They 
can now extend their mains far into the suburbs, 
gathering in new customers, without adding to 
their fixed expenses at the station, and can, there- 
fore, reduce the cost of current per Board of Trade 
unit. If they had been confined to the old pres- 
sure they must have either used distant battery 
stations, or motor generators, or else have built 
new supply stations, which for some time would 
have shown a loss in place of a profit. The 
only person to be inconvenienced is the con- 
sumer who has fitted his house for 100-volt 
pressure. His fuses have to be altered, while 
prudence would counsel the use of new switches, 
wall plugs, and ceiling roses, with better insulation 
and an increased break. But it is in his lamps that 
he feels the change most severely, for he is put to 
continually increased expense. The 200-volt lamps 
have a lower efficiency than the old ones, and con- 
sumers sometimes grumble that they give less light. 
This fact came out in the recent diseussion before 
the Institution of Electrical Engineers, on Mr. 
Bingswanger Byng’s paper, ‘‘On the Manufacture of 
Lamps and other Apparatus for 200-volt Circuits.” 
Mr. H. W. Miller said that in Kensington they had 
had many complaints of the new lamps giving less 
light than the old ones, but he believed that they 
were of an inferior make. Mr. W. R. Rawlings, who 
spoke as a wiring contractor, stated that his customers 
who had gone over from 100 volts to 200 volts were 
most dissatisfied, while those who had been fitted 
with 200-volt lamps in the first instance made no 
complaint. Mr. J. S. Raworth explained that he 
had received large numbers of sample lamps, and 
that out of one dozen 25 per cent. broke imme- 
diately they were lighted, while the mortality was 
great in all his lamps. 

The author of the paper, who is a lamp-maker, 
did not give a very flattering picture of high-voltage 
lamps, at least when in bulbs of the old size. In 
order to give the filament the necessary resistance 
it has to be thinner than formerly, for there is not 
space in the bulb to accommodate a filament of 
double length. It is, therefore, customary to use 
‘*unflashed”’ filaments, that is, those which have 
not been built up by the direct deposition of car- 
bon from a hydrocarbon gas. Such filaments are 
darker and rougher on their surface than flashed 
filaments ; their candle-power falls off more rapidly, 
and their efficiency decreases at a quicker rate. 
These are very serious charges, and coming from 
the lips of a manufacturer of lamps, they cannot be 
disregarded. It is to be noted, however, that they 
only refer to lamps with normal-sized bulbs. By 
a small increase in size it is possible to make 200- 
volt lamps with flashed filaments. No speakers in 
the discussion denied Mr. Byng’s main proposi- 
tion, although some suggested modification. Mr. 
C. H. Stearn, whose reputation as a lamp-maker 
stands very high, said that in lamps of 200 volts 
there were two alternatives: to use carbon with 
high specific resistance with the drawback that 
there would be a more rapid change in candle- 
power; or with a low specific resistance (flashed) 
with such an alteration of the mechanical con- 
struction as would give greater rigidity. The 
first alternative was the best for the transitional 
period. Flashed carbons must be thick, and for a 
16 candle-power 230-volt lamp the length of fila- 
ment must be 14 in. or 15 in. A carbon of this 
length cannot be safely used, either singly or 
double, without some special method of disposing 
of it. 

Broadly, the result of the discussion was to show 
that the 200-volt lamp is neither so efficient nor so 
durable as the 100-volt lamp ; in other words, the 
consumer must spend more money in renewals if 
he is to keep down his bill for current. On the other 
hand, high voltage reduces the expenses at the cen- 
tral station, and eventually the charge per Board of 
Trade unit. It also enables people to have electric 
light who otherwise would not have it for some 
years to come, as it enables scattered districts to 
be served at a reasonable outlay. In electric light- 
ing every economy is to the advantage of the con- 
sumer, for under the system of account keeping 
insisted on by the Government every detail of 
working is revealed, and it is not possible for 
officials to have the pleasant times which often pre- 
vail in gas works. There is a keen competition 
between central station engineers to keep down 
each individual source of cost, and they are quite 
alive to the fact that the greatest economy is found 
in an increased demand. Hence the user of 200- 
volt lamps has the satisfaction of knowing that 
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while his lamp bill is large, he is on the way to see 
a reduction in the cost of current. 

This consideration applies to continuous-current 
supply far more than to alternate current. Several 
high-tension supply stations have already adopted 
the 200-volt system with very much less justifica- 
tion than the low-tension systems can show. They 
cannot plead that they are hampered in making 
extensions, for they have often voluntarily adopted 
remote sites for their works. The West End of Lon- 
don is supplied, in part, from Deptford ; Clerken- 
well is lighted by current generated on the Wandle ; 
the Metropolitan Company contemplate building a 
large station near Willesden ; at Bournemouth the 
machinery is nearly two miles from the centre 
of the town; and so on. In any case the size 
and cost of the mains is not affected by the 
pressure at the consumer’s terminals. The 
secondary network certainly is; the higher the 
pressure, the smaller the number of transformer 
sub-stations required. But as these chambers are 
usually built in the public roads, and need very 
little attendance, their cost is not great. Of course, 
there is some saving to alternate-current supply 
companies by high voltage, but it is not large 
enough to justify them in imposing it on con- 
sumers in the present state of the lamp industry. 
The discussion we have referred to showed clearly 
enough that the 200-volt lamp has not yet assumed 
its final form, and that an experiment of great 
magnitude is being made at the cost of users. 
We know that lawyers ‘‘never argue at their own 
expense,” and engineers follow their methods very 
closely ; but there are limits beyond which it is 
not well to push even such a good principle as ex- 
perimentum fiat in corpore vili. When the possible 
gain to the experimenter is small compared with 
the inconvenience to the ‘‘ vile body,” good com- 
mercial principles forbid the research to be made, 
more especially when exactly the same information 
can be gained by others under conditions which 
are distinctly justifiable. There are enough con- 
tinuous-current stations supplying at from 200 to 
250 volts now to keep lamp-makers engaged, and to 
furnish them with ample opportunities of putting 
their theories to test on a full commercial scale. 
Less than this would not secure the necessary com- 
petition to insure progress; more than this is not 
wanted, 

When the consumer pays an enhanced price for 
200-volt lamps, which have a low efficiency, and 
which fall off rapidly in candle power, he has the 
consolation of knowing, if he be on continuous- 
current circuit, that he is aiding very materially in 
the extension of electric lighting, and in effecting a 
reduction in its cost. But if he be on an alternat- 
ing circuit he can lay very little comfort of this 
kind to his soul, and he has a real grievance that 
such a sacrifice should be forced upon him in the 
conan state of affairs. Three or four years 

ence the conditions will, in all probability, 
be entirely changed, and satisfactory lamps, 
even of small candle-power, will be at our com- 
mand, Then the change can be made without 
entailing any great expense to householders, and 
can be reasonably enforced. In the meantime, 
engineers will be well advised to hasten slowly in 
the matter of increased pressure on alternating cir- 
cuits, and to let the large experiment, already well 
in progress, be worked out more completely than 
it isat present. No doubt it looks very smart to 
be among the first to adopt advanced methods, 
especially at others’ expense ; but, from a commer- 
cial point of view, it is far better to come in when 
the experimental stage is completed, and the result 
of other people’s researches can be appropriated 
for the benefit of one’s customers. After all, the 
consumer is entitled to some consideration, even 
when he has wired his house, and consequently 
has no choice but accept what is given to him. 








THE NEW ARMOURED CRUISERS. 

Tue Admiralty have ths week given out the 
orders for the four armoured cruisers, which it 
was decided to build in July of last year, when the 
Treasury made a supplementary grant to the Navy. 
Messrs. Vickers, Sons, and Maxim, Limited, will 
build one of these vessels at Barrow-in-Furness, 
the Fairfield Shipbuilding and Engineering Com- 
pany, Limited, will construct two, and the Clyde- 
vank Company, Limited, have been given the con- 
tract for the fourth. 

The new vessels differ from the eight ships of 


armour for the greater part of the length, and as 
more powerful machinery is arranged for, the speed 
will be greater. Their armament, too, will be the 
same as in the Powerful and Terrible, so that while 
intended for cruisers they almost rank as battle- 
ships, and will be able to take a place in 
the line of battle. The cost, completed, includ- 
ing guns, will work out to about 630,0001., while 
the Powerful and Terrible cost 750,000/., and the 
Diadem class an average of about 575,000I. ; so 
that in view of the superior qualities over the 
latter, especially in respect of protection and speed, 
it will be recognised that Sir William White and 
Sir John Durston, the two technical officers chiefly 
responsible, have arranged a type of ship which 
will not only be efficient, but represent good value 
for the taxpayer’s money, a point never forgotten 
at the Admiralty. The following Table gives a 
comparison between the three latest types of modern 
cruisers : 











— **Cresay ” “Ariadne” |“* Powerful” 
Class. | Class. Class. 
Length, between per- 
pendiculars .. : 440 ft. 435 ft. 500 ft, 
Beam ; 69 ft. 6 in. 69 ,, a 
Draught on oe lar 25 ft. 3 in. a 
Weight of hull.. 7860 6975 8480 
Displacement .. 12,000 11,000 14,200 
Side armour 6in. — _- 
Casemates “ Dn 6 in. 6in. 
Protective deck 3in. and 2in. |4 in. & 24 in, oe 
Armament .. Two 9.2-in, B-L.; Sixteen 6-in./Two 9.2 - in. 
twelve6-in. q.-f.;q. - f.; 17/B-L.; twelve 
17smallq.-f.;two small q.-f. ;}6-in. q. -f.; 
sub. tor. tubes _ two sub. tor. /30smallq -f.; 
tubes two sub. tor. 
tubes 
Indicated horse-power 21,000 18,000 25,000 
Speed .. ie ed 21 20} 22 
Normal coal capacity * 800 1000 1500 





* The coal supply can be greatly increased, on emergency, to 
2000 tons in Cressy and Ariadne, and 2500 tons in Powerful 
classes. 

The details of construction are similar in all 
three types—double-bottom cellular system with 
longitudinal frames, extending up to the protective 
deck, or 5 ft. below load line, to which the protec- 
tive deck is connected, and on which the side 
armour in the Cressy class is constructed, as in all 
our battleships. This double construction gives a 
great security to the ship. All the ships are 
sheathed with teak 4 in. thick and coppered. The 
armour-belt extends for about 230 ft. of the length 
of the ship, and is 240 Ib. thick with 4 in. of back- 
ing. This belt is 11 ft. 6 in. deep, extending 5 ft. 
below and 6 ft. 6 in. above the load line, the ordi- 
nary shell plating above that being 224 lb. thick ; 
but as in previous cruisers, all the 6-in. guns are 
within 6-in. armoured casemates. The belt extends 
to within 120 ft. of the stem and 90 ft. of the stern, 
and there extends athwart the ship a bulkhead of 
200 lb. in thickness. And here it may be said that 
all the armour is of nickel steel hardened by the 
new process, which gives a resistance to penetration 
by projectiles quite double that possible six or seven 
years ago, so that the 6-in. armour here is far superior 
to the 10-in. armour in some comparatively recent 
ships. The side armour does not, as in all previous 
ships, terminate at the bulkheads; but is con- 
tinued, although of less thickness, right to the ram, 
as in the new battleships of the Canopus class. 
This is of 2-in. nickel steel in addition to the shell 
plating, so that at least all explosive shells will be 
kept out of theship. Atthestern, abaft the armoured 
bulkhead, the shell plating is greatly increased 
in thickness, and the protective deck reinforced 
with the same object in view. Here the protective 
deck is 80 1b. thick ; whereas within the citadel, 
formed by the side armour and bulkheads, it is 
60 1b. The main deck is also of more than usual 
thickness—40 lb.—to assist in protection ; while, 
as usual, the coal bunkers are arranged on either 
side, from all of which it will be appreciated that 
while giving adequate weight for a high speed, and 
without relinguishing one jot or tittle of the ele- 
ments of strength, the Director of Naval Construc- 
tion has given a protection equal to our latest 
battleships, and superior to nearly all preceding 
ships. As to the arrangement of decks, protective, 
lower, main, upper, and boat deck, the vessels are 
all alike ; the Powerful and Terrible only have 
poops. 

The main armament consists of two 9.2-in. 22- 
ton breechloading guns, each mounted in barbettes, 
with 240-lb. nickel steel hardened, and with a gun 
shield of 6 in. thickness. These barbettes are within 
the armoured bulkheads, and the 12-in. conning 





the Diadem and Ariadne classes in having a side 


tower, with 3-in. armoured communication tubes, is 


further aft. There are two bridges and two con- 
ning towers, one forward and the other aft. These 
main guns have an are of training of 135 deg., 
and will probably have an angle of elevation of 
13 deg. Yor bow fire there is on the main deck a 
6-in. gun on either side, and above, on the upper 
deck, on either side of the forecastle another, so 
that four 6-in. guns fire in line of the keel to 28 deg, 
abaft the beam. The 9.2-in. gun aft is on the 
upper deck—there being no poop, while four 6-in. 
guns also fire astern to 28 deg. forward of the beam. 
There are two 6-in. guns firing on either broadside 
with an arc of 120 deg. In addition, there will be 
twelve 12-pounder guns, two of which augment 
the bow fire and two fire astern. There are five 
other machine guns. There are two masts, but 
the tops only carry search lights. 

The appearance of the ships will be pretty much 
the same as that of the Diadem, with four funnels 
for the four boiler-rooms, each of which is 32 ft. 6in. 
long, the three after being 44 ft. broad with two 
rows of four boilers, and the forward compartment 
34 ft. broad with two rows of three boilers. This 
is practically the same as in the Diadem, and here 
also special attention has been paid to ventilation, 
a large number of fans being provided with electric 
motors. 

As to the machinery, the following dimensions 
may be tabulated : 





k Cressy ”| ‘‘ Ariadne” ,* ‘* Power- 














Class. Class. ful” Class. 
High-pressure cylinder.. in. 36 34 45 
Intermed.-pressure cylinder ,, 59 55} 7 
Low-pressure cylinder .. im 68 64 76 
” ” ” . ” 68 64 76 
Stroke ae | 48 48 48 
Revolutions .. ..  ..| 120 120 120 
Indicated horse-power .. ; | 21,000 18,000 25,009 
Number of Belleville boilers .. 30 30 | 48 
Heating surface... .. sq. ft.| 51,600 45,900 69,453 
Gratearea.. ..  .. | 1,650 1,449 2,192 
Pressure at boilers Ib.| 300 300 260 
um engines =A | 250 250 210 
Weight of machinery .. tons! 1800 1550 2250 
Indicated horse-power per ton | 11.61 11¢ } ia 
Square feet of heating surface 
per indicated horse-power .. 2.45 2.55 2.77 
Indicated horse - power per) 
square foot of grate .. eal! (Aa: 12.4 | 11.40 
| 





* The designed results are given for comparison. These were 
exceeded just as the results in the Cressy class may be. 

The engines are, as in previous cases, to be of 
the inverted direct-acting type, each set having one 
high, one intermediate, and two low-pressure cylin- 
ders. In the Cressy class one of the low-pressure 
cylinders is to be placed forward of the high-pressure 
and the other aft of the intermediate cylinder. 
The crankshaft will be in two interchangeable parts, 
each part having two cranks placed directly oppo- 
site. The Yarrow-Schlick-Tweedy system is to be 
adopted in some of the ships. The propellers work 
inwards, and the starting platform is to be at the 
centre of the ship. The cylinders will be supported 
in thefront by wrought-steel pillars, the back columns 
will be cast iron, connected together at the top 
with suitable tie-plates. The frames for the main 
bearing will be of cast steel tied together, each 
set of en, nes being independent of each other. 
The valves of the high-pressure and intermediate 
cylinders will be of the piston type, one to each 
cylinder. Those for the low-pressure will be of 
the double-ported flat form (one to each cylinder), 
with a relief ring at the back. All the valves will 
be actuated by means of double eccentrics and link 
motion, separate provision being made for adjusting 
the cut-off in each cylinder. The valve setting will 
be arranged so that the power developed by the 
two low-pressure cylinders combined shall equal 
that of the high or intermediate cylinders. , 
Each set of main engines will have one vertical 
air pump worked by means of links and levers from 
the high-pressure crosshead. The main condensers 
are to have a total cooling surface of 21,000 square 
inches. The two auxiliary condensers will have 
3000 square feet of heating surface. There will be 
four circulating pumps with 48-in. impellers, the 
duty being 1400 tons from the bilges per hour. 
The crankshafts are to be of 19 in. external dia- 
meter with a 10-in. hole, the crankpins of 21 in. ex- 
ternal diameter with 12-in. hole, those for the high- 
pressure and intermediate-pressure engines being 
24 in. long, and for the low-pressure, 16 in. The 
main bearings are to have a total length of about 
14 ft., and the thrust surface will be 2500 square 
inches. The propeller shaft is to be 19} in. external 
diameter, with a 104-in. hole. The propellers are 
to be about 18 ft. in diameter. 





As indicated in the Table, there will be 30 boilers 
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of the Belleville type with economiser ; the heating 
surface in the steam-generating tubes will be 
33,500 square feet and in the economiser small tubes 
18,000 square feet, a total of 51,500 square feet ; 
the grate surface being 1650 ft. The tubes will be 
solid drawn, 44 in. external diameter for the gene- 
rators and 2? in. for the economisers. The fans 
for the stokehold will be of the double-breasted 
type ; 12 of them will be 6 ft. 6 in. in diameter and 
four of them 6 ft. in diameter. The two pumps 
for the hot well will be of the crankshaft type, 
while there will be eight feed pumps. The capacity 
provided for feed water is 116 tons. The grease 
extractor will have 15,750 square inches of filtering 
area. There will be four fire and bilge pumps 
having a duty of 100 tons per hour. 

Of the other auxiliary machinery, it may be said 
that there will be four evaporators of 108 tons 
capacity, two distillers of 54 tons capacity, three 
electric light generators, two steering engines, two 
sets of air-compressing pumps and four reservoirs, 
two boat hoists, two refrigerating engines of the 
cold air type, coal hoists, ash hoists, &c., as usual. 








DANGER FROM ELECTRICAL 
APPLIANCES IN COAL MINES. 

A vERY interesting series of tests on the dangers 
arising from the use of electrical apparatus of all 
kinds, as actually employed in coal mines, was con- 
ducted in the testing gallery of the Consolidation 
Colliery, near Gelsenkirchen, last autumn. There 
have been other’ investigations of this kind in this 
country, in Belgium, France, and near Aachen, 
as far back as 1884. But the present programme 
has been wider, and even if no new points had 
been settled, we should welcome any research 
that teaches us where the danger lurks and how 
it can be averted. The experiments in question 
were made in September, October, and November, 
1897, by Heise on behalf of the Westphalian 
miners and by Thiem on behalf of Siemens and 
Halske, of Berlin, who supplied the apparatus. 
The testing gallery is of elliptical section, 4} ft. 
wide, 6 ft. high, has a length of 110 ft., is closed 
at one end and open at the other, and clothed 
with three layers of pitch pine, held by I-irons. 
Along the top runs a line of safety holes, covered 
with stout paper, and one side is provided with 15 
windows of strong glass. For the present experi- 
ments the explosive chamber at the end of the 
passage, of 350 cubic feet capacity, and pro- 
vided with three safety holes and four windows, 
was alone used. The methane gas comes from 
an abandoned poor working, which has been 
dammed off and fitted with a ventilating pipe to 
relieve the gas pressure. A branch of this pipe 
leads to the explosive chamber. The gas thus in- 
troduced contains on an average 38 per cent. of 
methane. A gas-meter is inserted in the pipe, 
and the flow was regulated in such a way that, as 
a rule, a 6 per cent. mixture was obtained; an 
additional quantity of gas brought the percent- 
age up to 9 or 9.5. The latter mixture is highly 
explosive, the former faintly so. The artificial 
coal-dust, ground coal, very easily catches fire, as 
other experiments with blasting agents have 
proved ; but worse dusts are known. 

The incandescence lamp tests were the most 
complete. Naked filaments raised to high incan- 
descence may or may not cause explosion, and— 
this is striking—may remain intact and continue 
to burn after explosion; in most cases ignition 
seemed to follow the breakage or burning of the 
filament and the sparking accompanying it, as a 
rule. Lamps with their bulbs were fixed on iron 
rods, suspended on cords manipulated from out- 
side, and dropped on the iron floor or shattered 
against an iron frame or the wooden wall. At first 
glance the 200 experiments seem to permit of no 
conclusion. Bulbs and filaments broke simul- 
taneously, there was bad sparking, and some- 
times explosion, and sometimes not. In other 
Instances the filaments remained intact, when 
the bulb was smashed, and again explosion 
might follow or not. We can still read in new 
editions of books that the filament can never sur- 
vive the breaking of the bulb, although this fallacy 
was already exposed by the French Commission 
(Le Chatelier, Chesneau, and Mallard) in 1890. 
It is true that practically only the short thick fila- 
ment of portable lamps will bear this maltreat- 
ment. It is, however, not only the mechanical 
strength nor the watts that we have to consider 
here. The amperes seem to be the chief thing. 





Currents of less than 0.6 ampere, continuous or 
alternating, did not produce ignition, though 
there was often sparking ; stronger currents mostly 
did. The explanation advanced sounds plausible. 
When a bulb is broken, for instance, by carefully 
removing the top the air will rush into the vacuum, 
expand, and cool the filament. This cooling is 
quite noticeable with thin filaments. If the so- 
cooled filament is broken, the methane, which 
requires a high temperature for explosion, will 
not flash up. In eight cases the tips were thus 
nipped off; the lamps darkened, brightened up 
again, and an explosion ensued. In one in- 
stance, such a mutilated lamp was afterwards 
smashed ; a violent explosion ensued imme- 
diately, because there could not be cooling under 
these circumstances. Other lamps had their tips 
broken off, and were then only switched on after 
some time. The filaments developed light spots, 
burned through, but no harm was done; the ex- 
perimenters argue that this immunity was the re- 
sult of the hot filament decomposing the gas. We 
shall return to this point. 

The conclusions as to lampsare: Use stout globes 
round the bulbs, to prevent cracking from water 
dripping on the hot bulbs; and for further protec- 
tion, cages. Take low-current lamps (0.6 ampere 
maximum) and high voltage, but not above 150 
volts ; all excessive volts are dangerous. Have 
short leading-in wires far apart, lest they be bent 
together and make short circuit. Avoid, for the 
same reason, lamps with two filaments in series. 
This summing up is against the common portable 
lamp which has the further disadvantage of not 
indicating the presence of fire-damp. Otherwise, 
electric incandescence lamps are recommended, as 
affording probably the safest illumination down 
below. Not much was done with are lamps. 
They do not appear to ignite coal-dust, even in an 
atmosphere of 4 per cent. of methane; but in 
6 per cent. explosions took place, whether the 
lamp was already burning or was switched in. 
It is noteworthy that a dust storm did not make 
the are flare up. But arc lamps, continuous and 
alternating alike, must be condemned in fiery 
mines, although, we may add, arc lamps have been 
used with impunity in rubber works, where the air 
is saturated with benzine vapour. 

As regards switches for one or more lamps, cur- 
rent strength, and still more so, voltage and self- 
induction in the circuit play a great part. Whilst 
in general slow switching in is more dangerous on 
account of arcs forming, for circuits with high 
self-induction, continuous or alternating, rapid 
motion of the switch is to be avoided. In some 
cases, the switch was thrown 30 times before igni- 
tion occurred. Carbon points may be glowing 
without causing explosion, as long as there is no are. 
Spark extinguishers which form a momentary arc 
are to be condemned. Hot wire resistances seem 
in themselves harmless. But danger threatens 
from contacts. A set of resistances was placed 
horizontally, and one hot spiral touched another, 
when immediately explosion followed. We read 
that glowing wires do not cause explosions, even 
when the explosive atmosphere was driven through 
them by means of a fan. In this case the hot wire 
would, we submit, have no time to decompose the 
gas. Melting wires, especially copper, may ignite 
the gas ; but an iron wire buried in coal dust and 
heated by the current until it arced strongly, would 
not ignite the dust, either when it was quiet, or 
when it was stirred into a cloud. Fusing wires 
protected by a shunt may be considered harm- 
less ; but ordinary safety fuses of lead and tin 
behaved badly, as one would expect. Of electric 
motors, larger sizes are safer than smaller types, 
because variations in the load affect them less. 
Carbon brushes are least likely to do harm, 
because they spark so little. A motor placed in 
a box under a fine wire gauze cover set fire to 
the explosive mixture in the box on starting ; but 
the flame did not strike through the gauze. Ex- 
periments with 5 horse-power tri-phase motors were 
quite satisfactory ; a brush was thirty times lifted 
off one of the contact rings of such a motor without 
any mischief resulting. There might have been ex- 
plosion with very abrupt changes in the load; to 
avoid any danger the motor should be encased, and 
double brushes should be used. 

The résumé of the report, which should be studied 
in the January numbers of Glick Auf, or in the 
Elektrotechnische Zeitschrift, is not unfavourable to 
electrical apparatus. It is only necessary to apply 
the ordinary precautions, the disregard of which 





almost brought electricity into bad repute in the 
early days, and to use then with extra care. Con- 
tinuous-current electric motors and switches, fuses, 
&c., should be avoided in dangerous parts, and 
they should be encased wherever they are put up. 
It is well to err on the safe side. Many sparks 
do not produce explosion ; but no rule can be laid 
down as to what is safe, and what not. 








STRIKES IN JAPAN. 

From a return which has been issued by the 
Japanese Department of Agriculture and Com- 
merce giving statistics and information regarding 
the strikes which occurred in Japan during last 
year, it is evident that the Japanese are being 
brought face to face with many of the problems of 
labour with which, unfortunately, we are only too 
well acquainted in this country. As we have on 
more than one occasion pointed out, trusts and 
syndicates of employers are growing very rapidly in 
Japan, and some of these have paid so little attention 
to the conditions of their workers that they have 
raised public opinion against them, and there isa 
growing demand for factory laws similar to those 
which exist in this country. There are also combi- 
nations among the workers, but as yet these are not 
very coherent, and consequently have little power to 
resist what they believe to be the arbitrary or un- 
just actions of the trusts and syndicates. As a rule, 
therefore, the strikes are of comparatively short 
duration, and their results vary according to the 
conditions of the works in which they occur. The 
increasing scarcity of skilled labour not infre- 
quently compels the employers to grant the re- 
quests of the workers. On the other hand, in cases 
where this scarcity does not exist, the strikers seem 
to be treated in a somewhat drastic method, and 
very often the leaders are summarily dismissed. The 
new unionism, however, seems to have taken root 
in Japan, and this method of treatment leads to an 
extension of the strike. Looking over the Report, 
we find the following typical cases. Over 400 car- 
penters in the Yokohama Dockyard stopped work 
for an increase of wages, and after being out for a 
fortnight their demands were granted. The plate- 
layers of the Nippon Railway made a demonstra- 
tion for an increase of wages, and this seems to 
have been sufticient to cause their request to be 
granted. The ship carpenters at Tokushima, to 
the number of 71, after a strike of a few days, also 
obtained the increase they asked for. Stonemasons 
were also able to obtain their demands for higher 
wages after a short struggle. In fact, the demand 
for skilled labour is so great that it almost seems 
as if the tradesmen of Japan had things pretty 
much in their own hands at present. Of course 
the result is that the prices of the manufactured 
goods are rising very quickly, as well as those of 
the necessities of life, and the advantage of Japan 
in this respect is, therefore, disappearing. In a 
spinning mill in Gumma 120 male and female opera- 
tives struck for an increase of wages, but they were 
glad to get back on the old terms, after apologising 
for their action, and their leaders had been dismissed. 
In this department of industry the supply of 
workers is still large. In silk mills, however, where 
greater skill is required, although the employers 
dismissed the ringleader in a strike, they were glad 
to retain their workers by increasing their wages. 
In the mines there seems to have been considerable 
difficulty, and the police in some cases seem not 
only to have preserved the peace, but also to have 
intervened in the discussion of the facts and brought 
about a settlement. In one case an overseer had 
been dismissed, and the miners insisted on him 
being reinstated, and the police seem to have 
helped to arrange the matter. In another the 
manager made statements which the workers 
thought were not correct, and struck in con- 
sequence. The police, however, persuaded them 
to resume work. 

The ‘‘management” question is evidently be- 
coming a burning one in Japan, as well as in this 
country. It is satisfactory to find that arbitration 
is resorted to in some cases, and evidently with 
satisfactory results, as all the cases reported seem 
to have been settled to the satisfaction of both 
parties. In order to understand industrial condi- 
tions in Japan, it is necessary to study the ques- 
tions of wages, hours of labour, &c.; and from the 
report to which we have referred, it is quite evi- 
dent that the difference in these respects between 
Japan and European countries is rapidly becoming 
smaller. 
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THE HARDENING OF STEEL. 


Tur Metallographist, a new journal edited by 
Mr. Albert Sauveur, and devoted to the study of 
metals, contains a translation of an interesting 
paper by Mr. H. Le Chatelier, ‘‘On the Present 
Condition of the Theories of Hardening.” In this 
paper the writer endeavours to set forth impar- 
tially the facts as to this phenomenon, which have 
so far been established, and the conclusions which 
the able experimenters to whom our accurate know- 
ledge of these is due, have so far been able to draw. 
Mr. Le Chatelier states that a piece of tool steel 
heated above 800 deg. Cent. and hardened, is 
found to differ from the same steel in the 
annealed state in many important properties, 
the principal of which is, of course, its hardness ; 
but, at the same time, the electrical resistance is 
also much affected, being doubled or trebled, the 
density is reduced 1 to 2 per cent., the thermo- 
electric properties are altered, and the coercive force 
for magnetism becomes very great. 

By heating the hardened steel up to from 
200 deg. to 400 deg., it is tempered, and its 
hardness and brittleness are reduced ; but there 
is apparently some tempering effect if a quenched 
steel is left to itself for some hours at ordinary 
temperatures. This tempering, however, soon 
ceases; but if the steel is heated to 200 deg., 
and maintained at that temperature, there re- 
sults a further decrease in the hardness, the steel 
changing its condition rapidly at first, and then 
coming to a state of rest, at which no further 
change takes place. Similarly, at higher tempera- 
tures up to 400 deg. Cent., phenomena of the same 
kind are observed, a degree of hardness being finally 
reached which is stable at the particular tempera- 
ture in question. 

Carbon steels alone exhibit the particular pro- 
perties considered, and experiment has shown 
that the carbon exists in a different state in 
hardened than it does in unhardened steel. Thus, 
if a bar of hardened steel is dissolved in warm 
concentrated hydrochloric acid, there will be no 
residue, whilst if annealed steel is treated in the 
same way there will remain an abundant carbu- 
retted residue. Experiment shows that a bar of 
steel heated sufficiently high and then cooled, 
exhibits the phenomenon of ‘‘ recalescence,” which 
is best shown by the break in a cooling curve 
of the substance. This generation of heat is due 
to a change of state in the carbon, and if the 
cooling of such a specimen is sufticiently slow, 
the steel will be found unaltered, when it 
has again reached the ordinary temperature. 
This change of the state of the carbon takes 
place not at an invariable temperature, but 
at one which depends upon the rate of cooling 
or heating. If cooled rapidly, the temperature of 
transformation is lower than if cooled slowly, and 
similarly the inverse transformation takes place at 
a higher temperature, the more slowly the speci- 
men is heated. 

In general the direct and the inverse trans- 
formation do not take place at the same tem- 
perature ; though could the operations of heating 
and cooling be performed sufticiently slowly, it 
appears that the two temperatures of transforma- 
tion would coincide at 710 deg. Cent. The fact 
that the transformation takes time, and is affected 
by the rate of cooling, goes largely to explain the 
facts of hardening and tempering, but is in 
itself insufficient to fully account for all the 
facts of the case; but much assistance has 
been gained by the introduction of the idea that 
steel is in reality a solid solution of its constituents. 
Take a steel considered as a solution of pure iron 
and Fe, C (cementite) in an alloy of carbon and 
iron, the whole being known as martensite. If 
one constituent of a hot solution of two salts is in 
excess it will crystallise out as cooling proceeds, 
until a point is reached at vhich the solvent is satu- 
rated for both, when the whole crystallises together. 
This is just what occurs with the solid solution 
mentioned above. The composition of the solution 
at the point of saturation for both constituents is 
always the same, and is known as ‘“‘hardenite,” 
which is the eutetic alloy of martensite. This 


point of saturation for both constituents is reached 
at different temperatures, according to the original 
composition of the steel, and varies also with the 
presence of foreign ingredients, such as man- 
ganese, &c. 

A eutetic alloy solidifies in very minute cry- 
stals, which in the case of steel constitute what 





is known as ‘‘pearlite.” The crystallisation is 
accompanied by a considerable evolution of heat 
giving rise to the phenomenon of recalescence. If 
this separation of the constituents of martensite 
into a eutetic alloy and its dissolved portions is 
prevented by sudden cooling, we get hardening, the 
metal retaining in the cold the condition which is 
normally stable at a high temperature. This state- 
ment, however, still requires modification, as the pro- 
perties of hardened steel are not entirely identical 
with steel heated above 800 deg. Cent. The latter 
is non-magnetic and has a very much greater electric 
resistance than hardened steel. 

Some light on these points was obtained by 
the discovery of certain allotropic modifications 
of iron. One of these, which is produced at 
about 700 deg., is characterised by a loss of 
magnetic properties, and a second which takes 
place at 850 deg., is marked by a great change 
in the law of the variation of electric resist- 
ance, which, beyond this temperature, practi- 
cally ceases to increase. The latter temperature, 
like recalescence, is affected by the rate of heating 
or cooling, whilst the former is not. Both points 
are marked by rests on the cooling curve of the 
metal, which, however, may, one or the other, en- 
tirely disappear with steels having a suitable carbon 
content. With steel having 0.4 per cent. of carbon, 
the lower one is not observed, nor the higher with 
steel having 0.15 per cent. of carbon; and it is 
found that with these proportions of carbon the 
ferrite is totally absorbed by the martensite at 
740 deg. and 850 deg. Cent. respectively. 

Mr. Howe suggests that in hardened steel the 
martensite, i.e., the solution of ferrite and cemen- 
tite remains unaltered as a dissolution, but in a 
condition corresponding to the variety of iron which 
is stable above 740 deg. Quenching prevents the 
splitting up of the solution during the period of re- 
calescence, but the iron assumes the condition 
normally stable in the cold. This change taking 
place on already solid metai causes the well-known 
internal stresses to which hardened steel is subject. 
In ferro-nickel and in manganese steel the marten- 
site does not split up, nor does the iron assume 
when cold the same allotropic form as in other 
steels, but remains in the non-magnetic condition. 
In addition to the above chemical considerations 
note has also to be taken of the physical state of 
the metal, as is shown by the fact that the tenacity 
is not purely dependent on the condition of the 
carbon contained. The cause of this must be looked 
for in the physical structure of the metal. The 
crystals of the latter hardly ever exhibit the simple 
forms which are deposited from ordinary liquid 
solutions of a salt. The crystals are irregular and 
surrounded by the solidified molten liquor, the 
whole constituting what M. Osmund calls a cell. 
These cells are broken or disaggregate by mecha- 
nical pressure, and quenching alters their form and 
dimensions as well as modifying their internal con- 
stitution. 








AFFAIRS IN CHINA. 

ReEcENt events in China have been moving so 
rapidly and changing with such kaleidoscopic 
variety, that it has been very difficult for those who 
were not acquainted with the general conditions 
and tendency of affairs to follow them with intelli- 
gence. Unfortunately, many who write about them 
do not consider a knowledge of these subjects a 
necessary preliminary, and indulge in speculations 
which for the most part have their origin entirely 
in their own inner consciousness. The blessings of 
a free Press are no doubt great, but, unfortunately, 
those connected with it do not realise their respon- 
sibilities, and propagate reports which keep many 
people in a morbid condition of nervousness. It 
is no part of the work of a scientific journal to 
record all the passing opinions and speculations ; it 
should for the most part record facts and deduce 
conclusions. We have, therefore, not said much 
about recent affairs in China. Matters have now, 
however, sufficiently settled to make it possible to 
indicate the general trend of events and their pos- 
sible results, and therefore a few remarks on the 
subject may be of interest to our readers. 

Briefly, the recent facts are these. Towards the 
end of November last Germany seized the port of 
Kiao-Chau as security for compensation demanded 
for the murder of two missionaries. That, at least, 
was the reason given at the time, although recent 
events seem to show that it was not the real reason. 
In any case Germany has since been granted a 





lease of the port as a coaling station and nava 
dépét. Consequent on the action of Germany, 
Russia moved a squadron to Port Arthur and 
stationed it there for the winter. The Press 
in all parts of the world thereupon spoke of the 
partition of China as having commenced, which, 
to say the least of it, was an altogether exaggerated 
statement. Since that time negotiations have been 
going on at Pekin which have in view the settle- 
ment of the positions of the various European 
powers with regard to China, and the arrangement 
of a loan to relieve that Power of her present 
financial difficulties. On these subjects a great 
deal of hysterical nonsense has been written. We 
are only concerned with such matters in so far as 
they are likely to affect the future of trade and in- 
dustry in China. The British Government at once 
made it clear that they meant to insist on those 
treaty engagements which provide that if China 
opens ports or territories to general trade, the 
channels by which that trade proceeds shall be as 
free to all the world as they are to any particular 
Power, a policy which has received the approval of 
all the English - speaking people of the world. 
Lord Salisbury and Sir Claude McDonald have 
shown that, while they recognise the legitimate 
aspirations of other European Powers, they are de- 
termined to keep an open door for British com- 
merce in all parts of China, and especially in the 
rich Yangtse region, and they seem to have been 
able to impress their views on the Chinese Govern- 
ment. That Government has formally intimated 
that there can be no question of territory in that 
region being mortgaged, leased, or ceded to any 
Power. Moreover, through British influence, the 
internal waterways of China are to be opened ina 
few months to foreign steamers, so that wherever 
the use of native boats is now permitted by treaty, 
foreigners shall be equally allowed to employ 
steamers or steam launches, whether owned by 
them or by the Chinese. At the same time re- 
sponsible ministers did not hesitate to say that 
they did not grudge Russia an open port in 
Eastern seas. The most recent news from the 
Far East seem to show that an arrangement will be 
made which will meet the legitimate aspirations of 
Russia and of Germany, and at the same time not 
be contrary to the interests of Britain, in fact will 
rather advance them ; and we are assured on high 
authority that the conciliatory policy of Lord 
Salisbury does not deserve the reproach of weak- 
ness which has been levelled against it from many 
quarters. With the terminus of the Siberian Rail- 
way at Port Arthur, or some neighbouring port, 
that great undertaking would be turned into ma- 
chinery for increasing the trade of the world with 
that part of the Chinese Empire. As we have 
more than once indicated, Russia never deviates 
from her fixed policy in any part of the world. 
That policy, so far as Northern China is concerned, 
has been recognised as reasonable, and the duty of 
Great Britain is to claim equal freedom of trade for 
all the Powers, and to show that she is determined 
to insist on that at all hazards. Fortunately, there 
is a general agreement amony all the great Powers 
that our policy is a just one, and therefore we can 
afford to keep cool over the matter. We may 
therefore turn from passing events to those which 
appear to be more or less settled. China is such 
a large country that we are apt to forget that con- 
ditions vary very much in its different parts. 

Some time ago, when writing of the new Anglo- 
Chinese treaty (ENGINEERING, July 25, 1897, page 
859ante), wementioned that the Continental journals 
were devoting considerable attention to the import- 
ance of the changes which were taking place in the 
industrial and commercial conditions of China, and 
especially that those of France were pointing out 
that henceforth French merchants would find them- 
selves confronted by active competition in a market 
where they hoped to be alone. Both in the north 
and the south of China developments are taking 
place which ought to receive careful attention, not 
only from our merchants, but also from our poli- 
ticians. 

The discussions which take place in Japanese 
journals on the present conditions of affairs in China 
afford an interesting study to the politician, and the 
observer of social and industrial evolution, as they 
consider the problems from a different point of 
view than that of Western writers. The opiicn 
seems to prevail among them that the encroack« 
ments of foreign Powers upon China threaten = 
preservation of peace in the East. It is pointe 
out that Russia from the north, England from the 
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west, and France from the south, are all pressing 
upon the ancient empire. The hand of Germany 
has not been very plainly shown, but that she is 
taking a part in the game which is being played by 
the other great Occidental Powers, cannot bedoubted. 
The inference is drawn that the balance of power 
must soon be seriously disturbed, and the conclu- 
sion is arrived at that there is only one remedy, 
namely, that China should abandon her conser- 
yative attitude, and frankly accept Occidental 
civilisation in the same way that Japan has done. 
Notably in three directions is reform called for : 
military organisation, finance, and education. A 
beginning has, it is true, been made in military 
drill, but the arrangements of organisation are still 
of a very elementary nature. The finances are in 
a state of chaos, and as for Western education, 
there is practically no organisation whatever ; so 
that the most important factors of national progress 
are totally neglected. Some of the writers think 
that Japan should set before herself the duty of 
getting China out of the conservative groove, and 
that the task should be undertaken not in China’s 
interests alone, but in the interests of the peace of 
the East. After what has occurred in Korea, this, 
to say the least of it, is rather a cool proposal, for it 
surely must be evident to Japanese observers that 
Russia has toa large extent reaped the results of the 
war in which Japan spent both blood and treasure. 

One of the most important developments which 
have recently taken place is the opening of the 
West River to foreign trade, as part of the agree- 
ments contained in the new treaty, above men- 
tioned. As we explained when writing on the 
subject before, the concessions therein contained 
are part of the price which China has had to pay 
to Britain for playing her false some two years 
ago, but under the new treaty Great Britain 
is none the worse off for China’s act of bad 
faith. There are still certain restrictions to places 
of importance which will, no doubt, be removed in 
time. Asat present agreed upon, British steamers 
may carry British goods as far as Wuchow, and 
there land them on payment of the import duty 
stipulated in the treaty tariff. Lower down at 
Samshui another port is opened to British trade. It 
is, as its name indicates, the junction of three river 
systems—the upper West River, the North River, 
and the confluence of these two as they flow to the 
sea. In addition to these main streams there is 
a network of creeks and canals which connect 
Samshui with the small but important river on 
which Canton is situated. Samshui is thus a most 
important station on the Canton River system, and 
as a point of distribution must become an important 
place when perfect freedom of trade and commerce 
has been attained. Below it the West River 
assumes noble proportions on its way to the sea, 
which it reaches a little to the west of the Portu- 
guese colony of Macao ; and then 40 miles of open 
sea have to be crossed before the British port of 
Hong Kong is reached. 

The new concession, therefore, opens up great 
possibilities for the extension of trade in the south 
of China, but it is still too early to say anything 
very definite as to the future. At present three 
lines of communication have been opened—one 
from Hong Kong up the Broadway, west of Macao, 
and so on directly into the West River ; a second, 
from Hong Kong partly up the Canton River, and 
then on through devious channels until the West 
River is joined some 100 miles from its mouth ; 
and the third from Canton across the channels of 
the delta until the West River is met 100 miles 
from its mouth. As the trade develops no doubt 
changes in the arrangements will be made, and pro- 
bably will result in a well-equipped and thoroughly 
organised line which will carry on the bulk of the 
trade. Moreover, as is well known, the French have 
been pressing for railway concessions in the south of 
China, as an equivalent for those granted to Russia 
in the north; so that it is evident that we are 
on the eve of a great development of trade in that 
part of the country ; and it would be well if our 
merchants and manufacturers kept themselves 
acquainted with what is going on, especially as 
the most recent demands are stated to include 
exclusive privileges in some of the southern pro- 
vinces. For a good many years past the French 
press, and especially that part of it which is 
devoted to the advocacy of colonial expansion, 
has constantly recorded the efforts made in various 
directions to secure to France a large share of the 
trade of south China ; and the French Government 
ve expended large sums on the construction of 








railways and the improvement of rivers, and have 
exercised their influence and power in arranging 
tariffs and annexing territories all for this purpose ; 
but hitherto with little result, and even the most 
enthusiastic special pleader cannot deny that the 
trade of modern China has not been altogether satis- 
factory to France. 

Turning to the north of China, we find that 
Russian diplomacy has been especially busy, and it 
must be admitted that of all the Western Powers, 
the Russians are most successful diplomats. Early 
last year they despatched a special mission, with 
Prince Oukhtomsky at its head, for the purpose of 
consolidating the various provisional agreements 
which had been made with China and for further 
extending the influence of Russia. The reception 
given to the mission by the Central Govern- 
ment showed the importance which they attached to 
it. The various local officials received Prince 
Oukhtomsky with all the honour in their power. 
He was conveyed in a specially chartered vessel 
under convoy of a Russian man-of-war to Tien- 
tsin, where he was the guest of the Viceroy of 
Chi-li. He arrived at Pekin by the first train that 
ever carried passengers to that city, and was re- 
ceived with great honour by Li Hung Chang and 
the other magnates of the Tsung-li-Yamén. Nothing 
very definite is known of the results of the long 
series of official visits and negotiations, but there is 
good reason to believe that they mark a further 
development of the proposals which were made on 
the much-discussed Convention between China and 
Russia, the main points of which were published 
some time ago. In Pekin it is generally believed 
that a large part of the arrangements mentioned in 
the Convention have been confirmed, while others 
have been modified, but modified still further in 
favour of Russia. For instance, the proposals in 
connection with the Manchurian Railway have 
been considerably developed, and a number of the 
strongest positions are placed at the disposal of 
Russia in case of emergency ; which practically 
means that when it suits the plans of Russia these 
positions will be taken possession of, and we may 
take it for granted that when they have once fallen 
into Russian hands, they will never be given up. 
Russian influence will thus be practically supreme 
in that part of the world. The Belgian railway 
schemes, which are being carried out under nominal 
French patronage, are in effect simply parts of the 
Russian programme, since for financial purposes 
Russia has practically annexed France, a fact which 
explains the friendship between a democracy and 
an autocracy. The saving French peasants are 
being exploited by French and Belgian capitalists 
in order that the plans of Russian politicians may 
be carried out. The recent events to which we 
have alluded above show that the Russians are 
steadily carrying out their settled policy. 

It seems also as if the Russians had determined 
not to push to the utmost the advantage they 
had obtained in Korea. After the war between 
China and Japan, by clever diplomacy and 
through the blundering of the Japanese, the 
Russians seemed almost to have stepped in and 
secured all the advantages for which Japan was 
supposed to have fought. The Japanese, in their 
zeal for Western civilisation, tried to force their 
methods on the Koreans with undue haste, and 
they persevered in their attempts with a harshness 
and a contempt for native opinion and native 
habits which people less conservative than the 
Koreans, would have resented. The Russians, on 
the other hand, have the knack of adapting them- 
selves to half-civilised conditions, and came be- 
tween the Japanese and the Koreans. The Tokio 
correspondent of the Times in a recent communica- 
tion said: ‘‘That was Russia’s opportunity, and 
while it remained within her reach the Japanese 
held their breath. But the opportunity is past. 
Russia, too—even supposing her to be deliberately 
aggressive, which is probably very far from the 
truth—is not always ready to reap the full harvest 
of circumstances. She has her own convenience to 
consult, and in the meanwhile the Korean season 
has slipped by.” 

The latest information seems to show that Russia 
recognises that it will be to her interest not to take 
an active interest in the affairs of Korea, and in an 
official communication offers to withdraw all the 
Russian officials, at the same time expressing the 
hope that the young State, strengthened by the 
support of Russia, will be able to maintain, with- 
out assistance, order at home, and preserve its full 
independence. In the contrary case it intimates 








that the Imperial Government will take measures 
for the protection of the interests and rights of 
Russia, as the great Power which is Korea’s 
neighbour. Probably Russia was influenced in her 
action by the statement made some time ago by 
the Under-Secretary of State for Foreign Affairs 
in the House of Commons, to the effect that the 
annexation of Korea by Russia was opposed to 
British interests; thus showing that our Govern- 
ment was keeping itself informed regarding the 
conditions which were affecting these interests, and 
of which we have meantime said enough to show 
that they are of a very complicated nature, re- 
quiring grave consideration. Such questions as 
technical education, the action of trades unions, 
and the like, while very important in themselves, 
may be entirely dwarfed by the political movements 
which alter the great currents of trade and com- 
merce; and that is one reason for directing the at- 
tention of our readers to some of the wider aspects 
of the problems affecting our national trade and 
industry. 





NOTES. 
TensiLe Tests at HicH TEMPERATURES. 

Some interesting experiments have been made at 
the Royal Technical Institute at Charlottenberg on 
the effect of heat on the physical properties of 
certain metals. The materials tested included iron, 
open-hearth steel, copper, samples of delta metal, 
both cast and forged ; and finally manganese bronze 
containing different proportions of manganese. To 
secure uniformity in the results the specimens for 
a series of experiments on any particular metal or 
alloy were cut froma single bar. The tensile strength 
of each material was ascertained at ordinary tem- 
peratures, and at those of 212 deg. Fahr., 392 deg. 
Fahr., 572 deg. Fahr., and 752 deg. Fahr., three 
tests being made at each temperature with each of 
the metals save the manganese bronzes containing 
more than 3.2 per cent. of manganese. With these 
latter only two specimens were broken at each 
temperature. For temperatures up to 572 deg. 
Fahr. the test-bars were heated in vapour jackets, 
which surrounded the specimen as it stood in the 
machine. For the temperature of 212 deg. Fahr. 
the vapour used was, of course, that of water, 
whilst for the temperature of 392 deg. Fahr. 
naphthalene vapour was employed, and for that 
of 572 deg. Fahr. naphthylamine vapour. In 
the case of the temperature of 752 deg. Fahr. 
the specimens were immersed in a_ bath of 
an alloy of lead and tin. In each case the 
actual temperature of the bath, whether liquid or 
vaporous, was determined by means of a thermo- 
meter. The extensions of the bar under test were 
measured by a mirror micrometer. The conclu- 
sions reached by the experimenters were that in the 
case of iron it is necessary to attain a temperature 
of 572 deg. Fahr. before it can be forged, &c., 
without injury to its properties, whilst with an 
open-hearth steel a still higher temperature is 
necessary. Cast delta metal, it was found, should 
wrought at the same temperature, but in the case 
of the forged metal, a higher temperature is de- 
manded. The manganese bronzes appeared to 
maintain their strength remarkably well up to a 
temperature of 482 deg. Fahr., and this alloy can 
certainly be taken as having practically the same 
resistance at 392 deg. Fahr. as at ordinary tempe- 
ratures. The alloy giving on the whole the best 
showing was found to be that containing between 
5 and 6 per cent. of manganese, and is the one re- 
commended for use in practical engineering work. 


THE WoRKMEN’s CoMPENSATION ACT. 

We learn, from a paper read by Mr. Chas. H. 
Green, assistant secretary of the Sun Life Assurance 
Society, before the Insurance Association of Man- 
chester, on the 17th inst., that a committee of 
representatives of accident insurance offices are 
now engaged in preparing a table of rates for the 
insurance of manufacturing firms against claims 
which may be made against them under the Work- 
men’s Compensation Act. This is a difficult task, 
because statistics bearing on the subject are very 
incomplete. The most complete are those in con- 
nection with mines and quarries ; the accounts of 
the mining relief funds also give valuable informa- 
tion. In the annual reports compiled by the Board 
of Trade and Her Majesty’s factory inspectors, some 
clue to the accidents on railways and in factories 
can be obtained. Various friendly societies and 
trade accident funds exist throughout the country, 





which are able to furnish some assistance, and these, 
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with the statistics of the several accident com- 
panies, furnish practically the only reliable sources 
of information available. From Germany and 
Austria very elaborate statistics are to be obtained, 
but the difference of conditions in those countries 
and our own render the figures of little value here. 
In the debate in Parliament Mr. Chamberlain 
stated that 1s. to 2s. per cent. on the wages was 
sufticient to cover the risk for the textile manufac- 
tures of Lancashire and Yorkshire, and Sir J. 
Kitson said that 2s. 6d. per cent. was all that 
was necessary for engineering establishments. In 
relation to these statements, Mr. Green pointed 
out that hitherto the insurance companies have 
charged similar rates to cover only the Employers’ 
Liability Act, 1880, and the Common Law risk 
for these trades, and that, therefore, great re- 
liance could not be placed on the calculations. 
The insurance companies have hitherto under- 
taken ‘‘trade or joint policies,” covering all 
accidents during employment, in addition to cover- 
ing the Act of 1880 and the Common Law risk. 
These policies provided for one year’s wages, not 
exceeding 100/., in case of death, and half wages 
from day of accident, but limited to 26 weeks, in 
case of disablement. The limits fixed by the 
Workmen’s Compensation Act, 1897, are for death, 
three years’ wages, not exceeding 300/., and not less 
than 1501., except in special cases, where they are 
10/. For disablement, half wages limited to 1l. 
per week for an unlimited period, but not for the 
first fortnight. The point that remains to be 
proved is: What increase must there be made on 
the rates of the ‘‘ trade or joint policies” to cover 
the increased risk under the Act of 1897 ? 


A New InstruMent ror Measurina WIND 
PRESSURE. 

A recent issue of the Transactions of the Academy 
of Science of St. Louis contains a description of an 
air-pressure gauge devised by Professor F. E. 
Nipher, which has the important property of being 
totally unaffected by air currents, and is thus 
capable of recording true statical pressures. The 
essential portion of this gauge is the collector, 
which is constructed by compressing between two 
thin circular discs, about 2} in. in diameter, several 
layers of wire gauze, the edges of which extend 
about 4 in. beyond those of the aforementioned 
discs. A tube leading from the centre of one of 
the discs serves to connect the apparatus with a 
manometer of any convenient type. Actually a 
delicate water gauge was employed. At its outer 
circumference each disc is ground to a thin knife 
edge, so as to eliminate the eddies which might 
form were these edges left square. Such a 
collector is intended to be employed with 
the faces of the discs parallel to the wind; 
but works equally well when held in any other 
position. Tests made from a railway running 
up to speeds of 60 miles an hour and over, 
showed that air currents had no effect on the in- 
dications of the pressure gauge to which the col- 
lector was connected. The adaptability of the 
apparatus for determining the actual air pressure 
on a building was then tested by mounting a pres- 
sure board on the roof of a railway car lent by the 
Illinois Central Railway. This board was 3 ft. 
wide by 4 ft. long, and was mounted on_ball- 
bearings, and held in position by a spring balance. 
The indications of this balance served to deter- 
mine the total pressure on the two sides of 
the board, the increase of pressure on the front 
face being, of course, accompanied by a rare- 
faction at the back, both of which went to 
increase the load on the spring. Means were also 
provided for turning the board round a vertical 
axis, so that it might be set at right angles to the 
effective wind, the direction of which was shown 
by a weather vane. The surface of the board was 
divided up into 108 four-inch squares, at the centre 
of each of which a hole 2 in. in diameter was bored, 
which served for the attachment of a pair of the 
disc collectors already described. With one of 
these collectors the rarefaction at the back of the 
board could be measured, whilst the other showed 
the pressure at the front. The holes not used to 
support collectors were plugged with corks cut 
flush with the front of the board. Rubber tubes 
connected the collectors with the water gauges 
inside the car, care being taken to secure a stan- 
dard pressure with which to compare those indi- 
cated by the collectors. The car thus fitted was 
run daily as a component of a fast freight train 


vations extended over several weeks. The speeds 
ranged between 20 and 50 miles an hour, and were 
recorded automatically, but were also carefully 
checked by mile-post observations. The results 
obtained showed a remarkable concordance between 
the figures obtained by means of the new collectors, 
and the total pressure on the board as measured by 
the spring. 
Tue Civit Cope oF JAPAN. 


All who are interested in Japan, either in the 
way of trade, politics, or study, will welcome the 
translation into English of the Civil Code of Japan, 
which has been completed by Mr. J. H. Gubbins, 
second secretary and Japanese secretary of H.B.M.’s 
Legation in Tokio, and which has been published 
by Mamya and Co. in Tokio, and Kelly and 
Walsh, in Yokohama. The revised treaties are 
likely to come into operation in about a year, and 
by their provisions foreign residents will come 
under Japanese law, instead of that of their own 
country as heretofore, and land and other pro- 
perty will be held subject tothe same law. The 
new Civil Code has not yet been fully promulgated. 
Certain portions still await the Diet’s approval, 
and would doubtless have been passed before this 
had not the House of Representatives been sud- 
denly dissolved at the end of last year. The first 
three books of the Code, having undergone ex- 
haustive revision, were submitted to the Diet in its 
1895-6 session, and having been approved by both 
Houses were promulgated in March, 1896. These 
laws have not yet been put into operation, and appa- 
rently it is the intention of the Government to bring 
the whole Code into force at the same date. The three 
books contain 21 chapters, which are divided into 
sections and sub-sections, the whole comprising 724 
articles. Mr. Gubbins has done his work ina very 
able manner, and no doubt he will obtain due recog- 
nition for it, not only from the public, but also from 
the British Government, for he has rendered imme- 
diately accessible to Her Majesty’s subjects in 
Japan information of the very highest importance. 
These include many questions relating to land, 
buildings, shares and stocks, and capital generally. 
That there is much difference of opinion regarding 
them is evident from the discussions which take 
place in the foreign and Japanese papers, much of 
which, however, will be saved in future by a study 
of Mr. Gubbins’ translation. Underlying much of 
the discussion which has taken place, there seems to 
have been the idea that the Japanese Government 
is reluctant to place the tenure ef land by foreigners 
on a liberal and satisfactory basis, but it is probable 
that if Japanese statesmen had had their own way 
they would have extended the right of property in 
land to foreigners without reservation. Unfortu- 
nately, however, when the revision of the treaties 
was almost completed, a strong prejudice was deve- 
loped among the Japanese people generally against 
the ownership of real estate by aliens, and 
against allowing them to engage in the coast- 
wise carrying trade, and it was impossible for 
the Government to ignore that feeling. They, 
however, did what they could to minimise its 
bad effects. Without actually allowing foreigners 
to become owners of the land, they will be able to 
gain possession of it for a term of years, repre- 
senting something like perpetuity ; a term of years 
amply sufficient to warrant the employment of 
capital in any industrial or commercial enterprise 
whatever. The various problems connected with 
the tenure of land have been very much discussed, 
but a reference to Mr. Gubbins’ translation will 
remove all dubiety regarding them in future. Re- 
garding the ownership of shares in Japanese com- 
panies by foreigners, there is a strong tendency 
among all classes to remove all restrictions against 
foreign participation in native enterprises, manu- 
facturers and men of business generally being 
anxious to encourage the introduction of foreign 
capital into industrial enterprise. On the other 
hand, there are others who take a deep interest in 
economic and industrial matters who think that a 
large amount of foreign capital would bea mistake. 
Much will depend on the conditions of the under- 
takings concerned, and in any case it is highly 
desirable that the law on the matter should be dis- 
tinctly known. Mr. Gubbins’ book is therefore 
essential to all who are doing any business with 
Japan. 








BraziniaAN Gop. — Increased attention has been 
directed to the San Pento gold mines in Brazil. The 
mines yield a great quantity of low grade ore which can 


THE LATE COLONEL DYER. 


THE regretted death of Colonel H. C. Swinnerton 
Dyer at Manchester on March 21, following so soon 
after that of Sir Alfred Dobson, bears impressive testi- 
mony to the mental and, indeed bodily, strain, under- 
gone by the leaders of the Employers’ Federation durin 
the anxious months in which they fought for industrial 
freedom and national prosperity. Though unexpected 
at the end, Colonel Dyer’s death was not without pre- 
vious warning. During the long and protracted 
negotiations at Westminster, he is reported to have 
fainted more than once, and his heart was known to 
be affected, but it was hoped that the relief in the 
tension of his nervous system, consequent on the settle- 
ment of the dispute, would have a beneficial effect, and, 
in fact, he was supposed to be somewhat better on the 
very day before his death. Colonel Dyer had had a 
a very varied experience of life. Born in 1834, he 
entered the Army at the age of 18, being gazetted to 
the Royal Artillery, and served through the Crimean 
War, where on one occasion his horse was shot under 
him. Afterwards he took part in several of the 
desperate struggles of the Indian Mutiny, being pre- 
sent at the Relief of Lucknow. Being appointed 
superintendent of the Government Small Arms Fac- 
tory at Enfield, his natural bent towards practical 
mechanics was able to assert itself, in spite of his pre- 
vious training, and led finally to his accepting a posi- 
tion in the works of Sir Joseph Whitworth and Co., 
Manchester. Later on he took a seat on the directorate 
of the famous Elswick works at Newcastle, and on 
the amalgamation of the Armstrong and Whitworth 
companies he returned to Manchester as the managing 
director of the works there. The precise part he 
played in the initiation of the Employers’ Federation 
has never been fully set forth, but he himself dis- 
claimed the honour of having founded this great pro- 
tection society. In fact, he placed the credit for this 
genesis on the shoulders of the unions themselves, 
many of whom were showing themselves most adverse 
to the adoption of common-sense methods of shop 
management. In the early days of the dispute, when 
the supporters of the union recognised the need of 
a good popular cry, he was accused of a desire to 
smash the unions, but such a policy was always dis- 
claimed by himself. In fact, he considered that with 
the modern industrial system, in which hundreds of 
men are aggregated under one management, a work- 
men’s society was necessary to carry on the frequent 
———— which must be held between the general 
body of employers and the general body of workmen. 
His aims were accordingly devoted to restricting 
the action of such unions within legitimate limits, 
and to the removal of some of the senseless and anti- 
quated restrictions which they had imposed on the 
adoption of the best workshop methods. Of course, 
differences of opinion will exist as to whether these 
restrictions were as serious a matter as those most 
competent to judge considered them, but that Colonel 
Dyer was perfectly sincere in the apprehensions he 
expressed has been admitted even by his opponents. 
His organising ability can be judged from the fact 
that at the outset of the dispute the Employers’ Fede- 
ration consisted of just over 100 members, whilst at 
its close some 800 firms had been brought iuto line. 
His services to the cause were gracefully acknow- 
ledged a few weeks back, when the Manchester Dis- 
trict Association of the Federation presented him in 
recognition thereof with a handsome service of silver 
plate. In addition to his rank in the Army, Colonel 
Dyer was a Knight Commander of the Crown of Italy, 
and of the Rose of Brazil, whilst he also held the 
Spanish military Order of Merit in the Scientific 
Branch. The deceased gentleman was married, and 
has left a wife and two children. 








SCOTCH RAILWAY PROPERTY. 
Tue Scotch railway half-year is now complete, and 
managers and engineers are once more settling down 
to another steady six months’ labour. The largest of 
the three principal Scotch companies—the Caledonian, 
the Glasgow and South-Western, and the North 
British Railways—is the last-mentioned undertaking. 
The capital expended by the North British Railway to 
the close of January, 1898, was 56,475,853/.; the corre- 
sponding capital expended by the Caledonian Railway 
at the same date was 48,928,454/,; while the capital 
outlay of the Glasgow and South-Western Railway was 
15,512,2427. Altogether, it will be seen that the three 
companies had between them paid out capital to the 
extent of 120,916,549/. to the close of January this year. 
The three companies were affected, of course, by the 
general tendency of working expenses to increase, In 
consequence of the advances which have had to be con- 
ceded in wages. Still their revenue accounts come out 
moderately well for the past half-year, the balances 
carried to net revenue account having been as follow : 
Caledonian Railway, 948,630/.; as compared with 
968,203/. in the six months ending January 31, 1897 ; 
Glasgow and South-Western Railway, 346,339/., as 
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way, 988,892/., as compared with 964,129/. The aggre- 
gate profit realised by the three undertakings for the 
past half-year was accordingly 2,283,861/., as com- 
pared with 2,280,539/. in the corresponding period of 
1896-7. This may be considered a — good re- 
sult, under all the circumstances ; probably it would 
never have been worked out but for the methodical 
economy which the Scotch bring to bear upon all their 
affairs. 

All the capital embarked in the three companies 
was fairly well remunerated for the past six months, 
with the exception of what may be styled the de- 
ferred ordinary stock of the North British Railway. 
This stock, of which there is 9,163,856/. in circulation, 
only received a return for the past half-year at the 
meagre rate of 1} per cent. per annum ; while the 
corresponding dividend in September, 1897, was at 
the rate of only 1 percent. per annum. Stillall that is 
required to put the three undertakings upon a substan- 
tially satisfactory basis is an increase of about 200,000/. 
per annum in North British Railway net profits. Unfor- 
tunately, it is no easy matter to realise this additional 
net return, although the net revenue of the undertaking 
is gradually increasing, having grown from 634,196/. in 
the half-year ending January 31, 1896, to 650,647/. in 
the half-year ending January 31, 1898, The weak 
point about the North British Railway, however, is 
that the additional net revenue which it gradually 
acquires is all swallowed up in providing for addi- 
tional preference charges. For instance, last year 
new convertible preference stock was created to the 
extent of 2,331,000/., of which 1,165,245/. has been 
called up, involving a new annual charge of 46,610. 

The Caledonian Railway expended additional capital 
during the past half-year to the extent of 243,411/. ; 
lines opened for traffic figured in this total for 
122,916/., and working stock for 89,703/., 14 new en- 
gines and tenders and 81 additional passenger car- 
riages having been placed upon the system. The con- 
struction of branch lines from Shieldmuir to Wishaw 
and from Wishaw to Newmains is being pushed for- 
ward by the Caledonian Railway. Contracts for the 
construction of lines authorised in Lanarkshire to con- 
nect Lesmahagow, Stonehouse, and Strathaven with 
Darvel, in Ayrshire, have also been let. The Glasgow 
Central Low Level Station in Argyle-street is being 
proceeded with, and a contract has been entered into 
for the construction of the first part of the line autho- 
rised for improving the connection of the company’s 
system with the docks at the east end of Leith. 

The Glasgow and South-Western Railway expended 
61,351/. upon capital account in the past half-year ; 
of this expenditure 35,869/. related to lines and works 
opened for traffic, and 20,967/. to additional carriages 
and wagons. Contracts have been let by the Glasgow 
and South-Western Railway for a new bridge across 
the Clyde, and for widening a portion of the City of 
Glasgow Union Line, and an extension of the Potter- 
hill branch to the Glenfield Works. 

The principal work which the North British Railway 
has in hand is still the enlargement of the Waverley 
Station at Edinburgh. Thiswork has involved consider- 
able difficulties, as it has been necessary to demolish 
certain buildings to make the necessary additions to 
previous restricted and cramped accommodation. The 
expenditure made upon the Waverley Station works 
in the six months ending January 31 was 119,302/. 
The down main line has now been laid permanently. 
The brickwork of the platform wall, 545 yards 
in length, has been built, and 300 yards of the 
granolithic cope has been laid. This platform is 
now in use for the down main line and suburban 
series traflic, At the east end of the station the 

rickwork for the whole of the dock platform 
wall has been built, and a large portion of the 
granolithic cope has been laid. he cross walls at 
the back ends of these docks have been completed, and 
the buffer stops have been put up, except at Nos. 1 and 
2bays. At the west of the station the platform walls 
for docks Nos. 12, 13, 14, and 15 have been completed, 
and the cross walls at the back ends of the docks have 
also been finished. There now only remain two docks, 
one with one line of rails, and the other with three 
lines of rails, to be completed. The total length 
of platform wall now built extends to 3183 lineal 
yards, while the granolithic cope has been laid to 
the extent of 1097 lineal yards. The alteration of 
the existing and the laying down of new goods lines 
and sidings are being pushed forward. ‘The north 
central signal - cabin laking frame and signals have 
been completed and brought into use; the south 
central signal-cabin and the signals in connection with 
it have still to be finished ; when this has been done, 
the signal arrangements will be perfected. Upon the 
East Fife Central line the cuttings have been com- 
pleted to the extent of about 92 per cent., while bridges 
have been finished to the extent of about 90 per cent. 
The permanent way has been laid to the extent of 
about 90 per cent. and some 60 per cent. has been 
ballasted. The telegraph has been partially erected 
upon the line, and the stations and yards have been 
completed to the extent of rather more than one-half. 


gress ; the old entrance is now closed and the eastern 
portion of the new dock will be completed during the 
summer. Alterations in connection with the new 
Helensburgh station have made satisfactory progress ; 
excavations for the goods station, a new engine-shed, 
and other works have been completed, and arrange- 
ments are now being made to commence the building 
of the platform walls, &c., after which the new station 
buildings will be proceeded with. New stores at Cow- 
lairs are well advanced, and the main store building 
has been roofed in. 

The length of line in operation upon the Cale- 
donian Railway at the close of January, 1898, was 
929 miles, as compared with 929 miles in January, 
1897 ; upon the Glasgow and South-Western Railway, 
493 miles, as compared with 493 miles in January, 
1897 ; and upon the North British Railway, 1126 
miles, as compared with 1104 miles in January, 
1897. The aggregate extent of the three companies’ 
lines at the close of January, 1898, was accordingly 
2548 miles, as compared with 2526 miles at the close 
of January, 1897. The aggregate distance run by 
trains upon the Caledonian Tacos in the six months 
ending January, 1898, was 7,807,399 miles, as com- 
pared with 7,512,298 miles in the six months ending 
January, 1897 ; upon the Glasgow and South-Western 
Railway, 3,307,061 miles, as compared with 3,254,516 
miles ; and upon the North British Railway, 8,600,057 
miles, as compared with 8,437,566 miles. The cost of 
locomotive power upon the Caledonian Railway for the 
six months ending January, 1898, was 272,226/., as 
compared with 246,649/. in the half-year ending 
January, 1897 ; upon the Glasgow and South-Western 
Railway, 108,352/., as compared with 99,919/. ; and 
upon the North British Railway, 252,933/., as com- 
pared with 244,0367. Maintenance of way and works 
cost the Caledonian Railway 156,969/. in the six 
months ending January, 1898, as compared with 
137,587/. in the six months ending January, 1897; 
the Glasgow and South-Western Railway, 60,692/., as 
compared with 58,765/.; and the North British, 
164,9527., as compared with 160,732/. The Scotch 
systems accommodate thin populations, but they profit 
very materially from a large annual tourist move- 
ment. This enables them to make a better statistical 
showing than they could possibly attain if they had 
only local resources at their command. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 15, 1898. 

PiG-IRON production, now a trifle over one million 
tons per month, is a little in excess of current con- 
sumption requirements; but the force of the fact is 
partly lost when it is recailed that only current re- 
quirements are being filled, and which at this season 
are less than later on. The present demand is the 
largest ever known. Preparations are being made to 
erect 500-ton-per-day furnaces, and the claim is made 
that the Set will be needed long before the fur- 
naces will be ready. Work is accumulating at ship- 
yards, car, and bridge works, locomotive works, ma- 
chine and agricultural implement works. There is a 
hesitancy to place large contracts for material just now, 
and it would be difficult to assign a reason for this. 
Prices are lower than they have been, production 
heavier. But stocks are accumulating, and buyers 
may possibly decide to let their stocks 1 avon almost 
exhausted, as they sometimes do. Reports to-day 
from Western steel-making centres show that in- 
quiries for supplies are on the increase, but orders 
for the week, excepting for plates and _ shapes, 
have been light. The enormous productive capacity 
in all lines is the secret of the present indifference of 
buyers. The most interesting feature of the market is 
the growing demand for machinery and mechanical ap- 
pliances. The manufacturing facilities of the country 
are being enlarged, despite the fact that for five years 
they have not been either fully or profitably engaged. 
The improving financial conditions account for part of 
the expansion. The blind faith in destiny accounts 
for some more. The suddenly aroused interest in the 
export trade is a side show to the greater one, but it 
helps. Prices have been hammered down in iron and 
steel products to where the lower grade of iron and 
steel plants are not making money, but the evidenccs 
of a greater business are now of a character to carry 
enterprise on wings instead of hoofs. 








Sewers at Carpe Town.—Up to January 31 over 3000 
houses had been connected with the new sewage system 
at Cape Town. 





Stret.—The exports of unwrought steel from the 
United Kingdom in the first two months of this year 
amounted to 46,660 tons, as compared with 42,377 tons in 
the corresponding period of 1897, and 42,843 tons in the 
corresponding — of 1896. The largest deliveries 
were made to Russia, which took 6299 tons in the first 
two months of this year, as compared with 4701 tons and 
1134 tons respectively. The value of the unwrought 
steel exported to February 28 this year was 416,148/., as 
compared with 377,775/. in the corresponding period of 


THE LIQUEFACTION OF AIR. 
To THE Eprror oF ENGINEERING. 

Sr1r,—In your issue of the 11th inst., page 310, = give 
a summary of Professor Ewing’s lecture of the 6th inst. 
before the Society of Arts on Dr. Linde’s air liquefier. 
The report, though correct, on roduce a wrong im- 
pression unless supplemented by the following facts, 
which will show that those who are interested in research 
at intensely low temperatures can see a better apparatus 
of purely home origin. Dr. Linde’s machine had been 
brought over from Germany, and was shown working at 
the rooms of the Society of Arts on Monday and Tuesday 
of last week, from 2 to 40’clock on each day. By the 
courtesy of the secretary of the Society, Sir Henry True. 
man Wood, a notice invited visitors to to Brin’s 
Oxygen Works, Westminster, at 5 o’clock on the same 
days, to see my apparatus at work. Those who came 
saw it working in exact accordance with the particulars 
given in column H below, while column L gives the 
particulars of Dr. Linde’s small air liquefier, as set forth 
in Dr. Linde’s article in The Engineer of November 20, 
_ and in Professor Ewing’s lecture before the Society 
of Arts. 


L. H. 
Weight of coils 132 Ib. 144 lb. 
Time required to liquefy 2 hours 16 minutes 

air 
Quantity of liquid air .9 litre 1.2 litre 
per hour 

Aircompressed perhour 22 cub. m. 13% cub. m. 
Percentage liquefied ... 3.8 6.6 
Compression of air. 190 atmos. 120 atmos. 
Time for liquefaction sae 10 minutes 


with 130 atmospheres 
Preliminary _refrigera- 


2 ; Ice and salt None used (ini- 
tion removing mois- 


ge tial temperature 


ture . Cent.) + 20 deg. Cent.) 
Means of clearing liquid iltration None required 
from 6 
Time for liquefaction Nearly 1 minute 
with preliminary cool- 1 hour 
ing by carbonic acid 
Liquid oxygenfrom one Not obtain- 125 cub. cm. 
cylinder of oxygen at able 


120 atmos. after using 
carbonic acid 
Size and portability 


.. Stands on 6 Stands on 1 


sq. ft., and sq. ft. of floor, 
heavy and is easily 
carried by one 
F : man 
Convenience in work- 3 gauges, 1 gauge, 
ing 3 valves 1 valve 
Horse-power hours used 9 


from the start to pro- 
duce .75 litre of liquid 
air 


My machine, while differing in details from Dr. Linde’s, 
uses the same method of intensifying refrigeration ; it is, 
therefore, important that it should be known that my 
ya patent for this method is of earlier date than Dr. 

inde’s. 

I shall be pleased at any time to make an appoint- 
ment to show the — working as above to those 
who are interested in the matter. 

¥ W. Hampson. 
Brin’s Oxygen Works, 69, Horseferry-road, 
Westminster, 8.W., March 21, 1898, 





CIRCULATION IN WATER-TUBE BOILERS. 
To THE Epitor or ENGINEERING. 

Str,—No doubt many of your readers must be dis- 
oo with the quality of the bulk of the literature 
that has appeared of late years dealing with water-tube 
boilers, eed gear so with such correspondence as 
has ap’ in the technical press on the subject. As it 
might be of value to have the exact nature of circulation 
discussed and explained, I would like to put the following 
simple but quite practical case : — a vertical tube 
pesely filled with water to be heated until a steam 

ubble is formed at the bottom. The formation of the 
bubble raises the body of water above it slightly, and if 
the bubble remained at the bottom there would be a con- 
dition of unstable equilibrium. It therefore rises, and 
does so because of the natural tendency of the water to 
get as low as possible. This tendency consequently pro- 
vides, and is apparently the measure of, the force causing 
circulation. If this isso, what becomes of the “ entrain- 
ment ” theory, whatever that may mean? I can see that 
the progress of the bubble upwards may be retarded by 
the necessity of moving the water sideways, and by fric- 
tion against the water or tube ; but the entraining action 
we have heard about is said to favourable to circula- 
tion, and not to retard it, and so must be something else. 
Perhaps some exponent of the entrainment theory will be 
good enough to apply it to the above case, and make the 
whole matter clear to many who must at present be 

March 19, 1898. PERPLEXED. 

[We think our correspondent may with advan read 
the report of the discussion on Professor Watkinson’s 
paper on water-tube boilers, which appeared on page 433 
of our sixty-first volume,—Eb. E.] 








A RUN ON THE GREAT NORTHERN 
RAILWAY. 
To THE Eprror oF ENGINEERING. 
Sir,—I give below the passing times (to the nearest 
five seconds) taken of a run e by the 9.12a.m. up 








Works at Methil Dock have made satisfactory pro- 


1897, and 378,507/. in the corresponding period of 1896. 


express from Peterborough to — Cross, due at 
Finsbury Park at 10.32 and King’s Cross at 10.40, the 
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average booked speed to Finsbury Park being 554 miles 
an hour. In this case the time was improved upon by a 
quarter of a minute, in spite of a loss of at least 11 or 
12 minutes due to delays and stops en route; this, I 
think, is exceptionally good. I daresay this train is 
unknown to many of our readers. 

Engine, 7 ft. 74 in. single, No. 878. Coaches, 6 = 38 wheels 

(one bogie). Load behind tender about 105 tons. 











asennad — Times. | Speeds. 
|} m. ch. min. sec. 

Peterborough i Re 0 0 9 15} | 
Holme ae ue ee 6 78 9 245 47.1 
Abbott’s Ripton.. --| w 7 9 293 63.6 
Huntingdon .. af --| 17 35 9 34} 56 9 
Offord. . = is ..| 20 29 9 36)) | 72.0 
St. Neots... ms oe 24 50 9 463 | 27.3" 
Tempsford .. oe #4 23 63 | 9 50} 55.6 
nay.. — a + | 32 15 9 64 67.8 
Biggleswade. . ate ee 35 14 9 563 63.5 
Arlesey . ; = 39 «18 10 Of | 62.0 
Hitchin ve a ..| 44 24 10 6 | 657.9 
Stevenage .. os is 47 54 10 9} | 56.0 
Knebworth .. n is 51 17 10 13, | 57.3 
Welwyn -: a 64 21 10 16) | 63.5 
Hatfield es ~ ..| 68 43 10 203 | 56.7t¢ 
Potter’s Bar . i Me, 63 42 10 25 70.6 
Hadley Wood ae 65 53 10 28 42.5 
New Barnet.. is a 67 3 10 29; | 66.0 
Oakleigh Park ‘ oa 67 67 10 29% | 96.0) 82.1 
New Southgate ‘ 7, 69 70 ” we | Way 
Wood Green.. ; is 71 20 10 325 | 70.7 
Hornsey ; > 72 16 | 10 33} 68.4) 74.1 
Harringay 73 7 | 10 34 78.8 f°" 

Qr | Q7 5 
Finsbury Park 73 58 { 4 364 — 
Holloway... ee - 74 59 10 38) | 27.0 
King’s Cross. . os * 76 20 10 41 36.6 


* Dead slow for half mile past 54th mile-post, then 3} minutes’ 
stop; another dead slow about 2 miles further on ; time lost 10 
minutes. 

+ Slow to 25 miles an hour past 20th mile-post, 1 minute lost ; 
another slow after Potter’s Bar, loss } minute. 

Peterborough to Finsbury Park 733} miles. 
Time actual .. 79} minutes. 


» lost through delays, &c. - 11} ‘. 
» excluding delays, &:. ° 68 ee 
Speed on : .. 65.1 miles an hour. 


’ 
» including . <>. en as a 
I have taken an inside estimate for the loss through 
delays. 


Ealing, W. O. R. WALKEY. 








Tue Detta Metrat Company, Limirep.—The tenth 
annual general meeting of the shareholders of the above 
company was held on March 18, at 110, Cannon-street, 
E.C., Mr. Charles Cammell occupied the chair and moved 
the adoption of the report and balance-sheet. He stated 
that the company’s business for 1897 had been very satis- 
factory, and had continued to increase ; in fact, the in- 
crease had been so important and so steady that the 
directors had to take in hand the establishment of branch 
works, for which suitable premises were found at Airdrie, 
near Glasgow. Here the necessary plant, including an- 
other squeezing machine, had been laid down, and they 
were now just about to start those works. The unfortu- 
nate labour troubles had naturally affected their business 
to some extent, but notwithstanding this, they were able 
to propose a dividend for 1897 of 8 per cent., less income 
tax, and an addition of 500/. to the reserve fund, after 
writing off nearly 1200/. for depreciation, &c. As, after 
the settlement of the labour dispute, trade had become 
very brisk, and the company had now largely increased 
facilities for a greater output, the directors anticipated 
very favourable results for the current year. The report 
and balance-sheet were carried unanimously, and the pro- 
»osed dividend of 8 per cent. declared. Mr. Charles 

Jammell was re-elected a director, and Mr. George 
Williams auditor of the company, and the proceedings 
terminated with the usual vote of thanks. 





Ovr Coat ABROAD.—The exports of coal (the expres- 
sion also including coke, cinders, and fuel) in February 
amounted to 2,518,751 tons, as compared with 2,340,257 
tons in February, 1897, and 2,308,521 tons in February, 
1896. To these totals should be added 798,892 tons 
shipped in February for the use of steamers engaged in 
foreign trade, as compared with 769,287 tons in February, 
1897, and 659,718 tons in February, 1896. Our exports of 
coal to France in February amounted to 502,672 tons, as 
compared with 442,319 tons and 451,938 tons. Italy 
took 379,565 tons, as compared with 371,558 tons and 
316,553 tons; and Germany 182,643 tons, as compared 
with 176,599 tons and 196,105 tons. Our aggregate coal 
exports to February 28 this year were 5,428,560 tons, as 
compared with 5,104,211 tons in the corresponding period 
of 1897, and 5,089,459 tons in the corresponding period 
of 1896. In the first two months of this year coal was 
also shipped for the use of sveamers engaged in foreign 
trade to the extent of 1,712,627 tons, as compared with 
1,634,503 tons in the corresponding period of 1897 and 
1,510,785 tons in the corresponding period of 1896. France 
took 1,048,577 tons of British coal to February 28 this 
year, as compared with 974,463 tons in the corresponding 
period of 1887, and 990,952 tons in the corresponding 
period of 1896; Italy, 774,341 tons, as compared with 
807,956 tons and 705,763 tons; and Germany, 452,757 
tons, as compared with 382,713 tons and 427,892 tons. 
Assuming that our‘coal exports continue at the same rate 
during the remaining months of 1898, the aggregate ship- 
ments of the year will be 42,847,122 tons ; and there is not 
much doubt that this total will be attained, as our deli- 
veries of coal to foreign countries and to ocean steamers 
are constantly increasing. ‘ 


LAUNCHES AND TRIAL TRIPS. 


On the 21st inst. H.M.S. Dove, the second of the 30-knot 
torpedo-boat destroyers building by Karle’s Ship Build- 
ing and ers Company, was launched from their 
yard at Hull. 


The armed cruiser Asama, built at the Elswick Yard 
to the order of the Japanese Government, was launched 
on the 22nd inst. The new cruiser is 408 ft. in length 
between perpendiculars ; her moulded breadth is 67 ft. ; 
her depth is 41 ft. ; her mean draught, 24 ft. 3 in.; her 
displacement will be 9750 tons; and her coal capacity 
1300 tons. As regards her armament, she carries, in 
addition to machine guns and the like, four 8-in. guns in 
twin-armoured barbettes and gun-houses. She carries 
also fourteen 6-in. guns, ten with 6-in. nickelled case- 
mates, and four with 6-in. shields ; and she carries, fur- 
ther, twelve 12-pounders and seven 3-pounders. She has 
also five ieiele tien, four of them being submerged. 
It may be convenient also to specify the nature of her 
forward and broadside firing capacity, each of which is 
very strong. Her forward firing capacity includes two 
8-in. guns, four 6-in. guns, and two 12-pounders, besides 
minor guns. Her broadside fire will include four 8-in. 
guns a ven 6-in. guns. These pipe cin guns, 
capable of discharging four rounds in a minute, have, it 
should be added, a muzzle velocity of 2650 foot-seconds. 
The Elswick authorities have demonstrated by experi- 
ment that there is no difficulty in attaining a velocity of 
2950 foot-seconds from either 6-in. or 8-in. guns. Such is 
the armament of a vessel designed for warlike purposes, 
of which the contract speed is 21} knots, but from which 
214 knots is expected with confidence. There are also 
noteworthy points in her armour. Her transverse bulk- 
heads are of 6-in. Harveyed steel, and her wings and 
casemates are nickelled. She has a complete 7-in. belt of 
Harveyed steel, which is at least equal for defensive 
porneess to a 10-in. plate of ordinary armour. This 

arveyed steel has come from Messrs. Cammell, of Shef- 
field, exclusively. 








On Tuesday, the 22nd inst., there was launched from 
the yard of the Tyne Iron Ship Building Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer built to the order of Messrs. Campania Bilbaina 
de Navegacion, of Bilbav. The boat in question is of 
the following dimensions: Length, 290 ft.; breadth, 
43 ft.; depth, 22 ft. The engines, which are to be sup- 
plied by the North-Eastern Marine Engineering Com- 
pany, Limited, are of the triple-expansion type, having 
cylinders 224 in., 37 in., and 61 in. in diameter by 39 in. 
stroke, taking steam at an initial pressure of 160 1b. per 
square inch. On leaving the ways the vessel was named 
the Febrero. 





The Goliath, which was launched at Chatham on the 
28rd inst., is one of six battleships, the other five being 
the Canopus, building at Portsmouth ; the Ocean, build- 
ing at Devonport; and the Vengeance, Albion, and 
Glory, building at Barrow, Blackwall, and Birkenhead 
respectively. They are somewhat smaller than the 
Majestic class, but they possess the advantage of being 
able to steam nearly a knot faster, while the armament of 
the two types of ships is very similar. The chief dimen- 
sions are: Length Saimeen perpendiculars, 390 ft. ; ex- 
treme breadth, 74 ft. ; draught of water, forward and aft, 
26 ft. ; displacement to load water-line, 13,000 tons. The 
ship has a belt of 6-in. steel Harveyed armour, 196 ft. in 
length, extending from 5 ft. below the water-line to 9 ft. 
above it. At the ends of the belt there are rounded 
armour bulkheads of Harveyed steel, 12 in., 10 in., and 
8 in. in thickness. The two barbettes are protected with 
12-in. armour on the upper tier of plates, and 6-in. on the 
lower tier, the latter being behind the side armour. The 
fore conning tower has 12-in. Harveyed steel armour, and 
the after conning tower 3-in. nickel-steel armour. The 
main and middle decks between the armour bulkheads are 
protected with plates of 4 in. and 1 in. in thickness re- 
spectively. The casemates for the 6-in. quick-firing guns 
are protected with 6-in. armour, with plates at the back 
2in. thick. The end main deck casemates have novel 
features in that the guns can fire right forward and right 
aft. The contractors for the armour are Messrs. C. 
Cammell and Co. and Messrs. J. Brown and Co. The 
armament consists of four 12-in. (46-ton) breechloading 
wire guns on turntables in circular redoubts, with all- 
round loading mountings, the guns being protected by 
8-in. Harveyed steel shields; twelve 6-in. quick-firing 
guns, eight in casemates on the main deck, and four in 
casemates on the upper deck; ten 12-pounder guns, six 
on the upper deck —s. and four on main deck, 
forward and aft; six 3-pounder Hotchkiss guns, three in 
military top on each mast; two 12-pounder boat and 
field guns, eight .45-in. Maxim guns, and six Howitzers. 
There are four submerged tubes for firing 18 in. torpedoes, 
two on the broadsides forward and two aft. The ship 
will carry 14 18-in. torpedoes and five 14 in., the 
latter being for firing with dropping gear from the ship’s 
steamboats. Messrs. John Penn po Sons are the con- 
tractors for the engines, which are of the inverted triple- 
expansion type. The boilers, 20 in number, are of the 
water-tube Belleville type, and will be placed in three 
water-tight compartments. The cylinders of the engines 
are 30 in.. 49 in., and 80 in. in diameter respectively, 
with a 4 ft. 3 in. stroke. The twin screws are 17 ft. in 
diameter, and arranged so that the pitch can be varied. 
The engines will develop 13,500 horse-power, and this 
will give a speed of 18} knots. The ship is supplied with 
the usual auxiliary machinery, refrigerating machines, 
electric light plant, &c. The total coal-carrying capacity 
is 1900 tons—930 in the lower bunkers abreast the ma- 





chinery, 390 tons in the wings outside these bunkers and 


next to the skin of the ship, and 580 tons on the protec- 
tive (middle) deck at the sides of the ship. This quantity 
of coal will enable the vessel to steam for about 30 days at 
10 knots, making due allowance for coal consumption for 
auxiliary purposes. The ship is fitted with two steel 
masts and 16 boats. The hull is constructed on the 
bracket system, and all work is made water-tight to the 
height of the upper deck. 

Messrs. Robert Stephenson and Co., Limited, launched 
from their shipbuilding yard at Hebburn, on the 23rd 
inst., a fine steel screw steamer named Rathfran, for the 
Irish Channel trade, which has been built to the order 
of Messrs. William O. McCormick and Company, of 
Kingston, co. Dublin. The vessel is of the raised 
quarter-deck type. Her dimensions are: Length, 160 ft.; 
breadth, 25 ft.; and depth, 11 ft. 10}in. The propelling 
machinery consists of a set of compound surface-condens.- 
ing engines having cylinders of 20 m. and 42 in. diameter 
by 30 in. stroke, steam — supplied by one boiler 13 ft. 
in diameter by 10 ft. long, having two furnaces of large 
sizes to work at 1201lb. pressure. The vessel has been 
surveyed during construction by Mr. Charles Thompson, 
consulting engineer, of Newcastle-on-Tyne, on behalf of 
the owners. 


On Wednesday, March 23, Messrs. Wigham Richard. 
son and Co. launched from their Neptune Shipyard, 
Newcastle-on-Tyne, a finely modelled steel screw steamer 
named Umbre, which they are building to the order of 
the Cork Steamship Company, of Cork, for their Conti- 
nental service, and which is the third steamer built by 
Messrs. Wigham Richardson and Co. for this company. 
The steamer is 255 ft. in length by 334 ft. beam, and 
will be fitted with triple-expansion engines designed to 
drive her at a good speed. There is also very comfort- 
able accommodation for a limited number of passengers, 
and the arrangements for working both the ship and cargo 
are of the most modern and improved type. 


On the 23rd inst. the steamer Tannenfels, which has 
been built by Messrs. Wigham Richardson and Co. for 
the Deutsche Dampfschiffahrts Gesellschaft ‘‘ Hansa,’’ of 
Bremen, went for a trial trip and then sailed for Middles- 
brough to load. The Tannenfels is 432 ft. in length by 
54 ft. beam, and is fitted with quadruple - expansion 
engines balanced on the Yarrow -Schlick - Tweed 
system, working at 210 lb. pressure and fitted with 
Howden’s forced draught. This is the fifth set of engines 
of this type built by Messrs. Wigham Richardson and 
Co. for these owners, and the former ones have been so 
successful that the ‘‘Hansa” Company have ordered 
others of the same type. 





The Grangemouth Dockyard Company on the 23rd inst. 
launched successfully from their shipbuilding yard at 
Grangemouth a handsomely modelled steel single-deck 
screw steamer named E. M. Dalgas, built to the order of 
Messrs. Svendsen and Christensen, of Copenhagen. The 
vessel has been designed to carry a deadweight of 2500 
tons on light draught, and will be fitted with all modern 
appliances for the quick working of cargo. The vessel is 
intended for general trade from Copenhagen, and is 
adapted for carrying large deck loads of timber when on 
the Baltic route. a engines will be sup- 
og by Messrs. Hutson and Son, Kelvinhaugh, Glasgow. 

he vessel has been built under the superintendence of 
Mr. D. Small, consulting engineer, Glasgow. 





On the 23rd inst. Messrs. Ropner and Son, Stockton- 
on-Tees, launched a fine steel screw steamer named 
Symra of the following dimensions: Length, between 
perpendiculars, 315 ft.; breadth, extreme, 44 ft. 6 in. ; 
depth moulded, 23 ft. 4 in. The steamer has been built 
to the order of Bergen owners, and is of the single-deck 
type, with the builders’ patent trunk, full poop, bridge, 
and top-gallant forecastle. The saloon and cabins for 
captain and officers will be fitted up in the poop aft; the 
accommodation for engineers will be provided in iron 
houses on the bridge deck, and the crew will be berthed 
in the forecastle as usual. She has been designed to 
carry a deadweight cargo of about 4465 tons, and has extra 
— cubical capacity for measurement cargoes. She 
will be fitted with a set of powerful triple-expansion 
engines by Messrs. Blair and Co., Limited. 





The large new screw steamer Tremont, which has been 
built by the Tyne Iron Ship Building ape, ai 
Willington Quay, to the order of Mr. E. C. Thin, Liver- 

], has just run her official trial, when a speed of 12 
nots was attained. This vessel is of the following dimen- 
sions: Length, 350ft.; breadth, 47 ft. ; and 28 ft. 3 in. 
moulded depth. The engines, which have cylinders 
254 in., 41in., and 68 in. in diameter by 48 in. stroke are 
supplied with steam by three large single-ended boilers, 
and were built by the North-Eastern Marine Engineering 
Company, Limited, Wallsend. 








‘*Ratway Track AND TrAcK Work”: ERRATUM.— 
In the review of this book which appeared on page 329 
of our last issue, we regret that by a ypographis! error 
the name of the author was misspelt ‘* Trotman ’ instead 
of ‘* Tratman.” 


NEWFOUNDLAND.—The Newfoundland Government has 
concluded an arrangement with Mr. Reid, a prominent 
Canadian contractor, which promises to bring about an 
extensive development of the resources of that colony. 
Mr. Reid undertakes to establish pulp and lumber mills, 
to work coal, copper, pyrites, and other minerals, to con- 
struct an electric railway in St. John’s, and to pave = 
main streets of that city. The proposed works W! 





altogether involve an outlay of 3,000, 000/. 
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AMERICAN IRON AND STEEL PRACTICE. 


(See Mr. Head’s Paper, Page 381.) 
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INDUSTRIAL NOTES. 
Tu Board of Trade returns concerning the state of 
employment enable us approximately to ascertain the 
condition of trade better than any returns of the last 


seven or eight months. The figures are based on 2290 
separate returns, of which 1648 were from employers, 
508 from trade unions, and 134 from other sources. The 
unemployed members of trade unions are, on this occa- 
sion, increased by the number still out of employment 
in the engineering trades, those on strike and locked 
out being previously omitted in the Tables, and given 
separately inanother place. There has been a marked 
improvement as compared with the previous returns, 
but the high level of employment of a year ago was 
not reached at the date of the compilation. The labour 
market was not much disturbed by labour disputes in 
the past month, and the changes in wages have been 
comparatively unimportant. The 116 unions making 
returns had an aggregate of 466,362 members, of whom 
20,517 or 4.4 per cent. were unemployed, inclusive 
of the engineers and others who had not yet been 
able to obtain re-employment. In the previous month 
the proportion was 4.96 per cent., and a year ago 3 
per cent. The chart line isdownward rather strikingly, 
lar More so than a year ago. The classified Table in 
the next column is encouraging as compared with some 
Previous ones, but the percentage of unemployed 
above 7 per cent. is large. 








Fig.2. 


FRONT ELEVATION. 


The figures below tell their own tale; the favour- 
able sign is the larger percentage of members em- 
ployed in the first line showing less than 1 per cent. 


at 
| Percentages of Unem- 











Number} Total ployed 
Percentage of tables | cave aN oe ; . 
Unemployed. Making}; such | Pie 
|Returns| Unions.| Last | Previous | Year 
Month. | Month. | 4 
go. 
Under 1 percent. ..| 20 88,799 19.0 185 10.1 
1 and under 2 per | 
cent. on sol - 80 87,690 188 17.2 | 818 
2 and under 3 per 
17 30,673 6.6 9.6 22.6 


cent, be e 
3 and under 5 per 
cent. ee --| 2 53,888 12.2 6.6 | 13.6 
5 and under 7 per | 
15 





cent. ee sol 72,502 | 15.6 26.2 19.5 
7 and under 10 per 

cent. oa + 10 113,882 24.4 5.0 0.9 
10 per cent. and up- | 

wards ° ee 10 15,928 3.40 | 16.9 1.5 





Totals --| 116 466,362 100.0 | 100.0 


| 


100.0 
| | 





out of employment ; the unfavourable sign is in line 6, 
showing 10 unions having more than 7 per cent. un- 
employed, and furnishing 24.4 per cent. of the total 
unemployed. 









CROSS SECTION. 


Employment in the coal-mining industries continues 
to be good, but it is —s so good as at the same 
period of last year. At collieries employing 435,914 
persons the time worked on the average was 5.24 days 
per week throughout the month; in the previous 
month it was 5.34 days. The lowest time put in was 
in Northumberland, Derbyshire, and Staffordshire, in 
each of which the time fell below five days per week ; 
in all other districts, including Scotland and Ireland, 
the average was above five days per week. The 
Lothians, South Wales, and Yorkshire stood the 
highest, and West Scotland the next highest. 

Ironstone mining is still good, but not so good as a 
year ago. At mines and workings employing 17,519 
persons the average time worked was 5.79 days per 
week ; a year ago the average was 5.86 days per 
week. But the slight difference does not affect the 
general fact of the constant time worked, approximat- 
ing to a full week on the average, a fact which speaks 
well for the industry of the men, as well as for the 
activity in trade in ironstone mining for a long time 

st. 

"ie the pig-iron industry the iron works reported 
upon had one more furnace in blast than a month ago, 
and four more than a year ago. The number of per- 
sons employed was 23,575, or 70 more than a month 
ago, and 1350 more than a year ago. Employment in 
the steel works further improved in the month. At 
137 works 39,252 persons were employed, as compared 
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with 38,562 a month ago, and 38,232 a year ago, an 
increase of over 1000 employed at such works. At 
the puddling furnaces and rolling mills there has been 
a slight falling off in the number employed. At 95 
works 19,492 were in employment at the end of the 
month, as compared with 19,635 in the previous 
month, and 19,653 a year ago. In the tinplate trade 
the number of mills at work was 318, as compared 
with 335 in the month previous, and 334 a year ago. 
These fluctuations have been continuous of late. 





Employment in the engineering trades had much 
improved, but the effects of the recent dispute had 
not wholly disappeared. The proportion of unem- 
ployed members was 7 per cent., whereas in the pre- 
vious month it was 6.4 per cent., but the latter did 
not include the locked-out men. At the same period 
of last year the proportion was only 2 per cent. If 
the men still unable to obtain re-employment were 
omitted, the proportion out of work would be about 
4.1 per cent., or double that of a year ago. 

In the shipbuilding trades there has been a vast im- 
provement. The proportion of unemployed was 6.8 
per cent., as compared with 10.9 in the previous 
month, and 5.8 per cent. a year ago. The branches of 
those trades were very adversely affected by the re- 
cent dispute, and they, too, have not quite recovered 
from the long stoppage. All the indications point to 
a full recovery of the lost position as regards employ- 
ment in all branches affected by the long-continued en- 
gineering dispute. 

Employment in all branches of the building trades is 
very good, exceptionally so for the time of year. In- 
deed, it has been so all through the winter. The pro- 
portion of unemployed members in the various unions 
was only 1.7 per cent., as compared with 2 per cent. 
in the previous month, and 2 per cent. a year ago. 
The furnishing and wood-working trades are also more 
actively engaged, the proportion out of work being 
only 2.8 per cent., as compared with 5.1 per cent. in 
the previous month, and with 3 per cent. a year ago. 





Both in the printing and bookbinding trades em- 
ployment is good, the proportion of unemployed being 
3.6 per cent., as compared with 4.9 per cent. in the 
previous month, and 4.4 per cent. a year ago. In the 
paper trades employment is reported to be steady, the 
proportion out of work being 3.5 per cent., as com- 
pared with 3 per cent. in the previous month, and 2.9 
per cent. a year ago. 

The glass trade is still in a depressed condition, 
with 11.8 per cent. out of work, 11.5 in the month 
previous, and 12.5 a year ago. In the leather trades 
there is a slight improvement, 3.7 per cent. being 
unemployed, as compared with 4.2 per cent. last 
month, and 2 per cent. a year ago. The boot and 
shoe trades are dull generally, but improved in some 
centres. The same may be said of the tailoring trades 

slightly better all round. 

In the textile trades there is some improvement, 
both in the cotton and the woollen branches, but 
the hosiery trade is slack. In 518 mills, employing 
85,000 females, 69 per cent. were on full time. 

Dock and riverside labour was not so well employed, 
the average number employed in London being 14,087, 
as compared with 16,190 in the previous month, and 
15,062 a year ago. Agricultural labour was well em- 
ployed during the month in most places. 





There were 25 fresh disputes in the month, involv- 
ing 3568 workpeople. The corresponding number for 
the previous month was 28, involving 6795 work- 
people. In the same month of last year the number 
of disputes was 58, involving 23,631 workers. It 
would seem that the energies of the men were ex- 
hausted by the long engineering struggle. Of the 
total number rep foe six took place in the building 
trades ; five in the engineering, shipbuilding, and 
allied trades ; five in the textile trades ; four in coal- 
mining, and five in various other trades. Settlements 
were effected in 25 old and new disputes, affecting 
2647 workpeople ; of those, seven affecting 283 persons, 
were in favour of the workers; nine, affecting 1455 
persons, in favour of the employers ; and nine, affect- 
ing 909 persons, resulting in a compromise. These 
figures show thatthe tice is against the workers, even 
though the state of trade favours an advance move- 
ment. The cause of this i: tolerably obvious: one great 
defeat has affected other vrades. 

There were changes in the rates of wages affecting 
9750 workpeople reported during the month. Of these 
$350 received advances in wages, and 1400 sustained 
decreases. The net result all round was an estimated 
increase of 24d. per head in wages weekly of all those 
affected. One of the changes, affecting 450 work- 
people, was arranged by arbitration—after a strike. 
Changes affecting some 1200 workers were effected by 
the sliding scale, and the whole of the other changes, 
affecting about 8100 workers, were obtained by nego- 
ciation between the workers and their employers, or 
by their representatives. Some of the matters in dis- 
pute were very curious, some being the supply of pre- 
pared materials by firms not paying the recognised 





rates of wages. The amount of time lost by disputes 
in the month is estimated at 439,000 working days. 
In the same month last year 220,000 working days. 
But in the previous month the total reached 1,393,500 
working days, which was a very high rate. The loss 
in wages is stupendous, and needs a tolerable advance 
to make up for the losses sustained. 





The monthly report of the Amalgamated Society of 
Engineers states that the absorption of men into 
employment has been proceeding fairly satisfactorily 
in the provinces, where the principal employers had 
loyally given effect to the freedom of employment 
clauses in the recent agreement. Those clauses relate 
to not giving preference to non-union men. But, the 
report states, some employers have shown little 
regard to the terms of agreement, for they have 
started non-unionists to’the exclusion of members of 
the society. Exceptions of this kind were to be ex- 
pected; no such long period of antagonism could 
finally end without some lingering friction. The 
report shows a decrease in members from 90,813 to 
89,862, or nearly a thousand. But the number on 
donation benefit had fallen from 23,411 to 6794, or 
less than the number often on that benefit in periods 
of depression. The number of members on_ sick 
benefit was 1997, and those on superannuation allow- 
ance was 3091. This makes a total of 11,882 on the 
three principal benefits. The estimate of the cash 
balance at the close of the year was 180,000/., at the 
close of the dispute 140,000/., so that the solvency of 
the union is secured. Since the date of these figures 
the income has largely exceeded the expenditure ; the 
position consequently is better than a month ago. 
The levies have been reduced also, so that the strain 
on the members has been lightened. The list of levies 
shows how severely the men in work had been taxed 
during the strike and lock-out. Under the head of 
‘‘victimising made easy,” there is an attack upon two 
other unions, the United Pattern Makers’ Association 
and the Co-operative Smiths ; unionism seems to be 
synonymous with dissent and detraction. The Ameri- 
can and Canadian Council collected and sent as volun- 
tary contributions 9225 dols. to the lock-out fund. 
The officers call the dispute the ‘‘ Waterloo of trade 
unionism,” but if so it isa French Waterloo, not the 
English one. The number on donation in the Austra- 
lian branches has increased again, so that trade there 
does not seem in a flourishing condition as regards 
engineering. The council sent 4000/. to the dispute 
fund, and some more was still to be sent. 


The report of the Boilermakers and Iron Shipbuilders 
is more encouraging than for a long time past. It 
says: ‘*The returns from most of our districts show 
that there is an abundance of work for all hands. For 
a number of years the shipbuilding trade has not been 
in such a brisk and flourishing condition as at present. 
All the yards, in all the districts, are full of work. In 
the other branches of our trade, bridge and girder and 
structural work, there is also a plentiful supply.” It 
yoes on to say that inquiries are very numerous, but 
Goidews decline to take further orders for delivery this 
year. <A scarcity of workmen is experienced in many 
cases, and the society has more applications for men 
than for many years past. The report insists upon 
the men staying at their work as per rule. Members 
must not damage the reputation and influence of the 
society by rushing from place to place. The men are 
cautioned that if they do the rule in such cases will 
be enforced. The total number on the funds was 
4470; in the previous month it was 6935. Of that 
total 2805 were either on donation, signing the vacant 
book, or on travel ; 1140 were on sick benefit, and 525 
on superannuation allowance. The decrease on the 
funds was about 2500 in the month, while the cost de- 
creased from 95691. 12s. 6d. to 5162/. 9s. 9d. ; members 
meanwhile increased by 152. The question of ‘‘a dis- 
charge note ” is often discussed, and mostly condemned 
by trade unionists. In this society the rules provide 
for a discharge note from the foreman, stating the cause 
of discharge, and the report expresses a hope that fore- 
men will not think it too much trouble to provide it. 
The apprenticeship question often crops up, and the 
members are reminded that the lower grades want 
filling as well as the higher grades in the trade. The 
way in which this society deals with men who fail in 
their duty to employers is exemplary ; for instance, 
some men are reported to have taken piecework, and 
then, after doing the easiest part, to have drawn wages 
therefor, and then left it without due notice to the 
foreman, thus entailing loss and inconvenience to the 
employer. It is resolved to inflict the heaviest 
penalties for this conduct. If unions insist upon a 
fair day’s work for a fair day’s wage, the employers will 
give the fair wage. 





The condition of the engineering and allied trades 
throughout Lancashire is one of general activity in 
nearly all branches. In some there is great pressure 
of work, especially in the machine-tool branches. 
Stationary engine-makers and locomotive builders are 
nearly as full of work and under equal pressure. 





Boilermakers in all districts are fuller of work than 
for a lung time past. The machine-making industry 
is also well employed all through, both for export 
purposes and for home requirements. In numerous 
cases the engineering firms are so full of orders that 
they cannot accept new work to be delivered within 
specified periods, and scarcely any of them can book 
new orders for delivery this year. The exceptional 
activity in the shipbuilding branches is increasing 
the demand for machine tools and other descriptions 
of work required for marine engineering and ship- 
building purposes, and at the same time there is a 
great demand for railway plant and material. It is a 
long time since there was such general activity in all 
branches of engineering, and the prospects indicate 
that it will last not only over the remainder of this 
ear, but well into the next year. The general 
ranches of trade in the Manchester and Salford dis- 
trict, represented by 23,036 members of unions, is 
also brisk, for only 894 were reported out of employ- 
ment at the date of the labour returns to the Board of 
Trade, or 3.9 per cent. The returns of the Amalga- 
mated Society of Engineers report generally, from all 
the Lancashire districts, that trade is moderate or 
good, and only here and there bad in a comparative 
sense. But the resumption of work in all the districts 
has not yet been felt appreciably in the iron trade, 
Users were already provided with material to a large 
extent, so that the pressure for material is yet to 
come. Makers are shy of any obligations to supply 
material for future delivery at the present rates, 
Buying goes on steadily in moderate quantities, but 
when any pressure comes there will most likely be an 
advance. The steel trade is of full activity in all 
branches. Altogether the outlook is good and encou- 
raging, both as regards raw and finished material and 
all branches of the iron and steel-using industries, 





In the Wolverhampton district a slight improve- 
ment in the iron trade is reported. There is an in- 
creased demand for various kinds of finished iron, but 
the prices are declared to be unsatisfactory, except as 
regards unmarked bars. Home buyers are placing 
orders for early supplies of material as their stocks 
are becoming low, and they require early deliveries. 
There is a satisfactory volume of business on hand for 
shipping houses, and advices are coming to hand from 
several foreign markets, all tending to increase the 
pressure. All parties anticipate a considerable expan- 
sion of business at an early date. The mills and forges 
are kept going fairly well in execution of orders already 
in hand. There is a steady business in best bars and 
unmarked iron. Best and working-up sheets have a 
fair rate, and there are more inquiries for common 
sheets, but there has been no improvement in prices, 
The steel trade is full of activity in all branches. 
There is a severe demand for pig iron, the supply 
falling short of the requirements. Employment is 
good in the engineering branches and in moulding; 
but boiler, bridge, girder, and tank makers only re- 
port it as moderate. Cycle makers say that trade is 
quiet. These reports relate to the outlying districts 
as well as to Wolverhampton. Most of the hardware 
industries are well employed, both in the lighter and 
the heavier branches; but some report the state of 
trade as quiet, the filesmiths as rather slack. The 
outlook, on the whole, is good, even in the branches 
now said to be quiet. 





In the Birmingham district the iron and steel trade 
has not been very active, but there is a healthy tone 
about it. Orders for home consumption are coming 
briskly, especially from local consumers; but the export 
business is quiet. Marked bars for engineering pur- 
poses are in demand, and so also are some other 
qualities. Generally trade is very good, only some 
452, out of a membership of 20,090, being unemployed ; 
that is, about 2.2 per cent. The engineers complain 
that employment is not quite so brisk, but some of the 
allied branches of trade are well employed. 

The Admiralty stand firm to their decision not to 
reinstate the men dismissed at Portsmouth. Mr. 
Goschen maintains that it is a matter of discipline, 
and also that there were personal reasons for the dis- 
charge of, at least, oneofthe men. There is a pressure 
of work at the dockyards at present, and the Ad- 
miralty have ordered three hours per day overtime to 
be worked by all the men employed at the Portsmouth 
Dockyard until further notice. The new programme 
will entail a heavy expenditure, and a great increase 
of employment in all the Government yards and also 
in numerous private firms of various kinds. lhe 
Government have made some concessions to the under- 
paid labourers, the full extent of which is not yet 
made known. 





The Post Office have also decided upon some conces- 
sions mainly in the direction of holidays, the cost of 
which is estimated at 80,000/. The concessions granted 
under the scheme of the committee presided over by 
Lord Tweedmouth cost about 308,000/. But there 
is a further outcry against the Post Office authorities 
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for the discharge of a member of the Fawcett Associa- 
tion, and a protest is being made against the action 


taken. 





Active preparations have commenced for the next 
May-Day labour demonstration in London, one feature 
being an invitation to the four discharged Dockyard 
men to be present and address the meetings. The 
organisation is being mainly made by the socialists and 
the Independent Labour Party, but many of the 
London trade unions have given in their adhesion. 





London trade unionists are organising in support of 
the Cheap Trains Bill promoted by Sir J. Blundell 
Maple, M.P. The determination seems to be to 
compel all the companies to provide cheap trains at 
convenient times, and not to limit them as now. 





The sad condition of the Welsh tinplate trade is 
shown by the failure of a large firm in South Wales, 
employing some 2000 hands. It is stated that, in 
1879, the firm made a profit of 366,432/., but since 
1893 the American tariff had crippled the trade. The 
concern is to be wound up under a voluntary winding- 
up order, the liabilities being nearly 60,000/. 





The agitation in South Wales and Monmouthshire 
as to the continuance of the sliding scale arrangement 
is regarded as likely to end that arrangement. The 
men have taken their stand upon the control of the 
output, which employers have a repugnance to adopt. 
The men also want a 10 per cent. in the ls. upon the 
present standard, and a 5 per cent. advance in wages. 
The recent conference was adjourned so that the dele- 
gates could consult their constituents upon the various 
matters, 





The London Society of Compositors have decided 
by a majority of 4790 to 2426 not to extend the pro- 
vident benefits and increase the contributions to 1s. 3d. 
per week. Increased benefits can only be assured by 
increased contributions, if the society is to be a solvent 
concern. The one goes with the other. 





The new London County Council have elected two 
labour men as aldermen by mutual consent. Both 
are prominent trade unionists, mainly of the newer 
type, and, presumably, in favour of the forward 
policy of the Seamail as regards getting rid of the con- 
tractor, and of continuing the Works Department. 


Some serious rioting has taken place in Spain, at 
Ortdilla, Bilbao, where there was a strike. Those on 
strike attacked those who remained at work, firing 
upon them with revolvers, killing one and wounding 
others. Then the gendarmerie hurried to the spot, and 
were compelled to fire upon the mob, killing some and 
wounding others. The two bodies were in close con- 
flict for some time before the men were compelled to 
disperse. We may well feel glad that no such violence 
took place in the recent great struggle between the 
engineers and their employers. 








Sour ArricAN TELEGRAPHY. — The revenue of the 
South African telegraph department last year was 148,557/., 
and for the preceding year 128,323/., showing an increase of 
20,2331. in 1897. The traffic receipts amounted last year 
to 121,506/., against 112,040/.; and private wire rentals 
and miscellaneous receipts to 27,051/., against 16,283V. 
The total number of messages evasion in 1897 was 
2,392,085, an increase of 158,539 for the year. 





_ Our Ratts ABproap.—Our rail exports fell off slightly 
in February, but the general result, as far as the new 
year has developed itself, is still favourable. The ship- 
ments of February were 40,642. tons, as compared 
with 44,989 tons in February, 1897, and 46,899 tons in 
February, 1896. The shipments to Argentina in February 
were 4163 tons, as compared with 3116 tons and 7765 tons 
respectively ; to British South Africa, 9097 tons, as com- 
ori with 1512 tons and 1469 tons respectively; to 

ritish India, 17,322 tons, as compared with 47,394 tons 
and 24,548 tons respectively ; and to Australasia, 7655 
tons, as compared with 6444 tons and 3413 tons 
respectively. The aggregate exports for the first two 
months of this year were 103,766 tons, as compared 
With 81,314 tons in the corresponding period of 1897 
and 85,850 tons in the corresponding period of 1896. 
The increase observable this year is largely due to aug- 
mented deliveries to Egypt, to which country 17,344 tons 
of rails were forwarded in January and February, as com- 
pared with 2461 tons in the first two months of 1897, and 
21 tons in the first two months of 1896. Argentine im- 
ported 15,206 tons of British rails to February 28 this 
year, as compared with 6184 tons and 19,081 tons respec- 
tively ; British South Africa, 17,310 tons, as compared 
With 6564 tons and 1705 tons respectively ; British India, 
42,474 tons, as compared with 69,016 tons and 41,486 tons 
respectively ; and Australasia, 5136 tons, as compared 
with 14,847 tons and 10,330 tons respectively. The value 
of the rails exported in February was 186,239/., as com- 

ared with 210,575/. in February, 1897, and 207,745/. in 
qarenty, 1896 ; while the corresponding value for the 

rst two months of this year was 477,157/., as compared 
With 374,8047. and 357,291J. respectively. 





NOTES ON AMERICAN IRON AND STEEL 
PRACTICE.* 
By ARcHIBALD P. Heap, M.I. Mech. E., M.I.E.E., 
A.M.1I.C.E. (London). 


THE competition of the United States of America with 
this country in iron and steel products, is one which is at 
the present time being brought somewhat vividly before 
the notice of British iron and steel masters. Competition 
in the manufacture of machinery and tools, in which 
ingenuity, factory organisation, and originality of con- 
ception play an important part, rather than cheap raw 
materials, is of older date. The.importation from America 
of heavy products such as pig iron, billets, and rails into 
this country and neutral markets, commenced only two or 
three years ago, and must now be seriously reckoned with. 
Prior to that date, it was considered that America would 
never bea serious rival, owing to the obvious disadvantages 
under which she laboured, ¢.g., the long distances over 
which materials had to be hauled, and the high cost of 
labour. During the period of depression from 1890 to 
1895, American ironmasters learned a hard lesson in eco- 
nomy, and were forced to alter many of the extravagant 
habits which had grown up during the period of pros- 
perity which followed the conclusion of the war between 
the North and South. 

Americans have utilised their opportunities to the full. 
Their magnificent natural resources have been developed, 
notably the ore regions of Lake Superior and Alabama, 
and the coal and coke regions of Connellsville and Ala- 
bama, while the great distances have been largely neu- 
tralised by the extraordinarily low railway rates. When 
the President of this Institute asked the author for a 
paper, he felt he could not do better than lay before you 
a few of the notes on American iron and steel practice, 
taken during some eight visits to the United States, 
extending over the last eight years. These notes make 
no pretence to be complete, nor is it the author’s inten- 
tion to imply that American practice is necessarily supe- 
rior to English. The members of the Institute know 
sufficient of the latter to judge for themselves. He gives 
these notes in the hope that some at least may prove to 
be of use and interest. 

Iron Ore Fields.—Practically the whole of the coal, ore, 
and iron industries may be said to lie to the east of the 
River Mississippi, which approximately divides the 
United States into two equal halves. On the map of this 
eastern half (see Fig. 1, page 379) the shaded rectangles re- 
present production of iron ore, and the black rectangles pig 
iron, the respective areas being proportional to the annual 
outputs. It will be noticed that the bulk of the ore comes 
from the States of Minnesota and Wisconsin, bordering 
on Lake Superior. Alabama ranks next as an ore-pro- 
ducing State, while Pennsylvania takes the lead in the 
production of pigiron. The five chief iron-ore districts 
of Lake Superior (see Fig. 4), are the Marquette, Meno- 
minee, Gogebic, Vermillion, and Mesabi ranges, of which 
the last was discovered as lately as 1892. e following 
Table gives typical average analyses of the ores : 
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Iron .. mr .. 65.018 | 60.72 56.294 | 63.22 61.52 
Phosphorus .. --, 0.082 0.051 | 0.087 0.044 0.097 
ilica .. ve 3.898 | 3.635 | 11.776 3.779 6.486 
Manganese .. 0043 | 2.445 | 0.238 0.596 0.362 
Alumina 1.205 | 1.495 | 1.278 | 1.213] 1.996 
fies... .| 0.481] 0.175 | 1.611} 0.412] 0.718 
Magnesia .. ..| 0.176 | 0.115 | 1.826; 0.12 0.496 
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The above analyses include both Bessemer and non- 
Bessemer ores, the limit of phosphorus in the former 
being about 0.065 per cent., but depending on the per- 
centage of iron. In the resulting pig iron this limit 
becomes 0.1 per cent. of phosphorus. The ores are, as a 
rule, very cheaply mined, especially in the Mesabi 
range, where the cost of getting by steam shovels, in- 
cluding labour and stores, is only 7 a per ton. 

Almost all the ore mined in the Lake Superior district 
is smelted in Illinois, Ohio, and Pennsylvania. It is 
taken in special ships to Cleveland, which is the largest 
distributing centre, and is then sent by rail to the various 
iron-smelting districts, notably the Mahoning Valley and 
the Shenango Valley, both in Ohio, and to Pittsburg. 
Much ore is also taken by lake direct to the Illinois Steel 
Company’s works at Chicago. 

Ore Ships.—The lake ore ships are of very special con- 
struction, the conditions being somewhat peculiar. The 
draught must be limited to 16 ft., in order to pass the 
various canals. Further, they must have numerous hatches 
to admit of rapid loading, and they must be strong enough 
to safely encounter the sudden and terrific storms which 
sweep over the great lakes. With this object the bottoms 
are almost flat, there being but 3 in. dead rise. Ships are 
made to carry 6000 tons, the dimensions being 413 ft. long 
and 48 ft. broad. The hatches in such a ship are 11 in 
number, spaced 24 ft. apart from centre to centre. The 
ship, regarded as a box girder, would be much weakened 
by the hatches, were it not that covers are made excep- 
tionally strong, and when in position form an integral 
part of the structure. At the ore-loading docks, the ore 
is brought in main car lines, which drop the ore into 
bunkers below (see Fig. 2). These are placed at 12 ft. 
centres, each one holding 60 tons. The floor slopes side- 
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bore towards the ship, so that when the door at the lower 
end is opened, the ore slides down a shoot into the hold 
of the vessel. Eleven alternate bunkers are simulta- 
neously emptied into the 11 hatches of the ship in a few 
seconds. The ship is then moved 12 ft. forwards, and 
the 11 intermediate bunkers are similarly emptied. Thus 
22 bunkers containing 1320 tons of ore are quickly loaded, 
after which the ship is taken to a new position opposite 
a fresh set. As the bunkers are ready filled when the 
ship arrives, loading is extremely rapid, and as much as 
3200 tons have been loaded in 55 minutes at Ashland. 

The unloading at Cleveland or Chicago is also very ex- 

ditious, though hand labour is required for filling the 
a i The Brown Hoisting Company’s apparatus (see 
Fig. 3), which is almost exclusively used, consists of an 
overhead track, in the form of a bridge, of long span. 
The two ee move longitudinally on rails to suit the 
position of the hatchway. A winding engine is attached 
to one support, and by suitable drums and clutches, is 
able to run a bucket to the extreme end of the bridge, and 
lower it into the hold through the hatchway, over which 
it projects. The bucket being on wheels can at the later 
stages of unloading, be moved to any desired position in- 
side, and all the ore cleaned up. It 1s filled by men with 
large wooden spades, and is then hoisted up, run in and 
upset at any point, a its contents either into cars 
or on a dump heap. Each machine is provided with 
three tubs, and can unload 2000 tons in eight hours, 
Large numbers of such machines may be seen at the 
Cleveland Docks, where unloading of ore is actively 
carried on during the seven months of open navigation. 

Location of Blast-Furnaces.—If we consider the average 
Lake Superior ore to contain 60 per cent. of iron, it 
follows that 1% tons of ore are needed to produce 1 ton of 
pig iron. In the best American practice, less than 1 ton 
of coke is used per ton of pig. Therefore, as far as ca:- 
riage is concerned, the blast-furnaces should be near the 
ore rather than the coke. The great coke-producing dis- 
trict of the north is at Connellsville (see Fig. 4), about 50 
miles south-east of Pittsburg. The coke is of a quality 
equal to the best Durham, and is still largely made in 
beehive ovens. If there were no great lakes, and all car- 
riage of materials were by rail, blast-furnaces should 
obviously be near the ore mines rather than at Pittsburg. 
But since water carriage is cheap, and the rate from the 
mines to Cleveland, or any lake-shore point, is about the 
same, it follows that the most advantageous position for 
blast-furnaces is at a lake port, as near to the Connells- 
ville coke as possible, say, on the southern shores of Lake 
Erie. Acting on these and other considerations, the 
Johnson Steel Company, of Johnstown, Pa., desiring to 
put down new works for the manufacture of pig iron and 
steel rails, chose, after careful consideration, Lorain on 
Lake Erie, about 24 miles west of Cleveland, as the most 
suitable spot in the United States. Pig-iron manufacture 
has not been much developed at Cleveland itself, partly 
because of the high value of land. The positions of the 
Mahoning and Shenango valleys as iron-smelting centres, 
being between Cleveland and Connellsville, are not so 
good as that of a lake port; since for every ton of pig 
— 14% tons of ore must be hauled 65 miles by rail 

rom Cleveland, and 1 ton of coke 135 miles from Con- 
nellsville. Pittsburg might be expected to be still 
worse situated, involving a 150-mile haul for the ore and 
a 50-mile haul for the coke. Yet here the pig-iron manufac- 
ture flourishes. The Carnegie Steel Company, of Pitts- 
burg, have recently largely overcome the disadvantages of 
their geographical position by building a railway from 
Conneaut, on the lake shore, to Pittsburg, a dis- 
tance of about 135 miles, which is to be used exclu- 
sively for mineral traffic, the working expenses being re- 
duced to a minimum by having long and heavy trains of 
large cars drawn by powerful locomotives, all passenger 
traffic, with its attendant complications and expenses, 
being excluded. The cost of hauling ore on this line is 
said to be one-seventh of a penny per ton-mile. 

A large locomotive (see Fig. 5, page 382) made specially 
for such ore traffic, has two cylinders, 22 in. in diameter by 
28 in. stroke; it works at 200 lb. steam pressure, and 
weighs with the tender 130 tons. It can haul a train 600 
tons on the level at 30 miles an hour. The cars (see Fig. 6) 
for the ore traffic on the new Pittsburg, Bessemer, and 
Lake Erie Railroad are entirely of steel, and are provided 
with drop hoppers. The carrying capacity is 45 tons, 
with a tare of 15 tons. 

Alabama Pig Iron.—Within the last 10 years, the 
Birmingham (Alabama) district (see Fig. 7) has proved 
itself a formidable rival to the older northern districts in 
the production of foundry pig iron. 

Birmingham, with the neighbouring town of Bessemer, 
is situated between the Warrior coalfield and the Red 
Mountain iron-ore deposits. These form the south- 
western extremity of the Appalachian region, which runs 
in a south-west direction from Washington to Birming- 
ham, a distance of 700 miles. On the north-west side of 
this line are almost continuous coalfields, and on the 
south-east side iron-ore deposits. It fellows that at 
almost any point on this line, the minerals necessary 
for iron smelting are found in close juxta-position, and 
the traveller from New York to New Orleans, traversing 
this region from end to end, passes blast-furnace plants at 
frequent intervals. ‘The conditions, however, are most 
favourable at Birmingham, and here a flourishing industry 
is established. When the author first visited this dis- 
trict in 1890, a period of commercial inflation, when land 
was being sold at Bessemer for New York prices, he 
heard a leading citizen, who was doubtless, in the lan- 

age of his fellow-countrymen, ‘‘ talking through his 

at,” proclaim in a public speech that if Birmingham 
went on progressing as she was then doing, she would 
outstrip her namesake in the old country, and would have 
to be re-christened London. When he re-visited the dis- 
trict in 1894, a few years of hard times had put the iron 
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trade on a healthier and more stable basis, but nothing 
more was heard of a change of name. 

The Red Mountain ores are of two kinds, viz., the 
fossil, or limey red hematite, containing 35 per cent. of 
iron and 31 per cent. of lime, and the siliceous ore, con- 
taining 50 per cent. of iron and 20 per cent. of silica. 
These are mixed to produce 38 per cent. of iron, the mix- 
ture oe self-fluxing, and requiring no calcining. The 
ores cost from 2s. to 2s. 6d. per ton, delivered to the fur- 
naces. Both ores are phosphoric, but are very cheaply 
mined, being practically dug from the surface. he 
Warrior coal is of a good coking quality, but requires 
preliminary washing. The coke costs 7s. 2d. per ton 
delivered. Both ore and coke are near the furnaces. 
From the top of the Ensley furnaces, near Birmingham, 
may be seen the coal mines and coke ovens within a few 
hundred yards, and in the distance, six miles off, the ore 
mines. The labour is all negro, and is cheap and manage- 
able. Since negroes cannot be induced to join organised 
trades unions, strikes are unknown. As a result of these 
advantageous circumstances, pig iron can be sold at Bir- 
mingham at 24s. ‘ag ton on trucks. For export to Europe 
it is conveyed by rail to Pensacola, a distance of 258 
miles, at 4s. 6d. per ton, or one-fifth of 1d. per ton-mile. 
It is thence carried as ballast on cotton ships at abnor- 
mally low rates to Liverpool, Manchester, or any other 
cotton-receiving port, where a certain amount has been 
sold in successful competition with Cleveland pig. This 
trade, however, is fitful, and cannot be said to have found 
its true level as yet. Basic open-hearth plates are now 
being made at Birmingham, and compete with the Pitts- 
burg product as far north as St. Louis. So far as the 
author is aware, no northern pig iron has been brought 
over the Atlantic, although tin bars, billets, and rails 
made therefrom have been imported to some extent. 

Blast-Furnaces. —So much has been written about 
American blast-furnaces that the author doubts if he can 
say anything new. As is well known, the leading charac- 
teristics are high blast-pressure, moderate internal dimen- 
sions, ample stove power, and large outputs. The blowin 
engines are usually driven at a definite speed, a fixe 
quantity of air being thus forced in per minute, rather 
hon a certain pressure being maintained. The latter 
may vary iii to chance obstructions. <A _ blast- 
furnace plant in ss Mahood Valley, typical of ordinary 
American practice, comprises two furnaces 77 ft. high, 
19 ft. 6 in. diameter of bosh, 10 ft. diameter hearth, each 
being furnished with four hot-blast stoves on the three- 
pass principle, 70 ft. high by 19 ft. diameter. The output 
is 250 tons per day per furnace, or 1750 tons per week 
each. The blowing engines work at 90 revolutions, the 
air pressure varying from 84 lb. to 11 1b. per square inch. 
The lining of such a furnace lasts four years, after pro- 
ducing 270,000 tons of pig iron. This compares unfavour- 
ably with Cleveland (England) practice, where in one 
case a lining lasted 18 years, after producing 500,000 tons 
of pig iron from local ore. The Americans believe in a 
short life and a merry, for furnace linings. The ore is all 
from Lake Superior, containing about 63 per cent. of 
iron, one quarter being the fine Masabi ore, and the re- 
mainder harder varieties from the Menominee range. 
Metal is tapped every six hours. The resulting pig 
(Bessemer quality) contains 0.1 per cent. or under of 
phosphorus, 0.05 per cent. sulphur, 1 to 2 per cent. silicon, 
and 0.6 per cent. of manganese. 

The meaning of the word ‘‘ ton” is somewhat ambi- 
guous in America. Thusa ton of coal, manufactured iron, 
or steel, is 2000 lb., ¢.e., the American “short” or ‘‘net” 
ton. A ton of billets, or scrap, is 2240 lb., while a ton of 
pig iron is 2268 lb., the usual allowance being made for 
sand. In this paper the English ton is used. 

The furnaces ~ ti described, while representing ave- 
rage American practice, bear no comparison to the later 
developments, especially in the Pittsburg district. The 
Tsabella furnace, the Lucy furnace, and various furnaces 
at the Edgar Thomson Works, have each in their turn 
become renowned for record-breaking outputs. At pre- 
sent the four new Duquesne furnaces (see Fig. 8)* of the 
Carnegie Steel Company head the list, and a recapitula- 
tion of their leading features may be of interest. 

They are four in number, and are 100 ft. high, 22 ft. in 
diameter in the bosh, 14 ft. in the hearth, and have acubic 
capacity of 25,000 cubic feet. They are far short in capa- 
city of the largest Middlesbrough furnaces, which have a 
capacity of about 36,000 cubic feet, and which have pro- 
duced 950 tons of Cleveland pig iron per week. In the 
case of the Duquesne furnaces, however, the output has 
reached 700 tons per day per furnace, or 4900 tons per 
week. Perhaps the most remarkable feature of the 
Duquesne furnaces are the methods by which raw 
materials are stocked, handled, and nomad | For storing 
the ore during the five winter months, when lake navi- 
gation is closed, a stockyard (see Fig. 9) capable of hold- 
ing 600,000 tons is necessary. The incoming ore is 
dropped direct into bins, from which it is either fed into 
buckets for charging or deposited in the stockyard. The 
latter is spanned by three tr: velling-bridge conveyors, of 
which all the motions are eectrical. Bins are also pro- 
vided for coke, limestone, &c., each being fitted with a 
branch pipe from the hot blast main, to keep the materials 
from freezing in winter. The charging of materials into 
the furnace tops is entirely mechanical, except for the 
hoist engineman, and there is no one whatever on the top, 
and but few men to be seen elsewhere. The buckets of 
ore or coke are suspended from a carriage which is drawn 
up an incline to the top. Here the contents are dumped 
on to the bell, which is then lowered without pérmitting 
the escape of gas. The whole time for the double journey 
of a bucket is 1? minutes. The ore buckets carry 5 tons, 
and the coke buckets 2 tons. The blowing engines are 


* Fig. 8 will be found on the two-page plate of our 
issue dated April 23, 1897, 





run at 21 revolutions per minute, giving a blast-pressure 
of from 15 Ib. to 25 lb. per square inch. All the larger 
engines in the works are compound-condensing. The 
blast is heated to 1000 - Fahr., by Kennedy-Cowper 
stoves, 21 ft. in diameter by 97 ft. high, of which there 
are four to each furnace. Each stove has its own chimney 
stack 130 ft. high. The raw materials used per ton of pig 
are 1% tons of ore, 1700 lb. coke, and 12 cwt. of limestone. 

The average cost of an American blast-furnace plant, 
comprising one furnace with all accessories, and with a 
capacity of, say, 2000 tons al week, is 60,0007. In Eng- 
land, a pair of furnaces of the Cleveland type, with all 
accessories, capable of making 1000 tons of pig iron per 
week each, from Spanish hematite containing 50 per cent. 
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{are used; but these only eliminate 50 per cent. of the 


sand, and are more expensive than the ordinary method, 
At the Lucy and Duquesne furnaces, the Uehling casting 
| machine is adopted. It consists of two endless chains of 
| cast-iron moulds, with overlapping edges, forming a con- 
tinuous casting platform, about 125 ft. long. The iron is 
| run into the slowly-moving moulds from which the pigs 
are delivered, at a black heat, to a special iron car, from 
which they are transferred to the railroad cars when cool. 
| The empty moulds on the return journey are coated with 
lime spray, to prevent adhesion of the molten metal. The 
cost of labour of handling the pig iron, as between the 
| tapping hole and the railroad cars, is 5d. per ton less with 
| the Uehling machine than with sand ; but with separate 
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Fic. 6. Ore Car 
of iron, costs about 60,000/., exclusive of land, or 30,000/. 
per 1000 tons of pig iron per week. This is the same 
figure as quoted above for the American plant, except 
that the latter deals with 63 per cent. ore. If this were 
reduced to 50 per cent., the output would be reduced 
approximately in proportion, raising the capital outlay 
from 30,0007. to 38,000/. per 1000 tons per week, and 
making the American plant somewhat more expensive 
than the English. The American principle, however, is 
to spend cheap capital on mechanical devices to save dear 
labour, with the result that at the Duquesne furnaces, 
where this principle is carried to its logical conclusion, 
the cost of labour is said to be 1s. 8d. per ton of pig iron.* 

It may be questioned, however, whether it would not 
be more economical to duplicate the number of furnaces 
and make each one-half the present capacity, since blow- 
ing power and stove power, and bin and stockyard ac- 
commodation would be the same in either case, while 
wear of furnace lining would be much reduced. Doubtless, 
the striving after large outputs from one furnace is due 
rather to rivalry between furnace managers than to 
economy, either in working expenses or in capitalisation. 

Casting pigs in chills of some form, instead of sand, 
is being increasingly adopted in the United States. 
Consumers are willing to accept 2240 lb. of such pig iron 
as a ton, instead of 2268 1b. In Alabama, separate chills 


* Tron and Coal Trades Review, May 21, 1897. 
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chills, the cost is 2d. per ton more than with sand. Metal 
cast in the Uehling machine is worth in the open market 
1s. per ton more than that cast in sand, giving the former 
an advantage of 1s. 5d. per ton. One casting machine can 
deal with 1 tons of pig iron per 24 hours, and is ope- 
rated and kept in repair by three men per shift. 

Slag is usually poured molten on tothe slag tip, whereby 
it occupies less room, and is easier to dispose of. An in- 
genious forward-tipping ladle (see Fig. 10) has been de- 
signed by J. M. Hartman. When the ladle, on its bogie, 
arrives at the tipping point, the wheels are blocked and 
the locomotive pushes against the upper edge with a 
long pole. The a. which is semi-circular on its_under- 
surface, rolls forward and pours out the slag. It is kept in 
its true path by chains wrapped round it in opposite 
directions, which form a cheap and efficient substitute for 


rackwork. 
(To be continued.) 








GERMAN STEAM NAVIGATION.—The Hambarg-Amenom 
en 


Steam Packet Company has announced its divi ‘ 
1897 at the rate of 6 per cent. per annum. The corre- 
sponding dividend for 1896 was at the rate of 8 per _* 
per annum. It should be observed, however, that the 
capital was increased last year to 2,250,000/., while in 
1896 it stood at 1,500,000. The results of last years 
working were slightly better than in 1896. 
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AMERICAN IRON AND STEEL PRACTICE. 
(For Description, see Page 381.) 
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Ten Y EARS IN THE WITWATERSRANDT. — The _— | 2,278,892 oz.; and in 1897, to 3,034,678 oz. ; for January 
on of gold in the Witwatersrandt district in 1888 was | this Fg 313,826 oz.; and for February, 297,975 oz. This 
‘ »189 oz. In 1889 the total advanced to 369,551 02z.; year’s production is, accordingly, already in excess of the 
ands 494,810 oz. ; in 1891, to 729,233 oz. ; in 1892, to | output for the whole of 1890. “Some apprehensions are, 
eal8, 865 oz. ; in 1893, to 1,478,477 0z.; in 1894, to| however, entertained of a check being given to current 
2,024,162 oz; in 1895, to 2,270,635 oz.; in 1896, to! production in consequenee of a scarcity of labour. 





ON THE RELATION OF GEOLOGY TO 
ENGINEERING.* 


By Professor Boyp Dawxuys, F.R.S., F.G.S., 
Assoc. Inst. C.E. 


Introductory.—When I was selected by the Council of 
the Institution of Civil Engineers to give the ‘‘ James 
Forrest” Lecture this year, on the relation of geology to 
engineering, I felt myself in a difficulty. On the one 
hand, as one who has studied for many years the ancient 
history of the earth, I felt the deep obligations under 
which geology lies toward engineering science. I felt 
how much the boundaries of our knowledge of the physical 
structure of the earth have been enlarged by the work of 
the civil engineer. I felt that the work of the miner had 
revealed a vast region of research in connection with the 
mode of occurrence of the metals and of the minerals. 
On the other hand, as an Associate of the Institution, 
and after an experience of many years in various engi- 
neering problems, I knew that sometimes the theory of 
the geologist was of great service to the work of the 
engineer. I cannot pretend to say which of these two 
observational sciences has derived the greatest benefit 
from the union. Indeed, the two are so intimately inter- 
woven that sometimes it is impossible to separate them. 
Geology stands to engineering in the same relation as 
faith to works. 

It is obvious from this close relation of geology to civil 
engineering that the structure of the earth ou i to form 
an essential part of the education of a civil engineer. 
The success or failure of an oe depends largely 
upon the physical conditions which fall within the pro- 
vince of geology, and the “works” of the engineer 
should be = on the faith of the geologist. The how 
and the why fall within the province of the latter, and the 

ractical application of this knowledge is the special 
unction of the former. I pro to address myself to 
certain important questions which have been answered 
by the combined results of both of these sciences. I shall 
deal first of all with the movement of water in the rocks, 
and more particularly in the sands, sandstones, and in the 
chalk. Then I shall discuss the conditions under which 
the solid rocks of the British Isles have been more or less 
covered by superficial débris, sand, gravel, or clay. Lastly, 
I shall deal with the important evidence afforded by 
geological research as to the great folds forming the 
southern boundary of the coal-bearing rocks in England, 
which offer a striking example of geological theory work- 
ing out into engineering practice likely to add greatly to 
the mineral wealth of this country. 
Robert Stephenson on the Movement of Water in Sand.— 
We owe the first scientific investigation into the move- 
ment of water in sand to an engineer, whose name is a 
household word wherever railway engineering is carried on, 
to Robert Stephenson. As it is not so well known in con- 
nection with water supply, I shall devote myself at some 
length to that section of his work which appears to me 
not less important than the first. The Kilsby tunnel, 
near Rugby, completed in the year 1838,+ presented ex- 
treme difficulty because it had to be carried through 
the water-logged sands of the inferior colites, so 
highly charged with water as to be a veritable quick- 
sand. The difficulty was overcome in the following 
manner: Shafts were sunk and steam pumps erec 
in the line of the tunnel. ‘“‘As the pumping pro- 
d,” writes Mr. Stephenson, ‘the most care- 

ul measurements were taken of the level at which 
the water stood in the various shafts and bore-holes ; 
and I was soon much surprised to find how slightly the 
depression of the water level in the one shaft influenced 
that of the other, notwithstanding a free communication 
existed between them through the medium of the sand, 
which was very coarse and open. It then occurred to me 
that the resistance which the water encountered in its 
passage through the sand to the pumps would be accu- 
rately measured by the angle or inclination which the 
water assumed towards the pumps, and that it would be 
unnecessary to draw the whole of the water off from the 
quicksand, but to persevere in pumping only in the pre- 
cise level of the tunnel, allowing the surface of the water 
flowing through the sand to assume that inclination which 
was due to its resistance. 
‘The simple result of all the pumping was to establish 
and maintain a channel of comparatively dry sand in the 
immediate line of the intended tunnel, leaving the water 
heaped up on each side by the resistance which the sand 
offered to its descent to that line on which the pumps and 
shafts were situated.” 
The result of observations, carried on for two years, led 
to the conclusion that no extent of pumping would com- 
pletely drain the sands. Borings, put down within 200 
yards of the line of the tunnel on either side, showed 
further that the water level had scarcely been reduced 
after 12 months’ continuous pumping, and, for the latter 
six months, at the rate of 1800 gallons per minute. In 
other words, the cone of depression did not extend much 
beyond 200 yards away from the line of pumps. 
n this account, buried in a report to the London and 
Westminster Water Company, dated 1841, it is difficult 
to decide which is the more admirable, the scientific 
method by which he was able to arrive at the conclusion 
that the cone of depression was small in range; or the 
practical application of the results in making a dry path- 





* The ‘“‘ James Forrest” Lecture, delivered on March 
17, before the Institution of Civil Engineers. 

+ I have to thank Mr. Webb and Mr. Stevenson, of 
the London and North-Western Railway, for kindly 
securing the records of the making of the tunnel for me, 
unfortunately without adding any important detail to 
this account. : 

+ I have to thank Mr. Durance for lending me this 





report, 
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way for the railway between the waters heaped up at the 
angle of friction on either side, like those represented in 
some of the old Bibles in the passage of the Children of 
Israel through the Red Sea. 

The Movement of Water in Sandstones. — Robert 
Stephenson’s conclusion that the area affected by 
pumping in loose sands, where the water has to pass 
through the small interstices between the grains, is very 
small, has been amply confirmed by all subsequent expe- 
rience. It is not, however, applicable to water-bearing 
sandstones traversed by fissures, joints, faults, and well- 
defined bedding planes, which act as so many drains, 
delivering the water into the well, and sometimes widened 
out by the mechanical action of the water in its passage. 
This 1s admirably illustrated in these photographs (photo- 
graphs exhibited, for which I have to thank Messrs. 
Rofe, father and son), of one of the points of the delivery 
of water into an adit of the Farnsfield well, belonging to 
the Newark Corporation. In these, the draw of the 

y»umps depends upon the size and position of the water- 
an cavities. It may extend several miles. Ina re- 
port to the Liverpool Corporation, made by Mr. Deacon 
in 1875,* it is pointed out that the Green Lane and 

300tle wells, 34 miles apart, draw upon one another. 
Whether this connection be through a line of fissures, or 
joints, resulting from the contraction of the rock, 
as it became consolidated, or along a line of fault 
or smash, is an open question. A second example 
is that brought forward in the evidence laid before 
Parliament in the Bills of the Nottingham and Newark 
Corporation in 1897, in which it was shown that 
the sinking of shafts at Hucknall Torckard and Annesley 
affected the head waters of the Doverbeck, 4 miles away. 
In both these cases the interstitial water, as it may be 
termed, was not delivered from the rock in the imme- 
diate neighbourhood of the pumps with sufficient swift- 
ness to maintain the supply in the fissures, and the 
difference was made up by the influx of waters from a 
distance. In both these cases the water-bearing rocks 
are Triassic sandstones. In the latter, the water found 
its way from the pebble beds, through the Permian rocks, 
locally but a few feet thick, into the coal measures below, 
probably along a line of fault. A third case may be 
quoted from the millstone grit series, where the coarsely- 
grained sandstones near Skipton are traversed by a fault, 
and the fault was intersected by the Silsden tunnel of the 
Bradford Corporation. Through this fault an area south 
of Skipton Moor, more than one mile away, was deprived 
of its water. In the course of coal mining there are 
many instances of the draw of the pumps extending 
several miles.+ 

Robert Stephenson on Chalk Water.—The question of 
water in the chalk has been dealt with by Robert Stephen- 
son in the same masterly fashion as that in the sand, and 
on the same basis of observation in the course of the con- 
struction of the London and North-Western Railway. 
‘*The chalk,” he writes in 1840,t ‘‘not only porous but 
traversed by fissures in every direction, absorbs the rain- 
fall with great swiftness. 

‘*We accordingly find that there are but few streams 
carrying off the surplus surface water, and that these 
are insignificant, and, indeed, many of them dry during 
the greater part of the year. The rapidity with which 
the water finds its way into the bowels of the earth 
also in a great measure prevents evaporation ; and we 
are, therefore, justified in assuming that the quantity 
which descends upon the surface of the chalk finds its 
way, with very slight diminution, into the fissures below. 
The lower ‘we of the cretaceous group, and the gault 
which immediately succeeds it, again present an imper- 
meable stratum of clay, causing the water to accumulate 
through the lower regions of the more porous chalk. An 
enormous natural reservoir has thus been formed, and 
the level up to which it may be considered as quite full of 
water is the lowest point where it can find a vent and 
overflow; therefore, as the chalk communicates under 
the coasts of Norfolk, Suffolk, and Essex with the ocean, 
this level, in the present case, may be considered to be 
the same as the mean height of the sea. The chalk is an 
enormous mass of rock saturated with water, which it 
yields with the utmost rapidity by the action of a very 
small hydrostatic pressure.” § 

The result of the pumping at a deep shaft in chalk on 
any other similar porous material would be the drainage 
of a portion of the district represented by an inverted 
cone, the point being at the bottom of the shaft; the 
upper surface, or what is generally designated the base 
of the cone, occupying an area depending on the inclina- 
tion which the mid, assumed in passing through such 
porous mass. This inclination must vary with the 
character of the material, but in no chalk that I have 
even met with can it be inconsiderable. Consequently, 
from no extent of pumping from any one point, in a 
formation like chalk, can the influence be apparent at 
any great distance. The principles, clearly laid down by 
Stephenson in the preceding paragraphs, may be summed 
up thus: (1) that the chalk forms a great reservoir, re- 
plenished by the rain, and celivering its water into the 
rivers and into the sea; (2) that the cone of depression 


* Water Reports, 1875. 

+ In the carboniferous limestone the subterranean 
drainage is carried through a series of well-defined fis- 
sures and caverns. In the case of the Great Western 
tunnel under the Severn the draw of the pumps extends 
for more than 5} miles, as far as the base of the limestone, 
and affects the surface water of five parishes. It pro- 
bably also draws on the highly-fissured old red sandstone, 
which plunges at a high angle underneath the limestone 
further to the north. 

+ First report to the London and Westminster Water 


Company. 


caused by pumping does not extend very far from the point 
of suction, and that, therefore, the general level of the water 
in the chalk at a distance is not sensibly affected by pump- 
ing at any one point. Although these principles were 
almost lost in two reports to a defunct water company, 
they bore fruit at the time, in the sinking of numerous 
wells in the chalk, and notably in those of the New River 
and Kent Companies. How far they have been modified 
by the engineering and geological experience of the last 
57 years, f shall now proceed to show. 

The Storage Capacity of Chalk.—A glance at a geological 
map shows the enormous area of the chalk in eastern and 
southern England. It ranges from the wolds of York- 
shire and Lincolnshire, through the Chilterns and the 
Downs, into Dorset, intersected by the rivers, such as the 
Humber and the Thames, and presenting, on the sea- 
front, a lofty line of cliffs. It occupies, in the London 
basin, about 2100 square miles of the surface, including 
tertiary and drift outliers, and underlies the impervious 
strata of the Woolwich beds and London clay, for 1500 
square miles, descending to a depth of 1000 ft. below 
Ordnance datum, and rising to a height of about 800 ft. 
It varies in thickness from 650 ft. to 700 ft. The water 
in it is distributed very unequally. In the lower grey 
chalk (200 ft.) and in the nodular chalk (about 150 ft.) 
the only available water occurs in the line of smashing, 
as, for example, at Lydden Spout, on the shore between 
Folkestone and Dover, and at Holywell Spring at 
Eastbourne. The failure of the deep wells sunk through 
these strata, in the London area (at Ware, Turnford 
Green, Kentish Town, Tottenham Court-road, Rich- 
mond, and Crossness), proves that they contain but little 
available water, although, according to Ansted, they 
have as much as two gallons per cubic foot in their 
capillaries. The lower grey chalk is so charged with 
clay, as I proved by experiments in connection with the 
Channel Tunnel enterprise, as to be practically imper- 
vious. The experimental drift-way carried fromthe 
bottom of a shaft at the foot of the Shakespeare Cliff, 
for a distance of 2300 yards to meet the sea, is practi- 
cally dry, the only water met with being a small quan- 
tity in the lines of fault, intersecting the cliff and the 
sea-bed, and even that, in the course of four years, has 
ceased to flow, because the faults became blocked with 
clay. With these facts before us, it is useless to attempt 
to obtain a large supply from these rocks, excepting under 
the ahove-sieniall very exceptional conditions. 

In the overlying chalk, with few flints, 100 ft. thick in 
the Dover cliffs, it occurs but sparingly. It is mainly to 
be found in the upper chalk with many flints, which, 
between Dover and St. Margaret’s is more than 380 ft. 
in thickness. This is highly loose and porous, and 
traversed by joints and fissures, more particularly in 
its upper and exposed parts, which offer free passage 
to’ water. They constitute a subterranean reservoir, 
some 400 ft. deep, capable of storing a vast amount of 
water in the engllendan and in the cavities, 

The Water in the Capillaries.—Various experiments 
have been made, from time to time, to ascertain the 
quantity of water locked up in the capillaries. According 
to Ansted,* it amounts to no less than 2} gallons per 
cubic foot in the upper chalk. Longridge also and Cow- 

r+ come to the same conclusion. More recently this 

as been confirmed by experiments carried on, under m 
direction, by Mr. Hobson, in my laboratory at Owens Col- 
lege. A block of upper chalk, from the bottom of White 
Webb’s Well (New River Company), yielded 2.542 gallons 
per cubic foot, in passing from saturation to dryness, 
without the application of artificial heat. It was weighed 
on its arrival, and after remaining 114 days in a cupboard 
it was re-weighed. Under these conditions it is obvious 
that the above figure does not represent all the water in 
the capillaries, some being lost by evaporation in its 
journey from London, while some was left behind in the 
chalk exposed to the damp atmosphere of Manchester. 
On being re-wetted it took up 2.437 gallons per cubic foot ; 
the difference being due to the air in some of the capillaries 
which had been occupied by the water. It is therefore 
clear that 2.5 gallons per cubic foot may be safely taken 
as the capacity of the capillaries in the upper chalk. 
If this be taken as an average, the capillary water 
in a square mile of upper chalk, 1 ft. thick, will 
amount to 69,695,000 gallons, or taking the average 
thickness below the plane of saturation to be only 
200 ft., 13,839 million gallons. With these figures before 
us, it is unnecessary to say anything further to show 
the extent to which the saturated capillaries of the 
upper chalk are charged with water, ultimately derived 
from the rain and the aqueous vapour in the air. The 
precise relation of the capillary water to that stored in 
cavities in the chalk, and available for purposes of water 
supply, has not yet been definitely determined. That the 
water does not move in the capillaries is evident from the 
examination of the surface of the chalk in deep wells below 
the saturation line, in White Webb’s Well, for example. 
On this point Mr. Ansted’s experiments, carried out in 
1851, throw great light.{ He proved that without hydro- 
static pressure there was nu movement; that under the 
pressure of 2 ft. of water 68.5 oz. of water passed through 
4 in. of chalk per day, while under a pressure of 6 ft. it 
amounted to 182 0z. From this we may infer that under 
great hydrostatic pressure, such as is presented by some 
of the larger fissures and cavities, the water travels with 
some rapidity through the capillaries, while that in the 
smaller and more isolated cavities would exert but little 
effect. That the water in fissures struck in wells does 


* Minutes of Proceedings of the Institution of Civil 
Engineers, vol. ix., page 368, 

+ Ibid., vol. xlvii., es 143 and 149. 

t Report to West Middlesex Water Company on pro- 


exist under varying pressures, is a matter of common 
experience. In White Webb’s Well, for example, the 
head of water from a bore-hole in one of the adits rises 
only a few inches above the floor, while in the Brox. 
bourne well it rose to a height of over 6 ft. from the floor: 
for this I am indebted to Mr. Francis. On the other 
hand, the failure of wells, sunk in chalk free from 
fissures and cavities, proves that capillary water does 
not travel with sufficient swiftness to be available. The 
engineer at the bottom of a shaft sunk under these con- 
ditions is a very Tantulus surrounded by unavailable 
water. 

On the whole, it may be concluded, that the capillary 
water is slowly delivered into the fissures, according to 
the relative pressures, and that the capillaries help to 
knit together the strata of the upper chalk into one great 
water-bearing formation, not distinctly mapped off by 
the surface contours into isolated compartments. The 
area south of Croydon is a good illustration of this latter 
fact. Here the drift of the water through the chalk, 
from the district south-east of Saunderstead and east of 
Wallingham, in the drainage area of the Ravensbourne, 

through the eastern watershed of the Wandle, on 
its way to the springs forming the source of the latter 
river. The slowness of delivery is probably one of the 
causes of the steady and continuous yield of the chalk 
wells, which, in periods of drought, contrast in these 
respects with wells in all other water-bearing rocks. 

The Quantity of Available Water in the Chalk.—The 
average percolation into the chalk is taken, by the last 
Commission on the water supply of the Metropolis, to be 
10 in. per annum, or an amount which would yield 
400,000 gallons per day per square mile. This estimate 
is probably on the safe side, and under the truth. The 
chalk is capable of taking up, in its capillary pores, and 
in the swallow-holes and crevices which abound in it, the 
whole of the rainfall less the evaporation. This is proved 
not only by the waterless conditions of the downs where 
the chalk comes to the surface, but by cases such as that 
of the area of north and south Mims, to the south of Hat- 
field. Here the drainage of not less than 20 square miles, 
consisting of 14 miles of impervious London clay, and the 
rest of Thanet sand and Woolwich beds, and superfine 
sands and gravels resting on the chalk, passes into a 
series of swallow-holes, and contributes to the general 
store of subterranean water in the chalk. If, however, 
the 10 in. be taken as the annual addition to the water 
stored up below the saturation line, it amounts to so 
great a quantity that it cannot be accounted for by 
the flow of the rivers. They merely drain the super- 
ficial portion of the great reservoir, some 400 ft. deep 
at the point where the chalk plunges under the Ter- 
tiaries. The rest finds its way ultimately to the sea, 
and is discharged by outlets at various levels below 
high-water mark, in the bed of the sea. In Yorkshire, 
for example, powerful springs rise on the foreshore 
from the chalk with flints under Flamborough Head. In 
the course of a survey of the estuary of the Humber, for 
a projected tunnel, t ond vast volumes of clear water 
rising like the head of a column in the — tidal waters 
between Barton and Hessle, known locally as ‘‘ Hessle 
whelps” and ‘Barton bulldogs.” ‘This is best seen at 
low water. The outflow into the estuary of the Thames 
below Woolwich is masked by beds of alluvial sands and 
gravel. It is, however, proved to be very large by the 
ee of the numerous wells on its banks. In eastern 

ent ‘‘the babbling streams and tinkling brooks” gush- 
ing out of fissures on the foreshore at St. Margaret’s, 
yield, according to Mr. Easton, not less than 10 million 
gallons per day. There are others, scattered along the 
sea front westward as far as Dover. In Dover Harbour 
fresh water rises up below the sea line in great volume. 
On the foreshore to the west of Beachy Head, and 
between Brighton and Rottingdean, there are copious 
springs. These outlets on the foreshore probably are in- 
significant compared with those which may reasonably be 
expected to exist beneath the level of the sea where they 
cannot be examined. In the case of the Goldstone Well 
of the Brighton Corporation, a free communication with 
the sea has been proved by the influx of salt water when 
the well was over-pumped. j 

The surface of the water in this great reservoir runs to 
about 400 Ordnance datum in the highest drum, and de- 
scends to the level of the nearest outlet and ultimately 
to the sea level, the available water in it being found in 
the fissures and cavities. All these details, mainly the 
result of observation taken since Robert Stephenson's 
time, confirm the accuracy of his conclusions as to the 
vast quantity of water contained in the chalk. 


(To be continued.) 








Tur Scorch Ratway Coat Brii.—The cost of the 
coal consumed in the locomotive departments of the 
three principal Scotch railways in the six months ending 
January 31, 1898, was as follows: Caledonian Railway, 
79,0891. ; Glasgow and South-Western Railway, 33,4451. ; 
and North British Railway, 71,5362. The corresponding 
cost in the six months ending January 31, 1897 Bons : 
Caledonian Railway, 68,250/.; Glasgow and Sout - 
Western Railway, 29,3721. ; and North British Railway, 
66,1632. The distances run by trains upon the three 
systems in the two periods were: 1897-8, Caledonian 

ilway, 8,274,686 miles; G w and South-Western 
Railway, 3,528,235 miles; and North British Railvel, 
8,778,451 miles. 1896-7, Caledonian Railway, 7,899,499 
miles ; Gl w and South-Western Railway, 3,477,198" 
miles; and North British Railway, 8,676,584 miles. ‘hi 
follows that in the six months ending January er - 
year, 20,581,372 miles were run by trains upon the t 4 
systems at a coal cost of 184,070/., as compared = 
20,053,854 miles run at a coal cost of 163,785/. in the 








§ Second report, page 6. 


posed scheme of obtaining a water supply, for the Metro- 
polis from wells sunk in the chalk near Watford, 





corresponding period of 1896-7. 
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The number of views given in the Specification Drawings is stated 
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not illustrated. 
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Copies of Specifications may be obtained at the Patent O Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
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Any person may at any time within two months from the date of 
the advertisement of the te of a uplete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


29894. H. Maxim, London. Method of and Appa- 
ratus for the Production of Calcium Carbide, &c. 
(6 Figs.) February 3, 1897.—The furnace structure A is built up 
of firebrick enclosed in a steel casing B. C is the electrical hearth, 
D denotes one of a pair of electrodes. The materials to be treated 
pass to the electrical hearth down a stack E by gravity, assisted, 
if necessary, by a weight, and are heated therein by gaseous fuel 
and air which enter through nozzles H near the bottom of the 
stack. Before arriving at the nozzles H, the air and gaseous fuel 
are very highly heated in a heating chamber J which is traversed 
by a series of pipes for the air, and another series for the gaseous 
fuel. Lisa superheating chamber which is similarly traversed by 
continuations of the pipes in the heating chamber. The products 
of combustion passing up the shaft are converted to a fuel gas— 
carbonic oxide—by an excess of carbon in the material to be 
treated, and pass out through openings near the top, and thence 
by a passage and chamber they pass to a perforated pipe, whence 
they emerge and burn in the heating chamber J, circulate round 
the pipes, and heat the air and fuel gas therein, and finally pass 
out to the chimney by the flue e+, The heated air and gas circu- 
late through the pipes in the superheater L, portions of the same 
being drawn off from the lower end of the pipes, and delivered 
through a burner M into the superheater chamber L, where they 
are burnt, and serve to generate increased heat in the chamber, 
thus further heating the air and fuel gas — through the 
pipes. Thus the air and fuel gas are heated to a very high tem- 
perature before they emerge from the nozzles H, H! into the 


Fig. 
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shaft E, and consequently when they are burnt the tempera- 
ture generated in the shaft is extremely high.. The heating 
chambers and the shaft E are preferably lined with magnesia. 
The pipes are made of magnesia. The furnace shaft is pre- 
ferably made of increased width in the direction of the 
passage of the electric current, to obtain a wider space be- 
tween the opposed electrodes than in a transverse direction 
thereto, and the furnace shaft is preferably of a width approxi- 
mating the diameter of the electrodes, so that the materials 
descending through the shaft above the electrodes shall arrive in 
the space between the electrodes in the form of a rectangular 
body of material approximating, in one dimension the diameter 
of the electrodes, and in the other dimension the distance be- 
on them. The —_ about the electrodes, that is to say, the 
seotito hearth or electrode chamber C, is made considerably 
arger than the shaft, and the electrodes are pushed into this 
chambered portion of the furnace in such wise, and to such an 
pre ores as to penetrate a certain distance into the unconverted 
aes ide, forming material (the lime and coke mixture) whereby 
. € surrounding walls of the furnace are protected by a body of 
ime and coke mixture from the intense heat and products of the 
reaction therein. In electrically treating the materials, a small 
ee of carbon, but preferably of carbide, is placed between 
a electrodes and raised to intense incandescence by the electric 
in “gry passing therethrough, thus combining with and convert- 
ie € surrounding materials into a gradually increasing quan- 
y of molten calcium carbide. (Accepted February 2, 1898.) 


6353, F. F, Yeatman and W. Donov 

Berks. Electrical Switch. arch 
18 Invention relates to a new type of electrical switch or con- 

ea maker or contact breaker by means of which any required 
mination of connections between electrical conductors can be 


s 


Readin 
(2 Figs.) March 11, 1897.— 


J. 
bustion Engines. 


said switch or contact maker for bringing spare safety fuses into 
circuit when required. The switch or contact maker consists of 
a cylinder A having a number of flat’ sides a upon which are 
mounted metal plates, contact bars, or connectors B, insulated 
from the cylinder and placed in convenient positions for making 
any required combination of connections. The cylinder A is 
mounted upon a spindle C, and is provided with a handwheel D 
by means of which the cylinder A can be turned in either direc- 
tion. Upon the spindle C is keyed a serrated wheel E, into which 
a spring pawl or catch F engages for the purpose of retaining the 
cylinder in any desired position. Any required number of con- 
tacts G suitably insulated are mounted upon a block or frame H, 
to which contacts, wires, or conductors I are attached. The 
metallic contact plates B upon the cylinder A may be so shaped 
or coupled together that two or more can be brought into con- 
nection with any desired number of the spring contacts G, and 











they may also be connected with those upon the opposite side 
of the cylinder by means of a conductor K ; or the contact plates 
B may be made of a sufficient length to engage with any desired 
number of the spring contacts G. In the same way any desired 
number of the spring contacts G may be coupled together. The 
switch or contact maker when used for the er ose of a safety 
fuse may be made as described, and the fusible wire may be 
secured inside the cylinder and connected to the various contact 
plates, bars, or connectors B attached to the cylinder. Should 
the fuse be destroyed a slight turn given to the cylinder will at once 
bring a second fuse into the circuit. The cylinder is preferably 
made in halves and bolted together for the purpose of facilitating 
the insertion of the fuse wires. Two or more of these sets of 
apparatus may be used either together or separately. This switch 
or contact maker may be used to control electric motors or 
batteries or as a regulating switch or contact maker or contact 
breaker for any purpose. (Accepted January 26, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


3370. F. W. Crossley, Manchester. Internal Com- 
bustion Motors. [3 Figs.] February 9, 1897.—This inven- 
tion relates more particularly to internal combustion motors of 
considerable size, and has mainly for its object the construction 
of the breech or closed end of the cylinder, so as to allow of 
greater freedom for unequal expansions, thus reducing strains 
which might otherwise be excessive. It comprises also an 
arrangement by which the exhaust valve is placed in a separate 
piece, which can be changed at any time without much cost or 
disturbance of the rest of the engine, and having peculiar 
facilities for water cooling. The figures illustrate the applica- 
tion of this invention to a gas engine of the ‘“‘ Otto” type. The 
breech end of the cylinder mainly consists of an outer shell A 
and an inner shell B, the space between these two shells forming 
a portion of the water jacket. The space C inside the inner 
shell is the major portion of the ‘‘compression” space. The 
inner shell B is attached to the outer shell A by a branch con- 


g.1. 








3370 


nection D through which the charges of air and gas enter. The 
outer end of the inner shell B is coned or otherwise reduced to a 
smaller facing F, to which the exhaust valve casing G is bolted 
by means of bolts, which pass from the inner shell B close to the 
latter joint F to the outside of the exhaust valve casing G. The 
exhaust valve casing G is made with a water space, which is 
placed in free communication with the water space of the breech 
piece all round the joint F of the exhaust valve casing G, the 
outer metal of the valve casing G terminating at the cylinder 
side in a circular path K, which fits sidewise in a bored hole in 
the internal flange of the outer shell A of the breech-piece, a 
water joint being made there by means of a ring of india-rubber 
in a recess in the circular path K, or by any other well-known 
means. By this construction the exhaust valve casing can 
be thoroughly water-jacketed, and it and the outer end of the 
inner shell of the breech-piece are free to expand without strain- 
ing the outer shell A. (Accepted February 2, 1898.) 


6651. R. Hargreaves, Norwich. Internal Com- 
{1 Fig.) March 13, 1897.—A is the main 





cylinder of the engine, B the valve-box through which the work- 
ing charge is admitted to the cylinder, C is the auxiliary cylinder 
secured to the top of the valve-box B, the interior communi- 
cating with the interior of the valve-box through a port Cl and 





ily and efficiently made ; it also relates to the adaptation of 


through the valve-box with the main cylinder. The cylinder C 





is provided with a piston D having packing rings and capable of 
sliding freely up and in the cylinder, the piston is also furnished 
with an extension adapted to fill the port C! when the piston is 
at the bottom of its cylinder. E is a valve in the top of the 
cylinder which permits air freely to enter the same, but is pro- 
vided with only a small orifice for the air to escape from the 
cylinder ; the movement in the piston Din the upward direction is 
thereby cushioned. Knocking is further prevented by springs, the 
inner one preventing concussion between the piston and cylinder 
cover and the outer one being compressed between a collar on the 
peer’ and the cylinder cover when the piston reaches the 

ottom of the cylinder. After the explosion stroke, the main 
piston moves back to the rear end of its cylinder sweeping out the 
entire products of combustion through the exhaust orifice. It 
then moves forward again, drawing in a fresh explosive charge. 
During these two strokes the piston D of the auxiliary cylinder 
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C remains at the bottom of its cylinder as shown. The main 
piston now moves back, pre ey the charge, and ultimately 
forcing it out of the main cylinder into the auxiliary cylinder U, 
the piston D of which moves up, the charge being compressed 
because the capacity of the auxiliary cylinder is less than that of 
the main cylinder, being the same as that of the combustion 
chamber in the ordinary way. During the movement of the 
piston D the air included above the piston slowly escapes by the 
valve E and the spring prevents jarring and knocking. The 
charge is now fired in the auxiliary cylinder and the explosion 
forces out the main piston which performs its working stroke. 
During the next stroke the products of combustion are being 
swept out of the main cylinder, and as the exhaust is open the 
piston of the auxiliary cylinder owing to its weight will move 
down, forcing out the products of combustion from the auxiliary 
cylinder also. The main piston then draws a fresh charge, and 
the operation continues as before. (Accepted January 26, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


29,909. W.H. Baxter, Leeds. Stone-Breaking and 
Ore-C Machines. [1 Fig.] December 7, 1897.—This 
invention relates to that class of stone-breaking and ore-crushing 
machines in which a central rocking arm or lever, between toggles, 
is employed for actuating the crushing jaw of the machine. 
Hitherto in this class of machine the whole of the strain both be- 
fore and during the pressure or thrust for the crushing operation 
has been on or below the centre or axis upon which the central 
rocking lever works. This not only prevents the said lever from 
giving its full crushing power owing to its being forced or moved 
backwards by such pressure, but there is also a tendency for the 
material operated upon to be forced upwards when between the 
jaws and thus escaping for a time from the full crushing point. 
In the improved machine the ordinary rocking lever L is con- 
nected to the toggles M. The toggles M may be of the same or vary- 
ing lengths and are placed in such a position on each side of the 
rocking lever as by the to and fro motion thereof, imparted to its 
upper end by the crank F and connecting-rod, to communicate 
motion to and to concentrate the pressure on the movable jaw 








stock D in a downward direction instead of the pressure being up- 
ward. The rocking lever L is mounted upon the shaft N armed at 
each of its outer ends with a runner O arranged to work in the 
recess P. The ends of toggles M at their points of connection 
with the rocking lever L are made at points above the centre or 
axis of the shaft N in order to enable the said lever and toggles 
to give their full crushing power to the jaw stock D; and at the 
same time to insure a minimum of movement of the shaft N, and 
to prevent, as far as — the material operated upon working 
up and away from the crushing point of the jaws. To a point 
below the ends of the toggles M, at or near the base respectively 
of the movable jaw stock D and rocking lever L, are jointed the 
drawback rods of different lengths. The outer ends of the draw- 
back are adjustably connected by lock-nuts, to a double- 
ended lever pivoted at or about its centre to a wooden or metal 
crossbeam. The drawback rods are employed for transmitting the 
return motion to the jaw stock D. Or if desired, a pulley and a 
chain may be used in place of the double-ended lever. (Accepted 
January 26, 1898.) 


MILLING AND SEPARATING MACHINERY. 


2386. H. Richardson, Birmingham. Grain-Weigh- 
ing Machinery. [4 Figs.] January 29, 1897.—B is the beam 
on which is suspended the weight plate C and the bag-holdin 
attachment D, which counterbalances the said wejght-plate, an 

i tt t of wool-carding instituted for the pur- 








ts of an 
pose of holding the sack distended, as described in Patent Speci- 
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fication No. 13,925 of 1896. E is the shoot through which the 
grain is supplied, and is fitted with a gate or shutter gear F which 
regulates the amount of grain passing to be weighed through the 
opening of the shoot E. A connecting link allows the gate F to 
work in conjunction with the movement of the beam B. A 
trigger catch H fixed to the frame intercepts the movement of 
the gate, and at the time when it is desirable to reduce the flow 
of grain entering the machine to a fine dribble for the purpose of 
insuring accurate results. A movable weight stop K prevents the 
return of the weights until such times as it is desirable to allow 
the scale to perform the weighing operation, and is fitted with a 
lever and locking gear, which allow it to be placed in and out 
of action. The machine is rendered portable by means of an 


arrangement consisting of a handle having a cam attachment 
which engages with a surface when it is raised to the horizontal 
position, and causes a wheel to press on the ground, and thus 
raises the leg of the frame. 


The method of weighing is as follows : 




















The necessary weights having been placed on the weight-plate C, 
the operating lever having raised the stop K, the said weights are 
thus prevented from descending. The sack is then attached to 
the holder, and the grain having been supplied to the shoot E, 
the wagner J lever is moved so that the pressure of the weights 
may be exerted in opening the gate F through the intermediary 
of the connecting link. The grain now commences to fall until 
the weight of the gate, supported by and pressing on the beam B, 
causes the latter to descend, and at the same time the gate itself 
diminishes the opening and reduces the supply, the gate con- 
tinues to close until the projection comes in contact with the 
surface of the trigger H, and its further movement is arrested. 
The dribble now formed continnes to descend until the weighing 
is completed, and the beam which has been at rest, again com- 
mences to descend until a peg strikes the trigger H, withdrawing 
it from the projection, and thus allowing the gate to completely 
cut off the supply. (Accepted February 2, 1898.) 


RAILWAYS AND TRAMWAYS. 


22,362. J. B. Squire, London. Supports for the 
Ends of Rails on Railways and Tramways. [6 Figs.) 
September 29, 1897.—The improved device consists essentially of 
a suitably shaped support, preferably of steel, the ends of which 
are carried by the opposite adjoining sleepers, whilst its centre is 
arranged below and supports the rails at the point where the ends 
of two adjoining ones meet or nearly meet, and are connected by 
the fishplate to form the joint. The required support is prefer- 
ably formed by stamping it out of steel plates to the required 
shape, but it may also be manufactured in various equivalent 
ways from iron or steel. As shown, a steel plate a of suitable 
thickness and strength is made of a length sufficient to extend 
from the outer sides of the two sleepers 0, or of the chairs c; at 
each side of the joint and fishplates d, the ends of the plate a 
being fitted between the bottom of the chairs cand the top of 
the sleepers b. Thecentral part between the sleepers is curved or 








arched down for a sufficient depth, as shown, and from the 
bottom of this curved part is stamped up or otherwise formed a 
part f projecting up, and hollow below, rising sufficiently high at 
the centre to support the bottom of the rail joint where the ends 
of the two rails meet, and curving down to and meeting the main 
plate a near the inner edges of the sleepers b. This projection f is 
made preferably considerably narrower than the width of the 
plate a, so that a margin of the latter is left upon each side of 
the hollow projection, the sides »>f which are made to curve into 
these margins. The sides of the plate a between the sleepers 
may curve in on each side so thet their narrowest part may be at 
the centre (Fig. 2). The centre cf the hollow projection f may be 
slightly depressed at the top in a line with the rails, so that the 
ends of the latter may take a larger and better bearing upon it. 
The ends of the plate a need not necessarily extend to the two 
outer sides of the sleepers. (Accepted January 26, 1898.) 


28,925. K. G. A. Uhlig, Leitelshain, Germany. 
Railway Rails. [3 Figs.) December 7, 1897.—The essential cha- 
racteristic of this invention consists in the head of the rail being 
made as a part separate from the foot and both being connected 
with one another in a special manner. The rail is formed by the 
=e part A and the base part B. The upper part A is pro- 
vided with the lateral ribs C, which lie on each side of the rib @ of 
the base piece, and are connected with the rib of the base piece by 
bolts s. The advantage of this new construction is, that the 


under and upper part break joint, so that tracks which are con- 


Steam Engines. (3 Figs.) February 27, 1897.—The object of 
this invention is to stop engines automatically in case of priming 


under parts B, B are joined at X (Fig. 2), they are traversed at 
this place by the closed upper part A, and at the places of the 
joining of upper parts there is the continuous under part as carry- 
ing body ; thus a completely equally lying rail system is produced, 
which is free from jolting connection places. In order that the 
rail parts A and B connect solidly between the rib @ and the 
pieces C, the rib a is tapered a little upwardly and the under edge 
of each piece C is formed obliquely, and also the base part of B is 
provided with equal inward slopes, in order to prevent the pieces 














C from escaping sidewards. The rail spikes, which are arranged 
alternately together with the hook spikes, are covered by the ribs 
C of the upper parts A, so that it is not possible to loosen them, 
and also any loosening through shocks is excluded, while the pro- 
jecting part of the spike head not covered by the rib C is formed 
as a projection which lies against the rib C and prevents the latter 
from escaping sidewards. The profiles of the head and of the 
under part can be of various shapes, also the method of connect- 
ing the upper part with the under part can be effected in various 
ways. (Accepted January 26, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


12,848. H. Brewer, Cardiff. Apparatus for Indi- 
cating the Draught of Vessels. [2 Figs.) May 25, 1897. 
—This invention relates to a portable gauge to be applied to 
vessels loading in disturbed water, to ascertain the true water 
level. It comprises a glass tube, the top and bottom of which is 
closed with metal plates ; these plates are held together with four 
small rods at either side of the glass, so that the glass is water- 
tight. A hole is drilled through the centre of the top and bottom 
plates for the purpose of allowing the valve spindle to pass 
through, and also with sufficient clearance to act as the contracted 
inlet hole for the water to enter at the bottom flange and the air 
to escape through the top as hereafter described. B represents 
the valve spindle described, passing down through the centre of 
the glass A. To the bottom of the spindle B is attached a valve 
C as shown, the top of the spindle being attached to a lever D, 
and held in place by a spring. The use of the lever D is for hook- 






































pipe A of the engine, which is placed between the boiler and the 
engine, there is arranged a bucket piston or float _B with spindle 
C passing up to the top of the pipe. The bucket B is perforated 
at D to allow the ordinary grip of water to pass through and dis. 
charge into the ordinary steam trap E at the bottom of the drop 
pipe A; the trap being automatically opened by the flush of 
water into the drop pipe. The bucket piston being below the 
baffle-plate F of the baffle pipe, upon a flush of water or priming 
taking place the bucket piston B is filled and forced tien as 
shown at Fig. 1, and a connection is made by means of the con- 
necting-rod G moving the armature H into contact with armature 
J, so completing an electric circuit, which operates the valve of 
the engine and so stopsit. Or it may operate directly upon the 
stop valve, and when the rush is over the bucket returns by means 
of the counter balance-weight K upon the connecting-rod L ope- 
rating the steam —. E, and the circuit or connection is again 
broken, as shown at Fig. 2; or it may open a valve in the steam 
Pipe and so allow free escape of steam. When the float is used it 
will operate the stop valve when the water raises it above a cer- 
tain level in the drop or baffle pipe. 


TEXTILE MACHINERY. 


28,221. J. A. Collins, Fall River, Mass., U.S A, 
Roving or Sliver Cans. [4 Figs.) November 30, 1897,.— 
The invention has reference tothe cans used to receive the roy ing 
or sliver from carding engines, and consists in the peculiar and 
novel construction by which the coiled roving is securely held in 
the can. In the preparation of cotton for spinning, the sliver ig 
delivered into the roving cans by means of a coiler, and usually 
the cans are filled so full that the roving in its compressed con- 
dition extends to the top and usually above the top of the can. 
As the roving is taken from the can to pass through the sub- 
sequent processes of drawing and doubling, it is desirable that the 
roving should remain in the coiled condition, and yet be held to 
permit the transportation of the cans from one part of the mill to 
other parts. A device for securely holding the roving should 
in no way disturb the sliver; it must hold the roving in the 
compressed condition, and, when released, must not interfere 
with the drawing of the roving or sliver. The object of this inven- 
tion is to produce these results in a cheap and simple manner, In 
the drawings a designates the cylindrical sides of a roving can, b 


(Accepted February 2, 189s.) 











ing the gauge to the ship’s side by means ofa hook F, which may be 
adjusted for different vessels. The lever also answers as the index 
plate for the load line to be marked on. To the top plate is | 
attached a ring, to which a cord is fixed, and to the bottom plate | 
a pipe I, about 2 ft. in length, to extend below the broken water 
surface. The gauge is then lowered over the ship’s side in line | 
with the load disc upon the ship’s side, and hauled tight. The | 
hook F catching under the edge of the plate or under a special 
bar placed in proximity to the load disc, holds the gauge in position 
and compresses the spring, which opens the valve C owing to 
the holes in the top and bottom plates through which the spindle 
B passes, being drilled sufficiently clear to allow the water and | 
air to pass slowly in and out, so as not to be affected by the 
quick movement of the disturbed water outside. When the water 
is at a level in the glass the cord is released, the valve closes, and 
the gauge is drawn up, when the true level is ascertained. (Ac- 
cepted January 26, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


5313. F. H. Wright, Wakefield, Yorks. Method | 
of and Apparatus for Automatically Stopping | 
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structed with such rails provide for even motion. 


Whilst the 





or when a finsh of water takes place. 





In the drop pipe or baffle 
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reports of trials of patent law cases in tne United States, 
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the beaded upper edge of the can, ¢ two openings in the sides of 
the can near the upper end. The openings ¢ are made preferably 
circular, and may be, and in the preferred form are, provided with 
an eyelet secured in the opening. The bar d is preferably made 
of wood ; it is provided with a head e, which acts as a stop, and 
is provided with a _—_ J which may be near either end, but 
preferably is placed near the head e as shown. The groove f 
engages the bard with the sides of the can or with the eyelet or 
bushing in the openings c, to hold the bar in the desired position. 
When the can has been filled the roving is pushed down with 
one hand and the bard is inserted, the resilency of the coiled 
roving acts against the bar d and brings the groove f in engage- 
ment with the eyelet or walls of one of the holes c, thereby 
securely holding the bar in place, and preventing the further 
rising of the roving. When the can is to be emptied, the bar d is 
pushed down and drawn from the openings ¢, leaving the can free 
from any projections or obstructions inside or outside. The bar 
also forms a convenient handle for moving the can. (Accepted 
January 26, 1898.) 


30,249. T. F. Dunn. Flyers for Roving Frames. 
(3 Figs.) December 21, 1897.—The object of this invention is to 
provide an improved construction of flyer, whereby the presser 
shoe will swing outward in a horizontal plane, and which will also 
retain its proper position when the flyer is removed or taken off 
the spindle. The nose or boss 3 of the flyer is provided with the 
usual solid arm and opposite hollow arm 5. This arm 5 near its 
lower end is provided with two studs 6 and 7, one above the other, 
which form the pivots on which the presser finger 8 swings. This 
presser finger is provided with the usual weighted upper end, and 
with the presser shoe 10at the lower end. At or near the centre 
the presser finger is formed with a slot 12, which may be vertical 
or inclined, with which the stud 6 engages, and above the same 











| is provided with an extension formed with an inclined or seg 
| mental slot 14 with which the stud 7 engages. , ‘ h 
the presser shoe is swung outward by the successive layers t ef 
roving, it will move outward in a horizontal plane, the inc "a 
slot 14 and the stud — the finger to gradually rise as 
shoe moves, as seen by the do l 

in the arc of a circle, as in the case of the ordinary flyers. 
the finger not being fixed to its 

utilised e muci hekeserd 
the flyer is removed, the slots and studs will limit the moven - 
of the finger and prevent its turning upside down. 
January 26, 1898.) 


In operation when 


tted lines, Fig. 1, instead of mov ing 
Again, 

ivot its whole weight will be 
in use, thus allowing it lobe made much lighter. When 


(A ecepter 
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THE MAXIM GUN.—No. IV. 
Tue 37-MILLIMETRE GUN. 


Tur 37-millimetre, or 1.457-in. Maxim gun is 
chiefly used as a naval weapon, its weight, as com- 

red to the rifle-calibre gun, being against its use 
in the field. Some, however, have been sold for 
land purposes ; in fact, it is a very light gun for its 
power, the weight being 3 cwt. 2 qr. 24 lb. It is 
also sometimes fitted so as to be used for landing 
purposes. 

In Fig. 45, on the present page, we illustrate a 
37-millimetre gun on ordinary naval mounting. 
This cone mounting is used for broadside and bridge 
work, and is occasionally used as a mast-top mount- 





Fic. 48. 





steady when firing. The following are the chief 
particulars of the 37-millimetre gun : 





Calibre ... aids ay = ..  1.457in. 
Length over all (without shoulder- 
piece) ... was ‘is or TRIO 55 
Rifling (uniform) 12 grooves } turn in 30 
calibres 
Weight of gun ... 416 Ib. 
3 shell... ae oP 1lb. 
Burster in common shell, about 340 grains 
a steel shell, about... 200 grains 
Weight of cartridge complete 1.45 Ib, 
Length as Fe ae 6.566 in. 
Weight of powder charge (smoke- 
less)... ar Be ve 1 oz. 110 gr. 
Muzzle velocity 1800 ft.-sec. 


Mountings adapted for the different services 





Fic. 45. 


ing when there is room in the top. As a rule, how- 
ever, the space is too confined, and a rail mounting 
is therefore generally used. In the latter a rack 
8°es all round the rail, or as far as the arc of train- 
ing may render it necessary; and the gun and 
mounting are made to traverse bodily on the rack 
by means of a handle which rotates a pinion gearing 
Into the rack. There is, of course, the ordinary 
training by means of a shoulder-piece. There is a 
‘ice for clamping the pivot when the gun is 
hot in use, and another for holding the carriage 





Navat MovuntineG ror 37-MILimetre Gun. 


'for which the gun is used have been designed. 
| In some of them the T-piece, or other attachment 
of the gun, works in a socket in the mounting ; 
| in others it is cylindrical and slides over a pivot, on 
|the mounting. In either case the gun is capable of 
| moving freely in a horizontal plane, but, of course, 
can be clamped in any position. In Figs. 46 
and 47, page 390, is shown the 37 - millimetre 
gun on a disappearing mounting, the former en- 
graving showing the gun in firing position, whilst 
‘the latter illustrates the gun housed behind a full- 


sized model of a ship’s bulwark. The weight of 
the disappearing mounting is 15 cwt. 1 qr. 22 lb., 
which brings the weight of gun and mounting to 
close on 19 cwt. To lower from the firing to the 
housing position, the shield is first folded down, 
and the gun is then turned to the right parallel 
with the bulwark. The gun is then lowered by 
means of the double handle shown, which, by 
means of worm gearing, rotates the toothed pinion 
which engages with the teeth on the horizontal 
rack. This extends the rear leg of the tripod, the 
two front legs being free to move on the pin joints. 
A bolt goes through the hole in the rack frame to 
lock the gun in the firing position, but firing can 
be carried on without this being in place, and with 


] 
‘ 
‘ 





Nava Lanpinc CARRIAGE AND LIMBER FOR THE 37-MILLIMETRE GUN. 


the gun in any position. In the horizontal lower 
cylinder, shown clearly in Fig. 47, is a powerful 
spiral spring, which is compressed by the action of - 
lowering, and, by its reaction, assists in the raising 
of the gun. This mounting is chiefly used for 
fortifications, although it is here illustrated in con- 
nection with marine work. 

The naval landing carriage and limber for the 
37-millimetre gun, before referred to, are shown in 
Fig. 48, on the present page. The former engray- 
ing illustrates the carriage attached to a limber 
ready for travelling. Four horses would be re- 
quired for fast travelling, as the total weight 
would be nearly 24 cwt. This is made up as 


follows : 
Cwt. qrs. Ib. 
Gun. aes i a ea i 
Carriage ae es we 6 3 12 
Limber, with boxes ... a 9 0 22 
300 rounds of ammunition ... 4 0 90 
Total ... 3.3.2 


It now remains to describe the mechanism of the 
37-millimetre gun. Figs. 49, 50, and 51, on page 
391, show respectively a sectional elevation, a 
sectional plan of the gun, and an outside eleva- 
tion of the breech end. It will be seen that this 
gun differs most essentially from the rifle-calibre 
Maxim gun recently described, in the arrange- 
ment of the springs. In place of the spiral fusee 
spring for bringing the barrel back and closing the 
mechanism, as in the rifle-calibre gun, there are 
two powerful springs for operating the mechanism 
and bringing the barrel back into firing position. 

The gun and its mechanism may be divided into 
two parts, the recoiling and non-recoiling portions. 
The former include the barrel B, the recoil plates 
R, the lock with crank C, and the crank handle D. 
The barrel is provided with trunnions, to which 
the recoil plates R are attached. The crank C, 
with its connecting-rod, is attached to the lock by 
means of a bayonet lock, the shaft of the crank 
passing through the outside plates E, and having 
fixed on its left-hand end a volute spring K, the 
latter being inclosed in a circular gun-metal box. 
On the other end of the crank is the crank handle 
D, which rests against the roller L when the gun 
is closed, as shown in Fig. 51. The non-recoiling 
part consists of the breech casing E, the water- 





jacket S, and the rear block H. A hydraulic 


; 
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buffer is fitted to the rear block for the purpose of 
controlling the recoil. : 

The belt system of feeding up the cartridges is 
used with this gun, there being two movable and 
two stationary pawls in the feed-block for the pur- 
pose. The former are fixed to a slide in the upper 

art of the feed-block, and this slide is moved from 
fot to right by levers actuated by the barrel when 
it recoils. These pawls are pressed down by a 
spring and engage behind the cartridges, and when 
the barrel returns the pawls place the cartridge 
still in the belt immediately over the chamber. 
Supposing the gun to be loaded, that is, one car- 
tridge being in the barrel, the upper part of the 
carrier A of the lock will have seized the base of one 
cartridge in the belt above. When the gun is dis- 
charged the barrel, with the recoil plates and me- 
chanism, recoils about 37 millimetres (1} in.), and 
the spiral spring which surrounds the barrel is 
compressed. During the recoil, the crank handle 
D remains in contact with the roller L, which is 
attached to the outside plate. The curve of the 
crank handle is so set out that the latter receives 
a circular movement, which is accelerated during 
the recoil. Reference to Fig. 50 will show this. 
The mechanism is thrown back clear of the breech 
sufticiently far to extract the empty case from the 
barrel, and a fresh cartridge from the belt in the feed- 
block. The turning of the crank brings the volute 
spring attached to the crankshaft into tension. As 
the lock travels backwards the carrier A drops down, 
being guided by certain cams I fixed to the casing 
of the gun, and the guide-block attached to the 
cover. When in its lowest position, the carrier 
places the new cartridge, which it has taken from 
the belt, opposite the chamber of the barrel, whilst 
the empty case is placed opposite the ejecting tube 
X. The carrier has grooves only two-thirds of 
its length, in the same manner as in the rifle- 
calibre gun already described,* whilst the cart- 
ridge is held firmly by a spring gib, the position of 
which can be traced in Fig. 49. 

The reaction of the spiral spring which encircles 
the barrel next brings the latter and the recoil 
plates into the firing position ; the lock in moving 
forward pushing the new cartridge into the cham- 
ber, and the empty case into the ejecting tube. 
During the last part of the forward travel of the 
lock the carrier A is lifted by levers G which en- 
gage with lugs on the carrier. These levers are 
actuated by suitable projections or lugs which form 
a part of side levers connected with the crank. 
These lugs cannot well be traced in Figs. 49 and 
50, but the end of the lever G can be plainly seen 
engaging the carrier. 

The carrier in rising engages with the base of a 
fresh cartridge in the belt, and the carrier being 
only grooved two-thirds of its length releases the 
empty case, which is ejected through X. As the 
lock is brought to the rear and away from the breech 
by the action of the crank, the rear part of the side 
levers attached to the crank depresses a tumbler M, 
and this draws back the firing-pin, the position of 
which can be seen in Fig. 49, and compresses the 
main spring. When the tumbler is down the nose 
of the hand sear p is forced into engagement with a 
bent in the tumbler by the action of the main spring 
s. There is also a safety sear n which prevents the 
firing-pin being released before the lock is home 
and the carrier in the firing position. 

To load the gun insert the end of the belt into 
the feed-block from the right (shells pointing to 
the front), turn the crank handle fully over to the 
front, pull the belt to the left as far as it will go, 
and let the handle fly back ; again turn the handle 
over to the front, pull the belt to the left, and on 
letting the handle go, all is ready for firing. When 
one round has been fired the action is automatic, 
so long as pressure is maintained on the trigger, 
which is beneath the pistol handle, as shown. 

To unload the gun turn the crank handle fully 
over to the front twice and let it go; this insures 
the carrier being empty, but a live cartridge will be 
left in the ejector tube; this can easily be with- 
drawn by hand if the lock is drawn back by turning 
the crank handle to the front. 

To provide for safety there is a special arrange- 
ment with indicator lever, which when turned to 
the ‘‘safe” position locks the trigger, so that it 
cannot be pulled back by the finger. 





Devacoa Bay.—Mr. Methven, late harbour engineer at 
Durban, is engaged in surveying Delagoa Bay. 


* See page 235 ante. 





ELECTRIC GENERATORS. 


By H. F. Parsnatt, M. Inst. C.E., 
anp H. M. Hosart, S8.B. 
(Continued from page 325.) 
ForMUL& FOR ELEcTROMOTIVE FORCE. 

In this article the dynamo will be considered 
with reference to the electromotive force to be 
generated in the armature. 

Continwous-Current Dynamos. — The most con- 
venient formula for obtaining the voltage of con- 
tinuous-current dynamos is : 

V = 4.00 TNM 10-3, 
in which 
the voltage generated in the armature. 
the number of turns in series between the brushes. 


N = the number of magnetic cycles per second. 
M = the magnetic flux (number of CGS lines) included 


< 
WW 


or excluded by each of the T turns in a mag- 
netic cycle. 

V, the voltage, is approximately constant during 
any period considered, and is the integral of all the 
voltages successively set up in the different arma- 
ture coils according to their position in the mag- 
netic field; and since in this case only average 
voltages are considered, the resultant voltage is 
independent of any manner in which the magnetic 
flux may vary through the coils. Therefore we 
may say that for continuous-current dynamos, the 
voltage is unaffected by the shape of the magnetic 
curve, i.¢., by the distribution of the magnetic 
flux. 

It will be found that the relative magnitudes of 
T, N, and M may (for a given voltage) vary within 
wide limits, their individual magnitudes being 
controlled by considerations of heating, electro- 
magnetic reactions, and specific cost and weight. 

This formula, if correctly interpreted, is applic- 
able whether the armature be a ring, a drum, or a 
disc ; likewise for two-circuit and multiple-circuit 
windings, and whether the winding be single, 
double, triple, &ec. 

To insure, for all cases, a correct interpretation 
of the formula, it will be desirable to consider 
these terms more in detail : 

T = turns in series between brushes, 
total turns on armature divided by number of 

paths through armature from negative to posi- 

tive brushes. 

For a Gramme-ring armature, total turns = number of 

face conductors. 

For a drum armature, total turns = 4 number of face 

conductors. 

With a given number of total turns, the turns in 
series between brushes depend upon the style of 
winding, thus : 

For two-circuit winding, 

If single, two paths, independently of the number of 


poles. 
If double, four paths, independently of the number of 


es. 

Pt triple, six paths, independently of the number of 
poles, &c. 

For multiple-circuit winding, 

If single, as many paths as poles. 

If double, twice as many paths as poles. 

If triple, three times as many paths as poles, &v. 

N = the number of magnetic cycles per second 

— R.P.M. x number of pairs of poles 
60 

It has been customary to confine the use of this 
term to alternating current work, but it is desirable 
to use it also with continuous currents, because 
much depends upon it. Thus N, the periodicity, 
affects the core loss and density, tooth density, eddy 
current loss, and the armature inductance, and, 
therefore, also the sparking at the commutator. It 
is, of course, also necessarily a leading considera- 
tion in the design of rotary converters. 

Although in practice dynamo speeds are ex- 
pressed in revolutions per minute, the periodicity 
N is generally expressed in cycles per second. 

M = flux linked successively with each of the T turns. 

In the case of the 


_ Gramme-ring machine, M = 3 flux from one pole-piece 
into armature, 

Drum machine, M = total flux from one pole-piece into 
armature, 


(M is not the flux generated in one pole-piece, but 
that which, after deducting leakage, finally not only 





crosses the air-gap, but passes to the roots of the 
teeth, thus linking itself with the armature turns.) 

Armature cores are very often built up as rings 
for the sake of ventilation, and to avoid the use of 





unnecessary material, but they may be, and usualiy 


are, wound as drums, and should not be confounded 
with Gramme-wound rings. 

The Table of drum-winding constants on the 
next page affords a convenient means of applying 
the rules relating to drum windings. 

Formule for Electromotive Force in Alternating 
Current Dynamos.—For alternating current dy- 
namos it is often convenient to assume that the 
curve of electromotive force is a sine wave. This 
is frequently not the case, and, as will presently be 
seen, it is practicable and often necessary to con- 
sider the actual conditions of practice instead of 
assuming the wave of electromotive force to be a 
sine curve. 

Curve of Electromotive Force Assumed to be a 
Sine Wave.—The formula for the effective no-load 
voltage at the collector rings is : 

V =444T NM 10-8, 


this being the square root of the mean square value 
of the sine wave of electromotive force whose maxi- 
mum value is : 

V =6.28T NM 10-4. 

In order that these formule may be used, the 
electromotive force wave must be a sine curve, 
i.e., the magnetic flux must be so distributed as 
to give this result. The manner of distribution of 
the magnetic flux in the gap, necessary to attain 
this result, is a function of the distribution of the 
winding over the armature surface. 

T = number of turns in series between brushes. 

N = number of magnetic cycles per second. 

M = number of CGS lines simultaneously linked 
with the T turns. 

The flux will be simultaneously linked with the 
T turns only in the case of unicoil windings, i.e., 
windings in which the conductors are so grouped 
that they are all similarly situated in respect to the 
magnetic flux ; in other words, they are all in the 
same phase.* 

The effective voltage at no load, generated by 
a given number of turns, will be a maximum when 
that is the case; and if the voltage for such 
a case be represented by unity, then the same 
number of conductors arranged in ‘‘two-coil,” 
‘*three-coil,” &c., windings will, with the same 
values for T, N, M, generate (at no load) voltages 
of the relative values, .707, .667, &c., until, when 
we come to a winding in which the conductors are 
distributed over the entire surface, as in ordinary 
continuous-current dynamos, the relative value of 
the alternating current voltage at no load, as 
compared with that of the same number of 
turns arranged in a unicoil winding, will be .637 


(which = =). 
Tv 
Tabulating these results, we have : 
Correction Factor for Voltage 


of Distributed Winding. 
Unicoil winding .. V = 1.000 Rowe cts 
Two-coil winding ... V = .707 x unicoil winding. 
Three-coil winding ... V = .667 x ie ‘i 
Four-coil winding ... V = .654 x = e 
Many-coil winding ... V = .637 x a 


The terms uni-, two, three-coil, &c., in the above 
Table, indicate whether the conductors are arranged 
in one, two, three, &c., equally-spaced groups per 
pole-piece. These conditions are equivalent to the 
component electromotive forces generated in each 
group; being in one, two, three, &c., different 
phases, irrespective of the number of resultant 
windings into which they are combined. ; 

The values given in the Table may be easily 
deduced by simple vector diagrams. : 

Instead of using such “‘ correction factors,” the 





following values may be substituted for K in the 
formula V = KTNM 10°: 





Values for K in Formula. 





For Effective Voltage. For Maximum Voltage. 


Unicoil winding .. 4.44 6.28 
Two-coil __,, 3.13 | 4.44 
Three-coil ,, 2.96 4.19 
Four-coil _,, 2.90 4.11 

2.83 4.00 


Many-coil _,, 





(In all the preceding cases, as they apply only 
to sine wave curves, the maximum value will be 
1.414 times the effective value. ) es 

Values of K for Various Waves of Electro- 
motive Force and of Magnetic Flux Distribution ™m 

* Fig. 7 389, will be of assistance in under- 
oumae Lhd anmabatane employed in designating these 








windings. 
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Gap.—The relative widths and arrangement of pole 
arc and armature coil exert a great influence upon 
the magnitude of the effective (and maximum) 
voltage for given values of T, N, M, because of the 
different shapes of the waves of gap distribution 
and induced electromotive force. This is shown by 
the following Tables, where are given the values of 
K in the formula : 


V=KTNM10-, 


it being assumed that the magnetic flux M emanates 
uniformly from the pole face, and traverses the gap 
along lines normal to the pole face. This assump- 
tion being usually far from the facts, the following 
results must be considered more in the light of 
exhibiting the tendency of various relative widths 
of pole face and various arrangements of armature 
coil, rather than as giving the actual results which 











? 


Inthe above diagrams,the Ssotted type of armature is 
represented The application of the illustrations to the case of 


The preceding Table applies to cases where the 
various components of the total winding are dis- 
tributed equi-distantly over the armature. 

When the coils are gathered in groups of a 
greater or less width, the values of K should be 
taken from the Table below. 

A better understanding of the nomenclature em- 
ployed in this and the preceding Tables, will be 
obtained by an examination of the diagrams in 
Fig. 70. 

Probably the method used in obtaining these 
values (simple graphical plotting) is substantially 
that used by Kapp in 1889. The six values he 
gives check the corresponding ones in the Tables 
below. 

It thus appears that by merely varying the 
spread of the pole arc and the armature coil there 
may be obtained for given values of T, N, and M, 





Three phase continuons convertor, 25 Cycles par second. 


values of the effective electromotive force, varying 
from a little more than half the corresponding 
value for a sine wave, up to several times that 
value (in fact, with an infinitely small spread of 
pole arc, provided the flux could be maintained, an 
infinitely large value of K would be obtained). 
The maximum value increases at the same time, in 
a still greater proportion. 

Electromotive Forces in Rotary Converters.—In 
rotary converters we have an ordinary distributed 
continuous-current winding, supplying continuous- 
current voltage at the commutator, and alternating- 
current voltage at the collector rings. The same 
winding, therefore, serves both for continuous- 
current voltage and for alternating voltage. 

Suppose that such a distributed winding, with 
given values of T, N, and M, generates a con- 
tinuous-current voltage V at the commutator. 












Fug.70. TYPES OF WINDING FigI1 ware 25 re . 
L_| LJ * Pole arc = 30%oF pitch a cetations being so adjusted as always tohare Siterminals volts 
ean | u ir tan’ i conti as 
3 
Lied Lt 1) desl q. 
eee ee ee re j- 
3 a 
= oo | ihe ~" ae 
Tan Spreadlof wilg «602 of pitch i 
Tee es bate 
|_| Pole are-40% of pitch 
MS Spread af wag I00* of piteh “ 
egaals zero <<) 


amooth core armature merely requires that the conductors be supposed 


tobegrouped on the sur face of the — 1 e 
odbegiions escare shown iy te position of the slots. 





Form Factor Curves 























Factor 
“” 12 13 14 15 16 47 "9 (827 ¢) 1-0 bd 
DruM-WINDING CONSTAN'S. 
| 
| NUMBER OF POLES. 
ae Class of Winding. = 

4. 6. s | 10. 12. 14. 16. 

— (larctetere. (| Single | 1.067 | 1.067 1.667 | 1.667 | 1.667 | 1.667 
Volts per 100 conductors per | | Multiple- (| Double | “sss 833 ‘933 «838 | «888 | «(1838 
100 revolutions per minute \ Triple -556 556 556 556 556 -556 

and flux equal to one mega- . Single 3.33 5.00 | 8.33 10.00 11.67 13.33 

8 Two- 

oo edrousit Double | 1 667 2.50 | 4.17 5.00 5.83 | 6.67 

Triple | 1.111 1.667 | 2.78 3.33 3.89 | 4.44 

7 j « 6 | aes | 2° 
Average volts between com- Multiple- bas ind p~ —— | = = = | - 
line and ‘ter aor eer megs || circuit || triple | L005 | 0067 | “ut | 11383. | 11855 | «11778 

pet minute (independent of }| Two- Single | .267 ‘€00 | 1668 © 2.40 327 | 4.97 

number of conductors)” |. circuit 4 Double |  .1333 300 | $4 1.300 1.635 | 2.14 

Triple .0888 .200 .556 £00 1.09 1.42 

| | | 





would be observed in practice. The results are 
nevertheless of much practical value, provided it is 
clearly kept in mind that they will be modified to 
the extent by which the flux spreads out in crossing 
the gap from pole face to armature face. 

Table of Values for K. 

KT N M 10-8, where V = Effective Voltage. 


In the Formula V = 





Pole Arc (Expressed in per Cent. of Pitch). 











Winding. 
10. | 20. | ly 

a Me bd od Fouled hl had Meo Mes 
nicoll .. 12.6 |8.96/7.28 16.32 4.46) 4.21 | 4.00 
Two-oil. | 8.96 '6.32|5.17 4.21 12) 8.00 | 2.83 
Three-coil -.) 7.30 |5.15|4.21 [8.84 |: aol aan eae 
our-coil "| 6.32 |4.44 4.00 3.72 -83) 2.63 | 2.45 

ny-coil ..| 3.93 |3.79/8.63 '3.44 .70| 2.52 | 2.82 








—_— 





Table of Values of K. 
In the Formula V = K T N M 10-3, where V = Effective Voltage. 
| 

















—- Pole Arc (Expressed in per Cent. of Pitch). 
Coilin | 
per Cent. of (|, [ es 
Pitch. | 10, 20. | 30. | 40./ 50. | 60. | 70. |80.| 90. 100. 
0 | 12.60 8.96|7.28 6.32) 5-66|5.17 4.78/4.46] 4.21 | 4.00 
10 9.80 8.20) 6.85)6.00 5.50)5.05 4.74/4.42) 4.15 3.88 
20 | 8.20 |7.40|6.55|5.75| 5.25) 4.90 4.60/4.35| 4.05 | 3.75 
30 | 7.10 |6.55|6.06 5.45) 5.05)4.75|4.45/4.20) 3.90 | 3.60 
40 | 6.20 |5.80 5.45/5.1 4.85) 4.55)4.30/4.00] 3.72 | 3.43 
50 5.60 |5.32 5.10) 4.85) 4.60) 4.35/4.10)3.85) 3.60 | 3.27 
60 5.08 | 4.90) 4.71! 4.55) 4.39 4.15)3. 95|3.68} 3.40 | 3.10 
70 | 4.72 |4.60|4.44/4.30 4.18]3.95 3.75/3.45| 3.20 | 2.90 
80 | 4.44 |4.30/4.15 4.00) 3.85]3.66 3,50/3.25) 3.00 | 2.75 
90 8.18 | 4.00|3.90 4.75) 3.60] 3.40, 3.30/3.06) 2.78 | 2.55 
100 3.93 |3.79/3.63 ata | 8.27|3.08 2.8°/2.70! 252 | 232 
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Imagine superposed on the same armature a wind- 
ing, with the same number of turns T in series, but 
with these turns concentrated in a unicoil winding. 
For the same speed and flux, and assuming a sine 
wave curve of electromotive force, this imaginary 


Tr 
superposed winding would supply 1.11 V (9 yo V 


effective volts to the collector rings. But, re- 
arranging this same number of turns in a ‘‘ many- 
coil” (distributed) winding, would, for the same 
speed and flux, reduce the collector ring voltage to 


637 x. 1.11. Ve = 707 x ¥. 


Therefore, in a distributed winding, with T turns 
in series, there will be obtained a continuous- 
current voltage V, and an alternating current volt- 
age .767 V, on the assumption of a sine wave curve 
of electromotive force. 

But often the electromotive force curve is not a 
sine wave, and the value of the voltage becomes a 
function of the pole arc. Thus, examining the case 
of a single or quarter-phase rotary converter by the 
aid of the Tables for K, the results given in the 
next column are obtained. 

Three-Phase Rotary Converters.—An examination 
of three-phase rotary converters will show that the 
conductors belonging to the three phases have 
relative positions on the armature periphery, which 
may be represented thus : 


222291111111111333333333322222222221111111111333383333322222 
3383333333222222222211111111113333333333222222222211 11111111 


Consequently, it appears that the coils at one phase 
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Single and Quarter-Phase Rotary Converters. 





Ratio of Alter- 
nating Voltage 


Spread of K in V = K for 
Pole Arcin| KTNM10-8 Continuous — —* 
per Cent. | for Collector- Current PP dp nent 
of Pitch. | Ring Voltage. Voltage. r 2 
Voltage at Com 
| mutator. 
10 3.93 4.00 -982 
20 3.79 4.00 -947 
30 3.63 4.00 -908 
40 3.44 4.00 .860 
50 8.27 4.00 816 
60 8 08 4.00 -770 
7 2.88 4.00 -720 
80 2.70 4.00 675 
90 2.52 4.00 -630 
100 2.32 4.00 -580 


have a spread equal to 66.7 per cent. of the pitch. 
Observing also that each three-phase alternating 
branch has two-thirds as many turns in series be- 
tween collector rings as has each branch, considered 
with reference to the commutator brushes, we ob- 
tain the following Table of values : 
Three-Phase Rotary Converters. 


{ 


Ratio of Alter- 
nating Voltage 








Spread of | K in V = K for ‘ “1 
Pole Arcin} KTNM10 Continuous- = ee 
per Cent. for Collector- Current Pc oct sally 
of Pitch. | Ring Voltage. Voltage. Voltage at Com- 
mutator. 
10 4.89 4.00 815 
20 4.70 4.00 785 
30 4.58 4.00 755 
40 4.39 4.00 -732 
50 4.25 4.00 .710 
60 4.02 4.00 -670 
70 3 82 4.00 -636 
80 3.52 4.00 585 
90 3.26 4.00 544 
100 2.96 4.00 -995 


The last column, giving the ratio of alternating- 
current voltage between collector rings, to con- 
tinuous-current voltage at commutator, is the one 
of chief interest. This ratio will vary from .495, 
when the pole arc is equal to the pitch, up to .815 
with a 10 percent. pole arc. 

These results only apply to rotary converters 
when independently driven, unloaded, from some 
mechanical source, or when driven unloaded as a 
continuous-current motor. That is to say, the elec- 
tromotive forces referred to are counter-electro- 
motive forces. When driven synchronously the 
ratio of the terminal voltages may be made to vary 
through a very wide range by varying the condi- 
tions of lag and lead of the current in the armature. 
In Fig. 71 is given a curve showing through what a 
very extended range this ratio may be varied, 
according to the conditions of load and excitation. 

In rotary converters the following Table will be 
of assistance in determining the value of T (number 
of turns in series between collector rings). 


Proportion that T is of Turns on Arm. 


Converter. _——___—___— —_ 
RMA Wi coi ee 
Winding. Multiple-Circuit Winding. 
Single-phase rotary } 2 Noo suite at poles 
| 29x No. 
Quarter-phase rotary } 5 Nove as i csies 
Three-phacse rotary j 1 


3 x No. of pairs of poles 


Polyphase Machines.—In considering polyphase 
machines in general, it may be said that the most 
convenient way of considering the relations between 
V, T, N, and M is to make the calculations for one 
phase. Thus in the case of a three-phase machine, 
one would calculate the volts per phase, by placing 
in the formula the turns in series per phase, for T. 
Then if the winding is ‘‘ delta” connected, this 
will give also the volis between collector rings 
(since there is only the winding of one phase lying 
between each pair of collector rings). If, on the 
other hand, the winding is Y connected, the volts 
between collector rings will be /3 (1.732) times the 
volts per phase. Thus the calculation should be 
carried out with reference to one phase, the results 
of interconnecting the windings of the different 
phases being subsequently considered. 


ELECTROMOTIVE ForcE AND FLvux IN 
TRANSFORMERS. 
In the case of transformers, the relation between 





voltage and flux is dependent upon the wave form 
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of the applied electromotive force, and determina- | ordinates of a curve, to the true mean value of the 


tions of these quantities involve the use of the|equi-spaced ordinates. The mean square value, 
term ‘‘ form factor,” proposed by Fleming.* He} he denotes by the letters R.M.S. (root TM. 


defines the form factor as the ratio of the square | square), and the mean value by the letters 
root of the mean of the squares of the equi-spaced (true mean). ow 
; : ALS. 


aa J, 
T.M. 





* " : ere 5 Form factor = 
Alt. Cur. Trans., vol. i., second edition, page 583, 
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tively a section at the end of the trough, a side elevation 
with the side of the trough broken away, andaplan. It 
will be seen that the blades, when at the bottom of their 
travel, pass close along the bottom of the trough in a 
position nearly horizontal, but with the leading edge in- 
clined voces te downward. When they have made a 
half-revolution they have been carried sideways far 
enough to clear the trough considerably, and at the same 
wy, he been raised some distance above it. They have 
| also, during the same period, gradually turned from hori- 
zontal to vertical. The result of these motions is that 
they go into the sand exactly as a shovel does, pick it up, 
lift it clear of the water, pour off the water lifted on the 
shovel, carry the sand clear of the edge of the trough, 
and dump it, practically dry, into a car standing on the 
track beneath. 


Noticing that the sand seemed to ‘‘set,” and be- 
come much more coherent around two holes in the 
blades, the idea of perforating them occurred to 
the author, and this proved an entire success. 
The author did not consider fine perforations neces- 
sary or desirable. Three and a third revolutions 
per minute was found to be the best speed for the 
_ Shovel-heads. 


with a small flux the transformer can be operated 
at a higher all-day efficiency. Commercial gene- 
rators of different types differ often by 25 per cent. 
and more, as regards the form factor of their 
electromotive force waves. The pre-determination 
of the form factor thus becomes a matter of con- 
siderable interest in the design of alternating cur- 
rent generators. 

While, however, peaked waves insure low core 
losses for transformers on the circuits, they have 
the disadvantage that the maximum electromotive | 
force is more in excess of the effective electromotive 
force than for the less peaked waves. It is, there- 
fore, generally undesirable to so proportion a 
generator as to obtain an excessively peaked wave. | 

The curves of Figs. 72 and 75, page 389, corre- | 
spond to values given in the Tables, and show the, 
extent of the variations obtainable. 


(To be continued.) 





AMERICAN INSTITUTE OF MINING 
ENGINEERS. 
(From our New York CorRRESPONDENT.) 
(Continued from page 365.) 
Creartna Waste Water or ORE WASHERS 
FROM S4Nnb. 

THE following paper describing ‘‘ An Apparatus 
for the Removal of Sand from Waste Water of Ore 
Washers,” was given by the author, Mr. J. EK. John- 
son, Jun., one of the rising members of the Insti- 
tute. The apparatus consists, in general, of a 
system of revolving shovels driven by an engine, 
and the capacity of the one described—which was 
driven by a 2 horse-power engine—was from 20 to 
40 tons of sand per day. 

The general arrangement of the machine consists of a 
waste-trough, whose regular section is 13.5 in. by 12 in. 
inside, which is enlarged into a tank or box of cast-iron, 


The blades travel up-stream while in the trough, and 
| the two shovel-heads are set so that the blades on each 
' come half-way between those on the other. This makes 

the reduction of cross-sectional area a minimum, and 
| keeps it nearly constant, so that the flow is about as 
uniform as possible. 
The machine is driven by a worm gearing, as before 
stated, the wormshaft carrying on its other end a 48-in. 
pulley belted with a 3.5-in. belt to the picking-table line 
shaft. The speed-reduction ratio of the worm gear is 15 
| to 1, so that the shaft turns at 50 revolutions, and the 
| belt speed is about 630 ft. This belt is never very tight, 
and the power consumed cannot exceed 2 horse-power, 
and probably never reaches that. It should be noticed 
that the machine is belted direct to the line shaft (which 
is belted direct to the engine), without counter or loose 

ulley. The reason is that, if the washers could start 

fore the shoveller, the box would be filled with sand, 
and some of the shovels would be buried in it, so that 
| the belt would be unable to start it. By belting direct, 
made in two pieces and bolted together, 6 ft. 2 in. long, | the machine starts when the engine does, and without 
6 ft. 10 in. wide at the top, and 19 in. deep, with sides difficulty. The ordinary output of the machine is from 
sloping at 45 deg. This is extended at each end by trough | 30 to 40 tons of sand per day, or just about twice that of 





























sections of sheet steel, sloping both horizontally and ver- | the three men previously employed, the quantity of water 
tically, to make a gradual inlet and discharge, and pre- | passing it being about 700 gallons per minute. The dif- 
vent eddies aud excessive velocity of the water in the ones in coarseness of the material passing over into the 
tank. This is a necessary condition for the deposit of | settling pond and that removed is striking, and seems to 
entrained matter. In this tank revolve two ‘‘shovel- | indicate that the machine gets practically everything out 
heads,” or wheels, whose axes of revolution stand at | of the water except the clay ve fine silt. The difference 
45 deg. from the vertical in opposite directions, meeting | in the rate at which the settling pond fills up since the 
at the top over the centre of the trough. The shafts of |machine was put in is also very noticeable, while the 
these terminate at the top in wormwheels, both of which | least permissible gradient for the waste trough is reduced 
gear into one worm, revolving in a bath of oil in the | about one-half. » attention of any kind whatever is 
centre of the machine. The shovel-heads each consist of required beyond shifting out the loaded cars and putting 
a six-armed “spider,” whose arms stand at about 45 deg. in empty ones. A few of the larger details are shown, 
with its axis. Hach pair of adjacent arms carry bolted but require very little comment. It may be noted, how- 
to them, near top and bott»m respectively, two 1.5-in. ever, that the worm has a Schiele’s footstep bearing curve 
wrought-iron rods extending out a considerable distance to take the thrust of the worm, which is quite heavy, on 

tone of them. Both the rods of all three pairs extend account of the small diameter of the wormwheel relative 
in the same direction circumferentially, nat the upper to the radius of action of theshovels. This has furnished, 
ones of all three pairs lie in the same plane perpendicular in service, a strong contrast with most worms, since it 
to the axis, as also do the lower ones. Each pair of these has never given a particle of trouble. The main bearing 
rods carries at its outer end a blade or shovel of sheet | bracket has jaws slotted to take the ribs on the sides of 
steel, whose positions at oblique angles in all directions | the chilled boxes, the slots being much wider in the direc- 
may be better seen from the drawing than described in tion of the axis than the ribs, to allow end-adjustment of 
words. It will be noticed that these blades or shovels the shovel-heads for clearance. The main shafts are of 
are slightly bent along an approximately diagonal line, | cast iron, flanged and bolted to the shovel -heads, as 
the rods which support them being bent also, so as to shown. The worm is arranged, as shown, to run in oil, 
support them fully on each side of the bend. The blades | and not only lubricates itself and the wormwheels, but 
are fastened to the rods with countersunk bolts. The | enough oil trickles down the shaft to lubricate the main 
effect of the angles at which the shovels stand, in combina- | bearings also. But what contributes more than anything 
tion with the inclination of the axis of the driving-shaft, | else to the ease of running of the machine is, that all 
may best be seen in Figs. 9, 10, and 11, which are respec- | bearings are completely removed from the poasibility of 


7 
€ 


getting sand or dirty water in them. The method of 
supporting the machine is clearly shown, except the 
trestles at each side of the track, which carry the three 
sticks of timber shown. Of these the top one supports 
the bearing brackets for the shovel shafts, and, in fact 
all except the settling-box, and has to be of large section 
to resist the torsional stresses put upon it by the fact 
that only one shovel at a time is working—first on one 
side and then on the other. The practice of settling 
waste from ore washers is so little followed that it is to 
be feared that this machine will have very little applica- 
tion in its original field. The chief justification for de. 
scribing it is in the hope that it may find use in kindred 
industries elsewhere. 


Mr. Johnson’s paper was discussed but little and 
the discussion was quite favourable, those present 
considering that this machine had a future in 
various industries. 


DraGrRaMs ILLustRATING PROPERTIES oF METAts, 


Next came a paper entitled, ‘‘ Notes on Certain 
Diagrams Graphically Illustrating Important Ther- 
mal and Structural Conditions,” by Professor H. M. 
Howe, of Columbia School of Mines. 

The author called attention to a diagram showing 
the relative proportions of the microscopical com- 
ponents constituting iron and steel of different 
degrees of carburisation. These were called ferrite 
pearlyte, hardenite, martenite, and cementite. : 

He then showed a second diagram, in which the 
equilateral triangle was used in a manner similar to 
that employed by Professor R. H. Thurston to 
show the strength of alloys of copper, tin, and zinc, 
only Professor Howe used it to record the melting 
points of silicates of lime, of alumina, or of other 
components of three elements or proximate con- 
stituents. 


BERTRAND THIEL Process. 


The paper on the ‘‘ Bertrand Thiel Process,” by 
Joseph Hartshorne, was read by the secretary. 
It was stated this process was making rapid pro- 
gress in France and Germany, but had not been 
undertaken as yet in the United States. 


SrockHOLM EXHIBITION. 


‘*Notes on the Stockholm Exposition and the 
Iron and Steel Trade of Sweden,” by James 
Douglas, which followed, proved to be a valuable 
paper, such as one would expect from its author. 


The Exposition was confined to the natural and arti- 
ficial products of Scandinavia, and contained a complete 
collection of the rocks and ores of the Peninsula made by 
the Geological Survey ; and every iron mine of note 
exhibited a model of its workings, as well as classified 
specimens, accompanied by thorough analyses of the ores. 
Another feature of interest was the display of models of 
the old mining machinery, in the invention and intro- 
duction of which Sweden led the way, and of the old and 
new surveying instruments and compasses devised for 
the exploration of the Swedish iron-ore bodies, all of 
which are more or less magnetic. The magnetometric 
collection and exhibit of methods of operation made by 
Professor Nordestrém were supremely instructive. The 
larger metallurgical works, oo as those of the Koppar- 
berg and Sandvik Companies, exhibited their works in 
separate pavilions, in which crude and manufactured 
objects were arranged most effectively and tastefully : 
while the smaller companies erected in the Industrial 
Arts Building, trophies every one of which was an object 
of beauty. One was struck on all sides by the fine 
zsthetic feeling exhibited in the ingenious installation of 
materials and objects not easily lending themselves to 
artistic treatment. Hammers, picks, and drill steel were 

— into mural designs which it was a delight to 
ook at. 


The exhibit of the Kopparberg Company ran back 
to the thirteenth century. In 1896 this company 
made about 400 tons of copper, 1600 tons of blue- 
stone, 2300 tons of acid, and some gold and silver. 


The Kopparberg exhibit illustrated also the subsidiary 
industries which have grown up around most of the pro- 
minent mines of Sweden. Not only does the same com- 
pany mine theore and reduce it to metal, but it converts 
the metal into highly specialised forms, and thus combines 
manufacturing with mining and smelting. Besides such 
industries, lumbering and the making of wood-pulp and 
paper have become auxiliaries to several of the iron 
works. As coal or coke, being more or tess tainted with 
sulphur, is scrupulously excluded from their iron works, 
charcoal is exclusively used in the blast-furnaces and wood- 
producer gas in the open-hearth furnaces. Enormous 
quantities of wood are therefore consumed as fuel. But 
as inferior lumber is suitable for charcoal and the refuse 
of the lumbering camp and of the sawmill can b- con- 
verted into gas, it has been found profitable to sort the 
lumber into three grades, the best going to the pulp mill, 
the second quality being sawn into lumber, and the 
poorer grades only being used as fuel. How diversified 
are these several industries of the iron companies, may 
judged by the list and quality of articles made b. the 
Kopparberg Company, though it must be remembe 
that the operations of this company are by far the most 





extensive in Sweden. In addition to the copper pro- 
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duced, and the bye-products, some, but not all, of which 
are enumerated above, the company, in 1896, made 
55,000 tons of pig iron, 35,000 tons of Bessemer ingots, 
26,000 tons of open-hearth steel, 4000 tons of charcoal 
blooms, 46,000 tons of rolled and hammered iron and 
sheets of all sizes, 1000 tons of horseshoe nails, bolts, 
nuts, spikes, &e., 5500 tons of wood pulp, and 57,369 
St. Pet. stds. sawn lumber. The company’s operations 
extend over three provinces. They own 736,000 acres of 
forest land, which is traversed by 1700 miles of lake 
and water-courses. It would seem, therefore, that they 
cut over about 5 acres to the ton of product. 


The author stated that the purer iron ores con- 
taining phosphorus as low as 0.0045 were the ones 
which maintained Sweden’s reputation. He said, 
further : 

With the exception of the Kopparberg, and perhaps 
one other company, none of the works, I believe, turn 
out more than 30,000 tons of all kinds of iron and steel. 
Even the famous Sandvik Company, whose steel tubes 
are celebrated in this country for bicycle frames, makes 
only about 20,000 tons of steel annually. But the utmost 
care and supervision is exercised, and hand labour is em- 
ployed to an extent which is profitable only when ex- 

nded upon material of such value. Every wire bar is 
carefully inspected, and men with hammer and chisel cut 
off every particle of scale or burnt surface. The Swedish 
steel is too valuable to be turned even into rails, for the 
rails in the very yards of the steel works are generally of 
Dowlais manufacture. 


He thought the future would show large exporta- 
tions from the mines in the northern provinces ; 
as yet the region was almost uninhabited. In 
respect to the Sandvik Works, where G. F. 
Goriinsson was able to make good steel by the 
pneumatic process, without spiegeleisen, he said : 

At present the Sandvik Works supply the world with a 
very large portion of its ‘* Paragon” umbrella-ribs ; but 
their ribbons of steel illustrate more expressively than 
do their umbrella-ribs what can be done with pure steel. 
In the Sandvik pavilion a band of cold-rolled steel of 
No. 26 gauge, 2354 ft. in length and 8 in. in width, weigh- 
ing 1146 1b., was coiled like a frame around the objects 
displayed upon the walls, and hung in graceful festoons 
from the roof. There was also exhibited a band of No. 49 
gauge, weighing 43 lb., 22 in. wide, 4317 ft. long, and 
which was, therefore, about 0.00125 in. in thickness. 
The same band-saw which attracted attention in Chicago 
(No. 14 gauge, 220 ft. in length, weighing 677 Ib.) was 
exhibited, and they showed a strip for lap-welded tubing 
of No. 6 gauge, 21 in. wide, but bead gore al true square 
edges. This company also exhibited with pride a hot- 
rolled band of No. 8 gauge, 8 in. wide and 298 ft. long, 
weighing 2140 lb. This, they claim, is the heaviest and 
longest band rolled in one heat of such width and gauge 
from a bloom 4% in. thick and 11 ft. long. A prominent 
place in their pavilion was given to their hollow blooms 
for the manufacture of bicycle tubes, samples of which, 
up to 8 inches in diameter, were displayed with excellent 
effect. 

The author referred to the Laval Steam Turbine 
Company, where he saw an engine running under a 
pressure of 225 atmospheres. 


Some OTHER Papers. 


Mr. Theodore Dwight, assistant secretary, then 
gave a most interesting account of Mexico, well 
illustrated by photographs; and, in view of the 
probable decision to hold a meeting of the Insti- 
tute there this Fall, his remarks were very timely, 
and received the approval of all who heard him. 

Mr. W. S. Ayres read a paper on ‘‘ The Cran- 
berry Anthracite Coal-Breaker,” illustrating its 
construction and. operation, and showing by lantern 
slides the various steps taken and the appearance 
of the breaker at each step, also several pictures of 
it when completed. He also described its opera- 
tion. 

Dr. Persifor Fraser followed with a very in- 
teresting account of the trip he took with another 
section of the International Congress of Geologists 
from St. Petersburg, leaving Moscow and going to 
the Ural, and thence to the Caucasus. His account, 
like that of Dr. Emmens, was very entertaining. 
The photographs thrown on the screen were of great 
interest, and very instructive. 


(To be continued.) 


LITERATURE. 


Die Pumpen. By K. Hartmann and J. O. KNoKE. 
Second Edition. Berlin: Julius Springer. 

Tue first edition of Hartmann’s ‘Pumps ” ap- 
peared in 1885. In this second edition of 666 
pages, illustrated by 664 text figures and six plates, 

rofessor Hartmann, of the Berlin Technical Col- 
lege, is associated, as author, with Mr. J. O. Knoke, 
of the Maschinenbau-Actien-Gesellschaft, of Niirn- 








raising liquids, water, acids, &c., their construction 
and design. Hydraulic machinery does not be- 
long to the scope of the volume, though we find re- 
ferences to hydraulic pumps. The preface speaks 
of thorough changes, but admits that on the whole, 
appearance and general arrangement of the earlier 
edition, as well as the calculations, have been 
maintained. The changes, indeed, appear to be 
chiefly additions, which, it will be acknowledged, 
bring the matter up to the year 1897. 

That the authors do not devote more than a few 
lines to electrically-driven pumps, may be explained 
by the fact that in general the pump itself is little 
affected by the kind of primary motor with which it 
is coupled. But that this portion of the subject 
is not more fully treated is to be regretted for 
two reasons. Electric motors lend themselves 
readily to reliable tests by means of which doubt- 
ful points, notably in the theory of centrifugal 
pumps—which appears in a new garb in this second 
edition—might be settled. And, turther, there are 
electrically-driven pumps of a type of their own. 

The first chapter on water-drawing appliances, 
scoops, bucket chains, and wheels, helical and other 
waterwheels, introduces many old-fashioned de- 
vices which cannot be called obsolete since they are 
still employed in old and new countries. Without 
entering into particulars, the authors manage 
to give a good review of the many and varied 
machines, briefly indicating their suitable dimen- 
sions, working conditions, and efficiencies. The 
chief data of eleven plants serving for irrigation, 
drying, &c., in Europe and Egypt, are summarised 
in a Table. Pumps proper begin with piston 
pumps with rectilinear motion, to which 350 pages 
are devoted. They are discussed under the head- 
ings: Type, yield, power absorbed, efficiency, and 
general construction. Cylinders, we read, may be 
strengthened by cast-iron rihs, a very questionable 
statement. A good deal is said on the construc- 
tion of pistons, packings, stufting-boxes, pipes, 
&c., and valves in particular are treated at great 
length. Air chambers also receive due atten- 
tion. The discussion of valves involves a good 
deal of mathematical consideration, and we find 
more mathematics when we come to the working 
and care of pumps, their starting, water-hammer, 
piston speed, disturbances caused by gases and 
vapour, regulation and testing. After these general 
features follow descriptions of actual construction. 
Most of the plates belong to this section : The water 
works built by Fraser and Chalmers for the Solvay 
Process Company, of Syracuse, N.Y. ; Worthing- 
ton pumps; the Niirnberg Water Works, built by 
the Maschinenbau - Actien - Gesellschaft, and the 
pumps by G. Kuhn, of Stuttgart, are illustrated ; 
the descriptive notices should be more detailed. 
It is generally advisable to give full particulars of 
a few selected examples. 

More should also have been said about the 
diaphragm pumps, manufactured by various firms, 
in which a lens-shaped compartment, across which 
a rubber partition is stretched, separates the cylin- 
der and piston from the suction and compres- 
sion pipes. The Worthington pumps are dealt 
with in the chapter on steam pumps, which term 
comprises pumps directly coupled and worked by 
their own engines; in this section English and 
American names predominate strongly. Among 
the novelties we notice Kiilsenberg’s pump, which 
has two pistons moving in parallel cylinders, their 
rods being attached to cranks under 90 deg.; the 
pumps which have much in common with the 
Worthington pump are also fitted with a charac- 
teristic gear worked from the expansion slide. As 
regards the Worthington pumps, whose merits are 
acknowledged, the authors maintain that the con- 
stant speed of the piston during the whole period 
of the stroke is not an advantage, since it necessi- 
tates a very rapid and complete change at the end 
of the stroke. 

Pumps with oscillating, with revolving, and with 
screw pistons do not claim so much space; a good 
many types are described, however, and their 
peculiarities discussed. We do not learn much, 
though, regarding the various sources of trouble 
of high-speed rotary pumps. The next sections 
concern syphons and pumps, in which compressed 
air, gases, or steam form the moving agent. Fire- 
extinguishing pumps are not forgotten, and pulso- 
meters and their theory are ably dealt with. Cen- 
trifugal pumps are grouped as horizontal and 
vertical types. 

Finally, we come to jet propulsion, pumps de- 


mittent jets of water, and upon steam injection and 
steam condensation. 

The authors’ chief authorities are Bach, Ebel, 
Fink, Grashof, Hermann-Wiesbach, Ludwig, and 
Poillon ; references to fuller descriptions are fre- 
quent. The authors have undoubtedly compiled a 
valuable and very comprehensive monograph, and 
the number of figures, as many as pages, sufficiently 
indicates that a vast amount of varied information 
is offered. Almost all the figures are diagrams, 
very often such as illustrate some characteristic 
feature. We do not remember noticing a full 
view and complete illustration of some pumps. This 
omission could have been avoided only by sacrificing 
a good deal of the completeness of detail attained, 
which will be appreciated. Yet some of the first- 
edition diagrams need not have been resuscitated, 
and results of tests would, in some instances, have 
been more welcome than the theoretical deductions, 
which those interested in constructive details do 
not study. But practical hints are plentiful, and 
a good index has been provided; the language is 
clear. Nobody will quarrel with the authors when 
they eschew foreign words, but schaulinie, ‘* show 
line,” reminds more of some advertising dodge than 
of a curve ; and vorjahl is a very poor substitute for 
co-efficient. Such purism is not to be recommended. 
The publisher, Mr. J. Springer, we need hardly 
remark, has bestowed every care upon this volume. 
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THE NEW LIGHTHOUSES ON LUNDY 
ISLAND. 


(Concluded from page 108.) 


Srruatep as Lundy is at the most westerly 
limit of the Bristol Channel, with nothing between 
itself and the broad waters of the Atlantic Ocean, 
it is especially liable to be enveloped in fog, which 
sometimes does not lift for days together. In such 
times lights on the island are of no use to mariners ; 
for the sense of sight for determining his bearings, 
whether by day or by night, whether by sea marks, 
or by astronomical observation is practically useless, 
and the bearings of the coast can only be conveyed 
by the sense of hearing. 

In order to give to mariners navigating the 
Bristol Channel warning of the rocky shores of 
Lundy Island, and to give him an idea of his bear- 
ings in thick and foggy weather, the Board of the 
Trinity House has supplemented the splendid lights, 
which we have illustrated and described in previous 
articles* by an elaborate and highly efficient system 
of fog signals, which are of two kinds : that at the 
north end is a siren, which in thick and foggy 
weather gives a series of blasts as tabulated below : 


Character of Signals: Four Blasts in Quick Succession 
every Two Minutes—Low, High, Low, High. 
Seconds, 
Low blast... acs 

Silence... 

High blast 

Silence _... 

Low blast .. 

Silence... 

High blast ue en ea ie 

Silence... re _ “ee aa es 


Total period ... bee aA «120 


The fog signal at the south end of the island is an 
explosive, which gives one report in thick or foggy 
weather every 10 minutes. 

These two signal stations have replaced a single 
one situated a little below the old lighthouse on the 
west coast of the island, at which was fired a sound 
rocket once in every 10 minutes in thick or foggy 
weather, and which left much to be desired, espe- 
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" See ENGINEERING, pages 19 and 106 ante. 
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FOG-SIGNALLING 


Fig8. 
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cially in giving warning to vessels approaching the 
island from the east and south-east. 


The new fog-signalling apparatus at the light-| only one pump is worked at a time, the other being directed to opposite points of the horiz 


house at the northern end of the island, which we 
illustrate in Figs. 8, 9, 10, and 11, consists of a 
double siren worked by compressed air and con- 
trolled by an actuating clock, which automatically 
opens and closes the valves by which the cycle of 
blasts is produced, the necessary pneumatic pres- 
sure being obtained by a pair of compression 
pumps, each worked by a Hornsby’s petroleum 
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engine, and constructed by Messrs. Manlove, 
Alliott, and Co., Limited, of Nottingham ; but 


| kept in reserve in case of a breakdown. 

| Referring to the engravings, Figs. 8 and 10 are 
vertical sections, taken in planes perpendicular to 
one another, and Fig. 9 is a ground plan of the 
apparatus. The sirens shown at 8, Figs. 8 and 10, 
are 5 in. in diameter, and are worked with 
air at a pressure of 25 lb. per square inch. 

| Each of the sirens is a double instrument, one 


half giving the high note and the other the low 
note, and the sound emitted is reinforced . 
on by 
vertical horns fitted with large bell-mouths, shown 
at T, T (Figs. 8 and 10). The air compressors 
are shown in the figures marked P. — nil 
pression pumps are arranged so that each Wi 
deliver, when double-acting, air at a mean pressure 
of 25 1b. to the square inch to keep the a 
sounding, all the receivers being in _oimoregge ware 
with the air pipe to equalise the pressure during 
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the blasts ; and on the cessation of the fog the com- 
pression pump is worked single-acting to pump the 
storage receivers up toa pressure of 1701b. The capa- 





lieved from the Milford district. The service will 
consist of five men, three at the north end light- 
house and two at the south end, and, under the 


city of the storage receivers (350 cubic feet), is such | regulations controlling rock stations, they will not 
that they are capable of keeping the sirens going | be allowed to have their wives and families with 
for 55 minutes without any pumping going on; them. 


so that in the event of a sudden and unexpected | 


fog coming on, the sirens can be instantaneously 
started and kept going, if necessary, for half an 
hour, so as to allow an ample margin of time 


Fight 








WAY COCK 


For some years past Lundy Island has been in 


telegraphic communication with the postal tele- 


graph system of the mainland by submarine cables, 
so the lightkeepers can be in instant communica- 











Fig.70 ao = : 
9 .  — 
; TURN VALVE? - 





















































for the engine to be started and to attain its 
full power, which usually requires from 15 to 20 
minutes, 

Immediately below the sirens (as is shown in 
Figs. 8 and 10) is the sounding chamber. This 
is a vertical cylindrical vessel divided horizontally 
into two chambers by a partition or diaphragm, 
and communicating with one another by a 6-in. 
reducing valve; the upper chamber is in com- 
munication with the sirens through a valve which 
is controlled by the actuating clock, and the lower 
chamber communicates with the storage cylinders 
through a 3-in. reducing valve. 

Should a fog come on the sirens are brought into 
action through the following cycle of operations : 
(1) The actuating clock is started; (2) the valve 
on the storage receiver is opened, thereby 
establishing communication between it and the 
lower chamber of the sounding receiver; (3) the 
valve which communicates the lower and upper 
chamber of the sounding receiver is opened and 
the siren at once begins to sound ; (4) the engine 
and compressing pump are started, and, in about a 
quarter of an hour, the latter is in full action, 
and the signal is maintained as long as the thick 
weather lasts. 

Two tanks, with a collective capacity of 7000 
gallons, are provided for the circulating water for the 
engines and compressors ; the suction pipes for the 
pumps being so arranged that they will draw from 
either tank, and the delivery being led on to the 
roof of the tanks. Here it is allowed to cool, and 
can be returned to either tank by removing one of 
the plugs shown at the ends of the roof. These 
tanks (which are shown to the right of Figs. 8 
and 9, and in Fig. 11), are supplied by the rain- 
water collected on the roofs of the buildings. 

In the administration of the lighthouse station at 
Iundy Island the Board of the Trinity House has 
made great changes in the old réyime. Hitherto 
Lundy has been classified asa ‘‘ shore station.” At 
the old lighthouse there were three keeperswith their 
Wives and children, and at the fog-signalling station 
there were two men, also with their families. Under 
the new arrangements the Lundy lights will be 
Worked as ‘‘ rock stations,” the keepers being re- 








tion, if necessary, with the authorities on Tower- 
hill. 

The whole of the work in connection with the 
fog signal has been constructed and erected from 
the designs and under the superintendence of Mr. 
Matthews. 








COMPOUND GOODS LOCOMOTIVE. 

ON our two-page plate we publish drawings of a 
compound goods locomotive, built by the Paris, 
Lyons, and Mediterranean Railway Company from 
the designs of M. B. Baudry, their Engineer-in-Chief 
of Material and Traction. In a future issue we shall 
give similar drawings of a earn er engine of the 
same type, together with a detailed description. In 
the meantime we may point out that the goods loco- 
motive has four cylinders, the two high-pressure being 
inside the frames and working on to the axle im- 
mediately before the firebox, and the two low-pressure 
being outside, working on to the axle next to the lead- 
ing axle. All four axles are coupled together, the 
diameters of the wheels being 1.5 metre (4 ft. 11 in.). 
The high-pressure cylinders are 360 millimetres 
(14.2 in.) in diameter, and the low-pressure cylinders 
590 millimetres (23.23 in.), the rat being 650 milli- 
metres (25.6 in.) in each case. We reserve other 
details until the companion engine is illustrated. 








MACFARLANE’S SELF-CLOSING STEAM 
VALVE. 

STEAM pipes are a continual menace to the lives of 
engineers afloat, for, if one should burst, there is but 
the very smallest chance of escape. Pressures have 
been rising steadily for years, and just lately have 
gone up with a bound on board Her Majesty’s ships. 
It cannot be said that there has been an equivalent 
——— in steam pipes, and, therefore, we must 
welcome all means offered to minimise the escape of 
steam from a fractured pipe. Obviously the self- 
closing valve of the water works engineer may be 
modified to adapt it for steam, and such a valve 
has recently been brought out by Mr. A. T. Mac- 
farlane, of Hyde Park-street, Glasgow. It is illus- 
trated by the annexed woodcut, in which it will 
be seen that there are two valves, each indepen- 
dent of the other. In the first place, there is a screw- 
down valve operated by the handwheel above, and 
performing the usual functions of a steam valve on a 


boiler. Next, there is a loose non-return valve which 
is lifted by the steam immediately the main valve is 
screwed off its seat and steam begins to flow. Should 
sasthing happen to the boiler—for example, a burst 
tube, or a et by cannon shot—the valve will 
immediately close and will prevent steam rushing 
back from the other boilers to aggravate the disaster. 
It will be seen that the seat of the non-return valve 
is mounted on a piston which considerably contracts 
the steam way. Under an abnormal rush of steam 
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this piston is forced upwards until it jams tight against 
the valve, and thus prevents all further egress of steam. 
Of course it is essential that the piston shall never be 
allowed to become fixed, and to this end there is pro- 
vided a lever by which it can be moved backwards and 
forwards each day to assure it being kept in good 
working order. Naturally, such an appliance is rather 
a danger than a safeguard if it does not receive proper 
attention. Several of these valves have been fitted to 
steamers. 





A RUN ON THE GREAT NORTHERN 
RAILWAY. 
To tHe Eprror or ENGINEERING. 

Srr,—Mr. O. R. Walkey, page 377, directs attention to 
some very remarkable a the Great Northern 
Railway ; however, it would be interesting if he would 
give clearly the method employed to time the train. 

According to the figures given, it appears that the train 
when running at 66 miles an hour, map in half-a- 
minute, increased its speed to 96 miles an hour. This 
would in practice be absolutely impossible, therefore some 
further details are required. 

The highest reliable record of locomotive speed is 90 
miles an hour, consequently it is very probable that Mr. 
Walkey has given the wrong time or distance. 

I am somewhat surprised to examine the speeds re- 
corded by your correspondent, as the train in question is 
not booked to run at a higher speed than 60 miles an hour. 
Rule No. 145a on this occasion was evidently broken, 
which is extremely unwise on the part of any driver. The 
working time-table and the Rule 145a clearly will not 
permit “excessive speed,” and all drivers should obey 
the rule, or they will certainly cause serious trouble to 
themselves and danger to the public. 

Yours truly, 
CLEMENT FE. Stretton, C.E. 





Leicester, March 28. 








THE ENGINEERING STRIKE. 
To THE Eprror OF ENGINEERING. 

Srr,—I expected to have found in this week’s En- 
GINEERING some reply or comment regarding Sir Richard 
Tangye’s letter which appeared last week ; so would you 
kindly allow me, a working man, to say a few things re- 
garding it? I have carefully read that letter, and while 
not in the least doubting the honourableness of Sir 
Richard’s intentions, I have come to the conclusion that, 
acting as he did in the late strike and lock-out, he 
made a great mistake. I do not pretend to know what 
were the motives that actuated the employers’ committee 
first to accept and then to reject Sir Richard’s 500/.; it 
may be that in the interval they had learned what a few 
who are intimately acquainted with the affairs and mode 
of working of the Amalgamated Society of Engineers can 
guess, but I consider they did an honourable ‘thing in re- 
turning the money. As yet I can find no record that the 
Amalgamated Society of Engineers has returned their con- 
tribution ; it would be an honourable action if they did ,for 
according to their socialistic teaching the great wealth that 
Sir Richard has gathered together by his energy, foresight, 
and skill, does not belong to him, but it belongs rightly to 
those 2500 men whom he has in his employ ; it is they 
that have toiled and sweated for it, not Sir Richard ; and 
I am surprised to think that the Amalgamated Society of 





Engineers should have condescended to have taken one 
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cent from a man who, according to their teaching, has 
no right whatever to reap the reward of his perseverance ; 
and whom, if they are true to their teaching, they must 
despise in their hearts. ¥ 

A writer in one of the newspapers said lately that Mr. 
Barnes would take a subscription from a washerwoman, 
if he got it. Well, there is no harm in that, provided it 
was given voluntarily and in good faith ; but, according to 
their teaching and ideas, how came Sir Richard to have 
10001. to give away ? Has he in the past divided his profits 
amongst those who worked for them, according to the 
gospel of socialism? I am certain, if he had done so, he 
would not have found himself in the position he is in to- 
day. Nomancan serve two masters. He cannot serve 
his shareholders or himself, and the prophets of equality, 
at one and the same time ; and had it not been for the 
courage and endurance of the Employers’ Federation, 
the courageous and skilful exposure of the Press, Sir 
Richard would have found out ere this day that he would 
not have had 1000/. to give away. ; : 

He says he has never had any trouble with his men. 
No one doubts him ; but, if I remember right, the majo- 
rity of them are non-unionists, and they are as a rule 
law-abiding men; and if the Amalgamated Society of 
Engineers’ Juggernaut car had been brought to his works’ 
gate, there was not enough of men to pull it through his 
establishment. But if there had been, then the commands 
of him or them in Stamford-street must be obeyed ; and 
whichever man demurred would soon have found the 
savings which he had invested in the Amalgamated 
Society of Engineers were forfeited, if he belonged to the 
society ; but if he did not belong to it, then he would have 
been told that ‘‘he was a marked man for life”—a 

leasant prospect, indeed, in a country that boasts of 
reedom in civil and religious liberty! But had the 
Amalgamated Society of Engineers’ power been strong 
enough, then it would have passed through ; and all Sir 
Richard’s past kindnesses would not have saved him from 
being placed beneath its wheels; for the text of many a 
socialistic prophet’s sermon is to teach his hearers to 
forget past kindnesses, and to remember and to magnify 
only real or imaginary grievances. 

If the truth was but known, there are many in the 
Amalgamated Society of Engineers, and outside of it, 
who do not thank Sir Richard for the position he took u 
during the late struggle, for as it neared the close it coul 
easily be seen, by the talk of the Amalgamated Society of 
Engineers’ leaders on the one hand, and the determination 
of the employers on the other, that there was no mid-way 
sath between, that the door must be open or shut, and 

ir Richard could either have parted with his union on 
non-union men. The former would have had their funds to 
fall back upon, or the latter could easily have found em- 
ployment with employers who refused to knuckle down 
to those whom they (the non-unionists) regard as their 
worst enemies, and they could have worked away in peace 
and security with them in the future. Had Sir Richard 
done the latter, then in due time he would have learned 
something of the loving kindnesses and tender mercies of 
the Amalgamated Society of Engineers. In keeping the 
2500 men at work, earning money for himself, he helped 
to prolong the misery of 25,000 and more, and that during 
the depth of winter. The number of his men over whom 
the <ypeg ac eye Society of Engineers had control was 
small, so he had no occasion to turn 2500 men into the 
streets, unless he had doubts as to the loyalty and grati- 
tude of the remainder. If they chose to leave on their 
own accord, then they would do so on their own respon- 
sibility; and Sir Richard may have found (like many an 
employer) that ingratitude was sharper than a serpent’s 
tooth, and more especially if the fangs have been skil- 
fully poisoned by self-seeking, unscrupulous agitators. 

Perhaps Sir Richard has been interviewed by some of 
these labour leaders, who, before their more ignorant 
followers, pride themselves on their “wisdom.” They 
are these who, when they go to interview an employer as 
to some outrageous demand as to the management of 
the workshop, meet his glance with downcast eyes, and 
in a whimpering voice say, ‘‘ Yes, yes, yes!” to every 
straightforward reply they get, and while their fingers 
fumble their watch chains they try to make the employer 
believe that it is not they, but the men—Ha, ha ! those 
wicked men !—that demand such-and-such a thing. If 
they look at all it is a quick, hurried, side glance, which 
means, We wonder if he (the employer) sees through 
this mask ? and they try vo leave the impression with him 
that they are the mildest speaking, gentlest labour agi- 


tators he ever came across, not what he had heard or 
read about. But hear these leaders giving their version 
to the men of that interview, what brave fellows they are ; 


they did and said this, that, and the other thing ; they 
made this and that proposition, but all to no purpose, for 
the hard-hearted, relentless employer would not listen to 
‘“reason.” They had done their duty ; the men must back 
them up by agitating and picketing, combining and in- 
creasing their strength, &c., and all workmen who dare 
to refuse to join them are a Cisgrace to their manhood, 
and so forth. One can hardiy realise that these mild- 
spoken labour leaders (in whom there is no guile—to all 
appearance) are the same orators who, with lungs of 
leather and faces of brass, shout and claw the air be- 
fore a lot of unthinking working men at an unreported 
labour meeting. Such are these heroes and their wor- 
shippers. How many employers, we wonder, ever had 
the privilege of attending an unreported meeting, and 
hearing some of these characters glorifying themselves ; 
or can one now wonder why the Federation has grown so 
strong of late. 

Had Sir Richard stood manfully up along with the 
other employers (now when the ublic are but beginning 
to realise the truth), he would have been known as one 


who had fought a good fight—not against trade unionism, 
Ing 


but against a socialistic organisation masquerad 


under the name—an organisation that sought, and may yet 
seek, to hamper and crush those very individual qualities 
by which he himself has risen to such an honourable posi- 
tion in the country, viz., those individual qualities of 
industry, thrift, perseverance, energy and prudence ; and 
above all that individual independence and freedom of 
thought and action which should be the birthright of 
every Briton in the land. 

But he stood by, and when the battle was over, to 
please both parties, he sent them a gift. If the 
Amalgamated Society of Engineers are true to their 
teaching, they will return their gift also, and if Sir 
Richard still wishes to hold aloof, let him divide that 
1000/. amongst those 2500 men who really toiled and 
sweated for it; for true charity still begins at home ; or 
failing that, let him give it to a fund that will enable a 
certain number of young engineers—workmen drawn from 
both union and non-union ranks—to visit the great indus- 
trial centres of the Continent and America, and he will 
confer a benefit not only on the country but to the cause 
of truth; for where truth prevails there will be less 
strikes, and less ‘“‘labour” agitators, to live without 
labour. 

Now that the battle is over, let any working man con- 
sider who have been the gainers. Not the country at large, 
for too many contracts went abroad ; not the employers, 
whose machinery were idle; not the men, whose “loyalty” 
and ‘‘pluck” we have heard so much of lately ; but if 
they search the files of the newspapers for the last eight 
months they will find there that some of the leaders, 
according to their own confession, addressed so many 
meetings at so much and their expenses, and let them 
count that up, they will find that while they walked the 
streets in idleness these leaders, ‘tin whom there is no 
guile,” were reaping a golden harvest. 

am, Sir, 
A Workine Man. 

March 26, 1898. 








THE LIQUEFACTION OF AIR. 
To THE Eprror oF ENGINEERING. 

Srr,—I have no intention to enter into controversy 
with Mr. Hampson, but as I am responsible for bringin 
Dr. Linde’s method before a London audience, I think 
ought to say, first, that I referred in my lecture at the 
Society of Arts to the provisional specification lodged b 
Mr. Meal prior to the date of Dr. Linde’s Britis 
patent ; and second, that I find nothing in that specifi- 
cation to detract from the novelty of Dr. Linde’s in- 
vention. 

J. A. Ewina. 

Engineering Laboratory, Cambridge, March 29, 1898. 





To THE EpiTor oF ENGINEERING. 

S1r,—In your last issue you published a letter from 
Mr. Hampson comparing certain results and parts 
of the Linde apparatus with that of which he claims 
to be the inventor, leaving out the fact that the re- 
frigerator is only a small part of such a plant, which 
must be combined with a compressor and some source 
of power exactly as if it were an ammonia or other ma- 
chine. He claims that his plant is portable, and ‘‘ could 
easily be carried about by a man.” Now I quite fail to 
see where he is going to find this modern Hercules who 
can carry 2 tons, which I should say is about the weight of 
the plant Mr. Hampson uses at Brins, as against the 
12 ewt. of the Linde machine all complete. In such a 
plant the weight of the refrigerator may vary within very 
wide limits. 

Quite two years ago, Professor Dewar exhibited at the 
Chemical Society one weighing only 2 lb., with coils 
clock-spiral wound in a vacuum jacketed vessel, which 
produced liquid air in three minutes, and liquefied 5 per 
cent. of the total volume. The objections, however, to 
such small and light tube refrigerators are, that they so 
soon get blocked with impurities frozen out of the air; 
and this, no doubt, is the reason why Linde makes his 
tubes wide and long, and I am sure that if Mr. Hampson 
will keep his machine at work, say, for eight hours, he 
will agree with me. 

The time to start liquefaction and the quantity of liquid 
obtainable are dependent (as Professor Ewing pointed 
out) on the thermal capacity, which is proportional to the 
weight, and also, on the necessary isolation from heat. 
This isolation, Linde partly, and Hampson almost 
wholly, get by the use of vacuum jacketed vessels. Is it 
vossible for either of them to work without these? Mr. 

a might try the experiment and publish the re- 
sults. 

With regard to his experiment with a cylinder of 
oxygen, the Linde machine should have the credit that 
it never was intended to work intermittently, and it 
would be interesting to know what size the cylinder was, 
also the starting me final pressure, so that it might be 
compared with the results obtained by another make of 
machine, which were published by you two years ago. 

The great merit of the Linde apparatus is, that it was 
the first machine to produce liquid air by expansion, and 
to-day it is exactly as was described in his patents; whilst 
Mr. Hampson’s present apparatus bears no resemblance 
to that patented by him, which, as Professor Ewing 
pointed out, in no way described how the object was 
to_be carried out. 


March 29, 1898. ARENEL. 





DRYING WASHED INDIA-RUBBER. 
To THE Eprror or ENGINEERING. 
S1r,—I have read in a Continental paper a report on 
an article = have published about drying washed india- 
rubber. far as I can make out, as y have not seen the 





original article, though you mention drying india-rubber 








under vacuum, still you consider this drying method as 
still being in its infancy. 

As I am the maker of vacuum chambers for drying 
washed india-rubber, it may interest you to hear that 
this drying system has been well proved in practical 
working. 

The great difficulty in drying india-rubber is to remoy 
the last percentage of moisture, and this can nowhere b 
done better than under vacuum, as it has been proved in 
many industries. 

The wet rubber towels are placed in layers on perfo- 
rated iron trays, and these are _ between the heat. 
ing shelves of the vacuum chamber. 

Size No. 5 receives 18 lb. of wet rubber per shelf, or 
about 250 Ib. in all per charge, and dries them in two 
hours. With 10 charges in 24 hours, about 2500 Ib. of 
wet rubber can be dried. 

As under vacuum no oxidation of the surface of the 
rubber takes place, the yield of the material remains un. 
diminished, and the quality > which is not the 
case with the present methods of rying. 

The drying process is independent of any weather, the 
heating of the chamber is done by exhaust steam; one 
man suffices to work the former and attend to the air 
pump. 

Too much stress cannot be laid on the exclusion of 
atmospheric air during the drying process to prevent 
oxidation, and its unfavourable consequences, which has 
been taken not sufficiently into consideration by rubber 
manufacturers. The gain in space is enormous, and the 
advantage of being able to dry any quantity and kind of 
rubber at a moment’s notice in a few hours, is of the 
greatest advantage in ordinary working. 

All qualities of rubber have been successfully dried in 
my chambers. With the better qualities, like Para, it is 
of course, easy enough, but even such low African quali- 
ties, which cannot be hung in drying chambers, on 
account of their own weight being too much for their 
structure, are dry in the same time, losing sometimes be- 
tween 35 to 40 per cent. of water. 

I inclose a letter from a leading German rubber firm 
which bears out my statements, and also a reprint from 
a German india-rubber journal. 

The by no means great outlay for a vacuum chamber 
compares favourably with the costs of an ordinary dry- 
ing-room. 

A vacuum chamber, size No. 5, receives per charge 
about 1350 square feet of washed rubber, or per day of 
24 hours 13,500 square feet, if the rubber is laid in five 
layers on each tray, which is the case when it is rolled in 
thin towels. 

A drying room as is now in use, and taking about five 
days’ average drying time would require about 11,200 
square feet area by 10 ft. high, and then the space for 
hanging the towels would have to be used most economi- 
cally indeed. I should say that in practical working 
about one-half more area would be required for this pur- 
pose ; and what that means to a factory, which is situated 
in a town where space is valuable, needs no comment, 
quite apart from the cost of building and heating pipes 
and the enormous waste of heating steam. 

I shall esteem it a favour if you will kindly take note 
of the above information. 

T am, Sir, yours faithfully, 

Berlin, March 24, 1898. Emin Passsvre. 








FLOODS IN SOUTHERN INDIA. ; 
At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 29, Sir John Wolfe 
Barry, K.C.B., F.R.S., the President, in the chair, the 
paper read was entitled ‘‘ Extraordinary Floods in Southern 
india: their Causes and Destructive Fiffects on Railway 
Works,” by Mr. E. W. Stoney, M.E., M. Inst. C.E. 
The floods described in this paper occurred in large 
rivers in the Madras Presidency, crossed by the Madras 
and South Indian Railways, and were generally caused by 
a heavy south-west monsoon which filled all the tanks in 
a river basin and saturated the soil ; so that if abnormal 
rain fell in the succeeding north-east monsoon, many 
tanks burst and poured their stored waters into rivers 
already in flood, causing these to overflow and destroy 
railway banks and bridges which obstructed their course. 
It was shown that the existence of numerous tanks above 
railways, the absence of rainfall statistics, and reliable 
information as to floods, as well as the great depth of fine 
fiuid sand in the beds of large rivers, rendered the design 
of suitable foundations for bridge piers most difficult. 
During floods sandy rivers often changed their beds 
rapidly, and cross-currents were formed. 
When large railway bridges had first to be constructed 
in India, dredgers and other machinery now in common 
use for well and cylinder sinking were unknown, so that 
the engineers were obliged to use shallow wells, which 
proved unable to resist scour. ’ 
Particulars were given of the catchment areas, velocity, 
and flood discharges of four large rivers, viz., the Cheyair- 
Papaghni, Chittravatiand Penner, crossed by the N orth- 
West line of the Madras Railway, with some statistics of 
rainfall at Madras, and in the basins of the Cheyair and 
Papaghni, showing how heavy this wasat times. 
The old Cheyair Bridge, formed of twenty-two 64-ft. 
spans on the south side, and 16 similar spans on the north 
side, connected by an embankment 464 ft. long, was 
opened in 1862, and stood safely till October 21, 1870, 
when it was partially destroyed by a flood which under- 
mined and a seven — — age Jr vd 
uickly repl by screw-pile piers and tra 5 
panei fl it. Ustencedianey floods occurred on October 
24, 25, and 26, 1874, causing injury to the way and — 
of the North-West line for a distance of 129 miles, breac 
ing the banks in 12 places, ongpreesting 6048 ft., - 
rendering a total length of ft. of line impassable. 
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-o 6-ft. arch bridges were swept away, and one 6-ft., 
= 9-ft. and one 15-ft. arch were much injured, and the 
large bridges near the Cheyair, ahs gp come Chittravati, 
and Penner were all seriously injured, many of their piers 
being destroyed ; the injuries to each, their causes, and 
the methods of repair adopted being fully described. 
These rivers overflowed their banks, inundating the ad- 
joining country. are. 

The old Papaghni bridge consisted of 20 openings, with 
70-ft. centres, spanned by plate girders — by 
screw-pile piers, four of which were completely carried 
away, though the piles of these were screwed 20 ft. to 
92 ft. below the river-bed. The missing piers and spans 
were quickly replaced by new screw-pile piers and girders, 
over which traffic was conducted till the completion of 
the new bridge. . , : 

At the time of the flood in 1874, the old Chittravati 
bridge consisted of 40 openings, 70 ft. each from centre to 
centre, spanned by plate girders, the abutment and 10 
piers on each side being of masonry, and the 19 centre 

iers of screw piles. Piers Nos. 2, 3, 4, 5, 6, and 8 were 
undermined and destroyed, and Nos. 7 and 9 pl 
tially overturned. The damaged piers were replaced by 
screw-pile piers, and the girders were re-erected, and 
continued in use till the new bridge was opened in March 
1891. During the flood of October, 1889, the water leve 
at the north bank was found to be 1.56 ft. higher than 
that at the south side. p : 

The Penner bridge, as originally built, consisted of 
24 openings, each of 64 ft. clear span, with masonry piers 
6 ft. thick, which supported plate-girders 4 ft. deep. The 
abutment and six piers on each side had solid masonry 
foundations, the 11 central piers being founded each on a 
group of 14 brick wells, 5 ft. 6 in. in diameter. By the 
floods of October, 1874, piers Nos, 20, 21, and 22 were de- 
stroyed, and the bridge was repaired by temporary piers, 
some formed of screw piles and others of cast-iron cylin- 
ders, 6 ft. in diameter, protected by rough stone boulders, 
in which state the bridge continued till October 16, 1889, 
when it was destroyed by a flood of exceptional depth and 
violence. The mean velocity and discharge of the river 
during this flood were calculated to have been 8.92 ft. 
a second, and 139,152 cubic feet a second, respectively. 
Piers Nos. 7, 9, 10, 11, and 13 were destroyed. One piece 
of a girder, 87 ft. long by 4 ft. deep, weighing nearly 10 
tons, was carried a distance of 530 yards down stream ; 
while another Bag er 54 ft. long, weighing 6 tons, was 
found 4900 yards below the bridge. Piers Nos. 16, 17, 19, 
and 23, which were protected from scour by stone boulders 
thrown round them, remained uninjured, thus showing 
the efficiency and value of this cheap mode of protection. 

Extraordinary floods had occurred in many of the rivers 
crossed by the South Indian Railway on November 7 an 
December 19, 1884, due to excessive rainfall, and the 
bursting of 333 tanks, which caused widespread destruc- 
tion to the way and works, chiefly between the 33rd and 
137th miles. Six large rivers burst their banks and spread 
over their valleys, the girders of eleven 40-ft. spans of 
the Karanguli brid @ were carried away, and one pier 
was overturned, rm 4 three 30-ft. girders and two piers 
of the Tikravandi bridge were also destroyed. Six of 
the seven 150-ft. girders of the Gingee bridge were swept 
away and wrecked, while about 5 miles of railway em- 
bankment and seven minor bridges were destroyed. In 
November 27 tanks burst, and in December 307 breached, 
Extraordinary falls of rain were recorded at many stations, 
especially on November 7 and December 19 at Cuddalore 
—11.75 in. fell on the former, and 15.40 in. on the latter 
date, the total fall being 32.03 in. between November 4 
and 7, and 24.67 in. between December 16 and 19 at that 
station. The facts recorded showed clearly the great and 


exceptional difficulties with which engineers engaged in | La 


the design, construction, and maintenance of railway 
works in India had to contend; and how they were often 
called upon to repair as quickly as possible miles of rail- 
way works suddenly wrecked and rendered impassable by 
great floods. 





American Bicycies.—The export of bicycles from the 
United States to Germany, amounted in 1897 up to the 
end of October to the value of 272,360/. These figures 
forma contrast with those of the English export trade in 
this branch, ‘The export returns show a very considerable 
decrease for the year 1897, as compared with 1896; and 
for the nine months extending from March to November, 
this decrease amounted to no less than 303,6937. With 
the exception of January, February, and March, every 
month showed a less amount of trade than was done in 
the corresponding months of the last three years. 

A Novet BripGE FoR USE IN WARFARE.—Experiments 

ave lately been made in the Russian Army, with a view 
to testing a new method of constructing temporary 
Fig in cases of necessity. The Second Regiment of 
the Cossacks of the Don has recently made the experi- 
ment with the greatest success ; they built a raft or float- 
ing bridge, by means of their lances and cooking vessels, 
anda large body of troops passed safely over it. The 
Construction of this floating bridge was of the most 
simple kind imaginable; lances were put through the 
handle of a cooking vessel until the half-circle formed by 
the handle was filled up, and for this seven or eight lances 
were sufficient. In this way twelve cooking vessels were 
threaded on the small fagot of lances. For one section 
of the floating bridge twelve rows of these lance-threaded 
— were used, and thus 144 vessels formed one section. 
; he bundles of lances were bound stron; ly together by 
orage lines, as also were the sections of the bridge. The 
use of the hollow-cooking vessels renders each section 
capable of bearing a weight of nearly half a ton. The 
_ important feature of this new contrivance is that 
the construction of such a floating bridge can be carried 
out in about 25 minutes, 


d | with the exception of labour, per week. 





NOTES ON AMERICAN IRON AND STEEL 
PRACTICE.* 


By ARcHIBALD P. Heap, M.I. Mech. E., M.I.E.E., 
A.M.I.C.E. (London). 
(Continued from page 382.) 

Mizxers.—Mixers are much used in the States, as inter- 
mediaries between the blast-furnace and the converter, 
in order to render the metal uniform in quality. At the 
Cleveland Rolling Mills (see Fig. 11, page 398) a semi-cy- 
lindrical mixer holding 120 tons is in use, revolving about 
its longitudinal axis on rings of live rollers. Oil, steam, and 
air are injected at one end to keep the bath warm. Two 
hydraulic rams tilt it in one direction or the other. At 
the Illinois Steel Works there are two 75-ton mixers, of 
similar design. Ladlesof molten metal are brought from 
the blast-furnaces, and raised by lifts to a gantry 50 ft. 
high, whence the metal is poured into the mixers. It is 
withdrawn therefrom as required, being poured into ladles 
running on a gantry 30 ft. high, the same elevation as the 
converters, to which it is conveyed on the level. From 
the converters, the blown metal is poured into ingot 
moulds on buggies on the ground. Thus all raising is 
“bunched” into the first lift of 50 ft., all successive 
transfers of the molten metal being downwards by gravity. 

Bessemer Process.—The Bessemer acid exer is now 
alone used to the entire exclusion of the mer basic, 
although in the open-hearth process the tendency is in 
the opposite direction. The reasons why the Bessemer 
basic process is not used, is probably that (1) there is but 
little + seme between the price o a and non- 
phosphoric pig iron ; (2) highly phosphoric pig is not easy 
to obtain, and if it were, there is practically no market 
for the resulting basic slag manure, which is such a 

rofitable ee in Europe. Moreover, the open- 
case process has made great strides during the last ten 
years, and is a formidable rival. It is invading the terri- 
= once occupied exclusively by the Bessemer process, 
and is fast approaching it in price, besides giving more 
certain and uniform results. At present the price of 
open-hearth tank or common plates has sunk as low as 
1 cent. per pound (the usual method for quoting for 
plates and bars), or 4/. 12s, per ton at Pittsburg. ith 


the + improvement in mechanical appliances which 
has been and is still being made in the melting-house, 
the day may not be far distant when the mer 
process will be superseded. 


American and English Prices.—As will be seen from 
the following Table, in which current prices at Pitts- 
burg and a (England) are compared, both 
raw materials and finished goods are cheaper in America, 
bour per ton, 
however, is in many cases also cheaper, thanks to labour- 
saving devices. 


Comparison between American and English Prices. 


United States. United Kingdom. 
(Pittsburg.) Middlesbrough.) 
Price per 2240 Ib. rice per 2240 lb. 
Iron ore, Bessemer lls. 6d. 14s. 9d. 
(63 per cent.) (50 per cent.) 
Coke for smelting . 6d. 13s. 6d. 
(From Cennellsville.) (From Durham.) 
Steam coal ‘ on 3s. 3s. to 88. 3d. 
Pig iron, Bessemer... 40s. 50s. 
” non-Bessemer 38s. 9d. 40s. 9d. 
£ 8s. d. £8. d. 
Steel billets 318 400 
Heavy rails 414 410 0 
Iron bars, common 412 0 56 60 
Steel plates, shi 412 0 610 0 
” boiler 510 6 610 0 
Steel H joists .. ey 5 6 0 517 6 
bour, unskilled, per 
week .. Sa ig 25s. 19s. 
Railway rates, mineral, 
per ton-mile .. = 1d. to 4d. 1d. 


Bessemer Shops.—The usual equipment of an American 
Bessemer converting house comprises a pair of 10-ton 


converters, with ample cupola power, and every appli- | Th 


ance for quickly disposing of the output. The average 
length of time for a blow, including the cycle of opera- 
tions of filling, blowing, and pouring, is 20 minutes, 
giving an output from a pair of converters of 40,000 tons 
of ingots = month. The blow could be reduced, if neces- 


sary, to 94 minutes, thus: - 
Minute. 
Charging ... see 
Blowing +e bee P28 er oa een ee 
Pouring... jae oe ve aa ee 
Total is - . Of 


On December 31 the record for quick blowing was 
broken at the Duquesne Works, when two converters 
made 204 heats in 24 hours, producing 1928 tons of 
ingots, with an average of 14 minutes per blow. The 
plant at the Edgar Thomson Steel Works (see Fig. 12), 
may be mentioned as being well me for the quick 
disposal of large outputs. In front of the row of four 
10-ton converters runs an elevated track for ladles of 
molten metal. When blown, the metal is poured into the 
ladle of one of two centre cranes, each of which serves two 
converters. The radial arm of the crane consists of a 
track on which runs the ladle. Instead of pouring ingots 
arranged in a circle, as is usual, the centre crane is 
brought opposite either of two fixed elevated tracks, 
arranged "7 in line therewith, on to which the 
ladle is pushed, leaving the centre crane free to serve 
the second converter. Under the elevated tracks run 
two tracks on the ground level. On one is a train of 
buggies with thick cast-iron tops, on which stand open- 
ended ingot moulds. The metal is poured from the 





* Paper read before the South Staffordshire Institute 
of Iron and Steel Works’ Managers. 








ladle above, the buggies being advanced by an hydraulic 
— to bring each successive mould under the pe 
ole. When empty, the ladle is pushed over the secon 
track, and is upset, emptying the slag in a special ladle- 
buggy waiting to receive it, and by which it is at once re- 
moved. Other tracks are provided, on which the ladles 
can be pushed for repairs. The train of filled ingot 
moulds is taken to an ee building, where a ver- 
tical overhead hydraulic stripper holds down the solidified 
ingot while it strips off the mould, and deposits it on a 
similar bu on a parallel track, ready, when cool, to be 
returned to the converter house. This arrangement, by 
which casting in a circular casting pit and stripping 
therefrom by radial cranes is avoided, leaves the converter- 
house singularly cool and free from encumbrances, facili- 
— in no small degree the large output before men- 
tioned. 

At the Duquesne Steel Works, the metallic loss 
between pig iron and ingot is 64 per cent., but the dust, 
rich in iron, which is collected from the converter-house 
floor, and returned to the blast-furnaces, reduces this by 
3 per cent., leaving a net loss of 34 per cent. At the 
Johnson Works, Lorain, the ladle, when pouring into the 
converter, stands on the platform of a weighing machine, 
by which great exactness in the quantity charged is 
obtained. 

Cupolas.—Each pair of 10-ton converters is usually 
served by four cupolas, each of which is capable of melt- 
ing 300 tons of pig iron per 24 hours. This has been ex- 
ceeded at the Johnson Works, where each cupola melts 
500 tons in 24 hours. 

Open- Hearth Furnaces.—The basic open-hearth sigs 
is steadily gaining ground in competition with the acid 
process, which seems paradoxical in view of the opposite 
tendency in Bessemer practice. The fact, however, that 
large quantities of cheap miscellaneous scrap of unknown 
composition, often phosphoric, and necessitating the 
basic process, can be obtained in the open market, en- 
courages its use. Further, it is attended with fewer 
drawbacks than in this country, since the pig is not pur- 
—_ hosphorated, and consequently the quantity of 

ic additions and slag is kept down. Nevertheless, 
under similar circumstances, an acid furnace gives two 
or three heats more per week than a basic, and costs 
considerably less for repairs. One large open-hearth 
steel works has twenty 35-ton basic furnaces in three 
groups, and no acid ones. 

The following is a typical charge for a 20-ton (nominal) 
basic open-hearth furnace making plate ingots. The 
total material charged is 204 tons. 


Per Cent. of Total 


pene Weight Charged. 
Basic pig (0.35—0.4 per cent. P) .. 89.10 
Cast-iron scrap, composition unknown... 2.17 
Steel oa aa Ses Kass 4.34 
Steel scrap ... és ve ssi .. 41.19 
Vermillion iron ore (0.01 per cent. P) ... 2.38 
Lime ... as ae om, a i 9.13 
Fluor calcium at aie a aes 0.84 
Burnt lime ... aes ae ia ie 0.68 
Aluminium ... a nag eas aa 0.008 
Ferro manganese (80 per cent. Mn.) ... 0.16 
100.00 


From 4 1b. to 1 1b. of aluminium per ton of ingots is added 
to the metal in the ladle. 

Charging Machine. — Mechanical charging of raw 
materials into open-hearth furnaces is much in use in 
America, the electric charging machine, invented by Mr. 
S. T. Wellman (see Fig. 13, page 398), being in use at 
most of the leading steel works. 

_ This apparatus travels longitudinally along the charg- 
ing platform in front of the row of furnaces, on a broad- 
gauge track. It carries an elevated cross track on which 
runs a ——— From this depends a strong bracket, 
carrying the charging bar and the operator’s platform. 
ese counterbalance one another, being placed on oppo- 
site sides of trunnions in which they can be made to 
oscillate, thus raising and lowering the front T-end of 
the charging bar. his oscillation is produced by a 
motor on the cross carriage above, through crankpins 
which raise and lower the back end of the charging plat- 
form by two connecting-rods, The charging bar can be 
made to rotate by a motor. Between the charging ma- 
chine and the furnaces there is a track on which the pig, 
scrap, and ore are brought in boxes, containing about a 
ton each, three such boxes being carried on a bogie. The 
back end of each box consists of a cast-iron socket, into 
which thefront end of the charging bar is lowered. The 
operator locks the two together by pushing forward 
by a hand lever a locking bar which runs through the 
centre of the charging bar. Thus the machine is able to 
pick up a box from the bogie at any point of the track, 
carry it to any furnace, run it in through the open door, 
turn the box over, dump the contents at any desired spot 
on the open hearth, withdraw the empty box and replace 
it on the —_ The operator has heer his hand the four 
controllers for the four electric motors, viz., longitudinal 
and cross-travelling, raising, and twisting, also the hand- 
locking lever (see Figs. 14 and 15, page 402). The machine 
can also act as a locomotive, moving trains of bogies and 
boxes at a brisk rate. The boxes are loaded direct from 
the main line cars, being brought alongside on their bogies, 
thus necessitating only one handling of materials. In one 
large steel works (see Fig. 16), the boxes are dropped by a 
5-ton electric crane actually into the main line cars, and 
when filled are lifted out and either stacked in open bins 
for further use, or placed on ies if required imme- 
diately. This method necessitates a large number of 
ao equipment for eight open-hearth furnaces being 
2000, but saves demurrage on cars. Empty boxes may 
be placed at different parts of the works to receive scrap 
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and odds and ends, like waste-paper baskets, to be charged 
without further handling, when filled. About 40 bogies 
and 120 boxes is the ordinary equipment for six 40-ton fur- 
naces. The momentary exposure of the boxes to the heat 
of the furnace is not injurious, and boxes which have been 
used for 225 heats show no sign of deformation. When 
the charging platform is on the level, as is often the case 
in the States, the bogies may be drawn thereto by a small 
locomotive. In one works, however, where the English 
type of raised platform is in use, and space for a long 
incline is not available, an abrupt incline (see Fig. 17) has 
been adopted up which the bogies are pushed by an end- 
less chain, driven by a motor, and having projections at 
intervals which engage with the bogie axles. By revers- 
ing the motor the empty bogies may be gently let down. 
The electric-charging machine takes a maximum of 25 
and an average of abcut 12 electric horse-power. It 
enables about half the number of furnace hands to be 
dispensed with, and increases the output by a heat or two 
per furnace per week. Further, it substitutes one of the 
most reliable forms of mechanism for a somewhat trouble- 
some class of labour. The Melters’ Union have hitherto 
not opposed the introduction of the charging machine 
into Great Britain, probably recognising that opposition 
to machinery is becoming more and more difficult, and is 
opposed to the real interest of the workers. 

As before mentioned, American charging platforms 
are usually on the ground level. This necessitates a pit 
for the reception of the ladle when tapping. Ingots for 
plates are bottom-poured, be’ng arranged in groups with 
a central runner, whereby the top of the ingot is ren- 
dered more solid, and less waste in rolling results. 
Bottom -pouring, however, necessitates stripping the 
moulds in situ, which means a hotter and more crowded 
casting pit than would otherwise be the case. For struc- 
tural steel, ingot moulds are placed on bogies and poured 
from the top, being taken elsewhere for stripping, as 
before described. 

Tilting Open-Hearth Furnace.—A somewhat novel de- 
parture in open-hearth practice is the tilting furnace, in 
which the whole furnace, which is of cylindrical shape, is 
tilted forward when tapping, either by being rolled alon 
a flat —- as designed by Messrs. Wellman and Staf- 
ford, fo the South Chicago Works of the Illinois Steel 
Company, or by being rotated about its own axis on live 
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rings of rollers, as designed by Mr. H. H. Campbell, for the | charged molten from the blast-furnaces, and 20 per cent. 
Pennsylvania Steel Works. In the latter case (see Figs. 18| of scrap. There are several advantages of tilting. 4 
and 1%) the motion is effected by a horizontal hydraulic | tapping hole is normally above the metal, whereby muc! 
cylinder. The air and gas ports are fixed, the furnace | labour in connection therewith is avoided. The air 1s eX- 
having an oval hole at each end for the entering and | cluded by a little loose material, which is raked away 
mmpe ases ; this hole is only partly closed by the rota-| before tilting. The occasional trimming of the hole, ond 
tion of the furnace. There is a slight clearance between | operation whieh ordinarily takes a considerable time De- 
the ports and the furnaces, both being faced with water- | tween heats, can be done when convenient. In making 
cooled cast-iron plates. The portion of the ports nearest steel for castings, where great accuracy of composl- 
the furnace is separate from the rest, and is removed for tion is imperative, the ability to tap instantly 1s pcs, 
repairs monthly, after 50 heats. The tilting furnace it- advantageous. Again, the whole charge can = 
self requires re-lining every 290 heats. At the Pennsyl- intoa ladle, and the metal only returned, leaving 


vania Steel Works there are 10 tilting furnaces, viz., six | Slag in the ladle, when it is desired to get rid of ~ se 
of 45 tons, two of 18 tons, and two of 5tons. The larger | voluminous slag. Or it facilitates the transfer 0 a 
furnaces have produced as much as 60-ton charges, all| from an acid to a basic furnace, or vice versd. gaip, 


being basic-lined. Theo charge is 80 per cent. of pig iron tilting enables charging of the solid material to be easily 
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i Longitudinal section through line A, B, of Fig. 18. : 
A, A, air flues ; B, B, gas fines; C, C, C, C, water cooled joints ; D, D, D, D, roller bearings ; 
E, E, E, binders ; 0, 0, meeting place of gas and air at end of straight arch shown at C in Fig. 18, 


and quickly done (see Fig. 20). Open-ended boxes are; which rests on knife edges at the centre of its length. | amount of rolling down of the latter causes ruggedness at 
raised by a crane to the open door of the furnace, which | When tapping, a species of ladle, resembling an open- | the ends. Again, it is found that reduction of an ingut toa 
is tilted to about 30 deg., and pour in their contents. | topped box with one side removed, is fixed to the front | finished sheet ,';th its thickness, involves ample work on the 
The floor is continued up the opposite side to stand the| end of the furnace, and the back end is raised. The | material, and a larger ratio of reduction is unnecessary, 
hard wear of charging. metal then flows into the ladle, finding the same level, An open-hearth furnace, in which the entire top is re- 
_ The Potter tilting furnace (see Fig. 21), of 15 tons capa-| outside as inside, and is tapped through a hole in the | movable, isa useful adjunct sometimes found in American 
city, rocks on a transverse instead of a longitudinal axis. | bottom. The moulds stand side by side to the number of | steel works. Lumps of steel from waster ingots, &c., too 
vur doors in the top admit of charging by an overhead | 20 on a bogie. The ingots, which are for sheets, are cast | large for introduction through any ordinary door, can be 
crane. Oil is used instead of gas, being blown ih 14 in. thick, and rolled to4in. Itis found that the per- | melted down, and the danger and expense of breaking by 
steam jets at either end, the air only being regenerated. | centage of scrap is the same as if rolled slabs were used, | dynamite is avoided. 


An hydraulic cylinder at the back end rocks the furnace, ' but less than with thicker ingots, since the increased ' (Zo be continued.) 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday was another 
very quiet day in the local pig-iron market. At the 
forenoon session only some 5000 tons were dealt in, but 
prices were firm, both Scotch and Cleveland iron ad- 
vancing in price 4d. per ton. The market was firmer in 
the afternoon, but there was no improvement in respect 
of the amount of business doing. Scotch rose another 1d. 
per ton on the purchase of 5000 or 6000 tons. The settle- 
ment prices were as follow: Scotch, 46s. per ton; Cleve- 
land, 40s. 14d.; Cumberland and Middlesbrough iron, 
49s. and 50s. 9d. per ton respectively. At the fore- 
noon session on Friday about 6000 tons changed hands. 
The tone was quiet, and on the day Scotch fell 4d. 
per ton. In the afternoon the market was flat, and 
there was more business doing, some 20,000 tons being 
dealt in. Scotch and Cleveland dropped 1d. each 
per ton. A quantity of Cleveland was done at 39s. 104d. 
per ton, all the year, with a day’s notice in seller’s 
option. At the close the settlement prices were 46s., 
40s. 493. 14d., and 50s. 9d. per ton respectively. At the 
forenoon session on Monday about 6000 tons of warrant 
iron changed hands. The tone was just steady, and 
prices were unaltered from those of Friday. About the 
same amount of business was done in the afternoon, and 
in sympathy with the firmness in the Stock Exchange 
prices left off better, the quotations being from 4d. 
to 14d. per ton up on the day. The settlement prices 
were 463, 1}d., 40s., 49s. 14d., and 50s. 10}d. per ton. 
Business was again quiet on Tuesday, but the tone in 
the forenoon was very firm and prices were higher. Some- 
where about 7000 tons changed hands, the rise amounting 
to from 1d. to 2d. per ton. In the afternoon only some 5000 
tons were dealt in, and prices gave way from 4d. to 1d. per 
ton, and at the close of the market the settlement prices 
were 463. 14d., 40s. 14d., 493. 3d., and 51s. 14d. per ton 
respectively. Not more than 3000 tons were dealt in this 
forenoon. Scotch was done at 46s. 2d. per ton cash, with 
buyers over. About 10,000 tonschanged Coie in the after- 
noon, and the market closed very steady. The settlement 
»rices were 46s. 3d., 40s. 14d., 493. 44d., and 51s. 44d. per ton. 
The pig-iron market, like other speculative markets, has 
been dominated during the past week by the uncertain 
condition of our political relationship with foreign coun- 
tries, and during the week the business transacted has 
been much of a jobbing character between members of the 
‘*ring,” outside speculators preferring, in the meantime, 
tolook on. The number of blast-furnaces in actual opera- 
tion still remains at 81, the same number as were in 
operation at this time last year, and six are making 
basic iron, 35 making ordinary iron, and 40 working 
on hematite iron ore. The home consumption of pig iron 
is very great, more especially hematite tron for making 
steel, t week’s shipments of pig iron amounted to 
8137 tons, as compared with 5203 tons in the correspond- 
ing week of last year. They included 190 tons for India, 
325 tons for Australia, 615 tons for Germany, 300 tons 
for Russia, and 510 tons for Holland, smaller quantities 
for other countries, and 3641 tons coastwise. Scotc 
hematite pigs are selling at 53s. 6d. per ton delivered at 
the steel works. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 332,452 tons 
yesterday afternoon, against 332,932 tons yesterday week, 
thus showing a reduction for the past week amounting 
to 480 tons. The former inquiry for Scotch pig iron shows 
hardly any improvement. 


Finished Iron and Steel.—The contracts recently placed 
with Clyde shipbuilders have firmed up the price of steel 
shi building ates to the extent of 2s. 6d. per ton, while 
boiler-plates have advanced in price 5s. per ton ; malleable 
iron is in excellent demand, and prices remain very firm, 
so that the present rates are 5/, 15s. per ton for ship- 
plates and 62, 5s, per ton for boiler-plates. 


Glasgow Copper Market.—There were no transactions in 
copper last Toureday forenoon, and the price eased off 
1s. 3d. perton. Nor was there any business done in the 
afternoon. On Friday forenoon there were no dealings 
in the metal, but the price dropped 5s. per ton. In the 
afternoon 50 tons were dealt in, and the price fell other 
1s. 3d. per ton. The price was advanced 2s, 6d. per ton 
on Monday forenoon, but there was no business done. 
In the afternoon 25 tons were sold, and the forenoon im- 
rovement was lost. Nothing was done yesterday either 
orenoon or afternoon. The price gave way 3s. 9d. per 
ton in the forenoon, when 2s. 6d. was recovered in the 


afternoon. This forenoon’s price was 50/. 15s. per ton 
buyers, and sellers wanting 2s. 6d. more per ton. The 
price remained the same in the afternoon. 


Sulphate of Ammonia,—This commodity continues only 
in quiet demand, and the price ruling for it 1s now down 
to 91. per ton f.o.b. at Leith for prompt delivery. 


Shipbuilding Contracts.—Messrs. Carmichael, Maclean, 
and Co., shipbuilders, Greencck, have received an order 
from the Stoonwart Maatschappy, Nederland, for a la: 
steel screw steamer of about 4000 tons. She will 
320 ft. in length, 44 ft. in breadth, and 31 ft. in depth, and 
will be fitted with all the latest improvements.—Messrs, 
Scott and Co., Greenock, have contracted to build a large 
steel steamer of 7000 tons gross for the Ocean Steamship 
Company, of Liverpool. The builders will supply her 
with triple-expansion engines of 4500 indicated horse- 

wer. The new vessel will be a duplicate of the 

damenus, under construction by the same _ builders. 
— Messrs. Caird and Co. have just closed a con- 
tract to build and engine two large steel screw 
steamers, of a similar type to the Malta, for the 
Peninsular and Oriental Steam Navigation Company. 


They will be over 6000 tons each, and will be provided 
with superior accommodation for first and second-saloon 
passengers, as well as all the latest appliances for the 








effective working of cargo. Like all the other steamers 
of the P. and O. Company’s fleet, these two new vessels 
will be lighted pen. me by electricity.—The Clyde- 
bank Shipbuilding and Engineering Company, Limited, 
have booked an order for a screw steamer of 8400 tons, to 
have a speed of 15} knots. She is intended as an addition 
to the fleet of the Pacific Steam Navigation Company.— 
Messrs. Scott and Co., Greenock, have contracted to build 
and engine twomoresteamers for the Ocean SteamshipCom- 
pany, of Liverpool. These vessels will each have a carry- 
ing capacity of 8200 tons. The firm have now on hand four 
large steamers aggregating 30,000 tons ; and there is now 
more work in hand in the shipbuilding and engineering 
works of the Greenock district than there has been for 
many years past. Of course, the foregoing statement does 
not take in the warships that were p last week with 
the Fairfield and Clydebank Shipbuilding and Engineer- 
ing Companies,— Messrs. Fleming and Ferguson, Limited, 
Paisley, have received an order from the Government of 
Western Australia for a twin-screw tug for Freemantle. 


Dundee Contract to American Pipe-Founding Firm.— 
The Water Committee of the Dundee Town Council have 
given a contract toa Philadelphia firm for 1000 tons of 
6-in. cast-iron pipes 12 ft. long. The price is 5/. 8s. per 


ton, compared with 6/. 2s. 6d. per ton for Glasgow pipes. 
It may remembered that the Glasgow Cor — 
er fora 


Gas Committee some time ago also gave an o j 
large quantity of pipes to the same foundry firm in 
Philadelphia. 


Two New Cunard Steamers. —The Cunard Company 
are taking in tenders for the construction of two new 
steamers of great capacity. One of them is to be a cargo 
steamer, pure and simple, and the other is to be an inter- 
mediate steamer carrying 100 saloon passengers and 
having a speed of 16 knots, the cargo steamer having 
a speed of 144 knots. Both vessels will be 550 ft. 
in length by 62 ft. in breadth, and 41 ft. 6 in. in depth. 
The firms tendering include the Clydebank Company, 
Messrs. Denny and Brothers, and Messrs. Caird and Co. 
on the Clyde, the Barrow firm and two Tyne concerns, 
Sir W. G. Armstrong, and Messrs. Palmer. 


Breakdown of the Edinburgh Cable Cars.—A breakdown, 
probably the most serious that has taken place since the 
cable system was introduced in Edinburgh, though it was 
the first stoppage caused by any defect in dépét machinery, 
occurred on the Goldenacre route on Monday. About 
four months ago, it appears, the company’s engineers ob- 
served that one of the two driving jclutches, that which 
regulates the cable on the route in question, was showing 
signs of defect, and at once they put an order for a new 
clutch in the hands of the manufacturers, who, it is 
said, agreed to have the same forward in six weeks. 
This new clutch, however, is not yet to hand. On Mon- 
day morning the company’s officials found it necessary 
to effect repairs in the clutch, but as these opera- 
tions necessitated the stoppage or the cars on the 
Stockbridge route, in addition to those on the Golden- 


h | acre system, it was decided about 10 o’clock to abandon 


all endeavours to repair the defect until late at night. 
The Stockbridge cars were then set agoing, a service of 
buses being put on the Trinity route. Mr, Colam was 
able to give the satisfactory assurance that no such acci- 
dent can possibly happen to the cable system now reach- 
ing completion in the city, the new machinery being of 
different construction. The engineers entertained hopes 
that the traffic would be resumed with little delay ; and, 
as the new clutch to be introduced shortly is on ih same 
principle as those to be used on the general system, a 
similar occurrence is not likely to happen again. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Trade Prospects in South Africa.—On Tuesday Mr. 
Robert R. Eadon, of the firm of Moses Eadon and Sons, 
steel and tool manufacturers, Sheffield, returned from an 
extended business tour in South Africa. He found the 
, org trade of every city he visited in a depressed con- 
ition, but nowhere so pronounced as in Johannesburg. 
Political reasons solely were assigned for this, but in a 
— many quarters he found a confident belief that the 
ay is not distant when there will be a reaction, and that 
a big volume of business will follow. In Johannesbu 
he saw much of American and German competition, an 
that it was particularly keen in some pent in which 
Sheffield had hitherto almost a monopoly. Many of the 
a business people expressed belief that the influ- 
ence of the war party was on the wane, that President 
Kruger would see it to be to the interest for the country 
to make concessions, and that, on the whole, there was 
prospect of a bright future for trade. 


_ Hulland Admiralty Contracts.—It is stated that there 
is considerable disappointment at Hull with regard to 
the way in which the Admiralty has given out the con- 
tracts for increasing the Navy. Although the third port 
in the Kingdom, it has to remain content with an order 
for engines only. It is stated that the difference between 
the successful and the unsuccessful firms were so large 
that it would have been impossible to have distributed 
the work in any other way. The desire of the authorities 
to give contracts for the four cruisers to as many firms 
was prevented by the fact that a loss would have been 
incurred thereby. Apparently the price quoted by Earle’s 
Shipbuilding Company was more than the Admiralty 
could accept. 


The Hull Docks.—The scheme for the improvement of 
the Hull Docks is now a as gone, and the only 
— left is whether the Corporation should oppose 
the remaining part of the North-Eastern Railway o- 











“eo fe Bill which deals with the compulsory purchase of 
and and other similar matters. There is a desire not to 
oppose the company more than is necessary for the pro- 
tection of public rights. 


Steel and Iron.—Most encouraging reports are furnished 
of the prosperous state of the iron and steel trades. At 
the large works there is full employment in every depart- 
ment, and in many overtime is being made. The armour- 
plate machine shops are running continuously, clearing off 
the plates that were produced under the Harveyised 
system. Considerable progress is being made with the 
plant and appliances for manufacturing armour in 
future on the Krupp method. The firms who make 
railway material are busy, both on orders from the 
home and from foreign companies. In this branch 
India continues to be a good customer. There is a 
well-sustained demand for all classes of tools, heavy 
and light. Some makers of joiners’ and other edge tools 
have never been busier than of late, and they attribute a 
good deal of the demand to the spread of technical edu- 
cation. Owing to the laborious character of the work 
involved in forging large chisels and similar tools, lads 
will not go as apprentices to the trade, and at the present 
time it is under-staffed. Manufacturers are meeting the 
difficulty by putting down machinery for forging pur- 
a and so far with considerable success. There have 

n further improvements effected in the file-cutting 
machine, and makers are still well employed. Some 
firms, unable to wait for deliveries from home houses, 
have put down a German machine, which does its work 
well, although no cheaper than the machine locally made, 
For several weeks the demand for cutlery and plated 
goods has been quiet, but with the turn of the quarter a 
revival is hoped for. The London market has heen dis- 
appointing, and at present there is little prospect of any 
decided improvement. 


The South Yorkshire Coal Trade.—The week has 
brought little change in the condition of the coal trade, 
There is a full average quantity of fuel going into the 
large works, and the demand for house coal is fairly good. 
Little change is now expected until the shipping season 
opens. The following are the latest quotations: Barnsley 
hards, 7s. to 7s. 6d. ; seconds, 6s. 9d.; Parkgate hards, 
6s. 3d. to 6s. 9d. ; steam qualities, 4s. 6d. to 5s. 3d.; best 
Barnsley slack, 43. to 4s, 6d. ; pit slack, 1s. 6d. to 2s. 6d. 
The prices for ordinary transactions are: Mortomley, 
lls. ; Silkstone branch, 10s. 6d. ; Wallsend, 10s. ; High 
Hayles and best Silkstone, 7s. 6d.; Barnsley house, 7s, 
to 8s, ; seconds, 5s. 6d. to 7s. The demand for coke is 
well maintained ; steel and foundry sorts making from 
15s. = to 17s. ; and blast-furnace from 10s. 6d. to 12s, 6d. 
per ton. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was better than it has been for some con- 
siderable time, but the tone of the market was cheerless, 

uotations for pig iron were easy, and little business was 

one. Operations were, as a rule, confined to purchasers 
for early delivery, prospects for the future being very un- 
certain in face of threatened serious political troubles. 
Several producers of pig iron were inclined to hold off 
rather than accept the ruling quotations. Buyers were 
very cautious and shy. Merchants were ready enough to 
dispose of No. 3 g.m.b. Cleveland pig iron was at 40s. for 
prompt f.o.b delivery, and sales were recorded at that 

rice. The ruling quality was said to have been 

ught from makers at 40s. 3d., but as a rule 40s. 6d. 
was asked by them. No. 1 Cleveland pig was 42s.; 
No. 4 foundry, 39s. 6d.; grey forge, 38s. 3d.; and 
mottled and white 37s. 9d. Middlesbrough warrants 
were dull at 40s. 04d. cash buyers. East coast hematite 
pig. iron was quiet, and the general quotation for early 
delivery of Nos. 1, 2, and 3 was 50s., but some of the 
producers put the price at 50s. 3d. Spanish ore was very 
unsettled. Rubio was about 14s. 6d. ex-ship Tees. 
Middlesbrough hematite warrants opened at 50s. 9d., and 
closed 51s. 14d. cash, but there was nothing doing in 
them. tones the only alteration in quotations was in 
Middlesbrough hematite warrants, which by the close 
were put at 51s. 3d. cash. That figure, however, was 
absolutely nominal. 


Manufactured Iron and Steel.—A very satisfactory 
account can be given of the finished iron and steel indus- 
tries. In most departments a great deal of work is going 
on, and producers are well supplied with orders. Quota- 
tions all round are very strong, and for some descriptions 
they have been advanced. The demand for shipbuilding 
material is very good. Prices are as follow: Common 
iron bars, 5. 5s.; best bars, 52. 15s.; iron ship-plates, 
dl. 5s.; steel ship-plates, 5/. 10s. ; iron ship-angles, 
5l. 2s. 6d. to 5. 3s, 9d.; and steel ship-angles, 5/. 7s. 6d.— 
all less the customa 24 r cent. discount for cash. 
Heavy sections of steel rails keep at 4. 103. net at works. 


Consett Steelworkers’ Wages.—Notices have been re- 
ceived by the management to the Consett Iron Company, 
Limited, and the representative of the steel millmen from 
the secretaries to the Board of Conciliation and Arbitra- 
tion for the manufactured iron and steel trade of the North 
of England, from which it appears that they are in receipt 
of the accountant’s ascertainment of the average net selling 
price of steel plates at Consett during the months of De- 
cember, January, and February last. In accordance 
with sliding-scale arrangements the wages to be paid to 
the steel millmen at Consett during April, May, _and 
June will be 24 per cent. higher than the rate prevailing 
during the past three months. 


Coal and Coke.—Most of the northern collieries have 
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their output sold over the Easter holidays. Gas coal is 
quiet, and, as is usual in spring, the demand is fallin 

off. Manufacturing coal is unchanged. Household coa. 
quiet. Coke continues in good request for home con- 
sumption, and exports are larger than they were, so that 
the output is very well taken up. blast-furnace 
qualities are selling at 13s. 6d. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Last week’s shipments of steam coal were 
heavy, reaching a total of 330,000 tons. The steam-coal 
trade has been somewhat excited, but on Monday busi- 
ness was the turn easier, although prices showed little 
change. The best steam coal has made 13s. 3d. to 14s. 

r ton, while secondary qualities have brought 12s. 6d. 
to 13s. per ton. There has been a good demand for all 
descriptions of house coal ; No. 3 Rhondda large has made 
lls. per ton. Foundry coke has brought 17s. 6d. to 18s. 
per ton, and furnace ditto, 15s. to 17s. per ton. 


West Gloucestershire Water Company.—The meg ig 
meeting of this company was held on Saturday, Mr. E. 
Horton presiding. The directors’ report stated : ‘‘ During 
the six months ending February 28, 242 additional ser- 
vices have been laid on, making the number of houses 
and other properties supplied by the company at that 
date 6182, which, together with some meter and miscel- 
laneous supplies, are estimated to produce a water rental 
of 56187. 19s. 4d. per annum. ‘This is an increase of 
9691. 14s. 6d. during the past six months, which compares 
favourably with the corresponding period of last year, 
viz., 1721. 15s. To this total must be added about 150/. 
for rent of property, making a total estimated annual 
income on that date of 57687. 19s. 4d. The storage reser- 
voir, referred to in the last report, was successfully filled 
by the end of the year, and has since been regularly used 
for the supply of the low-level part of the district. With 
a view to making the high-level district in every way as 
safe as the low-level district now is, an oil engine and 
pump, capable of raising a large quantity of water from 
the storage reservoir into the service tank which supplies 
the high-level district, have been put down at Hope- 
well Hill. During the six months, the mains of the 
company have been extended to the rapidly growing 
districts of Stoke Gifford and Filton, and_ several 
other smaller extensions of a remunerative character 
have been carried out. Amongst other circumstances, 
likely to exert a beneficial influence upon the future 
prosperity of the undertaking, it may be mentioned 
that the new direct line of the Great Western Rail- 
way, London to Bristol and South Wales, which tra- 
verses the district about 12 miles, has been commenced, 
and the Bristol electric tramway service has been ex- 
tended to Staple Hill. It may also be mentioned that 
the directors have decided to extend the company’s mains 
to Thornbury during the summer.” The report was 
adopted and a dividend was declared at the rate of 34 per 
cent. perannum. This will absorb 1480/. 0s. 6d., leaving 
a balance of 1362. Os. 10d. to be carried forward. 


Works in the Western District.—The War Office autho- 
rities have furnished the Military Works Department at 
Devonport with a programme of the work which it is 

roposed to carry out during the next twelve months. 
The programme is far more extensive than has been the 
case for several years, sanitary arrangements having 
received special attention. The most important items 
are the expenditure of about 30,0002. to further advance 
the conversion of Plymouth Citadel into an_ artillery 
dépot; the reconstruction of the drainage of Raglan 
and Granby barracks at a cost of 12,0000. ; the extension 
of the military quarters at Falmouth at a cost of 91007. ; 
the erection of a drill battery at Barry dock, Cardiff, at 
a cost of 62507. ; the reconstruction of the sanitary system 
at Devonport Station Hospital at a cost of 3750/.; the 
remodelling the drainage of Horfield barracks, Bristol, at 
a cost of 30002. ; the building a receiving-room for recruits 
at Cardiff at a cost of 1240/.; the improving the water 
supply at Whitsand Bay battery, at a cost of 2200/.; the 
laying on a water supply to the camp field at Tregantle, 
at a cost of 2250/.; and the improving the drainage at 
Forts Scraesdon and Tregantle, at a cost of 2200/. 


Keyham Dockyard Extension.—The cofferdams for ex- 
cluding the water are nearly completed. The excavation 
for the east wall of the closed basin has been taken out 
to the full depth for a length of 825 ft. from the south 
end, and to a depth of 23 ft. below the coping for a length 
of 300 ft. from the north end. The wall has been con- 
structed for a length of 520 ft. to the level of 4 ft. below 
the coping, except where a space has been left for the 
foundation of the sheers, and a further length of 100 ft. 
is built to a level of 23 ft. below the coping, and a length 
of 205 ft. to the level of 31 ft. below the coping. In Dock 
No. 4 a commencement has been made in setting the 


masonry for the lower altars in the east wall, and a length proceed 


of 400 ft. of concrete foundation has been placed in the 
west wall. Good progress has been made with the exca- 
vation for the wall across the head of the dock. The 
pump wells and the culverts are in progress. The total 
expenditure to March, 1898, was 271,781/. 


The Rhymney Valley.—House coal continues in good 
demand at high prices. The condition of the steel and 
Iron trades is satisfactory; the output is increasing, 
while there are sufficient orders in hand to keep the 
works employed for some months in advance. 


Vale of Glamorgan Railway.—The contractors (Messrs. 
Price and Wills) for a loop line at Porthkerry, which is 
intended to take the place of a defective viaduct at that 
= have made such progress with the works that the 
loop will shortly be ready for the passage of trains. It 
18 expected, indeed, that mineral and nger traffic 
will be resumed over the entire line this month (April). 





MISCELLANEA. 


THE Bath and West and Southern Counties Society 
have arranged to hold their agricultural exhibition next 
year at Exeter, where an excellent site has been put at 
their disposal. 

We learn that the Council of the Iron and Steel Insti- 
tute have awarded the Bessemer Medal for the current 
year to Mr. R. Price-Williams, whose valuable work in 
connection with the introduction of steel rails, we are 
very glad to see thus recognised. 


The Chilian Government have adopted Mr. Purves’ im- 
proved lighthouse apparatus, and an order for the first 
of a series of these —— has just been placed with 
Messrs. Barbier and Bénard, the well-known French firm 
of manufacturers of lighthouse apparatus. 


The Bill by which the Metropolitan Railway Company 
seek powers to adopt electric traction on their lines came 
before a Select Committee of the House of Commons on 
Tuesday, and was opposed by the Great Western Rail- 
way Company, who demanded the insertion of a clause 
by which the Metropolitan Railway Company should 
compensate the petitioners for any extra expense they 
might be put to in providing electric engines and rolling 
stock. In the end the Committee reported that they 
thought some clause dealing with the matter should be 
inserted, and time was allowed the parties for the pre- 
paration of one. 


The Secretary of State for Foreign Affairs has been in- 
formed by Her Majesty’s Consul-General at Christiania 
that tenders are invited by the director of the Christiania 
Gas Works for the delivery of cast-iron gas pipes. Pipes 
must have their ends turned, bored sockets, and must be 
dipped in asphalte. Tenders will be received up to 
April 12, 1898, and should be inclosed in sealed a 
marked ‘‘ Anbud paa Stébejernsror,” and addressed Herr 
S. Svendsen, Christiania Gasveerks Kontor, Christiania. 
Further particulars may be obtained on application at the 
Commercial Department of the Foreign Office between 
the hours of 11 a.m. and 5 p.m. 


The Terrible, cruiser, Captain C. G. Robinson, was 
taken alongside the south railway jetty at Portsmouth on 
Wednesday to have her steam pipes relagged. This will 
occupy three weeks, and in the meantime she will take on 
board 2400 tons of coal. It may be remembered that 
after her official trials the fog so interfered with the pro- 
gressive trials that they were indefinitely postponed, but 
they are now to take place as soon as the vessel is ready 
for sea. These trials will occupy a week, and then the 
ship is to be sent on two independent trials, both for 60 
hours and at 5000 indicated horse-power. The vessel is 
then to go into Portsmouth Harbour to again complete 
with coal, after which she will go through a series of trials 
of 72 hours at 12,000 and 18,000 indicated horse-power. 
The programme of these trials has not, however, yet been 
worked out, but unless the vessel is required for foreign 
service, the experimental runs will last up to the time of 
the manceuvres. 


Mr. G. A. R. Fitzgerald and Colonel Boughey, C.S.I., 
Light a sitting at the Hampstead 
Vestry Hall, Haverstock-hill, on Saturday, resumed and 
concluded a three days’ — inquiry into a scheme for 
connecting Finchley and Hendon with Hampstead by 
means of a “light railway,” otherwise an electrical tram- 
way, along the Finchley-road, starting from Canfield- 

ardens, South Hampstead, near three railway stations. 

he scheme was op by the Hampstead Vestry, an 
opposition committee of Hampstead residents, the London 
County Council, and the Finchley Urban District 
Council, but was supported by the Hendon Urban Dis- 
trict Council. All the parties were represented by 
counsel, and numerous witnesses were called. The pro- 
moters were Mr. J. T. Firbank, M.P., and Mr. ry 
and the engineers Sir Douglas Fox and Mr. Wragg. In 
the result the Commissioners said that the necessity for 
the ‘‘light railway ” had not been proved, and they there- 
fore declined to grant an order for its construction. 


An exhaustive series of trials of the auxiliary en- 
gines of the Terrible have been made, and the results 
corresponded with those of the Powerful, of which the 
coal consumption amounted to 40 tons a day for auxiliary 
engines when on her way to China. The trials of the 
Terrible were of a varied character, the after and the 
forward boilers vere. tried independently. The fan en- 
gines were not tested, but the most extensive trial of the 
series consisted of a test of the evaporator, electric light, 
and refrigerating machinery, when it was found that for 
these engines alone the consumption amounted to 27 tons 
of coal per day. Each of the series extended over a 
period da ht hours, and in order to reduce the coal con- 
sumption it has been decided to re-cover the steam pipes. 
The vessel will then, as stated in a preceding paragraph, 
to sea for a series of further experiments, and 
according to present arrangements will take part in this 
year’s manceuvres. Her complement has been increased 
from 840 to 900 ; the engine-room and stokehold staffs have 
been increased. 


On page 628 of our last volume we published particu- 
lars of the conditions under which the Self-Propelled 
Traffic Association proposed to hold trials of heavy 
motor cars in May next. Since then manufacturers 
have represented to the Association that there will be 
great difficulty in oe with certainty a minimum 
average speed with heavy loads, and the Council of the 
society in question have accordingly decided that, in 
order to encourage motor traffic, and to give overt, scope 
for originality in design and construction, they allow 
competitors to enter vehicles in a third class, in which 
as few restrictions as’ possible will be interposed. The 
only special regulation applying to vehicles in this class 





is that they shall carry a minimum load of 2 tons during 
the trial runs, but all the general regulations already 
announced will apply, and the judges will take into con- 
sideration in making the award such questions as absence 
of smell, range and graduation of speed, oil consumption, 
&c. Full particulars can be obtained on application to 
the officers of the Association, at the Rend nstitution, 
Colquitt-street, Liverpool. 








ARGENTINE Rariways.—Negotiations are reported to 
be pending for the sale of the Buenos Ayres and Ensenada 
Port Railway to the Buenos Ayres Great Southern 
Railway Company, Limited. There has been some talk 
of late of the construction of a strategic line in the frontier 

rovince of Mendoza. Arrangements have been made 
8 - ees of the Santa Fé and Cordoba line from 
ordoba. 


“*Scrence Anstracts.”—The Institution of Electrical 
Engineers and the Physical Society have combined to 
issue a monthly volume of ‘‘ Science Abstracts,” contain- 
ing the gist of the more important rs relating to 
x oe and electrical engineering, w ~ may be pub- 
ished in the scientific and technical press or be read before 
the leading philosophical societies. The work is under 
the direction of Mr. Jas. Swinburne as honorary editor, 
and is published by Messrs. Taylor and Francis, of Red 
Lion-court, Fleet-street, E.C., at the price of 3s. per 
monthly _ Both paper and type are excellent, whilst 
the very high standing of the staff of abstractors is suffi- 
cient guarantee of the care with which the work selected 
for publication will be chosen. 





THE AUTOMOBILE CLUB or GREAT BriTArn.—It is in- 
tended at Easter time to make a tour on motor-vehicles, 
which is to start from the club house on the Thursday 
afternoon before Easter and to journey through the 
Southern Counties, a at Guildford for the Thursday 
night, Winchester for the Good Friday night, Chichester 
for Saturday night, Worthing for Easter Sunday night, 
and Tunbridge Wells for Easter Monday night, and from 
thence returning to London. Already 15 owners out of 
the 60 or more members who pos motor-carriages have 
notified their intention to join the tour. The tour will in 
no sense be a race, but a pleasure tour, pure and simple. 
The carriages will in all cases be driven by amateurs. 





Tue New Sueer Lees at HAvLBOWLINE.—On Monday, 
March 14, these sheers were most successfully tested by 
Messrs. Day, Summers, and Co., of Northam en Works, 
Southampton, the contractors. In the first instance, each 
of the hoisting winches was worked separately with a 
load of 50 tons with the sheers in extreme positions ; 
secondly, the full test weight of 90 tons was lifted with 
the winches coupled, the sheers being traversed at the 
same time. The sheer legs are constructed of mild steel 
plates; the front legs being 120 ft. long and the back one 
160 ft.; they have an overhang of 50 ft. and an inhang 
of 19 ft. The back leg is traversed in and out by a 
forged-steel screw of 94 in. diameter, which is worked 
by a pair of horizontal engines. A powerful brake and 
automatic gear for effectually stopping the engine when 
the back leg is at its extreme position is also fitted. 
There are two hoisting winches, each capable of lifting 
50 tons, and they are driven by a pair = pone work- 
ing a worm and wormwheel; provision has also been 
made for coupling the two together for lifting heavy 
weights. The entire job is a first-rate piece of work, 
~ — creditable to the firm of Messrs. Day, Summers, 
and Co, 


TRIAL OF A New ProJectite.—The Admiralty having 
ordered the trial of a specially-prepared shot from 
Messrs. Vickers, Sons, and Maxim’s 6-in. quick-firing 
gun, the trials of which were reported in our last volume, 
an official trial of this projectile was successfully carried 
out at Messrs. Vickers, Sons, and Maxim’s range at 
Swanley, on Monday, March 28, in the presence of 
representatives of the Admiralty and War Office. The 
trial was of considerable interest, as it is well known that 
after a gun has fired many hundreds of rounds the velo- 
cities fall off to some extent, due to erosion and other 
causes. The point of difference whereby this projectile 
differed from others was that an arrangement was screwed 
on to the base of the shell by which a specially-prepared 
ring was made to expand in the eroded portion of the 
bore, so as to overcome the injurious effect of erosion, 
caused by smokeless powders, as well as to prevent the 
shot being over-rammed, should the bore be worn by this 
or other causes. The general principle of the gas check 
depends upon the compression of this specially-constructed 
ring by an annular copper ring, which conveys pressure to 
the specially-constructed ring in such a manner that the 
specially-constructed ring makes a perfectly metallic seal 
against the bore, and completely prevents any gas at a 
high temperature and pressure passing the base of the shot, 
and hence, does away with the principal cause of erosion 
in guns. Four rounds were fired with this specially- 
banded shot, and four with the ordinary service shot, and 
it was found that the whole of the energy of the charge 
was utilised after upwards of 250 rounds had been pre- 
viously fired. The actual ballistics obtained were 2694 ft. 
per second for a pressure of 13 tons with a 25-lb. charge 
of cordite. increasing the cha by a moderate 
amount, and slightly increasing the initial chamber pres- 
sure, a velocity of 2900 ft. per second could meevemnocr tn be 
expected. It is claimed that this simple device is 
capable of being applied to almost any design of shell at 
a very moderate cost, and by its application it is con- 
fidently =f that guns‘after firing many hundreds of 
rounds will be equally efficient, as far as energy is con- 
cerned, as a new gun. 
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AMERICAN IRON AND STEEL PRACTICE. 


(For Description, see Page 397.) 





Fyc. 14. Back View or Evecrric Cuarcing MAcHINE, 














Fie, 15, Sype View or Exvectric Cuarcinc Macuine, 
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by Mr. A. L. Steavenson. ‘‘ Suggested Rules for the Recovery of 
Coal Mines after Explosions,” by Mr. W. E. Garforth. 








-ENGINEERING. 


FRIDAY, APRIL 1, 1898. 








Ir is to be hoped that the little debate which took 
place in the House on Friday last, on passing the 
Ordnance Factories Vote, will help to enlighten 
the public in general, and certain superfluously 
sympathetic civilians in particular, on the true 
philosophy of factory management. It will be re- 
membered that the appointment of Mr. Donaldson 
to his present position under Dr. Anderson called 
forth some indignant protests from supporters of 
what may be called the spoils system. ‘* We see 
one fat berth snapped up by a civilian,” they said 
in reference to Dr. Anderson’s appointment, ‘‘and 
now another is about to follow. What do these 
interlopers mean by ousting us from our natural 
rights and rewards ?.” To their credit the military 


o9| supporters who spoke in the debate had mostly the 


good sense to keep this argument in the back- 
ground, but it found an echo in Mr. Arnold- 
Foster, who is always more military—or naval, 
as the case may be—than the most ancient veteran 
of Pall Mall. ‘*We do not pay our soldiers and 
sailors too much,” said the member for Belfast, ‘‘and 
we should not take away from them the opportunity 
of filling such positions as these.” That is a very 
old-fashioned view, and pernicious as it is ancient. 
According to it positions under Government are 








not to be filled by those most competent, but are 
to be the special preserves of a privileged class. 
Whether we pay our soldiers and sailors too much 
or too little has nothing to do with the case. That 
the rewards of the Queen’s service are adequate 
may be judged by the fact that there is no lack of 
candidates; but were it otherwise it would be the 
worst of folly to supplement the inducements to 
join the service by appointing officers to posts in 
which they would be unable to fulfil the duties 
assigned to them. 

The question to be settled, therefore, is whether 
a soldier or a civilian is better equipped for carrying 
out those duties, and on this point the debate sup- 
plies data which should help in forming an opinion. 
Those who have followed this subject will remember 
Lord Morley’s Committee of 1887, appointed to 
inquire into this subject, to which Mr. Powell- 
Williams made reference in introducing the 
vote. The Committee recommended in their 
main report that the ordnance factories should be 
placed under the charge of a civilian engineer, 
who should, however, be subordinate to a mili- 
tary superintendent. To the latter recommen- 
dation one member of the Committee, Sir Alfred 
Hickman, the present member for Wolverhampton, 
took exception, and accordingly prepared a minority 
report, saying that the appointment should be an 
open one, the Government being at liberty to select 
either a soldier or civilian, as might be considered 
advisable. The deliberations of the Committee re- 
sulted in the previously existing three departments 
of the ordnance factories being brought under one 
jurisdiction ; and Mr. Stanhope, the then Secretary 
of State for War, did first appoint a military ofticer 
to be head of the consolidated factories. When 
that ofticer’s tenure came somewhat abruptly to an 
end, acivilian, Mr. William Anderson, was appointed 
to the post ; and, to use Mr. Powell-Williams’ own 
words, ‘‘the second appointment proved a better 
one than the first.” It was perhaps natural that 
the appointment of Mr.—now Sir William—Ander- 
son, who still fills the position, should have been 
adversely criticised by the military party, because 
it was made in opposition to the finding of the 
majority of the Committee ; but in selecting Mr. 
Donaldson their direct recommendation was fol- 
lowed. 

We have on numerous occasions, during many years 
past, expressed our opinion on this matter. For 
the direction of factory operations of a mechanical 
nature a trained engineer is needed. In origination 
or invention—whether of a gun, a sewing machine, 
or any other engine of war or peace—the user has 
fullest opportunities of discovering defects, and 
should have, other things being equal, the best 
chance of suggesting improvement. It is a fact, 
however, that the user of a machine is often 
oblivious to its want of perfection. He becomes 
accustomed to its limitations, so that experience 
and skill enable him to use a faulty weapon to his 
own and most other persons’ satisfaction. Thus it 
is that new departures often originate with out- 
siders, and it was stated during the debate that im- 
provements in ordnance have mostly been suggested 
by civilians. From whatever quarter, however, 
military inventions come, it is the duty of the 
ordnance factories to translate them into instru- 
ments of warfare, once they have been approved. 
On the other hand, there can be no doubt as to 
whom the invention, once suggested, should be 
referred for approval. He must be the soldier or 
user. His complete grasp of the subject—his 
stereotyped knowledge of every detail—may make 
him take for granted matters which he looks upon 
as unchangeable elementary principles, and thus 
keep his mind in the ruck of custom, but once his 
thoughts have been lifted out of the accustomed 
groove, he can see further and clearer than others. 
These remarks apply more or less to all professors. 
Radical changes generally come from outside. 

It is not, however, the duty of a Government 
official to invent—indeed, one can imagine few 
things more paralysing to enterprise of this kind 
than the trammels of oftice—and we have, therefore, 
to deal only with administrative qualities and know- 
ledge of how to carry out mechanical work in con- 
sidering the fitness of those who should fill the 
positions now referred to. . Lord Morley’s Com- 
mittee said : ‘‘ Military experience is doubtless of 
the greatest value in designing munitions of war 
[experience apparently does not bear this out], and 
in inspecting them when completed, but it is not 
required in manufacturing articles which conform 
to a given pattern. Other qualities, such as a 
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knowledge of organisation and of manufacturing 
processes and materials, are then more important, 
and these qualities are more generally acquired in 
civil than in military life. Assuming that the mili- 
tary element will always be represented in the 
military and designing branches, we are of opinion 
that the official having charge of the factories 
should hold a civilian appointment.” 

This is common sense and puts the case very 
completely, but it is needful to pin the Committee 
down to what they have said. ‘The official 
having charge” must have charge in actual fact. 
He must not be subject to interference by an un- 
instructed superior, put over him for the sake of 
preserving the ascendency of a class. Of course 
in all national factories—naval, military, or civilian 
—the head must be answerable to the nation as 
represented by the Minister in Parliament; but 
then interference should cease. It is the duty 
of the ordnance factories to supply munitions of 
war to the requirements of their customers, the 
Army and the Navy. How best to execute orders 
must be left to the management of the factories, 
and that management must proceed from persons 
accustomed to mechanical, metallurgical, or chemi- 
cal processes. These, with rare exceptions, are 
found among civilians. 

There is one other point upon which stress must 
be laid, especially in these days when workmen’s 
combinations exercise so much power even in 
Government factories, and that is the management 
of working men. The British workman needs an 
entirely different handling to that required for the 
management of soldiers. No doubt, with his 
hereditary respect for a strong man, he needs a firm 
hand ; but nothing could be more disastrous than 
to apply to him the inflexible rule of military 
discipline. Those military officers who have been 
successful employers of labour—there have been a 
few—have succeeded in spite of their former train- 
ing, and have had the genius to unlearn a great 
deal before becoming competent for their new 
duties. The military man does not often possess 
the necessary flexibility for the task. 

In regard to the personal side of the question of 
Mr. Donaldson’s appointment as Deputy Director- 
General of Ordnance Factories, it is not needful to 
say much here. The Government appear to have 
set about the business of finding a second to Sir 
William Anderson in a straightforward and busi- 
nesslike manner. Sir Bevan Edwards considers 
that ‘‘these great national factories must have 
fallen somewhat low when it is necessary to adver- 
tise in the newspapers to fill an appointment of the 
kind.” That does not appear to us a very wise 
thing to have been said. Those responsible would 
have had a difficult point to meet could it have 
been shown that some particularly eligible candi- 
date had been left out because he had not heard of 
the vacant berth ; and in any case it would have 
laid the Department open to an accusation of 
jobbery. Even as it is, charges of the kind have 
not been lacking. Mr. W. Allan made in the 
House what can only be described as an unwar- 
ranted attack on the Department. ‘‘ There is,” he 
is reported to have said, ‘‘ far too much nepotism, 
too much backstairs influence exercised, and too 
many friends wanting jobs.” The only reason 
he brought forward for these serious charges 
was that Mr. Donaldson was the last candidate to 
send in an application. It is difficult to see what 
bearing that could have on the honesty of those 
who made the appointment ; but fortunately, the 
House has learned by now not to take Mr. Allan 
too seriously. It is true that Mr. Donaldson has 
not had experience as a gun maker, but engineers 
will not be disposed to attach much importance to 
this fact. It will be his duty to see that a 
due proportion of good work is turned out 
at a fair price. The principles of mechanics 
are the same, whether spplied to locomotive 
making, or the production of gun mechanism. 
If Mr. Donaldson is a competent expert in ma- 
chine-tool work, especially automatic machines, 
and has sutflicient knowledge of piece-work prices, 
coupled with administrative ability for managing 
workmen, he will hardly fail to carry out his duties. 
Major Rasche said it was acknowledged that ‘‘ it 
took soldiers five years to learn their trade in a 
Government department, and it was rather phe- 
nomenal that civilians, when they went to the War 
Office, appeared to learn their trade in five minutes.” 
This expresses a common error. Mr. Donaldson 


presumably has been all his life learning his trade 
—the trade in which he is still employed. 


The Financial Secretary of the War Office nade 
an announcement in his speech which must not be 
passed over. He said that ‘‘the War Office pro- 
posed adopting the view of Lord Morley’s Com- 
mittee to establish at Woolwich a designing branch, 
similar to the designing branches maintained by the 
firms of Armstrong, of Vickers, and others.” The 
intention is in many respects excellent, but it has 
a danger, which, unless kept in check, will counter- 
balance all its advantages. Such an office, in a Go- 
vernment department, may easily grow to consider 
it has the monopoly of inaugurating new depar- 
tures, and come, in a very short time, to look on all 
outside inventors as meddlesome interlopers. No 
small knot of experts, even if they be of the highest 
calibre, can be as fruitful in invention as the great 
mass of engineers and others throughout the king- 
dom, or, for that matter, throughout the world. 
If the designing branch is formed, it should not be 
the authority for pronouncing judgment on outside 
suggestions ; on the contrary, it should be put in 
competition before an impartial tribunal with the 
great body of unofficial inventors. 








FOREIGN COMPETITION IN 


HONG KONG. 

In no part of the Far East has the commercial 
and industrial movement which is going on affected 
the conditions of trade more than in Hong Kong. 
Until a few years ago the trade of Hong Kong was 
almost entirely with the United Kingdom ; but the 
state of affairs is rapidly changing, and in addition 
to its direct trade Hong Kong is becoming, in a 
sense, the commercial clearing-house of the Far 
East, and a large part of its trade is between 
countries in the East ; and, of course, mostly be- 
tween India and Japan. Foreign competition, and 
especially that of Germany, is now becoming very 
marked ; while other countries, such as the United 
States of America, France, and Japan, are rapidly 
making their influence felt. On the publication of 
the Blue-Book on the ‘Trade of the British 
Empire and Foreign Competition,’ we directed 
attention generally to its contents (ENGINEERING, 
September 17, 1897, vol. lxiv., page 357,); but the 
position of Hong Kong in its relation to the trade 
of the East is so peculiar and important that it will 
be useful if we examine the conditions affecting it 
somewhat in detail. 

It is not necessary to go much into its past 
history, but we may recall the fact that when it 
was ceded to Great Britain in 1841, its population 
consisted only of a few fishermen. In 1842 the 
cession was confirmed by the treaty of Nankin, and 
the charter bears the date of 1843. For many 
years it was most unhealthy on account of the 
peculiar nature of the soil and the defective drain- 
age, and to be sent to Hong Kong was looked upon 
as almost equivalent to being sent out of the world. 
Gradually sanitary conditions were improved, and 
now, although the climate is by no means one of 
the best, the probabilities of health in Hong Kong 
are, with the precautions which sensible persons 
take, as great as in any other settlement in the 
East. In 1861 Lord Elgin, in order to secure a 
British monopoly of trade, and to prevent the 
establishment of a rival city, obtained an addi- 
tional grant on the mainland of Kowhou, an area 
of 24 square miles. Some islands about Hong 
Kong were also taken advantage of for protective 
purposes, and the treaties made with China and 
Japan promised every advantage to British trade. 
In 1896 the population was 250,000, of which only 
about one-thirtieth are Chinese, and the predominant 
factor, of course, is British. Other nationalities 
are, however, represented, and especiality Germans 
who, here, as with as in other parts of China, are 
by their linguistic capabilities and their adaptability 
to native ways, rapidly obtaining great influence in 
commercial and industrial affairs. German educa- 
tion is showing its superiority in the Far East even 
more than in Europe. A correspondent, who has 
seen a great deal of the Far East, describes the 
German commercial agent in the Far East as ‘“‘a 
man of high attainments, nearly always a musician, 
invariably a linguist, well read in history, familiar 
with the finer literature of at least his own country, 
and the arts of others, polished in manner, 
and delightful by his wide catholicity in con- 
versation, he came as a revelation to the Kast. 
Possessing these personal qualities, he was also 
gifted with a native shrewdness as to business 
generally, and a thorough knowledge of his own 





particular branch. He was able to deseribe methods 


by which the article he sold was manufactured, and 
to tell where and how the raw material was pre- 
pared, and its cost at any stage. Considered as a 
man of the world, the German commercial traveller 
is far above his competitors, and the success of his 
trade indicates his capacity in the mercantile 
rivalry, unless it be attributed to cheaper goods.” 

Fora good many years the chief trade done by 
the Japanese in Hong Kong was in curios, for 
which they are well known, but in recent years the 
industrial and commercial development which has 
taken place in Japan is being felt not only in Hong 
Kong, but all over the East. The report of the 
Governor to Mr. Chamberlain stated that the com- 
petition of Japan is only just commencing, that it 
promises to prove serious later on. Already the 
Japanese have secured almost a monopoly of the 
trade in cotton waste, washing soda, and sul- 
phuric acid ; they are competing in cotton goods, 
paper, ships’ lamps, and cheap substitutes for cre- 
tonnes, blankets, towels, soaps, &c. Among other 
items they are exporting really well-made cotton 
half-hose, 50 per cent. below the cost of similar 
goods from Germany ; and their cement, although 
inferior in quality, is cheaper than any European 
cement that can be imported, competing even with 
the local produce, which has the advantage of pay- 
ing no freight or marine insurance. Although, how- 
ever, the competition of Japan threatens to assume 
serious proportions in the not-far-distant future, at 
the present time it is not a very important factor, 
and, therefore, we will confine our attention chiefly 
to that of European countries and of the United 
States. 

Hong Kong being a free port, precise returns of 
trade cannot be made up for the Colony, owing to 
the absence of any statistics of imports and exports 
(with the single exception of opium) ; and the com- 
mittee appointed by the Governor, in response to 
an inquiry from the Secretary of State, asking 
whether there had been any displacement of British 
goods in the Colony, could not give exact figures, 
and had to limit their investigations to ascertaining 
where there has been displacement of British goods 
by foreign manufactures, to what extent this dis- 
placement has been effected, and to what causes it 
has been due. They came to the conclusion that 
the displacement of British goods has been going 
on steadily for some years, but it has not been on a 
strikingly large scale, nor have any great staples 
been very seriously affected. There are instances, 
however, in which the British manufacture has been 
entirely ousted by foreign goods, as in the case of 
the llama braids and aniline dyes, while others, 
such as Spanish stripes and broadcloths, have been 
in great measure replaced by similar goods im- 
ported from Germany. In other cases, again, there 
have been attempts to cut into British trade in 
smaller wares, sometimes by foreign imitations, 
with, however, often only a qualified or temporary 
success. These articles were represented by hosiery, 
lamps, paper umbrellas, rubber shoes, soaps, 
biscuits, beer, locks, files, needles, cutlery, c., 
in which Germany and Japan are the principal 
competitors with England. ; 
There has been a serious falling off in the im- 
ports of metals from Great Britain, notably in that 
of yellow metal, which formerly was exclusively 
imported from thence. It is estimated that only 
about half the import of this metal comes from 
British makers ; the inferior German metal being 
greatly aided by the lower rate of freight payable 
from German ports. The same remarks apply to 
the trade in bar iron, nail-rod and scrap iron, 
most of which is now imported from Belgium, the 
productions of which country are helped by cheaper 
cost of production and lower freights from Antwerp. 
Pig lead, which formerly was imported from Eng- 
land and Germany, now comes almost exclusively 
from Australia on account of the lower cost of pro- 
duction. The report gives some details regarding 
these imports, which ought to.be studied by those 
who are directly interested. There is a consider- 
able amount of old iron imported from Germany 
and Sweden, and this is worked up by the 
Chinese into all kinds of instruments and ap- 
pliances. 0 show how anxious the Germans 
are to meet the wants of the Chinese, it may be 
mentioned that there are certain firms in Hamburg 
which collect old horseshoes all over the country, 
then sort them and ship them out in bulk. When 
a Chinaman now gives an order for old iron, it 18 
always set out in the beginning of the contract that 
they are to be Hamburg horseshoes. Until about 





eight years ago rolled iron came entirely from 
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England, and was principally of Staffordshire make. 
About that time Continental makers adopted the 
Thomas and Gilchrist process of making basic steel, 
and were able to turn out basic steel at prices lower 
than the equivalent quality in English iron. The 
consequence is that one-half of the rod trade has 
become French or German. The chief and only 
reason for this is the price laid down in Hong Kong, 
and this arises from the higher freights from 
Britain. For instance, goods have come from Bel- 
gium at 12s. 6d. per ton freight, while at the same 
time the lowest freight obtainable from any British 
yort to Hong Kong for bar iron was 18s. per ton. 
‘As a rule, the freights of iron from Continental 
ports are from 2s. 6d. to 5s. per ton lower than 
from British ports. The steel wire and the unwrought 
steel now imported is almost all Continental, 
chiefly German. The Americans have got a good hold 
of the trade in implements and tools. The trade in 
spades is three-quarters American and one-quarter 
British. The American spade is better and cheaper, 
and the English cannot compete with it. The same 
is true of adzes, in which there is an enormous 
trade in China, but the English manufacturers will 
not adapt themselves to the American pattern, 
which holds the market. Until ten years ago the 
import of yellow metal was of British make with- 
out exception. The part which now comes from 
the Continent runs from one-third to one-half of 
the total import. The quality of the German metal 
is inferior to that of the British, but the German 
has the advantage in freight. The ‘‘steamship 
owners’ conference” handicaps the British article 
very much, as, out of London or Liverpool, dead- 
weight freight will possibly be 22s. 6d., and 10 per 
cent. per ton, whereas the same owners will send 
their steamers to Antwerp, &c., and take the very 
same goods at 17s. 6d. per ton net. The report 
says that ‘‘the only reason why the Germans have 
not the monopoly is that their works are not large 
enough to overtake the volume of trade. If their 
works were large enough they would supply the 
whole of India, which is an immense field for 
yellow metal, beside Hong Kong, Shanghai, and 
Japan. They cannot keep pace with the demand, 
and that is how the English manufacturers still 
manage to get orders.” 

We cannot enter into details of the trade in 
textile fabrics, and will only note a few points. In 
woollen cloths the Germans are said to have 
knocked the British goods out entirely. The 
Germans have become adepts in working in cotton 
with wool. Some samples have been sent to 
Britain of what is sold in Hong Kong as broad 
cloths, sold as all wool, and the Yorkshire firms 
have discovered that they contained a large propor- 
tion of cotton, and they have replied that they 
could not make these cloths at the price. Of the 
tweeds imported, half is British and half Conti- 
nental, whereas formerly they were all British. 
The British still have the trade for woollen 
blankets, but the Germans have a good trade for 
cotton blankets, which have never been taken up 
by the British manufacturers. 

In cotton manufactures there are a good many 
French kinds of printed goods imported. They 
are all of a better class, as on low-priced articles 
the French cannot touch the Manchester goods. 
The French designs are superior to Manchester, 
and they make up a finer quality occasionally than 
the Manchester goods, although they are more ex- 
pensive. In dyed piece goods it is stated that the 
English manufacturers do not always study the 
proper shades of cloth to be sent out, and do not 
see that the shade of colour that is more beautiful 
to the European eye, may be quite different to the 
Asiatic. It is remarked in the report that if the 
English manufacturers are not willing to follow 
the requirements of the market, they must allow 
themselves to be cut out by the Continental makers. 

In the department of chemical products, the 
Germans have now got the aniline dye trade to 
themselves, and British manufacturers have lost 
their trade, at all events with the East. The report 
accounts for this by the fact, which is well known, 
that the Germans have paid great attention to 
chemical research and its applications in manufac- 
ture. It mentions another fact which, however, 
18 not so well known, that one of the principal 
reasons why the Germans can manufacture aniline 
dyes cheaper, is the cheapness and facility with 
which alcohol can be produced for chemical pur- 
poses in Germany. Even in the alkali industries, 

erman goods are preferred to British goods, be- 
eause they are frequently lower in price and packed 





much better. The foreign article is equally suitable 
and equally adapted to the importer’s taste and re- 
quirements as the goods it has displaced. The 
trade in beer is three-fourths Continental. The 
British brewers do not make a beer suitable to the 
taste of the generality of the people, while the 
German beer is light and of excellent quality. 
Candles, caoutchouc goods, cement, and other mis- 
cellaneous manufactures, are all more or less pass- 
ing to the Germans chiefly on account of their 
cheapness. The trade in coal is passing into the 
hands of the Japanese, and very little Cardiff coal is 
now sold in Hong Kong. The Australian coal trade 
is at a very low ebb; that was spoilt by the 
strikes in Newcastle, New South Wales, about five 
or six years ago. Up till then there was always a 
tolerable trade, the coal being used by the Chinese 
in Canton, and elsewhere, for smelting purposes. 
They believed that it was the only coal that suited 
their purpose, but during the strikes in Australia 
the Chinese were driven to use Japanese coal ; and 
now they have found it is good enough for their 
purpose, they will not take anything else, especially 
as it ismuch cheaper. 

It is evident from what precedes that there are 
many causes which have helped to displace British 
goods in Hong Kong, but the report summarises 
them briefly as follows: 1. Lower cost of produc- 
tion of rival foreign goods. 2. Disinclination of 
British manufacturers to study taste of consumer. 
3. The steadily falling value of silver since 1873. 
4, Lower freights outwards as compared with 
British ports. 5. Cheaper railway transit to foreign 
ports. A great deal might be said on each of these 
points, and we may consider the more important 
of them on a future occasion, but meantime we 
commend them to the careful attention of those 
of our readers who are engaged in trade with the 
Far East. 








CONGRESS ON THE PROTECTION OF 
INDUSTRIAL PROPERTY. 

THERE is to be yet another international congress 
on the protection of industrial property. It will be 
held in London on June 1, 2, and 3 next, under the 
auspices of the International Association for the 
Protection of Industrial Property. This is a 
young society, constituted last year at Brussels, 
when Mr. Eugéne Pouillet, batonnier of the Paris 
Bar (who was elected President) said in the course 
of his address: ‘‘ With such fellow-workers as are 
met here from all civilised States, each of them to 
add a stone to the edifice, the work which we have 
undertaken must succeed. It will doubtless not be 
completed at once; progress will take place but 
slowly, but, step by step, it will approach its 
intended object. This is guaranteed us by the 
experience of the International Literary and 
Artistic Association, to which many of us belong, 
and with whose history you are acquainted. It 
was founded in 1878 by a few men full of en- 
thusiasm, for the purpose of promoting the protec- 
tion of intellectual property, both national and 
international. We have borne this idea into all 
countries, and have infused ever fresh force into 
our exertions, by holding yearly Congresses, each 
in a different country. Thus it was that the 
Union of Berne was founded in the year 1886 ; 
thus it was that we influenced by our labours the 
resolutions of the diplomatic conference of Paris in 
1896. What the International Literary and Artistic 
Association has done for artists and authors, that 
we aim at for inventors, manufacturers, and 
traders, in the hope we may succeed, by a gradual 
improvement of the laws of various countries, in 
arriving finally at the development of a unified 
law.” 

In October a Congress was held in Vienna, when 
a number of papers were read, which are being 
printed and bound in a volume for distribution 
amongst the members. 

The question of international arrangements re- 
specting the protection of inventions was to some 
extent entered upon so far back as 1871-2, as may 
be seen on reference to the Reports of the 
Select Commitee on Letters Patent, and the evid- 
ence then given by Lord Armstrong, the late Sir 
Henry Bessemer, Sir William Siemens, Sir W. R. 
Grove and Mr. James Howard and of Messrs. Aston 
Q.C., Bennett Woodcroft, Lloyd Wise and others. 
In their report, dated May 8, 1872, the Select Com- 
mittee expressed the opinion that there should be 
an assimilation in the law and practice in regard to 
inventions among the various civilised countries of 





the world, and that Her Majesty’s Government be 
requested to inquire of Foreign and Colonial Gov- 
ernments how far they were ready to concur in in- 
ternational arrangements in relation thereto. 

On July 23, 1872, a deputation waited on Earl 
Granville in support of this recommendation 
and in favour of action being taken thereon. The 
result of this deputation was the valuable collec- 
tion of reports from Her Majesty’s Secretaries 
of Embassy and Legation, respecting the law and 
practice in foreign countries with regard to inven- 
tions, presented to both Houses of Parliament, by 
command of Her Majesty, in the Session of 1873. 
The attention of the House of Commons was also 
called in the Session of 1873 to the approaching 
Patent Congress at Vienna. 

Then came the Congress, whose first meeting was 
held on Monday, August 4, 1873, at the Jury eam 
in the Exhibition Building at Vienna. Upwards of 
250 persons were enrolled members of the Congress 
in their personal or representative capacities, and 
upwards of 150 attended its meetings. The Con- 
gress was opened by the Director-General of the 
Exhibition, Baron von Schwarz-Senborn, with 
some general observations in German and also in 
English, as to the objects of, and as to the mode 
of conducting the Congress. The Baron was ap- 

ointed Honorary President, and Dr. C. W. 

iemens, of London, was appointed President of 
the Congress; and, as is well known, a number 
of more or less valuable resolutions were adopted 
during the several sittings. 

In 1875 the subject was to some extent considered 
at the International Law Congress at the Hague ; 
in 1878 there was an International Congress at 
Paris; in 1883 the International Union was formed ; 
in 1889 there was another International Congress 
at Paris, and in 1893 there was one at Chicago. 

Besides all these, there have been periodical 
Official Conferences, in pursuance of the terms of 
the Convention. But, in spite of all this, it cannot 
be said that progress has , we rapid, or that the 
results have been altogether encouraging. Great 
States like Germany, Austria, and Russia have not 
joined the Union ; whilst other countries, such as 
the United States of America, and Holland, belong 
to the Union, secure consequent advantages, and 
give little or nothing in return. : 

Great Britain gives to subjects and citizens of 
some foreign countries more than British subjects 
receive in exchange. A British subject who desires 
to secure the advantages of the Convention in 
European countries belonging to the Union, must, 
in several important countries, lodge his applica- 
tion within six months; whereas the subjects or 
citizens of those foreign countries are allowed 
seven months within which to make their applica- 
tions for patent here. All this, undoubtedly, 
shows that much remains to be accomplished before 
international arrangements for the protection of 
industrial property can be regarded as being upon a 
satisfactory footing. 

But are these International Congresses calculated 
to bring about the result aimed at? This appears 
extremely doubtful, judging from past experience. 
We will explain one reason for saying this, by 
reference to a case in point. 

In 1878 Mr. Lloyd Wise attended the Paris Con- 
gress as delegate of the Society of Arts and of the 
Association for the Reform and Codification of the 
Law of Nations. Amongst other proposals he was 
instructed to submit, was one favouring official 
examination as to novelty, but with the provisoes 
that no adverse report of an examiner, even with a 
right of appeal, ought to preclude an applicant from 
obtaining a patent, at his own cost and risk ; and 
further, that reports, containing opinions of Patent 
Office authorites, ought not to be made public, but 
that opportunity should be given to the applicant 
of amending his specification, by inserting reference 
to matters discovered by the authorities, with a 
definite statement of what he nevertheless claimed. 

That proposal had been before the public for 
several years, and besides having been favourably 
received by the public press in England, had been 
discussed and approved by large numbers of com- 
petent persons, on various occasions. 

It had been, in substance, unanimously approved 
by two special meetings of the Institution of 
Mechanical Engineers (in 1875 and 1876); by two 
separate meetings of the London Association of 
Foremen Engineers and Draughtsmen; by the 
Society of Arts; by the Patent Law Committee of 
the Association for the Reform and Codification of 
the Law of Nations; by the Manchester Association 
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of Employers, Foremen, and Draughtsmen Engi- 
neers; by a large number of London Patent 
Agents ; and by many others ; besides having been 
strongly recommended in numerous petitions, pre- 
sented to the English House of Commons, respect- 
ing the Patent Bills introduced by the Government 
in 1875, 1876, and 1877, but ultimately withdrawn. 
It was justly pointed out to the Congress that the 
scheme presented, inter alia, the following advan- 
tages, viz: 

1. Uniformity of practice, notwithstanding change 
of officers. (This is a desideratum not yet attained 
in any country where there is official examination 
as. to novelty, nor yet by our own Patent Office 
authorities and Law ofticers in opposition cases.) 
2. Simplification of the duties of ofticers. 3. No 
patentee could deceive the public about the ex- 
tent of his invention. 4. If the invention really 
amounted to nothing, the applicant, being com- 
pelled to define it in the manner proposed, would 
abandon the application or patent, on finding 
he had nothing to claim. 5. If, though seemingly 
trivial—so trivial, indeed, that the examiner, 
if he had the option, would cause the applica- 
tion to be rejected—the inventor nevertheless be- 
lieved his claim to be new, he would be able to 
stand or fall upon it, purely on its own merits, 
without being unduly prejudiced by publication of 
official opinions, which would often be erroneous. 
(In this connection the Congress was reminded that 
Mr.—now Sir F.—Bramwell, speaking at the Society 
of Arts, had forcibly pointed out how many serious 
mistakes the most competent persons had made in 
their judgments as to inventions.) 6. In case of 
litigation, the point at issue would, under the pro- 
posed practice, lie within the narrowest limits, on 
the faces of the specifications themselves, and the 
patentee could not shift his ground. Thus, the 
time occupied by, and the cost of determining, cases 
would be enormously reduced. 7. With a bad case 
the patentee would not attempt intimidation, as was 
sometimes possible with a patent the specification 
of which contained ambiguous claims. If he essayed 
to proceed at law, his case could be speedily dis- 
posed of. 8. The vague specifications and claims 
on which patents were then based would be 
abolished, thus effectively disposing of the main 
complaints of some manufacturers who had ex- 
pressed opinions against patents. 

But as the Congress was held in Paris, there were 
present a number of Frenchmen much in excess of 
the number of representatives from any other 
country. The French are opposed to official exami- 
nation as to novelty, although they will reject an 
application and deprive the inventor of his priority 
on the most trumpery informality in his specifica- 
tion. The Americans and Germans, on the other 
hand, whilst allowing informalities to be corrected, 
are strongly in favour of preliminary examination 
systems, of a kind that result not only in the occa- 
sional final refusal of patents for inventions that 
are meritorious, but also in the frequent granting 
of patents for so-called inventions that are neither 
new nor useful ; thus imparting to unsustainable 
patents an appearance of validity that is misleading 
to the uninitiated portion of the public. Now the 
proposal under notice had been widely recognised 
as well calculated to obviate both these objections, 
and this by—amongst others—some of the foremost 
patent lawyers, experts, and inventors. 

But the suggestion did not go far enough for the 
Americans and Germans, and it went too far for 
the French. So it was cut down to this, namely, 
that every applicant should be entitled to receive a 
patent, at his own risk, but that it would be useful 
to give him a preliminary and secret intimation, 
especially on the question of novelty, so that he 
might, at will, proceed with, modify, or abandon 
his application. 

The resolution (which would obviously not afford 
the general public that protection they ought to 
derive from any preliminary examination system 
adopted) was carried, in opposition to the votes of 
Americans and Germans, by those of English, 
French, Swiss, and other members. But of what 
use can a resolution be carried under such condi- 
tions? It convinces no one who was opposed to it. 
It leads to no useful result, in an international sense. 

Assuming that resolutions of an International 
Congress are to serve any useful purpose, it would 
seem that they should be adopted with practical 
unanimity, or, at least, by substantial majorities, 
by a system of voting affording a fairly accurate 
indication of the views predominating in the several 
States respectively represented, 





At the forthcoming Congress in London, it is not 
unlikely that the number of Englishmen will exceed 
that of any other nationality present, so that pro- 
posals based upon English ideas will be likely to 
secure adoption in preference to others ; and there 
is reason to fear that foreign members will go away 
neither convinced nor prepared to accept (much less 
to advocate the adoption, by their own countrymen, 
of) probably the more valuable of a number of pro- 
posals. If this be the case, the time of Sir Henry 
Roscoe, the President, Mr. Iselin, and the other 
secretaries, and all the rest of the members will 
have been wasted. 

It is almost needless to remark that improvement 
and assimilation of patent laws of various countries 
are, in our opinion, extremely desirable ; and that 
any practical advance in this direction which might 
result from the forthcoming Congress would be re- 
garded by us with satisfaction. Therefore, the 
undertaking is one to which we desire to offer 
encouragement, and the observations we have, as 
the result of much experience, deemed it right to 
make, are not intended to throw cold water upon 
the Congress, but rather to point out difficulties, in 
order that, if practicable, some way may be devised 
ef meeting them. 

The disparity in representation, so far as the 
association is concerned, is observable at a glance 
on reference to the list of members, of which, so 
far, the following may be taken as an approximate 
summary : Austria, 89; Belgium, 8; Denmark, 2 ; 
France, 84; Germany, 93; Great Britain, 24 ; 
Hungary, 86; Italy, 13; Luxemburg, 1; the 
Netherlands, 2 ; Norway, 3; Russia, 5; Spain, 2 ; 
Sweden, 1; Switzerland, 16; United States, 4. It 
is true that some are companies, some Chambers 
of Commerce, and so on. Nevertheless, it will be 
seen from the figures that whether we take Austria, 
or France, or Germany, or even Hungary, in either 
case the one country has more representatives in the 
association than Great Britain, the United States, 
Belgium, Denmark, Italy, Luxemburg, the Nether- 
lands, Norway, Russia, Spain, Sweden, and Switzer- 
land combined. But the figures given should not 
be taken as affording any indication of the probable 
attendance of representatives from the respective 
countries. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE annual general meeting of the Institution of 
Naval Architects is being held this week, having 
commenced on Wednesday and being concluded 
to-day. On members assembling in the hall of the 
Society of Arts on Wednesday morning, the Presi- 
dent, the Right Hon. the Earl of Hopetoun, 
occupied the chair. After the usual formal busi- 
ness had been transacted, Mr. George Holmes, the 
secretary of the Institution, read 


THE ANNUAL REPORT OF THE COUNCIL. 

From this it appeared that the past year has 
been one of great activity, during which the Institu- 
tion has made satisfactory progress. Its finances 
are sound, while 151 new members and associates 
have been added to the roll. On the other hand, 
the losses due to death and resignation have 
amounted to no more than 25, thus leaving a net 
increase of 126. Reference was made to the Inter- 
national Congress of Naval Architects and Marine 
Engineers held last year in London, and which we 
fully reported at the time. A permanent record of 
this meeting has been added to the transactions of 
the Institution in the form of a separate volume 
dealing with the Congress. The report announced 
that the Council had received from the foreign 
members attending the Congress many acknow- 
ledgments of the interest taken in the proceedings. 
As a memorial of their visit the representatives of 
Hamburg and Bremen had presented a very hand- 
some piece of plate to the Institution. This was 
exhibited at the meeting. It had been decided to 
award a premium to Mr. Sydney Barnaby for his 
paper on the ‘* Formation of Cavities in Water by 
Screw Propellers at High Speed.” Mr. A. Ramage 
also received a premium for papers contributed on 
‘* A Mechanical Method of Ascertaining the Statical 
Stability of Ships,” and ‘‘On the Use of the Water 
Line in Designing the Lines of Ships.” A vacancy 
in the representation of the Institution on the Com- 
mittee appointed to assist the Marine Department 
at the Board of Trade had been caused by the 
death of Mr. Alfred Blechynden ; this vacancy had 
been filled by the election of Mr. John Sampson, 








Announcement having been made of the election 
of new members, Lord Hopetoun proceeded to 
deliver his 


PRESIDENTIAL ADDRESS. 


He referred first of all to the great success of 
last suinmer’s meeting, and then proceeded to state 
that there was nothing, so far as he could learn, of 
a startling nature in the Admiralty programme for 
the present year. Speaking of the new designs of 
battleships, he said that two years ago, when the 
designs of the Canopus type were made public, 
there was a chorus of rejoicing on the part of the 
advocates of moderate dimensions. These ships, 
being 2000 tons smaller than the Majestic, were 
considered a step in the right direction. Lord 
Hopetoun had pointed out, in his address at 
the time, that reduction in displacement. can- 
not be obtained without sacrificing some, or 
all, of the qualities in a ship of war, either 
armament, propelling power, radius of action, 
or defensive armour. In the Canopus class 
side armour was reduced as compared with the 
Majestic, doubtless for excellent reasons ; but, 
personally, Lord Hopetoun was thankful to see a 
return to the heavier type of vessel ; thinking that 
increase in cost and displacement is more than 
compensated for by advantages obtained in defen- 
sive power. The address referred to the new 
armoured cruisers, and pointed out that the policy 
of side armour in vessels of this type was rendered 
possible by reason of improvements effected in the 
manufacture of armour. Before these improve- 
ments took place, it would not have been possible 
to put plates on the sides of swift cruisers of sufti- 
cient strength to adequately preserve them from 
the effects of shell tire. 

Turning to the mercantile marine, the President 
said that there had been no striking departure in 
naval architecture during the past year. Accord- 
ing to Lloyd’s Register, the output of the United 
Kingdom amounted to about 952,000 tons gross, of 
which 924,000 tons were steam and 28,000 tons 
sail. In addition to this, warships to the extent 
of 95,000 tons displacement were launched ; 
these included those constructed at both the 
Royal dockyards and private establishments. The 
statistics quoted in the address in regard to the 
Shipbuilding Trade of the United Kingdom do not 
form very pleasant reading, a fact for which our 
readers will be prepared. The mercantile output 
of the year was less than that of 1896 by 207,000 
tons, but was about equal to that of 1895 ; the 
decrease was mainly in steam tonnage. The con- 
struction of sailing vessels, which has been rapidly 
falling off since 1892, reached last year a lower 
point than any of which there is previous record. 
In 1892 sailing tonnage formed 24 per cent. of the 
output, while last year it formed only 3 per cent. 
of a considerably smaller total. The warship ton- 
nage launched at dockyards and private establish- 
ments in 1897, likewise showed a very considerable 
decrease, being 68,000 tons lessthan the figures of the 
previous year ; the tonnage launched for the British 
Navy was less by 51,000 tons than was the case in 
1896. About 25 per cent. of the mercantile output 
was built to the order of foreign and colonial ship- 
owners in 1897 : Japan took over 6 per cent. of 
the total ; Germany stood next with over 3 per cent. 
Thirty per cent. of the warship output in the coun- 
try was for abroad ; Japan and Chili took the 
largest quantity. : 

Reference was next made to the late strike in 
the engineering trade, and the President was glad 
to find that there was every prospect of full em- 
ployment for some time to come in the engineering 
and shipbuilding trades ; there being over a million 
tons now in hand in the United Kingdom, whilst 
the outlook in regard to fresh orders is considered 
encouraging. It was pointed out that the largest 
vessels of the year’s output had been produced in 
Germany, three vessels of over 12,000 tons each 
having been launched. These are the Kaiser Wil- 
helm de Grosse of 14,349 tons gross, Kaiser Fried- 
rich of approximately 12,500 tons, and the Prae- 
toria of about the same size. These are all larger 
than the biggest vessel launched in the United King- 
dom during the year; this was the Cymric of 12,340 
tons. The United States and France have both 
produced larger sailing vessels than were built in 
this country. During 1897 a very small increase 
occurred in the merchant navy of the United 
Kingdom, it having reached only what the Pre- 
sident designated, ‘‘the insignificant amount 
of 8600 tons, whilst during the first nme years 
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of the past decade the average increase was 366,000 
tons per annum. This falling off was attributed 
partly to the strike, but still more to the greatly 
increased amount of tonnage purchased by foreign 
and colonial owners. During the first half of the 
decade, 189,000 tons were annually transferred 
from the United Kingdom ; during the second half 
the annual average amounts to 244,000 tons. Taking 
1897 alone, the enormous total of 446,000 tons was 
sold abroad. These figures are exclusive of new 
vessels built in this country to the order of 
foreign and colonial owners. The tonnage is 
doubtless bought at moderate prices, and in- 
volves no large capital expenditure on the part 
of the purchasers, but it all tends to increase 
the severity of the competition with which the 
British shipowner has to contend. This, Lord 
Hopetoun continued, is a matter of grave import- 
ance; it isa sign of the times which should not 
escape the notice of those who are responsible for 
legislation. Whatever explanation might be 
afforded by an intimate knowledge of each sepa- 
rate transfer, it appeared to be scarcely doubtful 
that the foreigner is often able to secure an ade- 
quate profit from vessels which his British com- 
petitor does not find sufficiently remunerative. 
The President found, however, consolation in 
the fact that the vessels which are sold are not 
of very recent construction ; nearly three-fourths 
of the vessels transferred from the United King- 
dom during the last two years were built be- 
fore 1885. This fact Lord Hopetoun took, in 
conjunction with the largely increased amount of 
steam tonnage which is now annually broken up, as 
suggestive that the British shipowner is alive to 
the necessity of keeping his fleet abreast of the 
times. We may point out, however, with regard 
to the value of the ship to the foreigner, that it is 
not so much when the vessel was built as when she 
was engined that is the important point in decid- 
ing her value. The improvements that have taken 
place, at any rate, in regard to economy of running 
have been chiefly in the machinery department. 
Lord Hopetoun went on to state that nearly three- 
fourths of the steam tonnage at present owned 
in the country has been built during the last de- 
cade. 

In dealing with the papers to be read at the 
meeting, his lordship stated that one of the most 
striking features of the programme was the number 
of papers communicated from abroad, no less than 
seven out of a total of 17. The President thought 
that the Institution was heartily to be congratu- 
lated on this fact, and no doubt from a national 
amity point of view he was right. Naval archi- 
tects and marine engineers, who may be inclined 
to take a lower standpoint, might, however, see 
in the fact a sign of increased competition from 
abroad, and an attack on that industry of which, 
at one time, we possessed almost a monopoly, 
and which represents, perhaps, the chief pillar of 
our national prosperity. Itis a matter of which, 
however, we cannot complain ; but it should insti- 
gate the owners and managers of shipyards and 
engine works to renewed exertions, so that they 
may hold their foremost place in the ship-producing 
industry. 


PRESENTATION OF PREMIUMS. 
The President next presented the premiums 
already referred to in the report of the Council to 
Mr. Sydney Barnaby and to Mr. Ramage. 


PRESENTATION TO THE SECRETARY. 


A souvenir of the meeting of last year was next 
presented to Mr. George Holmes, the secretary of 
the Institution, for his valuable services, and the 
admirable manner in which he had carried out all 
the business of the meeting, The souvenir con- 
sisted of a handsome silver cup. Lord Hopetoun, 
in a brief speech, referred to the way in which Mr. 
Holmes for many years past had worked for the 
Institution, speaking of his urbanity, patience, and 
kindness of heart. The applause with which his 
remarks were received was sufficient proof of how 
fully they were endorsed by the members. 


Trrats or H.M.S. ‘‘Drapem.” 

The first paper on the programme was a contri- 
bution by Sir John Durston, Engineer-in-Chief of 
i. M. Navy, entitled ‘‘Kecent Trials of the 
Cruiser Diadem.” The author gave full particulars 
of the very extensive series of trials which had 
been carried out with this vessel. As we have our- 
selves dealt somewhat fully with these trials, and 


as we propose printing Sir John Durston’s paper 
in full, together with the illustrations, at an early 
date, we need give no abstract of the paper here. 
Mr. A. E. Seaton opened the discussion on this 
paper. He said that the subject of the Belleville 
boiler was rather a prickly one. The Admiralty 
authorities had been subject to some very severe 
criticism ; but Sir John Durston had, in spite of 
this, always treated the matter in a free and liberal 
spirit, giving information fully and receiving hostile 
criticism goodhumouredly. One point that would 
strike members was the heavy coal consumption of 
the auxiliary engines in warships. Particulars of 
certain trials were contained in the paper. The 
author had said that the coal consumption for 
auxiliary purposes was considered abnormally high, 
and the opportunity was taken to test the quantity 
of steam or coal required for such purposes, only 
by a series of trials with the main engines at rest 
and the ship in the basin. The trials were made 
with two boilers in use, and were each of eight 
hours’ duration, and the quantity of coal burnt 
per day, as shown by a Table given in the paper, 
varied from 2.5 to 10.4 tons for auxiliary purposes. 
Naturally, with this large variation, thesame number 
of auxiliary engines were not always in use on all 
the trials. The author took the last trial in the 
Table, upon which 3.75 tons of coal were burnt per 
day as indicating a high economical performance, 
especially as deductions had to be made for coal 
expended in simply maintaining pressure in the 
large system of pipes in use. The trials showed that 
the length of steam pipe in use had an important 
bearing on the coalconsumption. A saving of 20 to 
30 per cent. of the total coal used was effected by 
the use of the after boilers, which were those 
having the shortest steam pipe. It was also 
shown by the trials that a saving of 15 per cent. 
of coal was obtained by using a lower pres- 
sure, 7.¢., 156 lb. as compared to 272 1b., which 
indicated that it was not desirable to use the 
higher pressures of steam which can be carried in 
the boilers when working the auxiliary engines. 
The main engines are designed to work at high 
grades of expansion, but as the degree of expansion 
in many of the auxiliary engines is either non- 
existent or very limited, particularly in such 
engines as feed engines, blowing engines, and 
auxiliary circulating engines — which are simple 
engines with very late cut-off — no advantage 
is obtained by increasing the pressure beyond that 
which is absolutely necessary to obtain the full 
work out of the engines in use. The author stated 
that in the present case that pressure is about 
155 Ib. in the electric light engine and 170 1b. in 
the refrigerator engine, both of which are com- 
pound. A water consumption for the electric light 
engine was assumed at 30 lb. per electrical horse- 
power per hour; if the evaporation in the boiler 
was 9 lb. per pound of coal, the coal equivalent of the 
electric light engine would work out at 2.4 tons per 
day. It could be deduced from the trials that 7.8 
tons was the coal expended on electric light and 
distilling, and deducting 2.4 for electric light, gave 
5.4 tons for making 59.69 tons of water, or 11.1 
tons of distilled water per ton of coal. Another 
calculation gave 10.25 tons of water per ton of coal. 
- Mr. Seaton, referring to the above figures, said 


rit was found also in the mercantile marine that 


the consumption of steam by auxiliary engines was 
very heavy. He would refer to the Weir feed 
pump. These were most popular with sea-going 
engineers ; they were simple and eftlicient, and as a 
sure instrument for supplying water to boilers they 
were probably unequalled. Unfortunately, they 
were probably unequalled in another respect also, 
viz., in the consumption of steam for the work they 
did. The speaker knew it was impossible to have 
one’s cake and eat it too; and, doubtless, if sim- 
plicity and absolute certainty were to be considered 
before everything, some sacrifice of fuel must be 
made. In another assemblage it was customary to 
lay every defect that occurred in Her Majesty’s 
ships at the door of the Belleville boiler. Members 
of the Institution would not be likely to err 
in this respect. He had had some experience 
with these boilers in the Arrogant, a vessel 
containing Belleville boilers on the old plan, 
without economisers. The working was excel- 
lent, and he was especially struck with the free- 
and-easy manner with which the firemen and 
engineers treated the boilers; the consumptlon of 
coal, however, was somewhat alarming, and on 
inquiry he found that to be due largely to the 





auxiliary machinery. He would suggest it would 


be a most profitable direction to which members 
might turn their attention, if they would exercise 
their ingenuity in inventing a feed-pump which 
would act as surely as the Weir pump, but in 
which the consumption of steam would be more 
satisfactory. Another source of loss to which he 
would call attention would be the radiation of heat 
from the boilers, &c. The days of felt covering 
were, of course, gone, asbestos compositions were 
good as non-conductors, but they soon began to lose 
their efficiency through non-contact with the surface 
they were intended to protect. The metallic bodies 
also that held the coating in position were conductors 
of heat, and reduced its efficiency to a considerable 
extent. Mr. Seaton had been trying some experi- 
ments, and found it really remarkable how heat 
passed away through a slight metal attachment. 
The steam pressure used in water-tube boilers was 
necessarily high, and that aggravated the diffi- 
culty. He looked on the reducing valve as the 
steadier and a means of superheating ; if super- 
heating were used, it was necessary to have 
some means of control. He thought the econo- 
miser was the great thing needed to make the 
Belleville boiler a success. Those who had had ex- 
perience knew how hot the base of the funnel 
became, and also how apt there was to be flame 
coming out at the chimney-top. The economiser 
cured both these evils, and at the same time re- 
duced the consumption of fuel. He thought not 
sufficient attention was paid to the fact that 
efficiency in evaporation of water depends largely 
on the difference of temperature between the water 
and the furnace gases. Mr. Yarrow, by a certain 
experiment he had shown him, had brought this 
forcibly to his mind. 

Mr. Allen, of Bedford, said he had not intended 
to speak on the paper, but as the auxiliary engines 
were referred to, he wished to make a few remarks 
on the subject. Experiments had been made at the 
works of his firm bearing on this matter, when 
electric light engines were first introduced on ship- 
board, some years ago ; the steam used was at the 
rate of 140 lb. perelectrical horse-power per hour. At 
the present time it had been brought down to 27 Ib. 
per electrical horse-power. Many of the auxiliary 
engines suffered from being too large for the work 
they had to do. For instance, the Diadem’s circulat- 
ing pumps had to be of sufficient size to be used for 
pumping water out of the bilge in case of leakage; 
that necessitated them working ordinarily at only 
one-fifth their full power, and, naturally, they were 
very wasteful of steam for the work they had to do 
under these circumstances. Again, the fan engines 
were said to use 50 lb. of steam per indicated 
horse-power ; they were simple engines cutting 
off at half stroke, and if the cylinders could be re- 
duced to the work they had to do under ordinary 
conditions, an immense gain would be made in 
economy. In regard to reducing valves, he was 
convinced that there was a gain. For instance, 
with 150 lb. of steam with the reducing valve in 
use, the same effect was obtained as at 220 1b. with- 
out the reducing valve. 

Mr. Macfarlane Gray said that in regard to the 
economiser, efficiency did not depend so restrictedly 
to the difference in temperature between the gases 
and the water as many seemed to think. He had 
held the opinion, many years ago, that efficiency 
of heating surface did depend solely on this differ- 
ence. ‘Two hundred years ago this year the patent 
was taken out for Savary’s boiler, which consisted 
of a heater and evaporator; and that was just 
what we had come back to. Some facts that 
came out in connection with the use of Halpin’s 
heat-storage system bore on this matter. Steam 
generated during the day imparted its heat to water 
contained in large cylinders of water, and this 
water, in its turn, supplied feed for the boilers when 
additional steam was required. In order to test 
what was lost by this system, observations were 
taken, the result of which came out that there was 
not only no loss, but a 16 per cent. gain in fuel 
economy. This was looked on as impossible, 
and it was concluded that there must have been 
an error in the observations; the trials were 
therefore repeated, but with the same result. The 
thing was so surprising that Professor Unwin was 
called in. He made some careful trials, and found 
that the economy was 19 per cent.; the heat was 
really taken out of the smoke, the economy being 
due to the increased efficiency of the heating sur- 
face of the boiler, owing to the feed-water being 
closely on the point of evaporation. It should be 
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heat of evaporation should be communicated to 
water through heating surface in the boiler. Pro- 
fessor Elliott, of Cardiff, had written a paper point- 
ing this fact out, and Mr. Seaton had already 
brought it forward some years ago. 

Mr. Frederick Sawyer wished to say a few words 
on the subject of distilling machinery. Sir John 
Durston had said that 11 tons of water were dis- 
tilled with one ton of coal, but it was easy to 
obtain a far better result than this. He had con- 
structed multiple-effect evaporators in which he 
had obtained 35 tons of distilled water for a ton of 
coal. He was aware that it might be objected that 
the additional weight of this form of evaporator 
might be a drawback on shipboard, but he thought 
that the saving in coal on a voyage of any length 
would far more than counterbalance the drawback 
of additional weight in the apparatus used. In 
regard to what Mr. Gray had said, he had been for 
years carrying out the principles laid down by that 
speaker. 

Mr. Yarrow asked whether, in consideration of 
the large loss of efficiency due to the auxiliary 
machinery, it would not be possible to pass the ex- 
haust from those engines to the low-pressure to 
the larger cylinders of the main engines. 

Sir John Durston, in replying to the discussion, 
said that the object he had in writing the paper 
and giving details of the experiment, had been to a 
certain extent fulfilled. He would like, however, 
to have had more extended discussion on the paper, 
and to have received the help afforded by the 
criticism of a larger number of members. It was 
quite true, as Mr. Allen had said, that the con- 
sumption of steam in the electric light engines had 
been reduced from 140 1b. per electrical horse- 
power per hour down to 27 1b.; that was satisfac- 
tory, but the task was rendered easier, because 
it was possible to compound the electric light 
engines. With other auxiliary machinery, how- 
ever, this could not be carried out, for various 
reasons, one of which being, in regard to machi- 
nery in the engine-room, want of space; of 
course, it would be impossible to compound the 
steering engine. To reduce radiation they had 
been making a large number of experiments, in 
order to find out the best covering composition ; 
the results of these were of interest, and would 
probably be communicated later. Mr. Sawyer was 
quite right in saying that 35 tons of water could 
be distilled with a ton of coal; that figure con- 
firmed experiments he had himself made, but in 
order to reach this result additional weight and space 
had to be afforded on board ship. It was a ques- 
tion of balance and advantages and disadvantages 
which system was desirable. Returning to the 
question of auxiliary engines, Sir John Durston 
said that for the purpose of war vessels it was desir- 
able to use simple engines where necessary, and 
supply them with steam at pressures appropriate to 
their needs. In regard to passing the exhaust from 
these engines to the low-pressure cylinders of the 
main engines, the difficulty of handling the ship 
stood in the way. It must be understood that a 
war vessel was not designed to make a voyage from 
point to point with lowest fuel consumption pos- 
sible, otherwise the arrangements would often be 
very different ; but they had to think of the ulti- 
mate use of the ship when the engines would be 
stopped and started or reversed with the greatest 
promptitude and without warning ; to use exhaust 
steam from auxiliaries in the main engine might 
interfere with this paramount duty. His present 
view of the matter was that it would be most advan- 
tageous to use the heat in the exhaust steam from 
auxiliaries in raising the temperature of the feed- 
water. 

Mr. F. Von Kodolitsch’s paper on ‘* Riveting 
by Electricity” was next read. This we shall 
print in full next week, together with the illustra- 
tions. The discussion on this paper was very brief, 
and the meeting then adjourned until the after- 
noon. In the evening the annual dinner was 
held at the Hotel Cecil, the President occupying 
the chair. 

We shall continue our report of the meeting in 
our next issue. 





NOTES. 
Briverne THE ‘ Lirrie Bett.” 
Tue Danish State Railway authorities are at 
present busily engaged in preparing a definite plan 
for a bridge across the ‘‘ Lilleaelt,” which separates 


for the building of such a bridge will in all proba- 
bility be introduced into the next Rigsdag. The 
problem is a somewhat difficult one to solve, and a 
number of different projects are being discussed. 
The length of the bridge proper will be some 
4500 ft., at a height of about 130 ft. above the level 
of the sea; but, in addition to the actual bridge 
structure, lengthy viaducts will be necessary for the 
approach at both ends. The depth of the water is 
considerable, averaging some 90 ft., which, with a 
foundation of upwards of 30 ft. below the bottom, 
and a height of close upon 150 ft. above the level 
of the sea, gives no small aggregate height of 
the piers. The number of piers has not yet been 
settled, but according to the plans under discussion 
it varies from four to six, giving a respective dis- 
tance of some 700 ft. or.1000 ft. The bridge will 
have to be built out from the piers, which is no 
small work, the calculated weight of the iron struc- 
ture being about 15,000 tons. The cost of the 
bridge varies according to the different plans, the 
figure averaging about 650,000/. In addition to 
this sum there will be expenditure on shore amount- 
ing to not less than 100,000/. It is expected that 
the bridge can be completed in the course of some 
three or four years, but the current is troublesome, 
and in cold winters there is at times a severe ice 
drift. 


Tue Paris Sewace Farm. 

A recent issue of the Revue Pratique des Travaux 
Publiques gives some particulars of the large sewage 
farm which has been laid out at Achéres for puri- 
fying the Paris sewage before allowing it to pass 
into the Seine. The inhabitants of Paris number 
2,500,000, and the total flow of sewage is stated to 
average 17,660,000 cubic feet per diem. This is 
collected in great intercepting sewers, which convey 
it by gravitation down to Clichy, where it is raised 
118 ft. by powerful pumps and distributed by gravi- 
tation through the farm. The pumping engines at 
present installed are capable of indicating 1200 horse- 
power in the aggregate, but future additions will raise 
this to 6000. it is stated that experience shows that 
1 acre of suitable soil can take 1580 cubic feet of 
sewage daily, so that an area of about 11,120 acres 
would be needed to deal with the whole of the dis- 
charge of the Paris sewers. A very high degree of 
purification is reached, the effluent proving to con- 
tain fewer bacteria per cubic centimetre than most 
uncontaminated streams. The land also has been 
greatly increased in value, being now worth five times 
as much as it was before being made a receptacle for 
the sewage. As a natural consequence, neighbour- 
ing land owners, who originally had fiercely op- 
posed the establishment of a sewage farm in their 
midst, are now claiming to have the sewage sup- 
plied to their own properties. The farm at Achéres 
is 2471 acres in extent, and is under the control 
of M. Bona, a civil engineer, who in the main 
raises beetroot, though this crop will admit of 
much less sewage being passed on to the land than 
certain others. The main conveying the sewage 
from the pumping station is 43.2 in. in diameter, 
whilst a secondary system of pipes, ranging from 
31 in. to 16 in. in diameter, serve as feeders to 
the irrigation trenches, into which the sewage 
passes through 114 in. valves. The ground is laid 
out and the irrigating trenches are so arranged 
that the only service needed in regulating the flow 
is the opening or closing of the regulating valves 
just mentioned. The crop which can stand the 
most sewage is grass, a meadow being, it is stated, 
uninjured by a flow of 2,430,000 cubic feet per acre 
per year ; lucerne can take 1,790,000 cubic feet per 
annum ; artichokes, 593,000 cubic feet per annum ; 
flowers, parsley, sorrel, &c., 536,000 cubic feet. 
leeks, Bt wee and celery, 325,000 cubic feet per 
annum ; whilst beetroots, carrots, and beans will 
take only 197,000, and potatoes, asparagus, and 
peas but 141,000 cubic feet per acre per year. 


Russia’s Rattway Pottcy. 
Apart from political and strategical considerations, 
the onward march of the locomotive across the plains 
of Central Asia shows how great has been the pro- 
gress of modern Russia in industrial affairs. Ten 
years ago the majority of the railway lines now either 
working or in course of construction, or now finally 
resolved upon, existed only in the brains of certain 
engineers, who were on all sides decried as vision- 
aries ; and although so late as 1890 public feeling 
in Russia went so far as to unite in claiming 
that steps should be taken to found home indus- 





Jutland from the island of Fuhnen, and a proposal 





tries for the ee of Russian products, yet no 
one then really believed that before the century 





closed there would be this new impetus given to 
railway building. To-day one may safely say 
without fear of contradiction that the busiest 
people in Russia are the railway builders. With 
the opening of the Trans-Caspian Railway in June, 
1886, Russia planted a firm foot in the very 
heart of Central Asia. Still more noteworthy for 
the Russian ‘‘ railway policy” was the command 
uttered by the Czar Alexander ITI. in the same year 
that the work of constructing the Great Trans- 
Siberian Railway should be taken in hand without 
any delay. There were two especial reasons for 
this far-seeing decision. The first of these motives 
was that at the time of the difficulty in fixing the 
Afghan boundary. England had threatened to 
attack the port of Vladivostock in case Russia should 
descend upon India; this threat received addi- 
tional force from the fact that the Canadian Pacific 
Railway was completed. The second was the desire 
to acquire the upper hand in the troubles occasioned 
by China on the borders of the Ussuri territory. 
During the two following years the plans for con- 
structing this, the most important railway line that 
the world has hitherto known, were decided upon, 
and at the same time the construction of the Trans- 
Caspian Railway was so energetically carried for- 
ward that the first train arrived at Bokhara in March, 
1888. Outside Russia there is still a general idea that 
all Russian railways are of little value from a techni- 
cal point of view. There may have been a certain 
amount of truth in this idea during the past, when 
hasty construction and an inadequate outlay of 
money very justly gave rise to the opinion that 
Russian railways were ‘‘ cheaply and badly” made. 
Meanwhile, however, healthier and sounder prin- 
ciples have made themselves felt in Russia’s 
system of railway construction, and the in- 
creased capital at the disposal of the empire 
has made it possible for it to employ exper- 
ienced managers and workmen at a fitting rate 
of wage. The gradual formation of a properly 
planned system of railways in the distant portions 
of the empire has been most carefully considered 
by the authorities at St. Petersburg, for they re- 
cognise that Russia has a most vital interest in an 
unbroken and reliable railway service, which shall 
connect the most distant parts of the mighty 
empire. The western world has been in many cases 
somewhat slow in fully recognising the enormous 
internal development which Russia has made dur- 
ing the last 10 or 15 years. Matters have changed 
considerably since the days when the Emperor 
Nicholas, taking a rule, drew with it on a map of 
Russia a straight line as the course which should be 
taken by the projected railway from Moscow to St. 
Petersburg. In this case no attempt was made to 
take in the few towns lying anywhere near the 
route of the above-mentioned line, and hence this 
line of 404 miles passes, with one or two excep- 
tions, through a succession of roadside stations. 
This line and the necessary rolling stock were 
almost entirely constructed by English and Ameri- 
can engineers, and its subsequent management was 
for many years in their hands. But, of late years 
steps have been taken to gradually replace these 
foreign officials by Russians, and the result has for 
the most part shown, that, with a proper system of 
technical education, Russia bids fair to become in 
time independent of foreigners, especially in the 
construction of railways. 


THE Economic Situation IN JAPAN. 
For some time past there has been a feeling 
among the more thoughtful of the Japanese that it 
would be well for their country if industrial deve- 
lopment took place a little more slowly. Numerous 
discussions have taken place in the Japanese jour- 
nals on the subject of the introduction of foreign 
capital, and evidently there is much division of 
opinion regarding it ; and as it interests many 1n 
this country who are always on the outlook for safe 
and profitable investments, it will be useful if we 
note a few of the opinions of Count Okuma, who 
is a recognised authority on all questions relating 
to the finance of Japan. He recently gave an ad- 
dress before the Japan Trade Association which has 
been reported in the Oriental Economist, and while 
he takes an optimistic view of the future of the in- 
dustry and commerce of Japan, he believes that it 
would be a dangerous experiment to stimulate still 
more the unhealthy mania for industrial enterprise 








by supplying the market with a large amount of 
foreign capital. He began his address by giving 4 
sketch of the theory and history of foreign trade, and 
directing attention to the great difficulties attend- 
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ing the study of the problems of foreign commerce. 
He then gave an outline of the devopment of the 
foreign trade of Japan. During the past 40 years 
a complete revolution had taken place in the mental 
attitude of the nation on the subject, a revolu- 
tion which had extended to every other department 
of life and thought. Forty years ago, he ob- 
served, the great majority of people thought that 
foreign trade was a source of national danger, and 
that its adoption would mean the diminution of the 
country’s wealth, and the various local govern- 
ments which then existed did all in their power 
to discourage it. Things were now completely 
changed, and a person who did not strive to pro- 
mote foreign trade is no longer regarded a true 
lover of his country. Since a progressive policy 
was adopted by the Government, the external 
commerce of the country had made rapid pro- 
gress. In 1868 the value of the country’s foreign 
trade was 25 million yen. In 1877 it had in- 
creased to 50 million yen. The next 10 years had 
seen about the same rate of development. During 
the last decade it had made an extraordinary in- 
crease, namely, from a little over 100 million yen 
in 1888 to 380 million yen in 1897. In face of 
such a wonderful development, Count Okuma was 
surprised to find that there was a general dispo- 
sition to lament the backward state of foreign 
trade in the country. In proportion to the in- 
crease of external trade, Count Okuma believes 
that domestic commerce must have a corresponding 
development. There is an absence of exact statis- 
tics on the subject, but he thinks that there is no 
reason to be dissatisfied with the progress thus far 
effected by Japan in the accumulation and develop- 
ment of wealth. The fact that a great part of 
the foreign trade is handled by foreign merchants 
may seem unsatisfactory, but under present con- 
ditions that is unavoidable, for there is not suffi- 
cient machinery and personnel in Japan to’ carry on 
the whole volume of foreign commerce through her 
own people. The only remedy for this is education, 
which is gradually changing conditions. Count 
Okuma hopes that at the end of the next 10 years 
the value of the foreign trade will have reached 
1000 million yen. He discussed the relation of 
capital to wealth production, and asked his country- 
men to remember that money is not the only form 
of capital, which, indeed, includes everything which 
tends to increase wealth. Intellectual power is 
capital, and so are the new machinery and tools 
which the country has imported so freely from 
foreign countries. From this point of view Japan 
_is constantly introducing foreign capital, and it was 
this which enabled Japan to beat China in the late 
war. In these forms of capital, especially intellec- 
tual culture, Japan is still deficient, and Count 
Okuma does not think that any real benefit will 
accrue from the importation of large quantities of 
money at the present time, as that would be fol- 
lowed by the almost immediate outflow of an equal 
amount from the country. He believes that nothing 
short of a miracle will afford an immediate relief 
to the present economic depression, and that it is 
not money, but knowledge and science; that the 
country is now most in need of, and he urges his 
countrymen to educate and train a sufficient num- 
ber of men to undertake properly and safely the 
oo of the country’s resources in all direc- 
ions. 





THE LATE MR. STEPHEN ALLEY. 


THE somewhat sudden and unexpected death, from 
pneumonia, of Mr. Stephen Alley, the senior partner 
of Messrs. Alley and Maclellan, engineers, Sentinel 
Works, Glasgow, was announced in a few words in 
last week’s issue of ENGINEERING, and a promise was 
made to give a detailed notice of his career in this 
week’s paper. We now proceed to fulfil that promise. 

A son of a Dublin medical man, and having a very 
strong desire to become an engineer, the deceased 
left the Irish capital when he was 14 years of age, 
bound for Glasgow, the place where he was assured 
that he could ‘learn his trade” aright. Young 
Stephen Alley commenced his apprenticeship with 
Messrs. Forrest and Barr, but he served the greater 
mag of his time with Messrs. A. and J. Inglis. 
When he had finished his apprenticeship he spent 
some time with Mr. ieeed’ Tunt, well known as 
the leading patent agent in the city. By-and-by he 
was induced to take the managership of the tool 
depart ment of Messrs. Neilson Brothers, at the Hyde- 
“cone Works, Hyde-park-street. As may be remem- 

red, the Messrs. Neilson were sons of James Beau- 
mont Neilson, inventor of the hot-blast applied to iron 
smelting, and by his help they were induced to set up 





the making of locomotive engines, marine engines, and 
the making of machine tools ; and at about this time 
new works were erected at Springburn for carrying on 
the locomotive department of the firm’s business. Mr. 
Alley did not long remain in charge of Messrs. Neil- 
son’s tool business, but joined in partnership Mr. John 
H. Carruther, who eventually became his brother-in- 
law. The business which they set up was that of 
consulting engineers, which existed for some four or 
five years, Two special and notable bits of work which 
Mr, Alley did at this time were the laying-off and 
erection of the Clutha Engineering Works, for Messrs. 
P. and W. Maclellan, in one of the south-western 
suburbs of the city, and on the Glasgow and South- 
Western and Caledonian Railway systems; and the 
designing of the engine which drove, and still drives, 
the works at Whiteinch of Messrs. Charles Connell 
and Co., shipbuilders. The five years of the co- 
partnery was scarcely finished when they resolved by 
mutual consent to take each his own way. 

Mr. Alley next entered into partnership with Mr. 
John A. Maclellan, and established the firm of Alley 
and Maclellan, their factory being the Sentinel Works, 
London-road. Those works were started about the 
year 1875, and Mr. Alley invented several very 
ingenious machines for facilitating the economic manu- 
facture of his specialties; but the works were too 
small and did not afford sufficient scope for exten- 
sion. The firm, accordingly, moved their factory to 
the south side of the city, to Polmadie, the site afford- 
ing railway connection with the Caledonian Railway 
system. 

In 1882 or 1883 the manufacture of the high-speed 
engine of Mr. George Westinghouse fell into the hands 
of this firm, by whom a very great number have since 
been made for electric lighting and other purposes. 
Upwards of 6000 of these engines have been made, 
and are now running in all parts of the world. 
About this time the firm extended their works to em- 
brace the building of light-draught steamers, many of 
which they constructed for the navigation of the 
rivers of India, the Nile, and other parts of the world. 
For these they also built engines to drive them. They 
likewise brought out a feed-water filter, a very ingeni- 
ous steam steering gear, and other valuable engineering 
devices, all of which met with appreciation. Mr. Alley 
was of an original turn of mind, and was highly inven- 
tive’; indeed, one cannot look round the works without 
presi, many evidences of Mr. Alley’s exceedingly 
clever scheming for economising work and power. 

Some years ago an outlet for Mr. Alley’s inventive 
disposition found scope in the establishment of the 
Britannia Hydraulic Poaiay Company, with works 
at Whiteinch. Mr. Stephen Alley and his partner 
became directors of the concern. The whole of the 
segments required for the Blackwall Tunnel, London 
—the largest tunnel yet constructed by the shield 
and segment system, 27 ft. in diameter, and having a 
total length from entrance to entrance of 6200 ft.— 
were manufactured at the works of the Britannia Hy- 
draulic Foundry Company. They amounted in all to 
upwards of 20,000 tons. Practically the whole of the 
segments required by the Glasgow Central Railway 
were also made at the Foundry Works. Those for 
one of the Mound tunnels, constructed by the North 
British Railway Company, in connection with the 
widening of the Waverley Station, Edinburgh, were 
likewise made by the Hydraulic Foundry Company. 
The Glasgow District Subway required 120,000 seg- 
ments, weighing about 20,000 tons ; these were made 
at the same works. Each of the moulding machines 
was capable of turning out one segment per 44 
minutes, that speed being maintained during the 
whole of the working day of 94 hours. 

Mr. Alley, a number of years since, by special re- 
quest, joined the board of directors of the Steel Com- 
pany of Scotland ; indeed, he was the only engineering 
director in the concern since the death, some years 
since, of Mr. Henry Dubs, who was the managing 
director. 

As an engineer, Mr. Alley took high rank amongst 
his fellows, though, strange to say, he never saw his 
way to join the membership of the Institution of 
Engineers and Shipbuilders in Scotland. Yet he 
long since became a member of the closely allied 
organisation known as the Philosophical Society of 
Glasgow. When the volunteer movement originated 
in 1859, Mr. Alley became identified with it, and more 
recently—in November, 1890—he became the honorary 
colonel of the 2nd Volunteer Brigade Highland Light 
Infantry. When the International Exhibition of 
1888 was started in Glasgow, he took a prominent 
part, and when the committees were organised re- 
cently for the Exhibition of 1901, he was chosen as 
Convener of the Machinery Section. 

Mr. Alley’s partner has long been on the invalid 
list, and he is even now wintering in the south of 
England, so that the business of the concern has had 
but comparatively little help from him in recent years, 
Generally, Mr. Alley had very good health, but on 
Saturday week, when he was a little out of sorts, he 
exposed himself and contracted a chill, which resulted 
in an attack of pneumonia which proved fatal before 





noon of the following Wednesday. He was 58 years 
of age at his death. Mr. Alley had been a widower for 
some 11 or 12 years, and has left a family of three sons 
and a daughter, and his death will be deplored, not 
only by his personal friends, but also by a wide circle 
of citizens of Glasgow, who will miss his assistance in 
social and industrial affairs. He was universally liked 
and respected. 








ON THE RELATION OF GEOLOGY TO 
ENGINEERING.* 


By Professor Born Dawkins, F.R.S., F.G.S., 
Assoc. Inst. C.E. 
(Continued from page 384.) 

The Cone of Depression Caused by Pumping.—The cone 
of depression caused by pumping > probably, in all cases 
bounded by curves, descending with more or less rapidity 
to the point of suction, as may be seen in a vertical 
section showing the effect of pumping at the Mill- 
dam Water Works, belonging to the Hull Corporation. 
It was measu by means of a series of tubes, driven 
through the superficial gravel, clay, and sands well into 
the chalk, the rest-level in the tubes being above the sur- 
face of the ground. A yield of 6,751,030+ gallons per day 
caused a depression of 14 ft. 4# in., 72 ft. 6 in. below the 
ground in the well below the rest-level, 380 gg: away ; 
at 1043 yards, 1 ft. 5in.; and at 1883 yards 3 in.t A 
horizontal section would probably yield a figure deter- 
mined by the number of fissures and the character of the 
rock, and would in no case present the section of a per- 
fect cone. The small range of the cone of depression at 
Watford, pointed out by Stephenson, is repeated in all 
cases acs Bag been accurately examined, as may he 
seen in the following Table: 


Table Showing Range of —— of Depression in Chalk 
ells. 
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In all these the pull of the pumps is purely local, and 
felt only in the immediate neighbourhood of the well, 
and has so small an effect on the general level of the 
water at a distance that it is too small to be measured. 

The Effect of Pwmping on the General Level of Water in 
the Chalk.—I pass now to the consideration of the evi- 
dence whether or no the general level of the water has 
been sensibly lowered by the abstraction of large quan- 
tities of water by wells. Underneath London, where 
the wells are numerous and so close together as to cause 
their cones to overlap, the general level of the water is 
sinking in certain areas very rapidly. The rate of lower- 
ing of the rest-level, in the case of the Hampstead-road 
well of the New River Company, recorded in the papers 
of Messrs. Muir and R. C. Milne, is as follows : 


Below Ordnance Datum. 
Water-line in 1838 ... Seo 12 ft. 6 in. 
os 1850... ie a 
” 1877 62,, 3,, 





*The ‘“ James Forrest ” Lecture, delivered on March 
17, before the Institution of Civil Engineers. 

+ For these figures I am indebted to Mr. Deacon. 

+ At Dunswell, 2456 yards away, the depression ob- 
served was 4 in. It is doubtful, however, whether this 
was due to the pull of the pumps, because it is 1 in. in 
excess of that of the nearest borehole. 
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In the 12 years from 1838 to 1850, the water-line sank 
at the rate of 26 in. per annum, and in the following 27 

ears at the rate 11 in. perannum. A well at St Pancras 

tation, belonging to the Midland Railway, shows 
similar signs of depletion. In 1887 the water stood as 
190 ft. ; in 1891 at 199.25 below Ordnance datum, which 
amounts to a lowering of level within a fraction of 8 in. 
yer annum. This depletion is due, as Prestwich and 

Vhittaker have pointed out, to the greater compactness 
of the chalk in the synclinal fold beneath the London 
clay on which London stands, and to the smaller size of 
the fissures, which do not allow the water to pass from 
the area of exposed chalk with sufficient swiftness to 
maintain the level. In other words, the demand is 
greater than the supply, owing to the small size of the 
fissures. 

It is, however, otherwise with the chalk exposed to the 
rain, which has widened out the fissures and crevices in 
its passage downwards, and mainly by the dissolving 
action of the carbon dioxide which it contains. Here 
there is no evidence that there is sensible lowering of 
the water-line. In the Croydon well, it can be shown 
that the rest-level has remained constant, at about 140 
above Ordnance datum from the year 1851 down to 
the present time, and the pumping level, although it 
has fluctuated in proportion to the yield of water (maxi- 
mum 2.5 millions) has not affected the range of the cone 
of depression, nor has the general level of the water in 
the om wells in the district been lowered by the pump- 
ing. A continuous series of observations of the level of 
the water in 20 wells scattered over the downs to the 
south of Croydon, has been made by Mr. Thomas Walker, 
the borough engineer, from the year 1883 to the present 
time ; but of them I have selected two wells, respectively 
at high and low levels, and recorded the results in a 
diagram. It is obvious from this diagram that, although 
the seasonal fluctuations are well marked, particu- 
larly in the high-level well, the general level of the 
water has remained unchanged, although large and in- 
creasing quantities of water have been abstracted by 
numerous wells. The mean level of the water at Slyne’s 
Oak well for the first seven years stood at 317.7 ft. Ord- 
nance datum, and for the second at 324.3 ft.; while in the 
first five years of the observation of the well at Purleybury 
the level was 173.3 ft., and for the second 173.9 ft. The 
excess of the last over the first of these periods is due in 
each case to the observations in 1892 being above the 
average and not brought to a mean by the low water or 
observations of the rest of the year. 


Table Showing Fluctuation of Mean Level of Water in a 
High and Low-Level Well in the Croydon Area, 


Slyne’s Oak 


Date. 0. D. 5918 Purleybury 
Level of Water Above. 0. D, 207.2 
1883 307.7 0.D. 
Isst 
1885 
1886 172.2 
1887 174.0 
1855 173.6 
Iss 172.5 
1890 174.5 
1svl 171.5 
1892 179.9 
1893 174.4 
189t 171.3 
1895 173.1 
1896 171.0 





These observations, based upon a period of 14 years, 

pore that here, as in the valley of the Colne and the 
zee, there is no sensible depletion caused by pumping. 

The only explanation that can be offered of this result is, 
that the water abstracted by pumping is so small com- 
pared with that stored up in the chalk reservoir, that it 
makes no sensible difference in the surface level. The 
supply is not, of course, inexhaustible, but there is no 
evidence within my knowledge that the water in any ex- 
posed chalk area has been permanently lowered by pump- 
ing. In this respect it contrasts with the sandstone 
areas, as, for example, that of the Doverbeck to the 
north-east of Nottingham. 

On all these points Robert Stephenson’s conclusions are 
roved to betrue. They have been but slightly modified 
”y recent experience, and they still hold the field. 

I turn now to the geological evidence as to the super- 

ficial accumulations. At first sight it would seem im- 

wrobable that geologice! theories connected with the 

*leistocene Age and the Glacial Period should have any 
relation to engineering work. Nevertheless, they have a 
most important bearing on engineering results in con- 
nection with the superficial accumulations covering the 
solid rocks over a large portion of the British Isles. In 
an early part of the Pleistocene Age the British Isles 
stood ata far higher level than at the present time, and 
were united, as Lyell has shown, to the mainland of 
Europe. They probably stood at least 600 ft. above the 
present level, and the Atlantic seaboard was to be found 
at the 100-fathom line of to-day sweeping from Norway 
off the west coast of Irelanc to the south-west to the 
Bay of Biscay. The main lines of drainage were then as 
they are now, but the rivers debouched into the sea 
through valleys in their lower parts, sunk deep below the 
waters of the North Sea, the Irish Sea, and the English 
Channel. During the vast period represented by the 
-early Tertiary Pleistocene and Pre-Glacial Ages they 
have excavated their valleys out of the solid rocks. 

The various atmospheric agents of attack had also done 
their work, and more particularly the carbon dioxide, in 
disintegrating and decomposing the solid rocks to a 
greater or less extent, according to circumstances. As 


there were no glaciers, there were no glacial accumula- 
tions, the superficial deposits consisting merely of the 
sheets of gravel, sand, and loam, handed down by the 
torrents to the rivers, and forming sheets of alluvia in 





the lower parts of the valleys, and of the rocks shattered 
and disintegrated in situ at higher levels. When the 
temperature was sufficiently lowered, in after times to 
allow of the development of glaciers, they vitated 
downwards in directions mainly ruled by the higher lines 
of watershed, and in their course overriding the lower 
elevation, and in all cases sweeping away the pre-glacial 
surface accumulations. Fragments of these have, how- 
ever, been left behind underneath the glacial drift in 
several places, as, for example, at Northwich and War- 
rington, and notably in the forest-bed of Norfolk and 
Suffolk. 

During this period of glaciation the British Isles became 
depressed, and here I follow Lyell, to a depth, in the 
Lancashire hills, of at least 1200 ft. The sea was occupied 
by fleets of bergs derived from the glaciers of higher 
parts above the water, which melted as they passed 
southwards on the waters of the glacial sea, is 
their débris over the old Pyoaeos vee land surface, an 
levelling up the submerged pre-glacial valleys with the 
complicated series of sands, gravels, and clays, summed 
up under the name of boulder drift. The line of sub- 
mergence to the south is indicated by the range of the 
drift as far as Bristol and London. To the north of this, 
the old pre-glacial configuration of hill and valley, carved 
in the solid rocks, has been modified and obliterated by 
these glacial materials, out of which, in their turn, the 
present valleys have been excavated in later times by 
rivers flowing from the same watersheds, and in their 
upper parts, through the old pre-glacial valleys in the 
solid rock. To the south of this, the superficial accumu- 
lations remaining on the unsubmerged lands, are where 
they were in pre-glacial times, and have only been modi- 
fied by the various subaerial agents of attack to which 
they originally owed their existence. 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

Tue successful launch of a new type of division boat, 
under construction by Messrs. Thornycroft and Co. for 
the German Navy, took place on the 16th ult. at Chis- 
wick. The vessel is 211 ft. 9 in. long, and has engines 
of about 6000 indicated horse-power, and Thornycroft 
water-tube boilers. She is armed with five 5-centimetre 
guns and three torpedo-tubes. The guaranteed speed is 
273 knots carrying a load of 84 tons. 





The Sunderland Shipbuilding Company, Limited, 
launched on the 21st ult. for Messrs. Pile and Co., of 
London, a steel screw steamer 240 ft. between perpendi- 
culars, and 37 ft. breadth, and 20 ft. depth, classed 100 Al 
at Lloyd’s. Tri-compound —— by Messrs. MacColl 
and Pollock, of Sunderland, having cylinders 18} in., 
30 in., and 49 in. in diameter by 33in. stroke, with 160 Ib. 
working pressure. The steamer is built to carry about 
2400 tons deadweight on 17 ft. 4 in. draught, and is in- 
tended for the Baltic trade. 





The steamship Edenhall, built by Irvine’s Shipbuilding 
and Dry Docks ey Limited, West Hartlepool, to 
the order of Messrs. J. E. Guthe and Co., of the same 
town, proceeded to sea on her trial trip on March 21. 
Her dimensions are as follow: 313 ft. by 44 ft. by 
23 ft. 04 in. The engines, which have been built b 
Messrs. William Allan and Co., Limited, Sunderland, 
are of the triple-expansion type, with cylinders 22 in., 
363 in., and 61 in. in diameter =f 42 in. stroke, steam 
being supplied ,4 two single-ended boilers working at a 
pressure of 160 lb. per square inch. 
mean speed of 11 knots was obtained. 





The Sunderland Shipbuilding Company, Limited, 
launched on the 23rd ult. a screw steamer built for 
Messrs. Elder, Dempster, and Co., of Live 1, for 
their African line of steamers. The register feaath of 
the vessel is 356 ft. ; breadth register, 45 ft. 3 in. ; and 
depth moulded, 29 ft. 4 in. The carrying capacity is 
5753 tons. The main engines are upon the tri-compound 
principle by the North-Eastern Marine Engineering 
Company, Limited, Wallsend-on-Tyne, and have cylin- 
ders 24 in., 40 in., and 64 in. in diameter by 42 in. stroke, 
steam being — by two large steel boilers working 
at a pressure of 170 Ib. per square inch. 





The steam yacht Sunflower, launched by Messrs. Day, 
Summers, and Co., Southampton, on the 24th ult., was 
built for Mr. Walter Greene, of Nether Hall. Her dimen- 
sions are: Length between perpendiculars, 138 ft. ; 
breadth moulded, 21 ft.; depth, 12 ft. 8in. The yacht 
is handsomely fitted throughout, the owner’s state cabin, 
which is immediately abaft the engine-room, extends the 
whole width of the vessel and is 12 ft. long ; all the fittings 
in this cabin are of oak, and an oak dado of handsome 
desi runs all round the cabin; the bulkheads above 
will be covered with decorated Lincrusta Walton. There 
are three large state cabins abaft the owner’s cabin and 
two forward of the machinery ; these cabins have Ameri- 
can walnut and American ash furniture and dado panel- 
ling. There are three bath-rooms for the use of the 
owners and his guests. The dining saloon is situated in 
a large deck-house aft, this saloon being 18 ft. long and 
11 ft. wide; there is another deck-house forward, the 
front part of which contains the smoking-room, abaft this 
being a well-arranged lavatory with handsome vestibule 
leading into both apartments. The accommodation for 
officers and crew, which is in the fore part of the vessel, 
isexceptionally roomy and good. The machinery, which 
has also been designed and made by the firm, 1s of the 
triple-expansion type. The boiler is of extra large size 
and is fitted with three Morrison’s suspension furnaces ; 
the working pressure is to be 1601b. The order for this 


yacht was placed with the firm the middle of November ! 


During the trial a |}, 





last, so that she has only been four months in course of 
construction; the engines and boiler, which are of 500 
horse-power, are also ready in the shops, and have been 
made in the same time. 


Messrs. C. 8. Swan and Hunter, Limited, Wallsend, 
launched, on the 25th ult., a steel screw steamer built 
for the British Maritime Trust, Limited, of London. 
The vessel has been designed to carry a deadweight 
cargo of 5600 tons on a moderate draught, or to carry a 
very large measurement cargo. Her dimensions are: 
Length between perpendiculars, 330 ft. ; breadth, 
45 ft. 3in.; depth moulded, 28 ft.9in, The machinery 
is of the latest type of triple-expansion engines, built 
by the North-Eastern Marine Engineering Company, 
Limited. The cylinders are 24in., 40in., and 64 in. in 
diameter by 42 in. stroke, supplied with steam by two 
large single-ended boilers, working at a pressure of 
170 lb. per square inch. The steamer is named Gloriana. 





The steamer Clarence, of Swansea, built by the Grange. 
mouth Dockyard Company to the order of the Clarence 
Steamship Company, Limited, made her official trial trip 
in Tees Bay. A meanspeed of 103 knots was attained on 
a double run on the measured mile. The vessel is built 
for the coal and ore trade, and is practically a self- 
trimmer. Her dimensions are 225 ft. by 34 ft. by 
15 ft. 6 in., and she hasa deadweight capacity of 1550 tons 
on Lloyd’s summer freeboard, with a cellular double 
bottom throughout of a capacity for 500 tons water bal- 
last, thus enabling the vessel to return to the Bay ports in 
ballast. The machinery has been supplied by “ig 
Sir Christopher Furness, Westgarth, and Co., Middles- 
brough-on-Tees. 





The old Fairfield-built Arizona is about to start on a 
new lease of life on the Pacific, where it is hoped she 
will be the initiator of as rapid a development in steam 
navigation as followed her advent on the Eastern ocean, 
Nineteen years have passed since the Arizona was com- 
pleted by Fairfield, and in the interval we have seen a 
wonderful development. The Alaska followed the Arizona, 
and the success of the newer and faster boat practically 
commenced the Atlantic race. To the eastward “the old 
Arizona” held the record with 7 days 12 hours 24 minutes, 
and to the westward with 7 days 10 hours 49 minutes. 
However, in the keen competition even this performance 
has long sf{nce been excelled ; indeed, for nearly six years 
the Arizona has lain idle, but notwithstanding this spell 
of leisure the hull, which is of iron, is nearly as good as 
ever it was. When it was decided to transfer her to 
the Northern Pacific Steamship Company, she was 
placed in the hands of her builders for renovation. 
The accommodation for passengers of all classes in what 
might be described as the North Atlantic style is swept 
away, and instead there is amidships, and_ perfectly 
isolated, accommodation for 40 first-class passengers. 
The state-rooms are bigger and airier than one finds in 
any vessel of the type, and, in addition to a handsomely- 
fitted and furnished dining saloon, there is a comfortably 
smoking-room for gentlemen and a charmingly-furnished 
apartment for ladies. As she goes east now the vessel is 
capable of carrying 6100 tons of tea at its measurement 
tonnage and 1000 emigrants, and a lead-lined space has 
also been set apart for the carriage of silk, for which the 
freight is considerable. The speed of the ship on her 
original trial was 17.3 knots. Her engines have now been 
tripled, and new boilers fitted. On four runs on the 
measured mile at Skelmorlie she averaged almost 155 
knots, and on two runs between the Lights nearly 157 
nots. 








NickEL STEEL.—An interesting trial of nickel steel as a 
material for the firebox stays of locomotives is now being 
made on one of the western railroads of America. The 
material used is of the following chemical composition: 
Carbon, 0.14 per cent.; phosphorus, .012 per cent.; manga- 
nese, .94 percent. ; sulphur, .021 per cent.; nickel, 3.7 per 
cent. Under statical test the specimens showed an ulti- 
mate tensile strength of 86,930 Ib. per square inch, with 
an elastic limit of 61,900 1b., an elongation of 19.2 per 
cent. in 8in., and a reduction in area of 54.8 per cent. 
Further tests were those made with three stay bolts, 
with straight shanks turned down to 72 in. These were 
placed in a special machine, where they were subjected 
to a constant tensile pull of 1000 1b., and the same time 
to a vibrating stress arising from the fact that whilst one 
end of the bolt was securely fixed, the other suffered 
oscillations of 4 in. amplitude at the rate of 500 per 
minute. The first specimen tried withstood 292,420 vibra- 
tions before breaking, the second 219,220, and the third 
362,220. The average of the two specimens first men- 
tioned is stated to be three times as much as any stay- 
bolt iron previously tested proved capable of resisting. 
How far these vibrating tests form a satisfactory means 
of comparing together the different materials used for 
stay bolts is perhaps open to question. One knows per- 
fectly well that, provided the amplitude of a vibrating 
stress is not too great, a hard material gives better results 
than a softer and more ductile one. If, however, the 
range of stress exceeds a certain limit, it is found that 
whilst ultimate breakage is only a matter of time, the 
more ductile materials appear to stand the oy ae Now 
certain of the stays on a firebox are, without doubt, over- 
strained in this manner, and experience shows that they 
invariably break in the end. In such positions, therefore, 
it will be doubtful whether nickel steel will give results 
superior to the milder varieties. However, some definite 
information ought to be forthcoming within the next three 
or four years, as the railway in question has had a locomo- 
tive fitted with nickel-steel stays throughout, and will, 
no doubt, publish the results of the experiment 1m due 
course, 
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WATER-TUBE BOILERS. 


Description of some Experiments with a Water-Tube 
Boiler.* 


By Mr. A. F. Yarrow, Vice-President. 


Iv this paper, which I have the pleasure to submit to 
the meeting, I pro to describe some experiments made 
last year by us with one of our water-tube boilers. The 
boiler selected had a grate surface of 33 square feet and a 
heating surface of 1840 square feet, having tubes varying 
from 1} in. to 1 in. in diameter. ; i 

Fig. 1 gives a general idea of the boiler, which no 
doubt is familiar to most of you. Numerous experi- 
ments were tried with a view to test the consumption of 
fuel at different rates of evaporation, and, to make com- 
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seen. This mode of setting out boiler experiments renders 
comparison between different boilers and changes in the 
same boiler very apparent. 

The various spots on the diagram represent different 
experiments, and the thick line A B shows the results 
obtained with the boiler as usually constructed. To the 
thick line is added a dotted line B C, showing further 
results at abnormal rates of evaporation. In these ex- 
periments the feed was passed into the boiler, mixing at 
once, as usual, with the water already in the boiler. 
After making a large number of trials with the ordinary 
method of feeding, we then partitioned off, as shown in 
Fig. 3, by diaphragms in the bottom pockets, three 
outer rows of tubes on each side, and we allowed the 
feed-water to pass in at the right-hand side of the dia- 








phragm on the right-hand leg, and at the left-hand side 


Fig. 2. SHEWING RESULTS OF EVAPORATION TESTS 
‘ OF “YARROW” BOILER. 
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The dotted line has reference to same*Yarrow" boiler with 


3 outer roms of tubes supplied direct fram Fee 
consequently colder than under previous con 


WATER PER &Q. FOOT OF HEATING SUAFACE PER HOUR (EVAPORATED FROM &AT 212" Faun) 
embraced in general circulation. 





Note. The full line has reference to a “Yarrow boiler with all tubes 
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parison easy, the results were set out in the form of a 
curve, as shown in Fig. 2. The horizontal distances re- 
— the amount of water evaporated per pound of 
elsh coal and the vertical distances the amount of water 
evaporated per square foot of heating surface. 
As the draught is forced, and the evaporation more 
rapid, the extent to which the economy falls off is clearly 


* Paper read before the Institution of Naval Architects. 
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of the diaphragm on the left-hand leg. The effect of this 
was to increase the evaporative efficiency, as indicated by 
curve D E. 

The reason for the advantage gained a little reflection 
will show. Take, for example, a working pressure of 
250 lb. The corresponding temperature will be 406 deg. 
Fahr. Assuming that the heated gases coming in contact 
with the last three rows of tubes have a temperature of, say, 
706 deg., there will be a difference of temperature between 
the heated gases and the tubes of 294 deg. Fahr. Now, 
if those three rows of tubes are supplied direct from 
the feed pump with water, say, at a mean tempera- 
ture of 200 deg. Fahr., there will be a difference 
between the temperature of the water in those tubes 
and the gases coming in contact with them of 500 
deg. Fahr.; i.e., in the latter case the difference of 
temperature will approach nearly twice what it was in 
the former case, and, as the greater the difference of 
temperature between the gases and the heating surface 
the greater the absorption of heat, the advisability of 
keeping as cold as possible those surfaces which are 
called upon toabsorb the last remnant of heat from the 
gases is clearly evident. The outer rows of tubes thus 
act, as it were, as an economiser or feed heater of a 
very — character, forming part of the boiler proper, 
having the advantage that, instead of being in the up- 
take and depending for their supply of water solely on 


the feed pumps (which, in case of stoppage, might result 
in serious damage through the surfaces ming over- 
heated), in the system described the tubes are dependent 
upon two means of supply, namely, from the feed pumps, 
or (in the case of the stoppage of the feed pumps) from 
the water in the upper chamber, which would flow down 
into these tubes. 

This remarkable gain we desired to have confirmed 
quite apart from our own observations, and in an alto- 
gether different manner from that in which our experi- 
ments had been tried. Professor Lambert and Mr. 
Haddon, of the Royal Naval College, kindly undertook 
to investigate this for us. In order to test the compara- 
tive merits of the two systems, namely, (1) feeding by the 
ordinary method, and (2) by passing the f water 











through the three outside rows of tubes before mingling 





with the waterin the boiler, the latter plan was adopted 
on the one side of the boiler, and the former plan, in 
which all the tubes took part in the general circulation, 
carried out on the other side of the boiler, as shown in 
Fig. 4. The object in view was to ascertain the 
temperature of the gases immediately before they came 
in contact with the heating surfaces, and their tem- 
perature immediately they left the heating surfaces, 
the difference indicating the amount of heat absorbed ; 
and, clearly, if in one system more heat was absorbed 
than in another, other conditions remaining the same, 
that form of construction which led to the greatest absorp- 
tion of heat would necessarily be the more economical. 

I cannot do better than now give an extract from the 
report of Professor Lambert and Mr. Haddon: 

“‘Temperatures were measured by a Le Chatelier 
platinum and platinum-rhodium couple, combined with 
a ‘dead-beat’ galvanometer, carefully calibrated. The 
wires from the couple were covered with asbestos thread, 
and cased in a 4-ft. length of 4-in. gas pipe. 

In the first and second trials observations were taken 
while the furnace doors were closed, 3 in. away from the 
tubes, at nine different points on each face of each group 
of tubes, as indicated in Fig. 5, holes having been 
cut in the boiler casing at the level of these points for 
the introduction of the tube containing the wires and 
couple. 

In the first ene a rapid rate of combustion 
(52 Ib. per square foot of pa) was maintained. In the 
second, a low rate of combustion (19 lb. per square foot), 
and in this trial special care was taken to ead off at eac 
point, as nearly as possible, the same time after stoking, 
and always at that set of tubes further from the door 
(there were two fire doors), at which stoking had last taken 
place, in order to lessen the large irregularities due to 
periodical and frequent stoking. The means of the 
temperatures on the four faces are indicated in the 
accompanying Fig. 4. 

In order to further eliminate the irregularities due to 
the varying conditions of the fire, a third trial was under- 
taken, in which a very long series of observations was 
taken at about half-minute intervals, without reference 
to the times of stoking, so as more nearly to correspond 
to actual conditions, the temperatures being off 
simultaneously by two thermo-couples fixed opposite the 
centres of faces A and B, and afterwards a similar long 
series of observations opposite the centres of C and D. In 
all, over 300 records were made. The means of the tem- 
peratures thus last obtained on the fire faces are higher 
than those of the first two trials, as all the records were 
taken at the middle faces, where the previous experiments 
had shown there was greatest activity. The results are 
recorded in Fig. 4 and in the Table beneath it. 

Funnel Temperatures. —These were taken by the 
thermo-couple at the bottom of the funnel, 9 in. below the 
steam blast, while the doors were closed, and at different 
periods after stoking, and the means of several observa- 
tions F temperatures 662 deg., 443 deg., and 608 
deg. Fahr., in the first, second, and third trials respec- 
tively. 

Analysis o, Flue Gases.—During the first experiment 
three samples were taken from the bottom of the funnel 








aaa 


ee ee a 








412 


ENGINEERING. 


fArriL 1, 1898. 








by an aspirator, and submitted to quantitative analysis, 
with the following results : 





Percentages, Volumes, 











oan A .. “ . | Nitrogen 
— Oxygen. a and Water 
xide. | Vapour. 
Sample A. Doors 
closed. One minute 
after stoking 10.5 9.5 0 £0 
Sample B. One door 
open. Sample taken 
during stoking and 
after .. oa , 9.03 12.0 0 78 97 
Sample C. Doors 
closed. Immediately 
after stoking 14.33 5.53 0 80.14 


The absence of carbonic oxide in each case indicates 
that the combustion was perfect. 

Sample A showed that 54.8 percent. of the total oxygen 
admitted had been utilised. 

Sample B, with open door, showed, of course, a less 
proportion of oxygen utilised, viz., 45.5 percent. _ 

Sample C taken with doors closed, and immediately 
after stoking, gave a higher proportion of oxygen utilised, 
or 73.1 per cent., apparently indicating, to a certain 
extent, a higher efficiency than when sample A was taken 
after the doors had been closed for one minute. The 
medium consumption (third) trial was confined to the 
middle of the faces of the tubes, where the fire tempera- 
tures were highest. The temperatures recorded are, 
therefore, higher than in the other two cases in which 
observations were taken also in less active places. 

General Remarks.—The highest temperature recorded 
was 2282 deg. Fahr. in the first trial. The difference 
between the mean temperatures on the inner and outer 
faces of the tubes was in each case greater on the side in 
which the outer rows of tubes were only supplied with 
water direct from the feed pump; the difference in 
favour of this system being 89 deg. in the experiment 
with rapid combustion, 45 deg. Fahr. in the case of slow 
combustion, and 67 deg. in the medium case. These re- 
sults clearly point consistently to the advantage of the 
new feed system, and towards confirming the previous 
experiments as indicated by curves A B and D E, Fig. 2. 

n connection with this subject, attention may be 
drawn to the fact that whatever gain there may be by the 
system described in this paper, it will increase as the 
working pressures, and consequently the temperatures, of 
the water rise. During these experiments the varying 
efficiencies of different systems of stoking were most ap- 

rent. The object, of course, is to secure complete com- 
yustion and entire absence of carbonic oxide in the flue 
gases, and to secure this with a minimum admission of 
air, the heating of any excess of air representing loss 
in economy. here are devices fur continuously record- 
ing, in the case of stationary boilers, the specific gravity 
of the flue gases, which serve to indicate if there be pre- 
sent carbonic oxide or unconsumed air, and I am told, on 
the best authority, in works where such a device is in 
daily use and the stoking guided by it, a marked economy 
has been the result. I would submit that if a device of 
this kind could be designed so as to render it applicable 
for use on board ship it would serve as a guide to efficient 
stoking. 








German Soutu-West Arrica.—The German Reichsta 
has voted 50,0007, for the construction of a railway an 
telegraph line from Swakop Mouth to Windhock, and 
also for a harbour at Swakop Mouth. 


CATALOGUES.—We have received from Messrs. Cole, 
Marchant, and Morley, of the Prospect Foundry, Brad- 
ford, a copy of their very neatly got up little catalogue of 
steam engines. This firm have adopted a very complete 
system of standards for the various working parts of such 
engines, and hence claim to be able to give very high- 
class work at moderate prices. The many engravings in 
the catalogue are excellently printed, and the descriptive 
letterpress is unusually complete.—The new catalogue 
just issued by Messrs. Crossley Brothers, of Open- 
shaw, Manchester, contains fine illustrations of no 
less than 20 different types of gas and oil engines. 
Amongst them will be found a large double-cylinder 
engine, indicating 220 horse-power.—The Mason Regu- 
lator Company, of 6, Oliver-street, Boston, Mass., U.S.A., 
have sent us a copy of a small pamphlet describing, with 
yrices, a number of the firm’s specialities. The best 
nown of these is, perhaps, the Mason hydraulic damper 
regulator, but the company also supply reducing valves, 
pump governors, and relief valves.—The catalogue just 
issued by the London Smelting and Reducing Syndicate, 
of 39, Victoria-street, S.W., lias reference mainly to the 
appliances needed for plating and the electro-deposition 
of metals generally. It is fully illustrated.—The National 
Boiler and General Insurance Company, Limited, of 22, 
St. Anne’s-square, Manchester, have published a new 
price list of the fusible plugs which they supply for 
the protection of furnace plates from overheating.— 
We have received from Messrs. Sutcliffe, Statham, and 
Co., of Cathedral Corner, Fennel-street, Manchester, a 
copy of their latest price-list of ventilating fans.—Messrs. 
Holden and Brooke, Limited, of the Sirius Works, West 
Gorton, Manchester, have issued a new catalogue of their 
very numerous types of self-acting injectors. The cata- 
logue is illustrated with cuts showing the internal con- 
struction and external appearance of these useful appli- 


INDUSTRIAL NOTES. 


Tue strike of employés on the Cork and Bandon 
Railway has developed some of the worst phases of 
trade union violence, which we had hoped were 
banished from the United Kingdom. In the olden 
days, when combinations were illegal, and every effort 
was made to put them down, the men could plead 
some excuse in mitigation of outrages. But now com- 
binations are not only legalised, but encouraged and 
protected by the State. It would, however, be a mis- 
take to suppose that the well-regulated trade unions 
of to-day support general lawlessness, except, per- 
haps, in the form of picketing. Some few men may 
engage in such, but the unions suffer more than 
they can possibly gain, even if the objects aimed 
at by such men were attained. The society will 
doubtless have to pay dearly for the rioting and 
assaults upon the Army Reserve men, for it can 
scarcely avoid paying the expenses of the defence. 
But in the end five men were sentenced to 15 months 
and three to 12 months’ imprisonment. The only de- 
fence attempted was an alili, which broke down. But 
the latest development of the strike is far worse, 
an attempt having been made to wreck a mail train, 
which was only stopped about a mile from the scene of 
the outrage. It appears that the rails had been torn up, 
broken, and, with the fishplates, thrown into a ditch 
close Ly. The horror of such an outrage needs no 
accentuation. If a disaster had occurred, innocent 
— in no way concerned in the dispute would have 

en injured, and the company affected only to a small 
extent--by the loss and repairs. Apart from the crime 
the act itself was a miserable blunder, and such tactics 
only recoil upon the heads of those who initiate or act 
upon them. 





The 73rd annual report of the Steam Engine Makers’ 
Society of necessity had to refer to the engineering 
strike, which it did not help to originate, but into 
which the society was drawn. If the Steam Engine 
Makers had remained outside the dispute they would 
almost of necessity have had to take the places of those 
on strike, which would have been embarrassing to all 
alike, and not in the end beneficial to the employers. 
Mr. James Swift, J.P., says that the recent dispute 
and its result is an object-lesson. If employers in one 
reat trade can combine, employers in all trades can 
ederate, and, if they so desired, could put half-a- 
million of workmen on the funds of a labour federa- 
tion at short notice. Of course they could; why 
not? If it is wise and prudent for workmen to com- 
bine and federate, it is only to be expected that em- 
ployers will do likewise. Mr. Swift thinks the idea 
of a huge union of workpeople of all trades, as a mere 
fighting machine, fallacious. He further believes that 
the federation of engineering employers will, if not 
rashly provoked into activity, in time relapse when 
trade declines, or the necessity for such federation is 
no longer acutely felt. The society had 108 branches, 
and 8565 members, at the close of the year. The 
income for 1897 was 35,842/., which, with a balance of 
37,729/., made up a total of 73,572/. The expenditure 
was 42,807/., leaving nominally a cash balance of 
39,764/. But of this balance there will have to be 
deducted 3900/., a loan by the Carpenters and Joiners, 
which loan is included in the year’s income, but which 
will have to be repaid. The losses on the year’s work- 
ing were 10,865/., nearly the whole of which was due 
to the engineering dispute. This does not include the 
lusses in wages. The Steam Engine Makers’ Society 
is not usually given to disputes and strikes. It 
strives to arrange its difficulties, like the Boilermakers, 
but it is one of a group of trades which is affected by 
circumstances. It is an excellent provident union, ‘and 
is well conducted and well managed. 





The condition of the engineering trades throughout 
Lancashire may be described as one of exceptional 
activity. Certainly not since the years 1871-3 has it 
been equalled, perhaps not approached. It is said that 
the pressure of new work offering is not quite so great 
as a week or two ago, but that may be explained by 
the fact that it is useless to offer what it is known 
that the establishments cannot accept. Even now, 
with the pressure reduced, more is offered than can be 
entertained for anything like the required time of de- 
livery. The greatest pressure is with machine-tool 
makers. It is stated that there is a very general 
introduction of newer labour-saving appliances, as a 
result of the recent terms of agreement arising out of 
the engineering dispute ; and there is a wider develop- 
ment of the use of existing appliances. It is said that 
orders are being sent to America. There is also ex- 
ceptional activity in locomotive building, stationary 
engine building, shipbuilding, and in general struc- 
tural work. Botlertaakers generally are very busy. 
Makers of all kinds of textile machinery are also 
well supplied with orders; indeed, there is scarcely 
any branch, or section of a branch, which is not 
well supplied with work for a long time hence. 
Already the fierceness of the recent struggle seems 


disputes generally in most branches of industry, 
The iron market is quiet yet, but a generally are 
strong, the tendency being in the direction of harden. 
ing. The steel trade is full of activity, both the raw 
and manufactured material being in demand. 





In the Wolverhampton district there has been a 
steady influx of orders for the better classes of iron for 
engineering and shipbuilding purposes. Inquiries from 
export houses have also improved, supplies of bar iron, 
galvanised sheets, and tube strip being wanted for the 
Cape, and for South American markets. Australia 
has been sending some well-filled lines for light and 
heavy hardware goods, which help to increase the de- 
mand for finished iron. Some merchants have been 
showing an increasing disposition to negotiate new 
business, and expiring contracts are being renewed, 
The refusal of makers to give way in respect of prices 
has led to this increase of business, for the indications 
are that prices will rise rather than fall, though at 
present there has been no change. Some unmarked 
iron has changed hands under the association rates, 
but quotations are firm notwithstanding. Sheets are 
still weak in price. The steel trade is active, but rates 
remain the same. The strongest demand is for pig 
iron, the supply of which is limited, as the output of 
the furnaces is well sold forward. The general run 
of engineering and cognate industries maintain their 
activity in most branches, including boilermaking, 
bridge and girder construction, tank making, and iron- 
moulding. Most of the hardware trades, both light 
and heavy, are busy, the chief difference being as to 
the degree of pressure in most cases. 





In the Birmingham district the chief demands are 
for naval ironwork and for railway rolling stock. 
Galvanisers are in receipt of better orders, but they 
are obtaining their sheets from the outside districts. 
Meanwhile the local production of black sheets is being 
reduced, makers turning their attention to other 
branches. Strip for nail, hinge, and tool-making pur- 
poses has been in good request; but prices remain 
lower owing to keen competition at home and to 
American competition. American pig iron is reported 
to be coming into the Midlands in large quantities, 
tending to keep down prices. Some good export orders 
have been received for railrod and horseshoe iron. 
The local trades generally keep busy in all branches of 
engineering and cognate industries, and also in the 
hardware and other branches, both light and heavy. 
No serious disputes in the labour world block the way. 


The ascertainment of wages figures in the North of 
England iron trade come out rather peculiarly. In 
the two months reported upon the production was 
21,000 tons of rails, plates, bars, and angles, the out- 
put being 1800 tons less than in the previous two 
months. The prices were 5d. per ton lower, carry- 
ing therewith a reduction of 24 per cent. in wages, 
thus losing the advance ueinel two months ago 
under the sliding scale. In the steel trade, however, 
there is an advance of 2} per cent. in wages by the 
same scale. The reduction will be a disappointment 
to the ironworkers, 





Among the class of Bills which may be described 
under the general title of Labour Bills, one of the first 
to be reached is the Plumbers’ Registration Bill, which 
is down for second reading on April 4. The promoters 
of the Bill put it in the same class as the Boilers In- 
spection Bill, and others of that nature, as a protec- 
tive measure. But it goes somewhat further. It isa 
sanitary measure for preventing mischief arising out 
of defective plumbing. Ever since the Public Health 
Acts were eatbebed there has been a growing ten- 
dency to enlarge their provisions in all directions. 
Those Acts provide severe penalties in some cases, and 
also a staff of medical officers and inspectors to see 
that the Acts are carried out. The Plumbers’ Regis- 
tration Bill is supplementary. It does not propose to 
relax inspection, or supplant the medical officer ; but 
it proposes to prepare the plumber to do the work 
committed to bis care efficiently and in a workman- 
like manner. The chief objections urged to the Bill 
last session were that it was a kind of substitute 
for inspection, and, secondly, that it proposed to 
interfere with the technical training given in the 
Guilds’ Institute and elsewhere. This the promoters 
of the Bill deny. They say that they insist upon 
practical plumbing as being the real test, and not 
mere examination papers. The plumbers allege that 
some men who have taken honours in the technica 
classes are incompetent as craftsmen. If, without 
attempting to form a close corporation, plumbers 
insist that prizes and honours shall only given 
when technical knowledge and practical skill are com- 
bined, they will present a strong case. 





It appears that the trade unionists are supporting 
a Cheap Trains Bill, oer’ of the one intro- 
duced by Sir Blundell Maple, M.P., of which Mr. Sam 
Woods, M.P., has charge. The promotors of this 








ances, and instructions as to the working of and fitting 
on the same will be found in the letterpress. 


to haye died out, and there is an absence of labour 





Bill complain that the Cheap Trains Act of 1883, the 
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46 and 47 Vict., c. 34, has not been adequately carried 
out. That Act provided for a sufficient service 
between 6 p.m. and 8 a.m., as may appear to the 
Board of Trade to be reasonable. The men complain 
that, with a very slight exception, there are no work- 
men’s trains running up to eight o’clock in the morn- 
ing, as laid down by the Act of 1883. In the case of 
the Great Eastern the latest arriving at Liverpool- 
street, from Enfield, is at 6.47 a.m. There is a neces- 
sity for later trains, as there is a tendency to commence 
work ata later hourin the morning in many indus- 
tries. Then the men complain of excessive fares in 
some cases. The South-Western charge from 3s. 6d. 
to 4s. per week for distances within 12 miles. The 
London, Chatham, and Dover, Great Eastern, North 
London, Metropolitan, East London, and the District 
Railways charge only 2d. for the return journey. The 
men want to make this the maximum charge up to 
12 miles; between 12 and 16 miles, 3d. ; over 16 and 
not exceeding 20 miles, 4d. They want the area ex- 
tended to a circumference of 20 miles for those cheap 
trains up to 8a.m. The Great Eastern only charge 
2d. for 214 miles, and at that price a profit is left to 
the company. The growth of London is such that 
there isa necessity for diminishing the density of popu- 
lation wherever practicable. Dwellings in the suburbs 
alone can effect this, and if at first the railways do 
not gain by the cheap morning trains, they will benefit 
in the long run by the suburban traffic, a thing that 
will go on increasing in proportion as the population 
in the suburbs increase. One other provision is made 
in the Bill, namely, that, as circumstances require, 
the holders of cheap tickets shall be able to return 
earlier than at present; as, for example, in cases where 
the weather prevents the men from working. 





The balance-sheet of the George Shipton Testimonial 
Fund has been issued to subscribers, from which it 
appears that the sum of 213/. 12s. 2d. was subscribed, 
the cost being 43/. 4s., the balance of 170/. 8s. 2d. 
being handed to Mr. Shipton. He was the secre- 
tary of the London Trades Council for a quarter of a 
century. When he took it the Council was in debt, 
unable to pay the previous secretary 60/. a year as 
salary ! Poor George Odger used to say that his pay 
asa bloated trade union official was 2s. 6d. a week— 
when he could get it. Now the Council pays a fairly 

ood salary to its secretary, and ends the year with a 
ct The individual amounts subscribed are small, 
but the number of societies subscribing is unusually 
large, and most of Mr. Shipton’s old colleagues are 
found in the list. 

A testimonial fund is also being promoted to Mr. 
Henry Slatter, J.P., for 30 years the secretary of the 
Provincial Typographical Association, and one of the 
earliest labour magistrates promoted to the Bench. 
He is now released from his official duties, and his old 
colleagues desire that he should be relieved from all 
pecuniary embarrassment in his old age. Trade unions 
do not look after their old officials as a rule. They 
complain of employers, but they do not show a good 
example. 

The Amalgamated Society of Railway Servants are 
promoting a fund for Mrs. Harford, whose husband 
recently died on his way home from America, where 
he went as a delegate to represent the Parliamentary 
Committee at a Labour Congress. Mr. Harford’s 
salary was not such as to leave much margin for 
saving, and it will bea graceful thing if the society 
provides for his widow. 





The tinplate workers of Llanelly and the district 
have taken a ballot upon the question of 18 per cent. 
reduction in wages, as demanded by the employers 
some time ago. The men have voted by a large 
majority for accepting the employers’ terms, over 2000 
workers being affected by such decision. 





The Amalgamated Society of Railway Servants was 
not able to approve of the action of the men in the 
Leeds district, and they were induced to return to 
their work. The Midland Railway joer oma have de- 
cided to undertake their full responsibility under the 
Compensation Act ; they will abolish the benefits for 
disablement and death, and increase the average 
allowance from 6s. to 8s. per week. But these changes 
will be accompanied by a reduction of contributions to 
the society from 12s. to 9s. per man per annum. 





The Chancellor of the Exchequer rebuked the depu- 
tation of textile workers for the use of very outspoken 
language in a memorial, by refusing to see the deputa- 
tion after their arrival in London, upon learning that 
the memorial proceeded from them. Strong language 
weakens a case. 





The recent action of the Admiralty, in dismissing 
men for calling attention to matters in the Dockyards, 
seems likely to issue in a revision of the piece rates, 
one of the matters in dispute. 


in their mouths, and the officials of the union seem to 
be incapable of holding them in. The voting at the 
collieries was without direction, and the results hardly 
satisfactory. The test vote was as to plenary powers 
by the delegates on the Sliding Scale Committee. 
This was the very curious result : For plenary powers, 
with varying conditions at different collieries, 18,050 ; 
for plenary powers, absolute, 17,560; against plenary 
powers, 26,805. Thus the majority is against the 
arming of their representatives with plenary powers 
to decide. Yet this appears to be the one condition 
set forth by the coal-owners. The men do not see that 
their representatives lose responsibility by such action. 
They can throw all responsibility upon the men in case 
of failure, and reap all the honours if there is a suc- 
cess. The employers, seeing the result of the voting, 
have extended the notices to April 9, thus allowing 
nine more days in which to finally decide; but they 
insist upon the delegates having plenary powers to 
conclude a bargain when the Committee meets. 

The Northumberland Coalowners’ Association have 
replied to the application of the men for an advance of 
6d. per shift to all classes of labour underground. They 
reply that the cost of working the mines during recent 
years has increased owing to (1) the working of thinner 
seams ; (2) increased rates; (3) higher wages in pro- 
portion to selling prices than when the sliding scale 
was in existence; (4) decreased production per man; 
and (5) legislation—the Mines Act of 1887, and the 
Explosives Order, under the Explosives Act. The 
coalowners add that the Compensation Act will add 
further to the cost of working the mines. How far 
these reasons, or any of them, will weigh with the 
miners remains to be seen. 








THE PHYSICAL SOCIETY. 


AT the last meeting of the Physical Society, Mr. Shel- 
ford Bidwell, President, in the chair, Mr. A. A. Camp- 
bell Swinton read a paper and showed experiments upon 
‘“‘ The Circulation of Gaseous Matter in a Crookes Tube.” 
The stream-lines within a Crookes tube are investigated 
by observing the direction and speed of rotation of a mica 
radiometer mill, mounted on a sliding rod, so that it can 
be moved along a line at right angles to the line joining 
the electrodes. The axis of the mill is at right angles to 
both these lines. If the mill is adjusted to a position 
between the flat plate and the cup electrodes, with its 
axis just sufficiently low to present equal and opposite 
simultaneous actions on the top and bottom vanes, it 
rotates always in the direction indicating a stream from 
cathode to anode. The speed is greater when the flat 

late is the cathode. If, however, the mill is now moved 
elow this line, a point is reached at which rotation 
ceases, and below this neutral point the rotation is sud- 
denly reversed. Reversal is only to be observed with 
high degrees of exhaustion; the rotation is never so 
rapid here as in the first position. The mill rotates, 
and the reversal may observed, whether cup or 
late is made cathode, and the direction of rotation 

low the neutral point is always es to that 
in the position above it. A small Wimshurst ma- 
chine is as effective as an induction coilin producing these 
effects. The experiments are intended to establish the 
existence, at high degrees of exhaustion, of a true anode- 
stream, 7.e., a stream that travels from anode to cathode 
just in the same manner as the cathode-stream flows from 
cathode to anode. This anode-stream is charged posi- 
tively ; it is exterior to the cathode-stream ; its velocity 
is less than that of the cathode-stream, but its velocity 
increases as the vacuum is improved. It seems probable 
that, at high vacua, some portion of the positive elec- 
tricity passing through the tube, is carried by the posi- 
tively charged atoms or particles that constitute the 
anode-stream. At lower degrees of exhaustion, the dis- 
charge passes through the tube chiefly by interchange 
of charges from molecule to molecule—a Grothiis chain. 
At very high vacua, however, when the mean free path is 
considerable, there may be to some extent a regular and 
complete circulation = | itive and negative atoms, some 
of which pass from anode to cathode and vice versd, and 
deliver up their charges, not,by interchange, but by direct 
convection, to the electrodes of opposite sign. : 

Professor Boys said he did not feel altogether convinced 
by the experiments that the rotation of the mill was due 
to simple mechanical motion of the particles of matter 
between the electrodes. The weight of air left in the 
tube at such high degrees of exhaustion was extremely 
small ; it was difficult to realise that its impact could pro- 
duce the sudden mechanical effect observed at the moment 
of the reversal of the rotation of the mill. 

Mr. Wimshurst thought it important tokeep in mind 
the existence of mercury-vapour in the tube. He also re- 
ferred to some experiments in which a bar of metal was 
used to explore a focus-tube, by observation of the changes 
of luminosity produced in different positions. 

Dr. Chree said that if the rotations of the mill could be 
shown to indicate a velocity of the particles of the same 
order as that observed in Crookes’ experiments, it was 
safe to assume the existence of a similar cause. This 
might be important in deciding as to the general truth of 
the bombardment theory of Crookes’. He asked whether 
the rotation had been investigated within the dark space 
around the cathode. 

Mr. Appleyard suggested that in tracing the cause of 
the rotation it would lead to — results if the vanes 
of the mill were made of somelight conducting substance. 





The position of the Welsh coal trade is in some 
enses critical. The men seem to have taken the bit 





Mica introduced difficulties owing to the retention of the 
charges. 








Professor Boys pointed out that this could be done by 
gilding the mica. 

_Mr. Campbell Swinton, in reply; said that the objec- 
tion raised by Professor Boys to the mechanical theory 
of the rotation would apply equally to the whole theory 
of electro-radiometry, including the case of the mill used 
originally by Crookes in the direct path of the cathode- 
stream. But it must be remembered that although the 
mass of matter present within the tube was very small, 
its velocity was proportionately great, it was of the order 
of 9000 kilometres per second ; hence the contained matter 
might be conceived as capable of producing the observed 
acceleration, and Crookes’ bombardment theory might 
with safety be adopted as a safe working hypothesis. In 
the tubes used for these experiments the exhaustion was 
carried so high that the gpg dark space appeared to 
fill the whole tube. He had, so far, only tried mica for 
the vanes, but he thought it would be important to observe 
the result with a substance that did not retain the charges. 

Mr. A. Stansfield then read a paper on ‘“‘ Thermo- 
Electro Pyrometers.” In obtaining photographic records 
of the readings of thermo-electric pyromoters, the range 
of measurement is limited by the size of the photographic 
plate. For long ranges of temperature the sensitiveness 
of the galvanometer must therefore be small. When it is 
desired to examine the temperature changes in detail, as, 
for instance, at the melting-points and freezing-points of 
metals, it is necessary to employ some device for giving 
a more open scale for the short temperature ranges that 
include those particular points. For this purpose two 
galvanometers are arranged in parallel, and so that they 
have their deflections recorded on the same photographic 
plate. The less sensitive galvanometer covers the 
entire range of temperature of the melting throughout 
an observation ; the other is brought into use for magnify- 
ing special portions of the range. In this latter case 
part of the electromotive force of the thermo-couple is 
compensated by an opposing electromotive force, applied 
at two points of the circuit, from a battery of Clark cells 
in series with a high resistance. The recording apparatus 
consists of a photographic plate mounted on a float that 
rises steadily when water is admitted into a cylinder. 
The source of light is a glow-lamp, inclosed in a wooden 
box. A brass tube with a rectangular diaphragm at the 
end nearest the lamp cuts off all light except that from a 
selected piece of vertical filament. Light from this 
filament is reflected by the plane galvanometer, and is 
focussed upon the photographic plate by a lens in 
front of the galvanometer; this method was suggested 
by Professor Boys. The “cold” junctions of the 
thermo-couple are both inserted into a hysometer. Very 
serious discrepancies exist between the indications of 
couples having nominally the same composition ; they 
are too great to be attributed to accidental differences in 
the constitution of the alloys. Although with platinum 
alloys, coupled with platinum, 10 per cent. of iridium 
gives a more powerful couple than 10 per cent. of pure 
rhodium, the partial substitution of iridium or rhodium 
very considerably lowers its thermo-electric power. This 
result suggests that the change in the thermo-electric 
power of a metal depends upon the extent to which it 
is saturated with alloying metal; thus 10 per cent. 
either of rhodium or iridium would, per se, more com- 
pletely saturate the platinum than would 10 per cent. of 
a mixture of the two metals. The author discussed a 
series of curves derived from his experiments, He con- 
cluded that, thermo-electrically, there may be two classes 
of metals: (1) The ordinary metals, for which the curve 
representing the first differential of electromotive force 
with respect to temperature is a straight line ; and (2) the 
platinum metals, together with a few, such as nickel and 
cobalt, for which the curve of that differential multiplied 
by the absolute temperature is a straight line. 

Dr. Chree discu the curves, and asked how far 
stirring affected the results; he was inclined to think 
that stirring was a mistake. 

Mr. A. Campbell inquired whether the galvanometer 
kept its zero sufficiently well throughout the tests. 

Mr. Stansfield, in reply, said he had also come to the 
conclusion that stirring was a mistake; and it was a mis- 
take to use a large quantity of metal. The pyrometers 
were sensitive to about a tenth of a Centi e degree. 
He had experienced great difficulty with the zero of the 
galvanometer. 

The President proposed votes of thanks to the authors, 
and the meeting adjourned until April 22. 








GAS ENGINES. 


First Report TO THE GAS ENGINE RESEARCH 
ComMITTEE.* 


Description of Apparatus and Methods and Preliminary 
Results. 
By Professor Frepertc W. Burstatt. 
(Concluded from page 352.) 

Method of Ignition.—The method used in the engine 
by the makers for igniting the charge is by means of an 
iron tube heated by a gas flame. In so small an engine 
there is not usually a timing valve, and the correct time 
of firing is regulated by heating a longer or shorter length 
of the iron ignition tube. Some form of timing valve, 
however, seems absolutely necessary in all sizes of gas 
engines ; and for economical and smooth running the time 
of firing has to be determined with great precision. In 
default of a timing valve, it was decided to attempt to 
ignite the charge by means of an electric spark, as it was 
hoped that electric ignition would prove more certain 
and precise than any form of hot-tube igniter. Although 
all the reporter’s endeavours to obtain a precise and 
* Paper read before the Institution of Mechanical 
Engineers. 
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certain ignition by means of a secondary spark have thus 
far ended in failure, it may be of interest to describe 
briefly some of the attempts that have been made. The 
failure has not resulted from insufficient experimenting, 
as more than four months have been spent in endeavour- 
ing to solve the problem of electric firing. It is true that 
in several kinds of commercial gas and oil engines electric 
ignition has been employed with perfectly satisfactory 
results ; but in the experimental engine the problem to 
be solved is not quite the same as if the engine had 
to be used under only one fixed set of conditions. For 
the purposes of the present research a mode of ignition 
is required that will fire the gas with absolute certainty at 
any required time, and under no circumstances will 
ignite the charge either before or after that instant in the 
stroke. The two methods of electric ignition that have 
been used are: Firstly, by means of the secondary spark 
of an induction coil ; and, secondly, by means of a spark 


resulting from the breaking of a circuit which contains a | short as to render it uncertain whether at that instant | ends of which were sealed up i 
considerable amount of iron. The first plan was origin- | there was the full potential difference across the spark | analyses of the coal gas were made by Mr. G. 


ally employed by Lenoir more than 30 years ago; and 
no doubt the uncertainty of the ignition so effected was 
one of the main reasons of the comparative failure of his 
engine. In the second plan the piston itself usually 
carries one of the contacts, which makes circuit with a 


| putting acondenser in parallel with thesecondary circuit. 
| The insulation was improved by earthing one side of the 
|coil, which rendered it possible to lead only one single 
| wire into the interior of the engine. The contact maker 
|was an ebonite disc, pierced with one small hole 
|near its circumference, and rotating with the lay 
|shaft; the circuit was broken by points placed on 
‘each side of the disc, so that when the space between 
|the points was filled by the ebonite disc no spark 
could pass, but when the clo came between the points | 
the spark could pass. In practice the defect of this form | 
|of igniter was its uncertainty ; at low speeds it would | 
| ignite with great precision; but when the speed of the | 
| engine was raised, it occasionally oppenes that no spark | 
would pass, although no fault could be found in the work- 
ing of cs coil. All attemps were unsuccessful in remedy- | 
| ing this defect, which most probably is due to the fact | 
that when the speed was raised the time for firing was so 





gap. The method of igniting finally — was by 
means of the ordinary iron tube, to which was added 
a timing valve, Fig. 9, worked electrically. The mecha- 
| nical part of the valve is the same as that employed by 
Messrs. Crossley ; the difference lies in the valve itself 








Figd. 
TIMING VALVE 
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Ib. | ratio percent cub. ft.| Th. U. Th. U./ p.c. | O° = F c. | ratio lb, | p.c. |] p.c. | p.c. | p.c. 
1! 52 | C57 |118 89 1.72 | 33.0 | 20,122 13.61 12.6 | 61.0 141.8 28.6 9.1 118 | 6.0 10.0 | 63 | 81 
2) 62 | 0.49 | 161 50 2.65 | 25.6 | 15,698 '17.2 |16.2 | 62.7 144.9 35.0/ 8.0 211 | 7.6 6.4 | 7.2 | 64 
3 64 | 0.49 | 158.3 58 2.69 | 25.9 | 16,617 16.2 15.5 | 64.7 1485 318! 8386| 171 | 7.2 | 7.4] 7.1 | 7.76 
4) 64 | 049 (1643) 52 | 279 | 27.3 | 16,657 | 18.15/15.4 | 63.5 146.3 | 41.5 | 7.13} 203 | 80 | 5.2 | s2 | 5.0 
6 65 | 0.46 | 204.4 67 3.79 | 26.9 16,300 14.95 15.6 | 64.5 148.1 | 37.1 | 8.35 | 167 | 7.2 7.6] 7.0 | 8.0 
6 65 | 0.46 | 204.2 88 | 341 | 82.1 18,975 | 11.96 13.4 | 60.8 141.4 | 285] 848|} 105 | 7.2 7.6 | 7.0 | 7.96 
7, 72 | 0.41 |1562) 64 | 2,87 | 28.3 | 14,111 | 13.46 18.0 | 62.7 144.9 | 37.2 | 9.48) 171 | 6.0 9.6 | 6.0 | 86 
8 74 | 0.41 |1582] 53 | 244 | 29.7 17,964 | 17.8 | 14.4 | 66.0 150.8 45.2 | 7.18] 237 | 82 | 56.6 | 81 | 4.7 
9 76 | 0.36 | 157.7 55 «| 2.61 | 27.7 | 16,706 16.8 | 15.24| 65.0 149.0 | 42.8] 7.08/ 230 | 82 | 58/82 | 56 
10 80 | 0.36 | 165.5) 69 2.61 | 24.05 | 14,460 | 11.76 17.65 | 71.3 160.3 | 40.6 | 10.1 161 | 5.2 | 108] 5.1 | 9.0 
11) 83 | 0.37 | 154.2) 69 2.50 | 26.55 | 15,548 122 |16.4 | 56.5 133.7 | 41.8/ 875) 203 | 65 | 7.0] 66 | 7.8 
12) 83 | 0.87 | 154.9) 61 | 2.52 | 35.1 21,663 19.3 {11.7 | 75.6 168.1 | 30.9 | 5.28; 286 | 93 04) * * 
13} 86 | 0.87 |117.6| 75 1.84 | £82 | 17,041 11.9 (15.0 | 60.0 140.0, 41.5 /10.4 | 179 | 62 9.4 | 5.6 | 10.5 
14] 102 | 0.25 | 117.7 78 1.60 | 31.1 18,734 10.85 13.6 | 60.8 141.4 426 | 9.25| 210 | 54 | 106)| 64 | 9.1 
15 108 | 0.25 | 197.2) 92 6.10 | 20.35 | 12,186 10.95 21.0 | 62.0 143.6 35.4/ 86 | 201 | 68 8.6) 69 | &1 
16} 105 | 0.25 | 157.5 70 2.48 | 30.28 | 19,018 | 14.27 13.4 | 59.0 1382 328] 7.18! 278 | 7.4 6.6| 83 | 5.4 
17/105 | 0.25 |148.9) 85 2.56 | 23.8 | 14,171 9.58 18.0 | 67.0 152.6 | 29.0 | 10.8 | 135 | 36 | 11.6] 5.4 | 10.9 

| | | 


contact fixed in the interior of the cylinder. The obvious 
defect of such a system is that the contacts are inside the 
cylinder, where it is difficult ro get at them should they 
require alteration or repair. Moreover, it would clearly 
have been impossible to employ internal contacts in the 
present experiments, as every change of compression 
would have required a re-arrangement of the internal con- 
tacts. From the experience gained, however, in the use 
of an induction coil, the chance of success is considered 
to be more probable when the second plan of ignition is 
employed. The Lenoir igniter consisted of two platinum 
wires, insulated from eachother and projecting just inside 
the cylinder, together with some form of contact maker 
so arranged as to allow the spark from an induction coil 
to pass between the internal points. Starting with this 
arrangement, an endeavour was made to remedy the un- 
certainty in the firing by a more perfect insulation and by 
the use of a hotter spark. The induction coil adopted 
was capable of giving aspark of nearly 4 in. ; the length 


of the spark was reduced and its diameter increased by 





* Could not be calculated, owing to insufficiency of air. 
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being worked by an electro-magnet M, Fig. 10, instead of 
by a cam on the lay shaft. On the circuit being broken 
by the contact-breaker B, Fig. 11, the armature A, Fig. 10, 
which normally holds the valve V on its seat, is released, 
thereby opening the valve V and thus putting the igni- 
tion tube in communication with the cylinder, and at the 
same time closing the escape valve E. There is a small 
hole H open to the atmosphere, which allows the products 
of combustion in the firing tube to out when the 
escape valve E is open. he valve thus worked acts 
satisfactorily; the only difficulty occasionally ex- 
= is too early an ignition, caused by the valve 
eaking. The hot tube, however, is regarded as only a 
temporary mode of ignition, because the life of iron rm: a 
is so short, while with tubes of porcelain and numerous 
— alloys the ignition is not so prompt as with iron 
tubes. 

Other Apparatus.—The rope brake is of the ordinar 
kind, having the rope all round the brake pulley, wit 








deadweights hung on the lower end of the rope and a 


TARLE 1.—Analyses of Coal Gas, Percentage by Volume. 
Sample 1. Sample 2. 
0.0 0. 


Carbon dioxide... aks 2 
Heavy hydrocarbons, 
taken as Sais .. COgH, 4.4 4.7 
Oxygen ... — O 0.2 1.2 
Carbon monoxide CO 4.8 7.0 
Methane... gy CH, 36.2 34.4 
Hydrogen as ee |i 46.7 45.8 
Nitrogen, by difference N a3: 6.9 
100.0 100.0 


spring balance at the upper end. The revolutions were 
taken on a Harding counter fixed to the main shaft, and 
the explosions were recorded on another Harding counter 
driven from the gas-ignition valve. The samples of coal 
gas were drawn from the gas holder into = tubes, the 
n the ng ge the 
- Huntly, 
B.Sc., who also supervised the analyses of the exhaust 
gas. The analyses of the coal gas are given in Table I. 
The calculated volume of air required to burn one 
volume of gas into carbon dioxide and water is 5.61 in 
Sample 1, and 5.47 in Sample 2. The heating values per 
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pound of gas are 18,817 and 17,811 British thermal units 
respectively in the two samples. 

Summary of Experiments.—The principal results of the 
17 experiments are shown in Table II. and on page 415. 

The ratio of air to gas is obtained by direct measure- 
ment, and is correc for the quantity of air left in the 
clearance space. The usual method of finding this ratio 
is to assume that the cylinder and clearance space are 
filled with air and gas at an assumed temperature and at 
a pressure given by the diagram showing the suction 
stroke. In the case of these trials this method would give 
a result about 15 per cent. too large. 

In finding the thermal efficiency, the mechanical equi- 
valent of heat has been taken at 778 foot-pounds. 

The mechanical efficiency of the engine varied from 76 
to 84 per cent., the mean value for the whole 17 tests 
being 81 per cent. 

Trial 15 is a full-power test of the engine when running 
at 197 revolutions per minute; in all the other tests the 
dead load on the brake was constant. 

Considering the three low-speed tests, Nos. 1, 13, and 14, 
the most economical result is in Test 13, in which the 
ratio of air to gas is 10.4. Although Test 14 has double 
the compression of Test 1, the two are nearly equal in 
economy. All three tests are distinctly uneconomical. 

Taking the remaining results at speeds of about 160 
and 204 revolutions per minute, the most striking feature 
shown is the importance of selecting a pe ratio of air 
to gas. It would seem probable that the influence of in- 
creased compression on economy is due to the fact that 
weaker charges can be burnt completely during the 
stroke when the compression is high. Considering Tests 
4, 8, 9, and 16, in which the ratio of air to gas is about 
7.14, the thermal efficiencies are nearly the same, and the 
lowest—in Test 16—with the highest compression. ; 

The most economical results, excepting Test 15, are in 
Nos. 7 and 17, where the ratios of air to gas are 9.48 and 
10.8 respectively. : ; 

Test’ 6 cannot be considered as comparing with the 
others, because the shape of the indicator diagrams 
shows that the gas was igniting too late in the stroke. 

Test 12 is interesting as showing the result of employ- 
ing a very rich charge. i 

Test 15 gives the thermal efficiency of 21 per cent., 
which is a very high figure when the small size of the 
engine is taken into account. Moreover, it seems pro- 
bable that more economical results than this could be 
obtained, as the ratio of air to gas was 8.6, which is 
certainly higher than necessary. 

The tests seem to indicate that economy depends on 
the choice of the correct ratio of air to gas, and that this 
ratio increases with the compression. The number of 
experiments is not yet sufficient to determine what this 
ratio is for any given compression ; but it is intended to 
make a sufficient number of experiments for determining 
this important point. ‘ 

The Committee are indebted to Mr. E. C. G. Porter, 
Mr. W. H. Bell, and Mr. F. H. Hummel, for assistance 
in making the experiments ; and to Mr. J. B. Wood for 
assistance in working out the results, and especially in 
making the drawings of the apparatus. 





33,6. 











BELGIAN Briquetres.—A contract has just been let _ 
the supply of three lots of 4500 to 6000 tons each 0 
briquettes for the Belgian Navy. The lowest tender = 
that of the Mariemont Collieries Company, viz., 15s. 4d. 
per ton. 
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now regain—and even more than | South Africa to the extent o 
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regain—their old gf cong The value of the locomo- | 
tives exported in February was 50,880/. as compared | 
with 81,156/. in February, 1897, and 66,554/. in February, 
1896. It is noticeable that while considerable orders are 
reported to have been lately given out for Baldwin loco- 
motives on Russian account, no British locomotives were 
exported to Russia either in February, 1898, or February, 
1897. The value of the British locomotives forwarded to 
South America in February, was ., a8 com 
with 16,4967. and 16,191 respectively ; to British South 
Africa 4375/., as compared with 6589/. and 108/.; to 
British India, 13,232/., as compared with 31,0982. and | 
10,8547. ; and to Australasia, 21,944/., as compared with | 
30667. and 12,8287. The value of the locomotives exported | 
from the United Kingdom in the first two months of this 
year was 119,742/., as compared with 250,344/. in the cor- | 
responding period of 1897, and 159,938/. in the corre- | 
—- period of 1896. Locomotives were shipped to 
ussia in the first two months of this year to the value 


of 25702. South America took British locomotives in the 
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47,3702. and 578/.; British India to the extent of 32,1297., 
as compared with 66,6451. and 40,5491. ; and Australasia, 
to the extent of 51,360/., as compared with 46,987/. and 
26,2097. 
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TWIN-SCREWS. 
Experiments on the Effect of Direction of Turning in 
Twin-Screws.* 

By Mr. R. E. Frovuper, F.R.8., Associate Member 

of Council. 

1. A FEW years ago, in the design of certain of Her 
Majesty’s ships, it was deemed desirable, for convenience | 
in arrangement of starting platforms in the engine-rooms, | 
that the twin-screws should be made to turn inwards, | 
when going ahead, instead of outwards as usual; in | 
other words, that the starboard screw should be left- | 
handed and the port one right-handed, instead of vice 
versd. Model experiments were therefore made at 
Haslar to determine whether this arrangement was likely 
to be detrimental to efficiency, and the results showed 
that, in the models of the particular ships in question, 
the arrangement was favourable to efficiency rather than 
otherwise, the difference being almost within the limits 
of errorof experiment. Afterwards, whenever proposed 
designs of new ships were tested in model at Haslar, 
with propellers, it being at that stage generally not de- 
cided which way the screws were to turn, it became the 
practice to try both directions of turning in nearly all 
cases ; and there has thus been accumulated a consider- | 
able body of results of model experiments on the com- | 
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parative efficiency of the two directions of turning, which 
may be of interest to this Institution. 

2. The results are exhibited in detail in the accompany- 
ing diagrams, and it may be said of them generally that, 
as in the first experiments already referred to, they show 
the efficiency difference to be almost unimportant, but in 
favour of inward turning rather than the contrary. A 
few words are requisite in explanation of these diagrams. 

3. The uppermost three diagrams show, for each model 
dealt with, and in comparison for both directions of turn- 
ing, the familiar ‘“‘hull-efficiency” elements, viz., the 
wake and thrust deduction percentages, and the net hull 
efficiency (viz., the product of the wake and thrust deduc- 
tion ratios), expressed in the form of percentage excess 
over unity, defect from unity being shown as negative. 
The fourth diagram has to do with “‘ rotative” etticiency, 
or ‘‘ screw efficiency proper,” and requires more explana- 
tion. 

4. Let us suppose that, in an experiment with the 
screws working behind model, the speed, revolutions per 
minute, thrust, and turning moment, are V, R, T, and 
M respectively. Next, suppose an experiment with the 
same screws, working, not behind model, but in undis- 
turbed water, or “‘in open,” as it is commonly described, 
at speed V’, the ratio Vv being the ‘‘wake” ratio as 
usually expressed. From the mode of determining wake 
by model experiments, it follows that, if the revolutions 
per minute be the same as in the experiment behind 
model, viz., = R, the thrust will also be the same, viz., 
= The turning moment also would be the same, viz., 
= M, if the wake disturbance consisted solely of a for- 
ward speed, uniform throughout the region of action of 
the screws. But, in virtue of the other characteristics of | 
the wake disturbance, the turning moment may ibly | 
be slightly different ; let us, therefore, term it M’, and 


call the ratio MOT Say. 


5. Now this ratio p, namely, the ratio of the turning 
moment in open to the turning moment behind model, is 
also the ratio of the rotative efficiency behind model to 
that in open, since thrust and revolutions per minute are 
the same for both.* The ratio ought therefore in strict- 
ness to be regarded as a third factor of hull efficiency, 
representing the effect of the wake to modify efficiency 
by its turbulence or variety of motion, just as the ordinary 
wake factor represents its effect to increase efficiency by 
its general motion. This additional factor p has gene- 
rally n treated as unity,+ since model experiments 
showed that it only differed from unity by amounts too 
small to be satisfactorily measurable for comparisons 
between individual cases. But in the present investiga- 
tion it seemed important to take account of it, since the 
turbulence of wake must probably involve some twisting 
or rotary motion, which might well affect efficiency dif- 
ferently for the two directions of turning. And this 
« priori view is borne out by the present experiments, 
which pretty consistently show a significant difference in 
respect of this ratio p between outward and inward turn- 
ing to the advantage of the latter. 

6. The fourth diagram, therefore, shows, under the title 
of ‘‘ Relative Rotative Efficiency,” this additional factor 


of efficiency, namely, the ratio p, orm , in the form of 
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percentage excess over unity, defect from unity being 
shown negative. The (positive) difference between the 
ordinates for the two directions of turning, consequently 
shows (in percentage) advantage of the one direction of 
turning over the other, on the score of rotative efficiency ; 
and the algebraic sum of this difference and that between 
the corresponding ordinates of the third diagram, shows 
the corresponding net balance of percentage arena 
in total efficiency, including the hull efficiency as ordi 
narily reckoned. 

7. The experiments with each model extended over a 





*Ttis true that the speed behind model exceeds that 
“in open” in the ratio of V to V’; but the efficiency 


factor A is already taken account of by the wake factor 


of the hull efficiency. To avoid any confusion, it may be 
as well here to set forth the whole efficiency account in 
| extenso, — the symbols adopted in the text, with the 
‘addition of F’ to represent the resistance of model with- 
out screws working behind. [The resistance with screws 
working, or augmen resistance, is equal to T the 
thrust.] We thus get 
ee ¥’ V 
Net total efficiency 
y~eeRM 
it Alles, M8 a a 
Tv “tt “scuw 
where the four factors are successively as follow: (1) 
Thrust deduction, (2) wake, (3) the factor p, (4) the rota- 
tive efficiency, or “‘screw efficiency proper” in undis- 
turbed water. In the actual experimenting, it is, of 
course, not always — to hit off the intended speeds 
V and V’ with ect precision, but the correct values 
of T, M, and M’ for these intended s s may be very 
— inferred from the values obtained at the slightly 
iffering speeds of actual experiment. 











* Paper read before the Institution of Naval Architects. 


+On this point see my 1883 paper, Trans. I.N.A., 
vol. xxiv., pages 239 and 240, 


considerable range of speed. The hull-efficiency elements 
themselves varied with speed, as they have generally been 
found to do, in a significant and consistent way. But it 
did not appear that the relation between the results for the 
two directions of turning was, in any consistent way, de- 
pendent upon speed. Accordingly, in preparing the results 
which are given in the present paper, the mean results 
have been taken of all the experiments with each model, 
irrespective of speed. 

8. It will be seen that, of the total list of 21 forms for 
which the model results are given in the accompanying 
diagrams, Nos. 1 to 3, are battleships; Nos. 4 to 15, 
cruisers ; No. 16, a vessel of specially shallow draught, 
with Thornycroft pattern of stern; and Nos. 17 to 21, 
destroyers. No. 16 is singular in showing a hull effi- 
ciency materially in excess of unity, but shows nothing 
exceptional in the relative efficiencies for the two direc- 
tions of turning. And, in this latter respect, the results 
in general do not show any clear and consistent difference 
between the different classes of vessels composing the 
list. The differences in this respect between the indivi- 
dual vessels, which, in a few cases, are of tangible 
amount, I am inclined to attribute rather to accidental 
concurrence of minor errors in the experimenting than to 
any genuine difference in the conditions. 





9. It would seem, therefore, that the safest and most 


REVERENCE TABLE FoR DitacraM.—Particulars of Vessels 

















_ Included. 
: Dimension Prismatic | 
S Constituents. * Coefficients. 
E sht| Fore | After 
£ Length. Beam Draught Body. | Body. 
Battleships. 
1 4.85 | -933 342 .638 | .737 
2 56.09 | £966 .339 -600 | .684 
3 5.08 | .966 .338 | .618 | .678 
Cruisers. 
4) 5.48 | .975| .359 | .577 | 587 
5 5.48 975) 359.561 | .573 |No. 4 with finer after 
| | | body, but screws same 
| | | distance apart. 
6 5.48 975 .859 561 | .573 No. 5 with screws 11 per 
| cent. closer together, 
| | giving same clearance 
asin No. 4, 
A 6.34 | .888) .334 .568 | .628 
8) 6.55 -840 | .303 -640 .704 * : 
9] 655 | .852| -303 | -613 | .663 | } lines approaching At 
10} 6.55 | .852| .303 | .593 | 66g |J ‘antic liner type. 
11; 6.01 | .951/ .348 -550 | .593 
12) 5.98 | .952| .337 .567 | .622 
13) 7.19 | -863 | .323 -533  .620 
14] 7.14 868 | .321  .569 | .596 
15] 6.55 859 | .860 -531 | .607 | 
Extreme Shallow-Draft Vessel. 
16) 6.35 — +264 | 577 | -624 Has Thornycroft pattern 
| of stern. 
Destroyers. 
17; 9.81 .909 | .267 -573 | .540 | : 
18 9.67 902 | 1275 “581 | °581 |} Thornycroft build. 
19 9.66 -979 | .268 -535 | .605 : . 
20 9.83 | .983| 1261  .505 bo | Laird build. 
21 «9.51 -907 | .256 -595 | 613 Palmer build. 





actual dimensions of the ship multiplied by 


*The figures are the 
-306 ; they may equally be regarded as the 





(displacement in tons) 

actual dimensions of an imaginary model of the ship of 1 cubic 
foot displacement. [See Trans. I.N.A., vol. xxix., page 309, 
sec. 20, and page 312, sec. 28 } 


instructive conclusions derivable from these experiments, 
may be obtained by taking a mean of all the results, ir- 
respective of the classes of vessel which the imodels re- 
present. We thus get: 

Mean excess of thrust deduction percent- 
age, turning inwards, relatively to turn- 
ing outwards ot ss a wep 

Mean excess of wake percentage, turning 
inwards, relatively to turning outwards 

Mean excess of net hull-efficiency percent- 
age, turning inwards, relatively to turn- 
ing outwards aos si dis a 

Mean excess of relative rotative efficiency 
percentage, turning inwards, relatively 
to turning outwards... 5s = 

Consequent net balance of percentage ad- 
vantage,-in respect of total efficiency, 
of turning inwards, relatively to turn- 
ing outwards i : ; a * 20 


10. It appears from these figures (and is, indeed, evi- 
dent from inspection of the diagrams) that : ; 

1. Inward turning, as opposed to outward turning, has 
on the average a slight advantage in respect to net hull 
efficiency. ' 

2. This advantage is due entirely to an excess in wake, 
which is partly counteracted, but not completely neutral- 
ised by a smaller excess in thrust deduction. fe 

3. In respect of the ‘‘relative rotative efficiency, oF 
efficiency factor.p (vid. sup. 4), inward turning has almost 
ieventaaiy the advantage over outward turning, the 
efficiency factor being generally greater than unity in the 
former and less than unity in the latter. 

11. The amounts in question are, however, all very 
small, and the mean net efficiency advantage ascribed to 
inward turning by these results (as above noted) is only 
1.5 per cent. Theron, taking all the circumstances 
into account, the results hardly do more than afford us 
good assurance that twin screws may be made to turn in- 


0.19 
0.65 


0.35 


1.12 





wards instead of outwards, without sacrificing efficiency. 
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‘*ENGINEERING”’ ILLUSTRATED PATENT 
RECORD. 
CompPILED By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888. 

he number of views given in the Specification Drawings is stated 

7 each case; where none are mentioned, the ‘Speck fication is 
not illustrated. ‘ 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the ———— of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent bo ge of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7013. L. L. Merrifield, London. Apparatus for 
the Manufacture of Carburetted Water Gas. [2 Figs.] 
March 17, 1897.—The object of this invention is to render the 
escape of gas impossible due to lack of water in the seal box (be- 
tween the take-off pipe of the fixing chamber or superheater and 
the pipe leading to the oil heater, condenser, and scrubber) either 
from evaporation or from some of it being driven out by excessive 
gas pressure, more particularly when the apparatus is lying idle or 
when it is blowing up for a heat. According to this invention the 
end of the seal or dip pipe is fitted in the seal box with a valve, 
and this valve is connected with the stack valve by connecting 
rods and levers or by a chain and sprocket wheels in such manner 
that when the stack valve is open, the seal valve is closed, and 
vice versd. Consequently, when the stack valve is open as it is 
when the gas apparatus is being blasted, or when the heats are 
being renewed after a make of gas, at which times the water seal 
is liable to get destroyed, the valve to the dip pipe in the seal box 
is closed. In the figures A is the fixing chamber. The stack- 
valve box is fitted at top with the stack valve C. D is the water 
seal box fitted with the seal or dip pipe E and with the pipe F 
leading to the oil heater, condenser, and scrubber (not shown). 
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The dip pipe E, to the upper end of which is connected the take- 
off pipe X of the fixing chamber A, dips with its lower end below 
the water level in the seal box D. The lower end of the dip pipe 
is faced up true and its edge is madesharp. The sharp edge forms 
a seat for the seal valve G, which is shown formed by a flat disc 
valve carried by an arm fixed on a spindle, which extends through 
a stufting-box provided in the side of the seal box D, and is fitted 
with a counterweighted lever. This lever is connected by means 
of a rod to one arm of a bellcrank lever, the other arm of which 
is connected by means of a rod L to one arm of another bellcrank 
lever. The other arm of the second bellcrank lever is connected 
by means of a rod to a lever fixed on a spindle, on which is 
an arm that carries the stack valve C. The stack valve C is kept 
norinally closed by the action of a counterweight fixed on its 
spindle. On the end of the spindle P is fixed a lever which is 
connected by means of a rod with an operating lever T. When 
the stack valve C is opened by operating the lever T, the seal 
valve G is closed, and when, on the other hand, the seal valve G 
18 open to allow the carburetted water gas to flow down the 
seal or dip pipe E into the seal box D, and thence into take-off 


Tine m the stack valve C is closed. (Accepted January 26, 
25,866. A. H. Poppel, Hamburg, Germany. Ap- 
Paratus for the Manufacture of Gas. (2 Figs.) No- 
vember 6, 1897,—This invention relates to an apparatus for gene- 
rating gas by a cold process, by which only just so much gas is 
senerated as is required for a determined consumption for illumi- 
hating, cooking, or heating purposes. The generation of the gas 
is effected by means of a peculiarly constructed carburetter which 
ney filled with a suitable hydrocarbon, such as gasoline or the 
ike. This carburetter is divided into compartments by vertical 
Partitions which are arranged at equal distances apart, and which 
red made of thin sheet-metal plates or the like, and are smooth 
ae mnout their entire surface, The walls are not covered with 
-« 4 material for taking up the hydrocarbon, as is the case in 
pw ef arrangements. The partitions fill the entire clear inside 
che t of the carburetter, and are fixed alternately to one and the 
2 wd side wall of the vessel, so that as the partitions are some- 
t shorter than the vessel is wide, the air, which is forced in by 


aconnecting pipe d (provided with small regulating cocks) to a 
gas-holder g, The latter consists of two chambers 7 and & sepa- 
rated from each other by a partition. The gas passes first into 
the lower chamber i, and collects therein until a certain pressure 
is reached. This pressure corresponds to the action of a non- 
return or check valve 7 acted upon by a spring. The valve is 
arranged in the partition of the gas-holder, and is covered over 
with a net or strainer m of gauze or wire. When the pressure of 
the gas in the chamber 7 has risen to an amount equal to the 
check action of the valve the valve is opened and is immediately 
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closed again as a result of the fall in pressure in the chamber ¢; 
when the pressure has risen sufficiently it opens again, and so on. 
In consequence of this continually oscillating movement of the 
valve, the gas passes from 7 in small uniform quantities into k, 
where it po oat to an amount corresponding to the consumption. 
From k it is conveyed directly to the respective places of con- 
sumption. Therefore at each oscillation of the valve exactly so 
much gas enters the chamber k as is burned at the places of con- 
sumption, so that the pressure in this chamber is considerably 
smaller than in the chamber 7%. The valve / must be constructed 
in such a manner that it will act only when there is a suitable 
pressure in the chamber i, (Accepted January 26, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3512. W. Gwinnett, banning ana age Staffs. Roll- 
ing and Cutting Machines for the Production of 
Nuts, &c., from Iron Rods. [6 Figs.] February 10, 1897. 
—According to this invention the manufacture of nuts, balls, or 
other articles from rods of iron, steel, or other material is effected 
with a pair of tools having cutting grooves of varying dimensions 
on cam-like or inclined surfaces, the tools being so arranged and 
reciprocated or rotated that the cutting or operating surfaces 
move in opposite directions, thereby rotating the bar and forming 
and separating the ball or other article from the end of the same. 
The cutters A and B, which are of an eccentric or cam-like form, 
are mounted upon shafts or spindles of a machine which is pre- 
ferably belt-driven and arranged as shown in Fig. 1. The cutter 
shafts are so geared with the driving shaft of the machine as to 
cause them both to revolve in the same direction, and thus the 
adjacent cutting edges or surfaces of the discs will move in oppo- 
site directions, as indicated by the arrows in Fig. 2. The spindle 
or shaft carrying the upper disc or cutter is inserted in bearings 
which are supported by mill-like housings with gearing as shown, 








for permitting of ready adjustment of the distance between the 
upper and lower spindles to suit discs or cutters of varying dimen- 
sions for the particular size of balls to be produced. Each disc or 
cutter is gapped, and as the pair are of equal diameters and revolve 
at the same rate, such gaps coincide on each revolution to make 
the opening C (Figs. 2 and 3) for the admission of the rod from 
which the balls are to be produced. But the length of the rod 
that can be inserted on each revolution is limited to the amount 
required for the making of one ball, by the flanges on the discs A 
and B respectively. Each disc has a peripheral cutting groove, 
which, starting from zero on the one side of the gap C is of 
gradually increasing dimensions until reaching the opposite side 
of the gap where it attains its maximum dimensions. The gradu- 
ally increasing depth of the groove in each disc is shown by 
dotted lines at Figs. 2 and 8, whilst the difference in the shape of 
the peripheral cutting edge is shown in the sectional views. The 
working edges of the discs meet each other and separate the ball 
from the rod from which it is formed, when the parts e and f 
(Fig. 2) coincide ; the separated balls are discharged or drop from 
the discs through the gapped portion represented by the dotted 
lines in Fig. 2. (Accepted #«ebruary 16, 1898.) 


9374. R. J. Rousay and W. G. Sinclair, Edin- 
—— N.B. Machine for Cutting Paper into Strips 
or Sha’ . [4 Figs.] April 18, .1897.—This invention re- 


lates to a machine for cutting paper into strips or shavings, con- 
structed on the rotary principle, having two sets of circular 
cutters of different thicknesses according to the width of shavings 
to becut. The revolving cutters C, C! consist of circular discs or 
knives C2 having their edges turned ‘‘ dead square” and the sides 
polished. The knives C? are arranged on two shafts or spindles, 
intersected with washers of a smaller diameter but of the same 
thickness as the knives. The shaft carrying the one set of 
knives C is mounted above the lower shaft, thus allowing the 
upper knives to work into the lower, the correct adjustment of 
the knives being obtained by raising or lowering the sliding bush 
d through the medium of the handwheel D. For the purpose of 
porns the paper from being carried round the spindles after 

ing cut, and for leading the shavings to the front rollers E, a 
plate F is employed, provided with a number of holes correspond- 
ing to the number of washers upon the lower spindle, within 
which are secured brass, copper, or other wires passing close to 
and between the knives, thus leading the shavings away and 
keeping the top and bottom cutters always clear, these wires 
being either left free towards their forward ends, or supported in 
any convenient manner. The paper, which may be fed into the 
machine in sheets or from the reel, is conveyed to the cutters by 
means of two rollers El. After passing through the cutters, the 
strips are again conveyed by the rollers E on to the back table of 





means of a pump or by other means through the pipe c, passes 
through the carburetter in a zig-zag course, and on its way comes 


rend Contact with the entire surface of the gasoline. By this rub- 
ng action of the air gas is generated, which then passes through ' 


the machine, on which there is erected a ‘‘dead knife” H with 


sists of a shaft provided with discs, upon which are secured the 
knife blades, which are made adjustable. These knife blades are 
secured at an angle so as to act as a shear when in contact with 
the dead knife H. Smootheners H!, consisting of strips of angle 
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iron, may also be secured upon the discs to fold or crease the 
shavings prior to being cut. The strips then drop on to an endless 
canvas sheet J mounted upon rollers, and are thus conveyed toa 
receptacle ready to be packed up. (Accepted February 2, 1898.) 


MINING, METALLURGY, AND METAL 
WORKING, 


5435. The Ore Atomic Reduction and Gold Extrac- 
tion Com , Limi and J. F. Webb, London. 
or the Disintegration of Quartz, &c. [2 Figs.) 
March 1, 1897.—This invention relates to apparatus for the roasting 
and disintegration of quartz and the like, consisting of a furnace 
adapted to have ar ing atmosphere of heated gases contained 
therein, and having one or more readily dischargeable crucibles 
supported above the fire, in combination with an angularly dis- 
posed tubular feeding and heating device having annular flues, 
and means for rotating the said tubular device, so as to heat the 
quartz or the like during its passage therethrough both directly 
and indirectly by the heat of the products of combustion as they 
pass from the furnace to the chimney. The furnace chamber A 
is arranged at one end of the device, and is fitted with steam 
pipes through which steam is fed to the spaces above and below 
the fire to produce a reducing atmosphere. Within the furnace 
the crucibles C are supported on trunnions resting on bearers, 80 
that the crucibles can be inverted to empty their contents down 
a shute E, which may deliver such discharge into a quenching 





6435. 


tank F if desired. At the back of the furnace an inclined tubular 
chamber is arranged, having a central tube H through which the 
quartz or other mineral is fed from the hopper I into the crucibles 
C. Around this central tube H an annular flue is situated through 
which the products of combustion can pass to the end chamber J 
without the said gases of bustion ily passing through 
or in contact with the quartz as it is fed down the central tube H. 
At the left-hand end of the tubular chamber a second annular flue 
is provided which carries the products of combustion back from 
the end chamber J to the central chamber L, whence they escape 
to the chimney or uptake. The whole of the tubular chamber is 
mounted on rollers supported on bearings, and is adapted to be 
revolved by gearing driven from any convenient source of power. 
At the delivery end of the tube H a rocking diverting plate is 
arranged which can be operated from the exterior of the furnace, 
so that the delivery of quartz from the said tube H may be 
diverted intc one or other of the crucibles C as desired. (Accepted 
February 2, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


3045. H. Foster and A. Beresford, Ec mn, 
Yorks. Construction of Screw Propellers, [4 'igs.| 
February 5, 1897.—This invention consists in the combination with 
the blades of a propeller, of an encircling rim attached to the 
outer edges of the blades and revolving with them, The blades B 








of the propeller may be of any desired number and shape. The 
rim R encircles the blades B, and is attached to them either by 
casting them together, in the case of small ean. or by affix- 





gearing for another rotary cutter G for the purpose of cutting the 
strips irom the web into any length required. This latter con- 





ing them by any other mechanical means. The blades are prefer 
ably placed tangentially or in advance of the radial li- e as shown, 
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The best result is obtained in practice by curving them so that 
the angle of the blade at the entrance side shall be 45 degrees, and 
60 degrees at the outlet or delivering side. It is also preferred to 
narrow the width of the blades as they approach the hub H. In 
some cases the rim is made in sections, each section carried by a 
blade, and in others the rim is made conical, that is of smaller 
diameter on one (i.e., the inlet) side than at the other, in which 
case the hub is also coned, so as to retain the passage of uniform 
area, or thereabouts. Asa modification of this invention the rim 
may be corrugated as shown in Fig. 3, such corrugations running 
across the rim at the same angle as the blades, as before described. 
The combination of a rim with the blades and constructing the 
blades as described, produces a direct thrusting action, and avoids 
the churning of the water and consequent waste of power. (Ac- 
cepted February 9, 1898.) 


5861. P. M. Baxter, Glasgow. Balanced Slide 
Valves. [12 Figs.) March 5, 1897.—The improvements consist 
in the combination of two slide valves A, Al with relief frames 
fitted on the back of each, one valve for each end of the cylinder, 
and also in an improved manner of packing frames, so as to make 
them steam-tight. One face of each slide valve works against 
the cylinder face B, the other against the casing cover or chest ©. 
The cavity of each valve is carried through from face to face, so 
that live steam may be brought to, or exhaust steam conveyed 
from, the cylinder through the valves to connections leading 
through the casing cover or chest, or the cavity of each valve may 
be connected by a port. The relief frames are formed by insert- 
ing two solid rings D, E a working fit into the recess at the back 
of each valve. These solid rings may have two bevelled split 
rings F, G inserted between them with springs at the back of the 
inner solid ring. These springs are arranged to force the solid 


bustion chamber and pass along and up to the uptake H. By 
modifying the curve of the back group of tubes and the relative 
vertical positions of the drums (Fig. 4) the combustion chamber G 
may be formed within the curve of the back group of tubes D, 
and the furnace E formed at the front inclosed by a screen formed 
of bricks J and tubes C. The gases from the fire would pass 
through the bridge opening M formed between the upper and 
lower drum into the combustion chamber G, then enter the hack 
group at the lower ends N and pass along the tubes D and leave 
at the top into the uptake H. The division walls I for directing 
the gases intoand along the tubes may be formed in the ordinary 
manner, or, by preference, of specially-shaped bricks, which are 
particularly applicable to boilers where the tubes are divided and 
arranged in parallel rows or P pom and not staggered. This ig 
done to facilitate cleaning and withdrawal. When only two con- 
stitute a group the tubes may be staggered to form a wall. Doors 








8453. W. B. Cumming, Liverpool. Ships’ Pro- 
peller Shafts. [3 Figs.) April 2, 1897.—The figures show 
three respective modifications. According to this invention the 
shaft between the tail end a, on which the propeller boss fits, and 
the part of which fits and revolves in the stem tube gland, is encased 
by a wrought-iron casing b at the aft end, a wrought casing c at the 
fore end, and an intermediate brass or equivalent metal casing d, 
between these casings c and b ; the adjacent ends of the parts cd 
and bd being arranged to touch each other, so that the three 
together form a complete casing of the shaft between the shank 
or base of the tail a and the point a1. Around the abutting ends 
of these parts a, b, and c, and outside the wrought-iron casings b 
and ¢c, and the ends of the casing d, are brass or equivalent metal 
casings e and f, which cover and close the butt joints of cand d 
and 6 and d, and also serve as journals or bearing liners, on 
which the whole shaft is borne and revolves on its bearings. The 
fore part of the shaft on which the casing ¢ is applied is of slightly 
greater diameter than the body of the shaft aft of it ; and this en- 
larged part enables this casing c to be slid on into position readily 
from the tail end ; and the whole of the shaft is truly turned all 
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over. This wrought-iron casing ¢ connected with the part a? is 
first bored and then shrunk on the shaft. It is then truly turned 
externally all over. After this the brass casing d is passed on to 
the shaft ; and this casing, similarly to c, is first bored and then 
shrunk on the shaft ; and, when on, is turned at the ends where 
the casings or liners e and f fit over it. The aft wrought-iron 
casing 6 is bored, then placed and shrunk on the shaft, and then 
turned truly all over. By this mode of constructing and securing 
the casings on the shaft they become immovable on it and practi- 
cally form one with it. When these are in position the brass 
liners or casings e f are placed over b, c, and d, and make an 
absolute closing of the butt joints between the ends of the casings 
by their being arranged to overlap on d, asshown. These casings 
or liners, similarly to the other casings, are bored, and then 
shrunk on, and secured with brass pins to the shaft butt, and 
then turned. The effect of the whole construction is that the 
water, which is admitted to the outer surface of the tail shaft in 
the usual way, is entirely prevented from acting upon the iron or 
steel surface of the whole shaft, and the casings on which it does 
act being entirely of brass, no corrosion of any kind detrimental 
to the shaft takes place. (Accepted February 18, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


3649. C. Burrell and W. C. Wilson, Thetford, 
Norfolk. Steam Boilers. (1 Fig.) February 11, 1897.— 
This invention has special reference to the locomotive multi- 
tubular type of boiler, and it has for its object to prevent the more 
or less uncovering of the crown of the firebox that takes place 
when the boiler is tipped or tilted in certain directions, as, for 
example, when these boilers are employed for traction engines or 
for purposes which disturb the normal level of the water in the 
boiler over the firebox crown. The dotted line N indicates the 
normal position of water when the boiler is in a level position 
longitudinally, The dotted line L shows the position the water 
assumes when the firebox is tilted up, as, for example, when a 
traction engine or self-moving engine is going down hill smokebox 
end first. For the purpose of this invention there is arranged a 
dam-plate D, the lipped, shouldered, or flanged portion D1, which 
divides the back portion of the firebox water-pocket from the 
barrel of the boiler, and is continuous, or made equivalent thereto, 
with the other portion D of the dam-plate. G is the firebox space, 
F, firehole. The resulting effect in practice from the use of this | 
invention is as follows: Supposing water is introduced into the | 
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Fig.2. 
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rings D, Eagainst the casing cover or chest C, and to force the split 
rings F, G open sideways and prevent the escape of steam in that 
direction ; or the split bevel rings may be dispensed with, and 
asbestos or other suitable packing inserted between the two solid 
rings, and held out by springs. The asbestos performs the func- 
tion of the split rings, and makes the arrangement tight sideways. 
The slide valves for the ends of the cylinder may be one casting, 
or separate castings, connected by a spindle. The relief frames may 
be circular or rectangular, and two or three sets may be fitted, 
depending upon the form of the valve. The frames may also be 
fitted to what are known as double or treble-ported valves. Two 
sets of valves, substantially as described, may be worked back to 
back in conjunction with two cylinders ; one set of valves being 
fitted with the relief frames as above described, the other set of 
valves having plain faces against which the relief frames fitted in 
the i. of the other set of valves work. (Accepted February 16, 
1898. 


9177. J. Weir Cathcart, Renfrew, N.B. Tubulous 
Boilers and Means of Closing the Spaces between 
the Tubes thereof. [8 Figs.) April 10, 1897.—In Fig. 1 the 
upper or steam drum A is placed at the required distance above 
the lower or water drum B, and the heating tubes C, D connect- 
ing the drums are curved outwards, leaving a space G between 
which forms the combustion chamber. The furnace or firegrates 
E are placed outside and under the tubes and are fired from out- 
side through the door F, that is, towards the lower drum. The 
gases are led from the fires, as shown by the arrows, amongst and 
through between the lower part of the tubes C, and pass through 
a contracted space M into the combustion chamber G, where they 
mix and burn, the back of such chamber being closed by a wall of 
tubes or bricks P. Then they leave through an opening N at the 
lower part, and into and along the group of tubes opening to- 








boiler through the injection valve W, it immediately rises up to 
the level N}, and from thence flo vs over the top of the dam-plate 
1) into the barrel of the boiler A; or if the cock M is open the 
water will rise in the firebox wa‘er-pockets and barrel of boiler 
when the level of the latter is reached through the pipe J in 
equal levels. In the event of the firebox end being tilted up, the 
water will be retained in the crown of the firebox by the dam- 
mer D, and assume the direction, more or less, of the water 
evel line L!. If it is desired alternately to inject feed water in | 
the barrel of the boiler in the first instance, and from thence to 
fill the firebox water-pockets H and firebox spaces G, it can be 
done by closing the passage way of the pipe J, and increasing the 
water level in the barrel of the boiler until the water flows over 
the dam-plate D into the firebox water spaces, And if it is de- | 
sired to equalise the levels of the water in the firebox water spaces 
with that of the level of the water in the barrel of the boiler, it 
can be effected by means of opening the cock M in the pipe J, 
and thus giving free passage through the same of the water in 
the firebox water spaces and that in the boiler barrel. (Accepted 


wards the on where they escape from the uptake H. 
boiler is doubl 








When this 
e-ended, as shown in Fig. 2, the tubes are curved 
outwards from both sides of the drums A and B, and the furnaces 
E are arranged at both sides and fired from the outside towards 
the centre. In Fig. 3 the upper drum A, by preference, is brought 
forward out of the vertical line of the lower drum B, and the front 
nest or group of tubes C curving over the fire are reduced in num- 
ber, and the group of tubes D forming and inclosing the back of 
the combustion chamber are increased to form the larger propor- 
tion of the heating surface. The gases from the fire pass towards 
the back of the furnace, and there enter the front group of tubes 
C, which act as a flue R, to carry the gases along the tubes. An 
opening M is made near the top by which they enter the combus- 


for examination, cleaning, and damping the fires are fitted on the 
outside casing, as are also doors K for cleaning and admitting air 
behind the fires. (Accepted February 16, 1898.) 


TEXTILE MACHINERY. 


2561. R. J. Eke, London. ene for the Treat. 
ment of Vegetable Fibres. (3 Figs.) January 30, 1897,— 
The first part of this invention relates to decorticating machinery 
and has for its object to shake any wood off the ribbons as they 
leave the machine.’ This is effected by means of a special shaker 
and shaking table. According to this part of the invention, in 
front of the last pair of tension rollers a of the decorticating 
machine, there is mounted a polygonal drum 6b (preferably trian- 
gular, as shown in Fig. 2) on some or all the faces of which are 
fixed plates or blades c extending beyond the angles, or a circular 
drum with blades fixed on its circumference at suitable intervals 
may be used. The shaker is mounted so as to run at a high speed 























so as to shake the ribbons well as they pass over in leaving the 
machine. The shaking or travelling table f consists of two endless 
bands passing over pulleys, and between such bands there are fixed 
a number of bars or blades ; these bands are preferably mounted so 
as to run faster than the tension rollers a. If found desirable a 
travelling table may be provided between the rollers when very 
long sticks are to be treated, in order that they may be clear of 
one set of rollers before entering the next set. According to the 
second part of this invention, for softening, cleaning, and separat- 
ing the ribbons, any suitable number of pairs of beaters and 
tension rollers are mounted alternately in a suitable framing. 
(Accepted February 2, 1898.) 


7828. Y. Dunkerley, M. Dunkerley, and G. Dun- 
kerley, Failsworth, Lancs. Mules for Spinning. 
{4 Figs.) March 26, 1897.—The object of this invention is to pre- 
vent the over-running of the mule carriage and to ease the sudden 
shock to which the said carriage is liable, at each “run in” 
thereof, and to lessen the vibration thereof which occurs parti- 
cularly at the ends farthest from the headstock in consequence 
of the length of the carriage, and the deflection to which these 
outward ends are liable, the sudden impact against the rigid 
buffers or stops frequently causing a slight recoil of the carriage 
ends. This sudden vibration has also the effect of frequently 
breaking a number of the ends of the yarn and also of weakening 
the same at certain parts by the unequal strain or pull to which 
it is subjected at each “run in” of the carriage. According to 
this invention a bar a is pivoted at one end to a bracket on the 
floor near the outward end of the stretch of the carriage A. The 
other end of the bar a is connected by means of a coiled spring } 
(at about right angles to the bar a) to a bracket b! fixed to the floor. 
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end upon a bearing block in one 
e bar is held by the spring at a 
slight angle to the motion of the carriage, a stop being provided 
on the block to prevent the bar @ from being pulled off the said 
block by the spring b. On the back of the carriage A is fixed a 
bracket carrying a vertical pin on which is a loose bowl or roller 
d, which is placed in such a position as to be capable of coming 
in contact with the horizontal spring bar a. As the carriage A 
commences its forward run, the bowld on the hanging or project- 
ing bracket comes in contact with the spring bar 4, and as it 
travels along the path shown by the line X—X in Fig. 1, it gra- 
dually pushes the said bar a little to one side, which thus has the 
effect of a steady brake to counteract (by means of the spring b) 
the over-running of the carriage A, and so prevents the sudden 
shock of vibration to which the carriage has hitherto been liable. 
(Accepted February 2, 1898.) 


The bar a rests at its eprin 
piece with the bracket 61. 
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tion chamber G. An opening N is made near the bottom ends of 
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the tubes of the back group D, by which the gases leave the com- ' 
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MESSRS. SCHNEIDER AND CO.,’S 
WORKS AT CREUSOT.—No. XIII. 


TYRE SHops. 

Messrs. SCHNEIDER AND Co. commenced to roll 
steel tyres for locomotives and wagons, 23 years 
ago. During a number of years the industry was 
carried on in the armour-plate finishing shop (see 
plan, Fig. 64, page 199 ante). In 1892, however, as 
nore space was required for armour-plate work, it 
was decided to remove the tyre-rolling plant and 
steam hammers, and to suspend the manufacture 
of railway tyres, until a special building could be 
erected. The machinery was, therefore, taken to 
pieces, and stored for a time. 

In 1894 the new works were ready, and the tyre 
machinery was reinstalled in a building 550 yards 
distant from the Bessemer and Siemens-Martin 
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steel works (see Fig. 64, page 199 ante). As a hill 
separates the new tyre shops from the steel works, 
a tunnel 440 yards long was cut through it, to 
establish an easy and rapid means of communica- 
tion by railway between them. Fig. 105 is a plan 
of the tyre works, and Figs. 106, 107, and 108 are 
general views. 

The new tyre shop covers an area of 15,800 
square metres (19,000 square yards), and consists 
of one main building 56 metres (183 ft.) wide, 
68 metres (223 ft.) long, and 9 metres (29 ft. 6 in.) 
high to the springing of the roof. The tyre depart- 
ment comprises : 

1. A building for the hydraulic machinery and 
machine tools ; the offices and store-rooms are in 
this building (A, Fig. 105). 

2. A shed covering the boilers and annealing 
furnaces F, 

3. A delivery shed H. 

4. A tower for the fall tests of tyres G. 

The main building contains all the necessary 
machinery for the special manufacture, and is 
divided into two principal parts ; in one are placed 
two steam hammers. The larger of these (10 tons) 
18 used to forge the ingot, to flatten it, and to punch 
the central hole. With the smaller hammer (8 tons) 
the hole is enlarged, and the disc is finally prepared 
for the rolling mill. These various operations are 
completed at one heat, 


Two coal-fired furnaces, with steam boilers on 
top, serve for heating the ingots. A 2-ton hy- 
draulic crane is attached to each furnace and is 
used for charging the ingots by means of special 
tongs, and for shifting them when heated, to the 
steam hammer. 

The capacity of the furnaces is sufficient to con- 
tain from 12 to 18 ingots, according to their size ; 
they are cast in the shape of a truncated cone with 
an octagonal base. Three charges are made per 
day (of 12 hours) with each furnace, which corre- 
sponds to an average output of 27 tons per 12 hours 
of rough tyre forgings. 

The furnaces are so arranged as to leave ample 
room for the free handling of the ingots and their 
transport from the furnaces to the hammers. 

The following are some data relating to the 
hammers and furnaces : 








boilers of the same type as those above mentioned. 
The dimensions of the reheating furnaces are : 


Length of hearth 4.200 m. (13 ft. 93 in.) 
Width... a 1.900 ,, (6 ft. 3 in.) 
Grate area 1.22 sq. m. (13 sq. ft.) 


A 2-ton hydraulic crane serves each furnace, which 
is large enough to hold from 15 to 20 rings for wagon 
tyres, and can treat three charges per 12 hours, 
equal, for the two furnaces, to 30 tons of tyres per 
day. The rough-forged ring taken from the fur- 
nace by the crane is carried to the mill by a hook 
suspended from a trolley that travels on an over- 
head track. 

The rolling-mill plant consists of a series of 
roughing rolls, of finishing, and of special rolls, the 
latter being used only for the manufacture of gun 
hoops and some other kinds of rings. 
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Height of fall of 10-ton ham- 


mer... ES Ss ... 2.200 m. (7 ft. 23 in.) 
Diameter of cylinder ... a Pe, Pe ee 
Height of fall of 8-tonhammer 1.900 ,, (6,, 2?,, ) 
Diameter of cylinder ... S2 Oc tan ae sr) 
Length of furnace hearth $:400'., (11,, 3: 55 
Width i ‘a .. 1690,, (5 ,, 68,, 
Grate area ... 1,22 sq. m. (18 sq. ft.) 


The furnace boilers are of the multitubular type, 
with short tubes. The flames go through the group 
of tubes upwards, the draught being provided by a 
chimney placed directly over the boiler. 


Height of chimney 
level of works ee 
Diameter at top be Be i ag ey 
Heating surface of one boiler 126 sq. m. (1356.29 sq. ft.) 
Production of steam per pound 
4 lb. 


of coal burnt on the grate ... 
The other part of the plant consists of the tyre- 
[rolling mill and two reheating furnaces, with 


above 
... 980m, (98 ft. 6 in.) 














Erectinc Iron Cuotmney, Tyre SHops, 


A non-condensing 300 horse-power engine, with 
two cylinders, drives the three mills by means of 
toothed-wheel gearing. The following are some 
particulars of the engine : 


Diameter of cylinders 0.800 m. (314 in.) 


Length of stroke 1:700',, (G9 5.) 

Revolutions per minute 45 

Pressure of steam 6 kilos. oa per 
sq. in. 


The rough-forged ring is fed vertically into the 
roughing rolls ; each friction roll is made with a 
groove which takes half the thickness of the tyre. 
The lower roll is fitted with two spindles, and is 
mounted on a block that can be shifted vertically 
by means of an hydraulic cylinder ; this arrange- 
ment maintains an efficient grip during the opera- 
tion of rolling. The pressure on the hydraulic 
piston is 78 tons. The top roll is fitted in the end 
of the shaft, and is without any outside support. 


. 
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The two rolls are driven by toothed wheel gearing; 
the number of revolutions being 60 per minute. 

In finishing the tyres the table is horizontal 
and the rolls vertical. Unlike the roughing rolls, 
those for finishing have cheeks sufficiently high to 
fit the total thickness of the tyre. The central roll 
carries the lower cheek and the outside one the 
top cheek. The outside roll is fitted with two 
spindles, and is mounted on a block movable hori- 
zontally by means of an hydraulic cylinder, in the 
same way as the roughing rolls. The pressure on 
the piston is 100 tons. The centre roll is fixed on 
the end of the shaft. The two rolls are worked by 
toothed gearing, and the speed is 60 revolutions 
per minute. 

The third mill, which is used for gun hoops, is 
similar to the rough-rolling tyre mill, excepting 
that the roll grooves are of the same type as those 
of the tyre-finishing rolls. 

The plant is sufficiently extensive, and is fully 
adapted for the manufacture of all kinds of tyres, 
from those of field-gun carriages weighing 25 kilo- 
grammes (55 lb.) to the largest locomotive tyres 
2.200 metres (7 ft. 2? in.) in diameter, weighing 
650 kilogrammes (12$ ewt.). The gun hoops 
vary in weight from 25 kilogrammes (55 lb.) to 1 
ton, and in width from 50 millimetres (2 in.) to 
280 millimetres (11 in.). 

On leaving the finishing rolls, the tyres are trans- 
ferred by a hydraulic crane to a slab, where they 
are stamped hot, and thence they go to two 95-ton 
hydraulic presses, which finally shape them and 
give the finished diameter. 

Most of the tyres and hoops are afterwards an- 
nealed. For this work two types of furnaces are 
used: The first is a horizontal furnace 2.600 metres 
(8 ft. 6 in.) wide and 16 metres (52 ft. 6 in.) long 
with four grates in one of the sides ; this will con- 
tain 140 wheel tyres, weighing from 35 to 38 tons. 
The time occupied is as follows : 


Heating ... 14 hours 
Cooling ... 48 ,, 
Total 62 ,, 


The second type is vertical, and there are two of 
these with revolving hearths, Figs. 108 and 109, 
page 423, one for tyres up to 1.500 metres 
(4 ft. 11 in.) in diameter, and the other for tyres 
up to 2.500 metres (8 ft. 2,4, in.) in diameter. <A 
3-ton hydraulic crane serves for lifting the furnace 
top and for shifting the tyres in and out of the 
furnace. 

As soon as the proper temperature for annealing 
is reached, the tyres are taken out and placed in 
the open on cast-iron slabs, where they are allowed 
to cool. Sixty tyres can be annealed in these two 
furnaces every 12 hours, equal to an output of 
about 20 tons. Near the annealing furnaces, and 
under the same shed, are two horizontal tubular 
boilers, with inside fireboxes ; these are required, 
as the steam generated in the boilers over the re- 
heating furnaces, is not sufficient for supplying the 
whole of the power. The dimensions of these 
boilers are the following : 

Diameter ap 
Length ses as 
Diameter of fireboxes 
Length of tubes 
Grate area 

Heating surface 


2.800 m. (9 ft. 2} in.) 
8 m. (26 ft. 3 in.) 
1.100 m. (3 ft. 7,5, in.) 
... 4.500 m. (14 ft. 9 in.) 
..  48q. m. (43 sq. ft.) 
... 2158q. m. (2314.32 sq. ft.) 

A wrought-iron chimney 50 metres (164 ft.) 
high, and 1.800 metres (5 ft. 11 in.) in diameter at 
top, is common to these boilers and to the annealing 
furnaces. This chimney was brought on the spot 
in three pieces, which were then riveted together ; it 
was then lifted in place whole, as shown by Fig. 106, 
page 419. It weighs 36 tons, and is fixed to the 
foundation by means of sixteen 46 millimetre 
(1}# in.) bolts. This type of chimney is largely used 
at Creusot. 

The pumps that supply water to the various hy- 
draulic machines are worked by a horizontal Corliss 
engine, with two cylinders, non-condensing ; the 
pumps are in the same line as the steam cy- 
linders. 

Diameter of steam cylinders... 


.550 m. (218 in.) 
plunger pistons ; 


-070 ,, ( 2% ,, ) 


Stroke ... 1.100 m. (3 ft. 7,4 in.) 


The speed varies according to the work. 
i ... 65 kilos. (9241b. per 
square inch) 

All the piping is laid down in passages easy of 
access, thus giving facility of inspection throughout 
at any time. 

The fall tests of the tyres are made in a tower 


Water pressure... 





20 metres (65 ft.) high (see Fig. 110, page 423). 
There are in this tower two dropweights weighing 
each one ton, and having a maximum fall of 16.700 
metres (54 ft. 9} in.). The anvil block beneath 
weighs 10 tons, and is fixed on 3 cubic metres 
(106 cubic feet) of masonry foundations. A 
hydraulic press is erected in an adjacent part of 
this building for special tests. As a rule, tyres 
undergo two kinds of tests—drop and tensile tests. 

The chief object of the former is to. ascertain 
the degree of brittleness of the metal, and each 
railway company has its own conditions for tests. 
For good-class quality tyres the height of fall varies 
from 2.700 to 5 metres (8 ft. 10 in. to 16 ft. 5 in.), 
and the number of blows from two to four. The 
total deflection produced varies from 10 to 25 per 
cent. of the original inside diameter. For a 
superior quality of tyre the conditions are much 
more strict; the number of blows varies from 
four to six, and the height of fall from 8 to 12 
metres (26 ft. to 39 ft.). 

For the second class of test a piece is cut out 
from the part which has the least suffered from the 
effects of the fall tests. These pieces must show 
an ultimate tensile strength which varies, accord- 
ing to conditions imposed by the railway com- 
panies, from 40 to 75 kilogrammes (25.40 to 47.62 
tons per square inch), the elongation being 12 to 
20 per cent. Tests are made on one tyre for 
each cast ; one cast giving from 30 to 90 tyres. 

The Southern of France Railways instead of ten- 
sile tests, insist upon compression tests ; these are 
effected on a tyre which has been bored to its exact 
thickness. The deflection must be 17 per cent. 
under a determined load, which varies accord- 
ing to diameter and section. The tyre is then put 
under the 1-ton falling weight, the largest diameter 
being placed vertically ; it must show a deflection 
of 17 per cent. of the original diameter after 
two or three blows, the height of fall being 
10 metres (32 ft. 9 in.). 

The delivery wharf of the tyre shop is level with 
the wagon platforms. The annual output varies 
from 12,000 to 15,000 tons, according to the types 
manufactured. All the material and plant have 
been designed and built at Creusdt. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we gave an account of the open- 
ing proceedings of the recent meeting of the Insti- 
tution of Naval Architects, and we now continue 
our report. 


Riverine sy Evecrriciry. 

The paper following that read by Sir John 
Durston, the discussion upon which we reported 
last week, was a contribution by Herr F. von 
Kodolitsch on ‘‘Riveting by Electricity.” In 
this was described a machine for the purpose used 
by the author ; as we shall shortly print this paper 
in full, with the illustrations, we will at once pro- 
ceed to the discussion. 

In the discussion on Herr von Kodolitsch’s paper, 
Mr. Hamilton was the first speaker. He said that 
for the purpose of introducing electrical energy in 
the manner suggested by the author, it would be 
necessary to have a central station for generating 
current. If this were not already installed in the 
works, its cost would have to be taken into con- 
sideration. The same thing would apply to hy- 
draulic or pneumatic systems ; but these, it might 
be assumed, would be already purchased. 

Mr. Archibald Denny said that it had been found 
that the number of rivets which could be closed by 
an ordinary hydraulic machine would be from 1100 
to 1200 in a working day. Higher figures had been 
reached on occasions ; for instance, one squad had 
closed as many as 1500 rivets ina day. Naturally a 
good deal depended on the men, the description of 
work, and the manner in which plant was arranged. 
He was not sure but that the machine described in the 
paper would be difficult to handle, and he criticised 
the arrangement of knuckle joint. The furnace 
that he preferred for heating rivets was of the 
nature of an angle-iron furnace ; he thought there 
was a good opening for introducing electricity in 
working auxiliary machinery on shipboard. 

Another speaker said that the machine described 
did not look as if it could be very easily moved, 
being apparently heavier than the hydraulic ma- 
chine it was designed to supersede. He would be 
glad if some further particulars could be given as 
to the weight, for probably it was designed to 





close larger rivets than were wanted, unless for 


exceptional purposes. Mr. Napier also asked for 
additional particulars; he considered that electri- 
city was coming forward in driving machine tools. 
Mr. Macfarlane Gray gave some particulars of a 
machine he had designed over 30 years ago, the 
weight of which was 21 lb., and which would close 
three 1-in. rivets per minute ; it worked sometimes 
with steam and sometimes with air, but the diffi- 
culty then was to get material for the tools which 
would stand to the work. 


SrreAM-LINE EXPERIMENTS. 


On members assembling again in the afternoon, 
the first paper taken was Dr. Hele-Shaw’s contri- 
bution on the ‘Investigation of the Nature of 
Surface Resistance of Water and of Stream-Line 
Motion under Certain Experimental Conditions,” 
Of this very interesting paper we commence the 
publication in full on another page, together with 
the illustrations by which it was accompanied. 

Without the latter it would be impossible to 
describe the experiments made, and for the present 
we shall content ourselves with giving a brief idea 
of the scope of the paper. Our readers will re- 
member Dr. Hele-Shaw’s former contribution on 
this subject read at the International Congress of 
last year. We need hardly call the attention of 
our readers to the valuable and interesting nature 
of the experiment which the author has made. 
His former researches were of extreme importance, 
but in the development of his original idea he 
has added greatly to the value of his work and 
has, indeed, supplied a new chapter to the history 
of physical research. The paper was divided into 
two sections, the first of which was a further inves- 
tigation of flowing water under conditions described 
and exhibited last summer at the Imperial Insti- 
tute. The object of these further investigations 
was to examine more closely the theory set forth in 
the author’s paper, that the clear film or border 
line was a zone of parallel flow or stream-line 
motion. The second part of the paper introduced 
entirely new experiments. The author had de- 
signed special apparatus by which he was enabled 
to secure continuous stream-line motion ; this was 
effected by means of introducing through very fine 
nozzles small streams of a strongly coloured liquid. 
These streams mingled with the stream lines of the 
rest of the water, and in this way the direction of 
flow could be observed. It was shown by com- 
parison of the figures thus obtained and those cal- 
culated and plotted in cases where it is possible to 
arrive at results mathematically, that they were 
practically identical. This will be seen when we 
publish the second portion of the paper and the 
illustrations. By the means adopted the forms of 
stream lines for any given figure which may not 
adapt itself to mathematical treatment can be 
directly obtained experimentally. 

Sir William White opened the discussion. He 
said that he had seen the author’s paper read at a 
previous meeting, and was highly interested in what 
had been put forward. He did not anticipate, 
however, at the time, to how great an extent the 
beautiful experiments then shown would be ex- 
tended. He had intended asking a question as to 
the relation to the film of water close to the solid 
boundary ; but one of the experiments made before 
the meeting, the results of which were shown on 
the screen, had explained the matter. It was seen 
how the film became established. Naval architects 
wanted to know a great deal more than was known 
about frictional resistance. Hitherto they had 
worked on the results of Froude’s labours, and 
had been practically successful. But for exact 
scientific purposes there had always been doubt- 
ful questions in passing from the frictional resist- 
ance of models to that of the actual ship. He 
hoped that by the labours of Dr. Hele-Shaw they 
would be able to get still more accurate results 
and learn what water was doing close to the ship 
in motion, a circumstance at present not sufli- 
ciently known. Twenty years ago he had made a 
trip with Mr. Thornycroft in one of the latter's 
torpedo-boats. This vessel had a hole through the 
bottom through which he could put his finger ; for 
some little distance the motion of the water was not 
felt, but putting his finger further through the hole 
there was a feeling as if it were being cut off. In 
the immediate neighbourhood of the skin of - 
vessel there appeared to be little relative motion © 
the water. By the aid of the ingenious device Te- 
sulting from the use of colour-bands introduced in 
the flowing water in the experiment, a great deal 
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more was to be learned in this direction. When a 
student under Rankine, he had gained instructions 
in the stream-line theory ; the diagrams then put 
before the meeting, which showed exactly what 
the water did, reminded him of the diagrams that 
Rankine had evolved as the result of mathematical 
investigation. In fact, Dr. Hele-Shaw had shown 
the practical agreement between hypothesis and 
practice in this matter. It was possible, however, 
to go even further by the author's methods, and 
where mathematical investigation would fail from 
its intricacy, these experiments might step in and 
afford information of the greatest value. 

Mr. H. H. West had also seen the author’s 
paper of last year and the experiments he had 
shown before the meeting. These were very sug- 
gestive, but the stream lines then lacked distinc- 
ness. It will be remembered that the method used 
by Dr. Hele-Shaw for tracing the course taken by 
the water was by introducing air bubbles; this made 
the lines disjointed and further gave elasticity to 
the water. Moreover, in the early films of water as 
contained between the two plates of glass there was 
an appreciable thickness, and, therefore, there might 
be different mixtures of air and water which would 
cause distortion of the stream lines. By injecting 
a small quantity of dye matter the lines of flow 
could be traced and the difficulties referred to were 
overcome. It was a happy thought of the author’s 
to reduce the channel to extreme tenuity, and it 
was also a most fortunate idea to obtain a channel 
of practically infinite width by cutting it out to the 
shape of the bordering stream line. There was this 
difficulty, however, that in a complicated form of 
body it might be impossible to calculate what shape 
the artificial boundaries should take in order to give 
the correct stream line. He would suggest that 
the author’s experiments only gave one plane out 
of an infinite number, and no light was thrown on 
the behaviour of streams influenced by other streams 
in contact. Ina passage of aship through water 
there were films in contact with each other having 
different velocities. It was interesting to notice 
that well-worn copper on a ship showed lines which 
were apparently those indicating the passage of 
water, and these were something similar to those 
indicated by the experiments that had then been 
shown before the meeting. The great value of the 
investigation was that by colour-bands the author 
had obtained the delineation of stream lines which 
were sustained for a period long enough to allow 
them to be accurately copied. 

Mr. J. I. Thornycroft, in speaking of the effect of 
air on the motion of a fluid, remarked that what 
Mr. West had said was quite true. He himself 
had proposed at one time to reduce the resistance 
of a vessel passing through water by introducing air 
between the skin of the vessel and the water by 
means which were known, and which, of course, 
were not new. He had discussed the problem with 
Lord Kelvin, who had pointed out to him that 
there would be no advantage in having a mixture 
of air and water in contact with the vessel, but, on 
the contrary, there would be a great increase in 
resistance. This was curiously borne out by the 
experiments just witnessed, in consequence of the 
water used not having been boiled, as it would 
have been had the experiments been conducted in 
the author’s own laboratory. There was a good 
deal of air in the water at times ; this hung between 
the plates of glass, and was very difficult to 
remove, the water flowing round it, and being 
diverted from its course. 

Mr. Macfarlane Gray spoke of the clear line sur- 
rounding the body past which the water flowed. 
It was apparent that the flow would settle into the 
condition of least resistance ; and the way in which 
the stream lines are diverted, showed that there was 
less resistance to the shearing of a straightened-out 
water layer than to the friction of air and water in 
confusion. There are, moreover, theoretical con- 
siderations based on the physical properties of 
water which would support this view. 

Mr. A. Denny said it would be of great value to 
those wishing to inquire into the subject if the 
author would give the dimensions of the experi- 
mental apparatus and the velocities at which the 
water flowed. The experiments he had seen were 
extremely interesting to him, especially in regard 
to what had been exhibited in regard to the form 
of struts for propeller shafting. 

Dr. Hele-Shaw, in replying to the discussion, 
said that it was his duty to leave to naval architects 
any particular direction which this line of research 


about the thickness of the films, even with the 
thinness that had been reached, which was ex- 
treme in comparison with what he had formerly 
done, there still was, as was shown in one in- 
stance, a twist in the stream; they could not 
expect, therefore, to get perfect stream lines, and 
certainly such would not exist round ships... It 
would only be by long and careful experiments, 
by study and building up fact on fact, that ex- 
perimental science such as this and mathematical 
deductions could be brought together. Mathema- 
ticians had confessed that they could not satis- 
factorily investigate the stream-line theory to the 
bottom, but experiment might show them the 
way in this respect. He considered that an 
investigation was wanted of the stream-line theory 
in canals or restricted passages, and here the mode 
of investigation which had been put before the 
meeting might obviously be used with advantage. 
It had been suggested that the experiments might 
be carried out on a larger scale ; that no doubt 
would be desirable if it could be accomplished. It 
must remembered, however, that a film of water, not 
more than 5}, in. thick, had to be maintaiued. He 
procured the best plate glass that could be obtained, 
but if large sheets were used he did not think 
it would be possible to get two plane surfaces 
of glass that would be and would remain abso- 
lutely perfect. A variation in the thickness of 
the film produced disturbing results, for reasons 
which would be obvious. He wished to make re- 
ference to one experiment which had been shown. 
Mr. Sydney Barnaby had very kindly sent him 
the lines of a dolphin which had been so unfortu- 
nate as to find its way up the Thames and be cap- 
tured somewhere near Chiswick. Mr. Barnaby had 
told them that the lines of this dolphin were very 
much those of a Thornycroft torpedo-boat reversed ; 
that is to say, it was rather more blunt forward, 
the fine lines being aft. He had investigated this 
matter, and had come to the conclusion that in 
floating vessels such as boats or those propelled 
near the surface of the water in which wave- 
making would form the greater part of the re- 
sistance at high speeds, the form should be finer 
forward than aft. On the other hand, when he had 
to deal with bodies wholly submerged, the resistance 
was less if the blunt end were put in front, the 
more tapering part following, a principle which is 
followed, it may be remarked, in the more modern 
fish-torpedoes. 


Tue ANNUAL DINNER. 


On the evening of Wednesday, the 30th ult., the 
annual dinner was held in the Grand. Hall of the 
Hotel Cecil, the President, the Earl of Hopetoun, 
occupying the chair. A large and distinguished 
company of members and guests assembled, among 
them being a great many foreign members of the 
Institution and others who had taken part in the 
Paris meeting of 1895, the German meeting of 
1896, and also many of those who attended the 
Congress of last year. The dinner was altogether 
a success, the arrangements made being excel- 
lently carried out by the staff of the Institution. 


Horsrt-PowER ABSORBED IN SKIN FRICTION AND 
Wave-MakIneG. 


On members assembling on the morning of 
Thursday, March 31st, the first paper taken was a 
contribution by Mr. James Hamilton, of Glasgow, 
entitled ‘‘ Horse Power Absorbed by Skin Friction 
and Wave-Making, in Ships of Different Forms and 
Proportions, as Deduced from Progressive Trials.” 

Mr. Hamilton had attempted in this way to find 
from the progressive trials of actual ships the 
general principles governing wave-making resist- 
ance. He had selected trials of a variety of dif- 
ferent types which were comparable, and from 
these had deduced formulz which seemed, on the 
whole, satisfactory. To enable broad comparisons 
to be made, speeds considerable in proportion to 
the lengths of ships had to be taken, and he had 
assumed these always as the square roots of the 
lengths. This represented top speeds never at- 
tained by bluff vessels, with the single exception of 
the Livadia. Each ship had been brought to a 
length of 270 ft. The indicated horse-power for 


each at this speed was equal to the NE, or 
16.43 knots. is the author split up into: (1) 
Initial engine friction, taken as 4 per cent. of the 
total power; (2) load engine friction taken as 
7.2 per cent. of the total indicated horse-power, 
or 8 per cent. of the sum of wave-making, skin 





should take. In regard to what had been said 





friction, and propeller waste indicated horse-power ; 


(3) propeller waste of all forms of loss incidental 
to the imperfections of propellers and their positions 
and amounting to the difference of the power de- 
livered through the shafting and the two following 
components (4) and (5), or power to overcome the 
tow-rope resistance; (4) skin friction indicated 
horse-power as calculated from the wetted surface 
on the assumption that the resistance of 1 Ib. at 
the speed of 1 knot absorbs .0030707 horse-power ; 
(5) wave-making indicated horse-power which is 
what remains after deducting (1), (2), (3), and (4) 
from the total horse-power. We shall, in a future 
issue, print Mr. Hamilton’s paper in full, together 
with the diagrams by which it is illustrated, when 
the results of his methods and calculations can be 
followed in detail by our readers. 

Mr. R. E. Froude opened the discussion on this 
paper. Hesaid he had only received Mr. Hamilton’s 
contribution since entering the room, and naturally 
had not been able to master the details, or follow 
the reasoning upon which the author based his 
arguments. Moreover, he was not accustomed to 
view the subject from the same standpoint, and it 
required some little time to take up a different 
position in considering the problem set forth. He 
did not, therefore, feel disposed to criticise the 
paper at length, and could only say how glad he 
felt that shipbuilders were in the habit of dealing 
with these problems in a matter so scientific. 

Mr. A. Denny said he occupied an intermediate 
position between Mr. Froude and Mr. Hamilton, 
as his firm possessed an experimental tank, such 
as that over which Mr. Froude presided, whilst, at 
the same time, they were, like Mr. Hamilton’s 
firm, builders of ships. He also, however, did not 
feel capable of then criticising the paper, as he had 
not had time to go carefully through it and ade- 
quately study its contents. He would take that 
opportunity of repeating an argument he had urged 
in the Council and elsewhere, in season, and, per- 
haps, out of season, as to the need of getting papers 
prepared in good time and distributed to members 
who were likely to take part in discussions a week 
or ten days beforehand. Referring to Mr. Hamil- 
ton’s methods, he thought the author adopted good 
and scientific methods according to the data he had 
at his disposal. He would not say that he agreed 
with all the assumptions set forth in the paper, but 
he considered that bringing all speeds to a common 
speed was a step in the right direction. If the 
paper had been in the hands of shipbuilders in 
sufficient time they would have an opportunity of 
applying the principles set forth to their own 
actual experience in vessels built and tried ; the re- 
sult would have been one of great value, and would 
have proved a most interesting contribution to the 
Transactions ; as it was, the Institution had lost a 
feature which might have proved of the greatest 
importance. 

Sir William White said that it was always in- 
teresting when members of the Institution gave 
methods they were accustomed to use in their own 
work. The papershowed that Mr. Hamilton was 
following on the lines laid down by his late partner, 
Dr. Kirk. The speaker had had an opportunity 
of glancing through Mr. Hamilton’s paper. In 
regard to the short time it had been distributed 
before reading, he might inform members that the 
Council had to accept the paper at a late date or 
postpone the matter for a year. They had thought 
it best to accept the contribution for that meeting. 
He would point out, however, that the rules of the 
Institution would allow of written additions to be 
made to the discussion later on, and he hoped Mr. 
Denny would take advantage of this by making 
the comparison he had suggested and sending it on 
to the secretary, so that it might be incorporated 
in the Transactions. His present position at the 
Admiralty enabled him to gain information by means 
of the experimental tank, but during the time he 
was not in the Government service he had used the 
progressive trials, in the guise of large-scale model 
experiments. He assumed that Mr. Hamilton had 
taken the total losses as his standard, but was of 
opinion that he had made an under-estimate, and 
if this were so certain corrections would be neces- 
sary ; these corrections, however, would not affect 
the validity of the principles set forth in the paper, 
and the thanks of the Institution were certainly 
due to the author for giving the result of many years’ 
work. 

Mr. John Inglis had read the paper as he came 
to the meeting in a hansom cab. Members were 





obliged to Mr. Hamilton for doing anything that 
vould make it easier to deduce the results that 
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Institution. The preparation of the 
paper had involved a great deal of 
work, and had taken longer than was 
anticipated. This was the reason it 
had not been prepared sooner. He 
should explain that he had worked 
on results attained, using the curves 
set forth in Mr. Taylor’s well-known 
contributions on the —— The 
results might be more or less quan- 
titatively, but that would not affect 
the general principles set forth to 
any large extent. Mr. Inglis had 
referred to the influence of size and 
of form upon speed. The author had 
not meant in his paper to neglect the 
influence of size, but rather to draw 
. a distinction between size and form 








Fig 777. 
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\\ ss X in regard to skin friction. He agreed 

\ \ \\ NG __ Bed ----S \ with Mr. Bilesin hisremarks. That 
\ \\ gentleman had said that an increase 

A \ in beam did not necessarily increase 
AX WW \ resistance; that might be so if the 


= : Slit ends of the vessel were fined down 
in a proper manner. In his paper he 
did not profess to go in for many 
small refinements, but put forward 
the effects of skin friction and wave - making 
resistance. 
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ments. The speaker thought, however, that | 
sie and breadth should be taken into account. | 
Yevertheless, it must be pointed out that an in- | eee ee ee ey 
crease in breadth in viiiin to length did not | Direction or Turning in Twin Screws. ; 
necessarily increase resistance, and the same thing) Mr. R. KE. Froude next read a paper on “ Kx- 
might be said as regarded fullness of form. The; periments on the Effect of Direction of Turning in 
great value of the paper was that it gave a basis for | Twin Screws.” 

investigation and calculation nearer than anything; We published Mr. Froude’s paper on page 416 of 
hitherto put forward. our last issue. He had made model experiments 
_Mr. Hamilton, in replying to the discussion, apolo- | at Haslar to discover whether, for convenience in 
gised to members for not having put the paper for- | arrangement of starting platforms in the engine- 
ward before. He need hardly say that that was not | rooms, that twin screws should be made to turn 
the fault of the secretary or the executive of the inwards when going ahead, instead of outwards, as 
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usual, The results showed that in the models of 
the particular ships in question the arrangement 
was favourable to efficiency rather than otherwise, 
the difference being almost within the limits of error 
of experiment. The results of the experiments 
were given in diagrams attached to the paper. 

The discussion on Mr. Froude’s paper was 
opened by Mr. Holmes reading a letter from Mr. 
John Duncan, of Port Glasgow. The writer said 
he was very much interested on reading Mr. 
Froude’s paper to find that the latter’s conclusion 
was opposed to a result obtained with a small 
twin-screw vessel built by his firm two years ago. 
Mr. Froude was careful to state that in the models 
of the particular ships in question the turning of 
the screws inwards was favourable to efficiency 
rather than otherwise ; and the author further said 
that later experiments with other models showed 
the same results as the first. .Mr. Froude, the 
writer continued, made no reference to the parti- 
cular ships in question, but stated as his final 
conclusion that the results gave good assurance 
that twin-screws may be made to turn inwards 
instead of outwards, without sacrificing efficiency. 
The author thus left it to be inferred that for 
any vessel, irrespective of form, while it is not 
safe to count upon an advantage from turning 
the screws inwards, still the probability is that 
there would be a slight gain, and at any rate 
there would be no loss of efficiency. If this con- 
clusion were published as the finding of so eminent 
an authority as Mr. Froude without some qualifica- 
tion, Mr. Duncan considered it might be seriously 
misleading, and he, therefore, gave some particulars 
of the trials of a twin-screw steamer, the Kia Ora. 
Her dimensions were 120. ft... between perpen- 
diculars, by 23 ft. beam, by 12 ft. 3 in, depth 
moulded. She was fitted with two sets of triple- 
expansion engines, which were built with locomo- 





tive guides, so that the engines might be turned 
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either way to go ahead according to the screws 
fitted on the shafts. At the vessel’s trials the 
draughts were 5 ft. 7 in. forward and 6 ft. 1 in. aft 
to bottom of keel, which was 5 in. deep, and the 
displacement was 280 tons. At this condition of 
trim and displacement a speed of 10 knots was 
guaranteed. The trials were between the Cloch 
and Cumbrae lights on the Clyde. The first trial 
was on Saturday, June 6, 1896, and the mean 
speed of four runs, with the screws running inwards 
was 9.11 knots. The vessel was brought back to 
the yard and the propellers shifted to opposite 
shafts ; no other alteration whatever was made on 
the machinery. In the same trim, on Monday, the 
8th, the vessel was again run four times on the 
course, the screws on this occasion turning out- 
wards. A mean speed of 10.34 knots was reached, 
or 1.23 knots more than on the Saturday’s run. 
This was a considerable gain in favour of turning 
the screws outwards. There was plenty of steam 
on both occasions, and the engines were fully 
opened out. The mean revolutions were practically 
the same on both trials. The weather conditions 
were good on both days. 

Mr. Macfarlane Gray pointed out that the ex- 
periments made by Mr. Duncan, did not throw 
much light on the problem in the absence of 
indicator diagrams. It was not at all improbable 
that the engines might have been less efficient when 
reversed, than when running with the link in the 
ordinary or ‘‘ go-ahead” position. He thought 
Mr. Duncan should be invited to send indicator 
diagrams. 

Mr. Watkins was somewhat surprised at the 
paper. He had anticipated that the meeting would 
have been told how great was the difference in 
efliciency between inward and outward turning 
of the twin screw, instead of being informed that 
there was practically nothing to choose. He 
narrated his experience with a twin-screw tug 
which could not be turned round in the whole 
breadth of the River Thames when the screws were 
turning inwards, but by alteration in this respect 
was made to turn very easily. Mr. Froude here 
remarked that he had not dealt with the question 
of turning at all. 

Sir William White would not challenge the 
accuracy of what Mr. Watkins had said, but he had 
had large experience with screws turning inwards, 
and had found no difficulty in regard to steering. 
He would remind the meeting that there were 
many other features in the design of a ship besides 
the turning of the screws which might affect the 
steering, and before saying anything upon that 
subject in regard to results obtained with any parti- 
cular vessel, it would be necessary to know the shape 
of the stern. The subject before the meeting, 
however, was not that of steering, but whether any 
sacrifice in propulsive efficiency was likely to be 
made by making screws turn inwards. The results 
of Mr. Froude’s investigations showed that no 
detriment need be anticipated in that respect. 
The Admiralty had put that question to the test, 
and had found that the propulsive efficiency was 
not only high with inward-turning screws, but that 
the vessels also answered their helm readily. 
There were, as is well known, advantages gained 
in the arrangement of the engine-room with inward- 
turning screws. In regard to Mr. Duncan’s letter 
the difference of the two arrangements appeared 
enormous, and he was sorry the writer of the letter 
was not present. My. Gray had referred to the 
disturbing result likely to arise through reversing 
the engines. Some information should also be 
given as to the form of the stern of the vessel. 
He was sure that there was something beyond the 
direction of the screws which affected the results. 

Mr. J. I. Thornycroft referred to a vessel with 
a Thornycroft stern mentioned by the author. He 
thought the facts stated pointed to a quantity of 
water being set in motion and coming to the pro- 
peller when moving with vhe ship. 

Mr. Sydney Barnaby asked Mr. Froude if he 
had tried screws slightly overlapping and running 
in the same direction. Mr. Normand thought that 
improved efficiency could be obtained in this way. 

Mr. Froude, replying to Mr. Barnaby’s question 
first, said he had tried screws running in the same 
direction and almost touching, but had been unable 
to find that any results differing from those ordi- 
narily obtained were produced. In regard to many 


of the criticisms on the paper, he would remark that 
the experiments narrated only included 21 forms of 
ship. Some of these differed widely, but, neverthe- 
less, there were other forms, therefore the results 





could not be taken as exhaustive : the paper only 
pretended to put on record the observations ob- 
tained on certain experiments. It must also be 
remembered that these were model experiments, 
and corrections might be necessary in transferring 
their results to what might be obtained with real 


ships. 
TruNkK-DEcK STEAMERS. 

The next paper read was contributed by Mr. W. 
Ho6k, the title being ‘‘ Trunk-Deck Steamer Oscar 
i” 

Mr. Hok’s paper described trunk-deck steamers 
as vessels having erected on the midship portion of 
the upper deck two fore and aft vertical girders 
which extend for at least one-half of the vessel’s 
length, and are efficiently incorporated with the 
main structure of the vessel and carry on the deck 
connecting their upper members all hatches, deck 
machinery, loading, and discharging gear, pipes, 
ventilators, companions, &c. We shall publish 
Mr. H6k’s paper in an early issue, with the illustra- 
tions, and need not, therefore, give any lengthened 
abstract on the present occasion. 

The discussion on this paper was opened by Mr. 
Martell, who stated that many of these vessels had 
been built and had answered their purpose well ; 
whether they carried more deadweight on their 
registered tonnage was a question he would not go 
into. He was contented to know that they had 
been doing their work successfully. He must, how- 
ever, express his disagreement with the author 
in regard to what had been said about dispensing 
with pillars. Doubtless the trunk afforded a very 
strong construction in itself. It was the upper 
flange of the girder, but in order to be fully effec- 
tive it must be connected with the lower member 
in an efficient and satisfactory manner. He gave 
particulars of a vessel that came under his observa- 
tion in which the connections between the upper 
and lower parts of the ship were insufticient, the 
consequence being excessive vibration. This had 
been cured by putting in pillars and adding an efti- 
cient kelson ; as the latter had been cut away in 
order to get in large boilers and place them low in 
the ship. In large passenger vessels where owners 
insisted on spacious saloons without obstruc- 
tions in them, there was a tendency to dispense 
with pillars, and he would say, in passing, that 
shipbuilders were often unfairly pressed by ship- 
owners in matters of this description. Mr. Hok had 
referred to a vessel which was, in the speaker’s 
opinion, deficient in regard to the number of 
pillars. He did not think such a vessel would 
have been classed at Lloyd’s ; whether the author 
would be able to get round the Board of Trade 
Rules was another matter. No doubt the trunk 
supplied a very strong girder, and might be substi- 
tuted for stringers or other longitudinal strengthen- 
ing, but it was a question how far it ought to be 
supported by pillars ; its principle of structure in 
regard to strength as standing alone could not be 
objected to. 

Mr. Ropner, whose firm had built a number of 
ships of this type, said that he preferred to construct 
these vessels with the usual erections and scarph 
them into the trunk deck. This took full advantage 
of the girder and produced a very strong structure. 
The usual method of strengthening a ship was by 
putting in extra material, but this deducted from 
the carrying capacity; but if, as in this case, they 
could apply the same weight of material to adding 
to the capacity and buoyancy of the vessel it was a 
distinct gain. Reference had been made to stopping 
the trunk ends short of the forward part of the 
ship. The only object in following this plan was 
to afford room for walking round the trunk. It 
was found, however, in practice that the top 
deck was the natural navigating part of the 
vessel. Mr. Martell had spoken of the need for 
pillars. He agreed that they were necessary ; but 
in vessels of this nature the pillars that exist 
should be of the kind suggested by the author 
and should be attached in the efficient manner 
described, and not by a couple of rivets at the ends, 
as was too often the case. Mr. Hok had suggested 
that the deck should be continued below the trunk ; 
that he did not agree with, and it would do away 
with the whole object of the design in regard to 
the vessel being self-trimming. That was an im- 
portant commercial item, for with these ships nothing 
was paid for trimming, which might amount to a 
considerable sum. He did not agree with what the 
author had said as to the cost of building. If 
classed at Lloyd’s there would be no reduction, but 














the other societies made certain concessions in 
consideration of the trunk. This form of vessel 
certainly did enable full advantage to be taken of 
the Board of Trade Rules, in regard to tonnage. 
He would not say anything about ‘‘ getting round ” 
Government Regulations ; it was sufficient to remark 
that the design was suitable for producing vessels 
favourable to Board of Trade Rules. He thought 
it was an advantage to make the trunk follow the 
shear of the ship, and he did not see there was great 
benefit to be obtained in making it straight. These 
ships also compared very favourably with other 
designs in loading and unloading. The sides of 
the trunk might be sloped or curved in order to 
facilitate the flow of grain. 

Sir Raylton Dixon followed Mr. Ropner. He 
said it might be taken for granted that the details 
given in the paper and by the last speaker were 
likely to be those which were favourable to the 
system described. In deadweight capacity advan- 
tages were claimed, but on analysis of the figures 
the speaker found that the carrying power of the 
vessels in proportion to the registered tonnage was 
not so great as was common in vessels of ordinary 
construction. It was not unusual for ordinary 
cargo boats to carry 2} times the deadweight of 
the net registered tonnage. This was more than 
had been claimed for some of the ships of the new 
type mentioned in the paper. Under these circum- 
stances he did not see how the claim was made 
good, or that the Board of Trade Rules had been, 
he would not say ‘‘got round,” but met in the 
very scientific manner which the meeting was given 
to understand had been put in practice. It had been 
said that these trunk-deck steamers were built at 
about 10 per cent. less cost than ordinary vessels. 
That would mean that there was 10 per cent. less 
material, or, at any rate, a large percentage of that 10 
per cent., such as would be represented by material, 
deducting the amount to be set against labour, &c. 
Making this correction, he thought that the trunk- 
deck steamer compared very badly with ordinary 
steamers, so far as carrying capacity was concerned. 
It must be understood his remarks were made on 
general grounds, as he had not yet constructed any 
vessels of this class himself, but he did not know 
what he might come to. It was claimed that there 
was facility in discharging cargo. Now to lift a 
certain weight a given number of feet a given 
amount of power must be expended whatever might 
be the shape of the ship. If they had to lift cargo 
over the sides of a trunk some feet above the 
deck, if was evident that more power and more time 
would be required than if the trunk did not exist. 
In regard to trimming by the stern he failed to see 
how that advantage came in with these steamers, 
because the trunk ran forward as well as aft. On 
the whole, the speaker did not appear to consider 
that the designers of these vessels had circumveuted 
the Board of Trade Rules so much as they might 
have been accused of doing, and he thought that 
there was probably something about the design that 
accounted for this. 

Mr. Robert Thompson said that 13 or 14 years 
ago designs for a vessel of this description had 
been prepared in his office on the suggestion of a 
shipowner. The designs were not carried out as the 
construction was found to be more costly than in 
the case of ordinary vessels. He would confirm 
what had been said by Sir Raylton Dixon in re- 
spect to carrying capacity, there being any number 
of ordinary deck vessels that would carry 2} 
their net register. In fact, in exceptional cases, 
that figure was greatly exceeded. It was said 
that the side of the trunk was nothing more than 
carrying inward the side of the vessel, and with 
regard to surplus buoyancy it would be better to 
have the ordinary construction. Moreover, it was 
far better to have surplus buoyancy nearer the 
water; it was no good in the middle line of the 
ship where the trunk was placed. In past times 
a good many self-trimming ships had been built, 
some of these had sailed and never been heard of 
again ; they were lost no one knew how or where. 
These vessels were not fitted with wing boards, and 
therefore the space at the side of the vessel where 
the deck met the side was not filled when taking 
in grain or other homogeneous cargo. Afterwards 
the Board of Trade insisted on wing boards being 

laced, and this had produced an improvement. 
"hat would apply equally to the trunk-deck vessel, 
in which grain or small coal would be liable to 
shift. He felt certain that the Board of Trade 
would not allow these vessels to sail with homo- 
geneous cargo unless they had shifting boards. He 
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endorsed what Mr. Martell had said about the ab- 
sence of pillars ; these were especially necessary in 
broad shallow vessels. The author had said that 
the seas would not wash over the trunk or turret 
deck. It was a curious fact that when turret ships 
were first built bulwarks were not needed, but 
as time went on bulwarks were added, so that 
the turret steamers were getting to look more like 
ordinary steamers. The question of speed in dis- 
charging cargo was really a matter of derricks and 
winches, and was independent ot the form of trunk. 
In conclusion, Mr. Thompson said he would not be 
afraid to take an order to build an ordinary steamer 
that should have the same cargo capacity as one of 
these trunk-deck steamers and at the same cost. 
Moreover, it was more easy to get about the deck 
of an ordinary steamer than to climb over the up- 
and-down arrangements described in the paper. 

Mr. Swan pointed out that the trunk - deck 
steamer was nothing more than an ordinary oil 
steamer, such as they had been in the habit of 
building for a great many years. 

Mr. Hék, in replying to the discussion, said that 
in regard to the question of cost a distinction should 
be made as to the Registration Society under which 
the work was done. If the steamer were built under 
Lloyd’s Rules it would be about the same price as 
an ordinary steamer, but the Bureau Veritas gave 
certain reductions in the scantling in consideration 
of the strength given by the trunk, and this would 
enable a saving of 8 to 10 per cent. being made. 
The deadweight capacity of the vessels selected had 
been criticised. The examples which he had 
brought forward in the paper were not very high, 
still on the dimensions he did not think that any 
ordinary ship would do as much. The straight 
trunk was advantageous, inasmuch as it gave a 
greater depth of girder in the centre where depth 
was required, whilst at the ends the depth was 
less, and thus weight was saved. Another reason 
why the straight trunk was preferred was that it 
reduced the tonnage slightly. The reason why the 
vessel trimmed by the stern was that the trunk 
was straight, whilst there was greater depth at the 
after part. The self-trimming properties were 
obtained by means of the trunk, for any shifting 
of the cargo that might take place would fill up the 
spaces at once, and what was required to make this 
good would be supplied by the trunk above the 
deck. It was perfectly correct to say that oil 
steamers had been built for many years, of prac- 
tically the same construction ; if, however, the 
design were not entirely novel, it might be a very 
useful type of boat. 

Sir William White, who occupied the chair, said 
that increased earning power was what the builder 
of a mercantile vessel aimed at producing. This 
could be reached by changing the type of vessel ; 
and whether what had been done in these ships 
had been an evasion of the Board of Trade Rules, 
or if evasion were not considered a pleasant word, 
he would substitute utilisation in a scientific 
manner of the rules, members were very glad to 
hear of recent practice in this respect. He quite 
agreed with what Mr. Martell had said about 
pillars, and he had himself suffered from their 
omission after they had been put on the drawings 
which he had prepared. At the same time the 
trunk deck gave a very stiff girder, and there- 
fore if the pillars were made very strong and were 
thoroughly well attached to the deck and bottom, 
they could be spaced wider than would be admis- 
sible with ordinary vessels. 


Resistance or Souips In A Fur. 


A paper by Herr B. Schieldrop, of Bergen, on 
‘Resistance to the Motion of Solids in a Fluid,” 
was next read. This paper was a long contribution 
describing certain principles. which the author had 
evolved and experiments which he proposed should 
be made. It was somewhat difficult to follow it at 
the reading, and the author did not read the paper 
to the end. 

Mr. Morrish, of the Admiralty, had, however, 
gone through the paper and spoke on the subject. 
He said that if the author had been present at the 
meeting of the day before and seen Dr. Hele- 

haw’s experiments, he would not have been so 
doubtful about the stream-line theory. He asked 
the author if in all the experiments he proposed 
the apparatus to be tested would be submerged. 

To this the author replied that in one case the 
&xis would be coincident with the surface of the 
water. Mr, Morrish pointed out that under such 


circumstances wave-making resistance would have 
to be taken into account. 

Mr. Macfarlane Gray said he had a high appre- 
ciation of the paper, which contained many sugges- 
tive remarks. A perusal of it would bring home 
to readers the fact that no movement of a body in 
water could take place without there being an 
equivalent transverse motion of the fluid. 

Sir William White had read the paper, and had 
a fairly complete idea of what the author proposed 
to discover, and the way in which he would set 
about the task. The diagrams showed the care 
and thought that had been spent on the model 
proposed. The speaker did not think, however, 
that verification of the stream-line theory was 
required in this way. The fundamental difficulty 
to be got over was, that if the model were made in 
sections for the purpose of finding pressures, it 
would be difficult to maintain fairness of form ; 
whilst if continuity of form were preserved, he did 
not see how they were to get records of pressures. 
If the author could solve this difficulty he would 
achieve a great triumph. 

Mr. Schieldrop, in replying to the discussion, said 
it was his purpose in suggesting the experiments, 
not to establish a stream-line theory, as he had 
nothing to do with theory, but to produce facts 
showing what is the resistance to the passage of a 
ship through water, and what were the components 
of that resistance. 


Earty AMERICAN MARINE ENGINEERING. 


At the evening meeting of Thursday, March 31, 
the first paper taken was a contribution by Mr. 
Charles H. Haswell, U.S.N., entitled ‘‘ Remini- 
scences of Early Marine Steam-Engine Construc- 
tion and Steam Navigation in the United States of 
America from 1807 to 1850.” 

The discussion on Mr. Haswell’s paper was 
opened by the reading of a letter to Mr. Holmes 
from Sir Frederick Bramwell. The writer said he 
was sorry that he would not be able to attend the 
meeting to hear Mr. Haswell’s paper. Mr. George 
Tangye, of Soho, had lent him some original docu- 
ments by Mr. Robert Fulton, which, although 
they were before the earliest date mentioned in the 
paper, he should have asked the chairman to allow 
him to produce. As the writer could not be pre- 
sent, he had sent these papers to Mr. Holmes, 
thinking that members present might like to see 
them. The first was dated from the Bridgewater 
Arms Hotel, Manchester, on November 4, 1794, 
and was from Mr. Robert Fulton to Messrs. 
Boulton and Watt, asking the price for a 3 or 4 
horse-power engine, to be placed in a boat. The 
next was a letter of August 6, 1803, from Mr. 
Fulton to Messrs. Boulton and Watt, accompanied 
by a drawing of that date and a print of the time 
bill of the steamers Raraiton and Phoenix, from 
Philadelphia to New York, price 44 dols. The 
last paper was a letter of July 28, 1804, from Mr. 
Fulton to Messrs. Boulton and Watt, with sketch 
of the engine that he required. These letters we 
print below. 

Manchester November 4th 1794. 

GENTLEMEN, —I shall esteem it a favour to be informed 
of the expense of asteam engine with a rotative movement 
of the purchase of 3 or 4 horses, which is designed to be 
placed in a boat. You will be so good as to mention 
what sized boat it would occupy, and I wish to have it in 
as little space as possible ; and what you concive will be 
the expense when finiseed compleat in the boat ; whether 
you have one ready of the dimensions specified, or how 
soon one might be finished, with the weight of coals 
which it will consume in 12 hours; and what quantity of 
purchase you allow to each horse. As I am anxious to 
apply some engines of the above dimensions as soon as 
possible, your emediate answer will much oblige your 

Most obedient and very humble servant 
Rost. Futon. 
Bridgewater Arms Manchester. 


Paris the 6th of August 1803. 

Messrs. Boulton and Watt, 

Birmingham. 

GENTLEMEN,—If there is not a law which prohihits the 
exportation of steam engines to the United States of 
America, or if you can get a permit to export parts of an 
engine, will you be so good as to make me a cylinder of 
a 24 horse-power double effect, the piston making a 4-ft. 
stroke ; also the piston and piston-rod. 

The valves and movements for opening and shutting 
them. 

The air-pump piston and rod. 

The condenser with its communications to the cylinder 
and air pump. . 

The bottom of the cylinder cast in form as in the 
drawing, and the dispositions of the parts as near as 
possible as a in the drawing. The other parts 
can be made at New York, and as it will save the expense 








of transport, and they require a particular arrangement 


which must be done while I am present, I perfer having 
them done there. Therefore if it is permitted to export 
the above parts, you will confer on me a great obliga- 
tion by en me with them, and placing me the 
_ on your list —— when finished please to pack 
them in such a manner as not to receive injury and 
send them to the nearest port which I suppose is Liver- 
_ to be shipped to New York to the address of 
rockhurst Livingston, Esqre., the amount of the ex- 
nses will be placed to your order in the hands of Mr. 
poor Wm. Erving, American Consul, Nicholas-lane, 
Lombard-street No. 10, London. Thesituation for which 
this engine is designed and the machinery which is to be 
combined with it, will not admit of placing the con- 
densor under the cylinders as usual, but f hope the com- 
municating tube to the condensor will not render the 
condensation less perfect or injure the making of the 
engine. 

Should you find a difficulty in getting a permit to ex- 
port the parts above mentioned, I hope to be able to 
obtain it through our minister, Mr. Monroe. And as 
there is some difficulty in passing letters to and from 
Paris and Birmingham, which may lose much time, you 
will be so good as to furnish me the above parts as soon as 
possible without waiting to hear further from me. 

Please to write as soon as possible under cover to Mr. 
Erving, as before mentioned. In which I beg you to 
answer the following questions : 

What might be the size of the boiler for such an engine; 
how much space for the water and how much for the 
steam? What is the most improved method of making 
the boiler and economic mode of setting it? How many 
pounds of coal will such an engine require per hour, and 
what is the expence at Birmingham ? 

Can you inform me what is the difference in heating 
with coals or wood, as in most cases w must be used in 
America ; and must not the furnace be made different 
when wood is to be used ? 

What will be the consequence of condensing with 
water salt, as in places where the engine is to work the 
water is brackish ? 

What will be the interior and exterior diameter of the 
> aa and its length, and what will be the velocity of 
the piston per second ? This information will enable me 
to combine the other parts of the machinery. 

hen can the engine be finished, and how much will be 
the expence? Your favouring me with the execution of 
this order and es a above questions -will very 
much oblige your most obedient 


Rue Vangirard No. 50 & Paris. 

Can the fap and arrangement of the cylinder con- 
densor and air pump be adhered to as in the drawing 
without injuring the working of the engine? 





Rosert Furton. 


The drawing referred to is a coloured sketch 
showing a cylinder, condenser, and air pump. 
Attached to the drawing is an advertisement (or, 
perhaps, a proof of an advertisement) of the sailing 
of ‘‘ steam boats” between New York and Phila- 
delphia. There is a rough woodcut of a side-wheel 
steamer having paddle-wheels rather forward, and 
unprotected by sponsons or paddle-boxes. 


Messrs. Boulton Watt and Co. 

_ GENTLEMEN,—I like your mode of placing the air pump 
in the condensor, but as my movements confine me to 
3 ft. in width, the condensing vat ought not to exceed 
that width, could not the condenser be made like a box, 
about 4 ft. long, 20 in. wide, and 2 ft. deep, as in this 
sketch. If so, I shall be completely accomodated ; if 
not, you must use your particular composition of the 
parts. I must beg of you, however, to fit me in this 
respect ; if possible, perhaps a hole at A may be con- 
venient for a man to pass his arm and draw any chips or 
dirt which might get into the or rather under the valve 
of the air pump, the hole to be covered with a plate. In 
a former letter I mentioned that the air pump will have a 
stroke of two feet. I see by your drawing you have it 
16 inched diametor in the interior. I presume this width 
is calculated accordingly. 

On tuesday I go out of town for 6 weeks or two months. 
I shall not trouble you farther about the combinations 
you will have the goodness t> proceed immediately to the 
construction on the manner you deem best suited to my 
purpose. 

I am with much respect 


ours 
London the 28th of July 1804. R. Fuiton. 


A coloured sketch is on this letter. 

Sir Frederick Bramwell added that he would 
also have been glad to have been allowed to men- 
tion another matter in connection with somewhat 
early imarine-engine construction, namely, three 
years after the limiting date of Mr. Haswell’s paper. 
The writer was in New York, in 1854, when there 
was a steamer plying from New Jersey to New 
York, the real name of which he forgot, but the 
nickname was the ‘‘ Smoothing Iron.” He be- 
lieved he had alluded to this steamer in meetings 
of the Naval Architects ; but, even if so, he hoped 
he might be allowed to repeat that the steamer had 
a flat bottom, and was provided for about two- 
thirds or three-fourths of its whole length—mea- 
sured from the stern forward—with four or five 
very shallow strips (one could hardly call them 
keels) running longitudinally and closed at their 
forward ends. Into each of the channels thus made 
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Fic. 63. Encine ror Drivine Dynamo. 


there was injected air by an air-pump, under a 
slight pressure, only just sufficient to overcome the 
‘*head ” of water, and this air travelled along the 
channels and escaped at the stern. In order to 
keep down the species of ebullition, there was a 
projecting work at the stern, which earned for the 
boat the name of the ‘‘smoothing iron.” The 
object of the inventor was to substitute air friction 
for water friction. The writer saw the vessel at 
work, but was never on board of it, and his recol- 
lection was that he was told that about the same 
result was got out for the total horse-power em- 
ployed as would have been obtained if none of the 
power had been devoted to working the air pump, 
and if it had all been employed to the paddles of an 
ordinary water-skin friction boat. 

Mr. Martell pointed out that the paper was 
hardly one on which discussion could take place, 
but it would be a valuable addition to the Trans- 
actions. Mr. Macfarlane Gray said that as the 
Transactions of the Institution would be the 
material from which history would be compiled 
perhaps in two or three hundred years’ time, it 
ought to be put on record more plainly than in the 
title of the paper that the author had dealt only 
with engineering on one side of the Atlantic. On 
this side of the ocean our fathers and grandfathers 
had been doing pretty much the same thing at the 
same time, and he thought that many of the points 
mentioned in the paper had their origin in this 
country. 

THe Freep or Warer-Tuse Boiiers. 

Mr. A. F. Yarrow next read a paper entitled 

** Description of some Experiments with a Water- 
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Fic. 65. Exectricatty-Driven Pumps. 

Tube Boiler.” This we printed in full with the | the considerable improvement in evaporative duty 

illustrations last week. | which had, as might be expected, resulted from its 
Mr. C. H. Wingfield was the first speaker on this adoption. He had for a long time been using a dia- 
per. He said that Mr. Yarrow was very much to gram similar to Mr. Yarrow’s Fig. 2 (see page 411 


Fic. 67. Exectrric Locomotive. 





congratulated on the simple form of the feed ante), except in regard to the curvature of the lines, 
heater which he had applied to his boiler, and on | and he wished to say a few words about these lines. 


PLANT. 
MOTT, ENGINEERS. 








Mr. Wingfield’s diagram was shown on the walls 
of the theatre, and we give it in Fig. 3, page 428. 
It would be seen, he said, that it was essentially a 
straight-line diagram. He had had considerable 
experience in plotting experimental results, and he 
always preferred before making a diagram, if 
possible, to so arrange his data that, when plotted, 
they should theoretically lie along a straight line. 
Professor Rankine had given an approximate 
equation on page 293 of his ‘‘ Steam Engine” for 
determining the probable efticiency of a boiler, and 
from this Mr. Wingfield had some eight years ago 
derived the expressions shown on Diagrams 2 and 
3, which we reproduce on page 428, viz. : 

WwW =8 
ne 
xz 


and We = { EB— (Wh x A) }; where We 
pounds of water evaporated from and at 212 deg. 
per pound of coal; W A= pounds of water evapo- 
rated per hour from and at 212 deg. per square 
foot of heating surface ; « = square feet of heating 
surface per pound of coal burnt per hour; E = 
theoretical evaporation from 1 lb. of coal. B and 
A = constants depending chiefly on the design of 
boiler and the supply of air to the fuel respec- 
tively. 

It would be seen that {Wc = EB — (Wh x A)} 
was the equation to a straight line. To test the 
accuracy of this deduction he had plotted (Fig. 2) 
the four trials made by Professor Kennedy with 
a Thornycroft boiler of the ‘‘Speedy” type, and 
it would be seen how closely the four large dots lay 
along the thick straight line, thus amply confirm- 
ing the accuracy of Rankine’s methods. He had 
selected this particular series of trials on account 
of the extraordinary care taken by Dr. Kennedy to 
eliminate error as far as possible, but Messrs. 
Thornycroft had made other trials which also 
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amply confirmed the corrections of Mr. Wingfield’s 
straight-line diagram. On the same diagram (Fig. 2) 
he had reproduced the dotted curve of Mr. Yarrow’s 
Fig. 2, the experiments on which it was based 
being shown by the five crosses. Without the 
knowledge that the true equation corresponded to a 
straight line, this curve was probably as good as 
any other of the many lines which might have been 
drawn among the crosses. The moment it was 
known that a straight line might be expected, it 
was at once seen that the thin straight line the 
speaker had drawn, was almost certainly the correct 
one ; four out of the five crosses falling practically 


Fig. 2. We -EB-(WhxA) 
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onit. This result is greatly to the credit of the 
officer conducting the trial. In the same way, a 
straight line fitted the experiments without a feed- 
heater, at least as well as Mr. Yarrow’s curve, and 
as it agreed with Rankine’s equation, Mr. Wing- 
field’s own diagram was, he thought, more likely to 
be correct. It was obvious that, though so closely 
correct within the limits of the diagram (a trial 
with another boiler justified the extension of the 
thick line as far as shown), the curve could 
not be straight indefinitely, otherwise it would 
cut the base at some point at which, while the 
evaporation was very high per square foot of 
heating surface, no water was evaporated per 
pound of coal. This would be an obviously absurd 
result. No doubt the line would bend so as to 
become more and more nearly parallel with the 
base, to which it would approach more and more, 
but without ever reaching it. He thought the 
curves in Mr. Yarrow’s Fig. 2, tending, as they 
did, to become less and less parallel to the base as 
the evaporation increased, must necessarily be 
inaccurate. Since deducing the equations he had 
a he had learnt th:t the one in Fig. 3 had 
veen previously published on page 224 of Dr. 
Thurston’s book on the steam boiler. As Rankine 
did not show how to obtain the values of his con- 
stants A and B, Mr. Wingfield had indicated two 
methods. In Fig. 2 the value of EB could be 
read off directly, and by dividing by E (the evapo- 
rative value of the coal) it was easy to obtain B. 
The slope of the straight line gave A, which was, 
of course, one-tenth of the ‘‘dip” on the tenth 
division. Mr. Wingfield preferred Fig. 3, how- 


ever, for the purpose of determining the constants. 
Init the base represented heating surface per pound 
of water evaporated from and at 212 deg., and 





above this he plotted corresponding values of the 
heating surface per pound of coal burnt per 
hour. A was obtained by direct measurement 
and the slope of the thick line, drawn through Dr. 
Kennedy's experiments, gave the value of E B.* 
The speaker thought it a pity that in some quarters 
the air pressureallowed in a stokehold was restricted, 
since it was not necessarily a measure of how hard a 
boiler was worked. The true measure of forcing 
was, as shown by the diagrams, the rate of evapora- 
tion per square foot of surface, and higher air pres- 
sures would not improbably result in greater 
economy when combined with judicious design. 
The need of a good instrument for measuring the 
carbonic oxide in smoke, was pointed out by Pro- 
fessor Unwin in his Forrest Lecture, and Mr. 
Wingfield hoped, with Mr. Yarrow, that the many 
inventors who were, he knew, at work on this pro- 
blem would soon bring it to a satisfactory solution. 
Sir John Durston wished to add his congratula- 
tions to those of Mr. Wingfield upon the very in- 
teresting paper which Mr. Yarrow had contributed, 
and he would take that opportunity of bearing 
witness to the great willingness which Mr. Yarrow 
had always shown to give the Institution infor- 
mation obtained in his experimental work. The 
speaker had put on the wall of the theatre a dia- 
gram prepared to show the results of certain eva- 
porative trials made with the Belleville boilers of 
the Sharpshooter and the Powerful. He failed to 
see the double advantage which Mr. Yarrow claimed 
in regard to getting economy and also freedom 
from breakdown in case of the pumps giving out. 
He thought if the feed were stopped the boilers 
would soon come to grief. Mr. Macfarlane Gray 
had stated on the previous day that the efficiency 
of the boiler where feed heating was used was due 
to the greater capacity of the heating surface, and 
this was undoubtedly the fact. The coldest water 
should meet the coldest gases. It would be in- 
teresting if Mr. Yarrow would put one of this new 
type of boiler into a boat and thus get the com- 
bined efficiency of boiler and engine, so removing 
any question that might arise as to the quality of 
the steam. The temperatures of the fire that were 
given were very interesting. It would be seen that 
over 2000 deg. was recorded. He would like to ask 
whether care was taken to eliminate the effect of 
radiation, and thus get only the temperature of the 
flowing gases. The record of these suggestions 
brought to his mind how good a thing it would be 
if a big laboratory could be started by means of 
which boiler and engine trials could be made on a 
large scale, results being obtained by means of a 
Froude’s dynamometer. 
Mr. Milton pointed out that Mr. Yarrow had not 
mentioned all the advantages that followed from 
putting feed into the boiler in the way described. 
He had dealt with evaporative efficiency, but there 
was one other point to which the speaker would 
call attention. If sufficient heating surface were 
allowed in the feed tubes, all deposit and im- 
purities that might be in the water would be de- 
posited in those tubes. They were furthest re- 
moved from the fire, and would be least likely to 
burn out, whilst clean surfaces would be obtained 
for tubes immediately in contact with the hottest 
gases and the radiant heat of the furnace. Sir 
John Durston had asked what would happen if the 
feed pumps stopped. Of course, if the feed pumps 
broke down altogether, and nothing were done to 
the fire, the boiler would be destroyed ; but con- 
sidering the question of feed stopping through 
slowing down or any circumstances of that nature, 
they might consider that ordinary precautions 
would be taken as to shutting dampers, &c. In 
any case, however, these rows of tubes would 
only be in the same position as the rest of 
the boiler. Circulation would go on in this 
bit of the boiler just as it would do now in the 
whole of the ordinary boiler. Mr. Yarrow had 
shown by experiments that tubes furthest from the 
fire would act as down-comer tubes, and that would 
take place in the three back rows of the boilers 
illustrated, the water ascending in those nearer the 
fire. Sir John Durston had referred to the advan- 
tages gained with the Belleville boiler in regard to 
fuel economy in consequence of fitting economisers. 
But Mr. Milton would point out that there was 





*It may be interesting to point out that the form of 
Mr. Wingfield’s diagrams, and of Professor Rankine’s 
equations, follow from the fact that the flow of heat from 





gas to water in a boiler varies as the square of their dif- 
erence in temperature, See ENGINEERING, vol. 1x., 
59. 
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another feature in these new boilers that had to be 
taken into consideration. This was the combustion 
chamber between the steam-generating elements 
and the economiser elements which distinguish 
this new form of boiler. The Belleville specially 
wanted a combustion chamber, particularly when 
working at high rates of evaporation. This was 
apparent from what Sir John Durston had said on 
the previous day when he had told the meeting that 
additional air was admitted under pressure between 
the two sets of elements. Other boilers had the 
disadvantage of the steam-generating tubes being 
so close to the fire, and an effort had been made to 
cure this by leaving out rows of tubes. To judge 
by the diagram, a gain of about 15 per cent. in 
economy had been attained by putting in the 
economiser associated with the combustion chamber, 
Sir John Durston here stated the gain was from 
15 to 22 per cent. Mr. Milton, continuing, said 
15 per cent. was approximately the gain that Mr. 
Yarrow had made by his new arrangements, but 
the speaker was of opinion that the actual figures 
would show something a little Jess than this. In 
the paper it was stated that 67 deg. was the mean 
difference in one set of experiments, but it was 
curious that the mean for the figures obtained on 
the three sets of experiments, under varying condi- 
tions, was also 67. Mr. Yarrow had used 20 Ib. to 
21 lb. of air per pound of coal. By Rankine’s 
method of finding the temperature of combustion, 

and taking the figures recorded showing the loss of 
temperature of the gases in passing among the 
tubes of the boilers, and further assuming that the 
loss of temperature would be proportional to the 
amount of heat absorbed, it would be found that 
rather less than 15 per cent. gain would be reached. 

A few years ago he was occupying his mind with a 
scheme for firing boilers. On comparing notes 
with his late friend Mr. Blechynden, it was found 
they had both been working on the same lines ; Mr. 

Blechynden, in connection with this matter, gave 

him some results of experiments he had made with 

a Blechynden water-tube boiler, and these results 

agreed very closely with those obtained by Mr. 

Yarrow and shown on his diagram. Mr. Blechynden 

obtained an evaporative result of 9 lb. of water per 

square foot of heating surface, which was nearly 

the same figure as was given in one of Mr. 

Yarrow’s experiments. At an evaporation of 6 lb. 

of water Mr. Blechynden’s figures came still nearer 

those of Mr. Yarrow, but when the evaporation 

was reduced still further to 3 lbs., the efticiency 

fell off, and was absolutely less than was obtained 

when the 6lbs. of water were evaporated. The 

latter figure gave the maximum efficiency for Mr. 

Blechynden’s boiler. This caused some surprise, 

and in order to investigate the matter, sight holes 

were put in the sides of the boiler. In this way it 

was possible to follow the working of the furnace, 

and it was found that with low rates of fuel con- 

sumption, the gases instead of flowing so that they 

were spread over the whole area of heating surface, 

took the shortest cut to the chimney, and left large 

parts of the tubes untouched ; the whole heating 

surface was therefore not in practical operation. 

The incident ‘showed that it would not do to go 

too much on theory, and Mr. Wingfield’s formula 

was not everything that was required. He would 

suggest to Sir John Durston that it would be 

advantageous to put cold water into the top of the 

economiser instead of into the bottom. In that 

way the theory of hottest gases and hottest water 

would be carried out more fully; a simple mechanical 

arrangement could be fitted to, prevent the econo- 

miser from emptying itself if the feed pumps 

stopped. 

Mr. Rounthwaite asked why Mr. Yarrow put the 
feed water in at the bottom of the tubes, instead 
of supplying it from the top vessel ? As so arranged 
it had to be discharged upwards, which was against 
the natural course of circulation ; if the feed were 
put in at the top it would give an improved circu- 
lation, and he did not think there would be any 
great mechanical difficulty in effecting this. 

Mr. Macfarlane Gray referred to remarks he had 
made on the previous day. He thought Mr. 
Yarrow would get a still better result than had been 
obtained if the feed water were supplied to the 
boiler at the temperature of the steam. It might be 
taken as a principle that no heat should be supplied 
to the boiler by the fire, for the purpose of raising 
the temperature of the water ; only latent heat 
should be communicated through the heating sur- 
face of the boiler. All other heat should be 





supplied by means of steam from the boiler, which 
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would heat up the cold feed until the steam tem- 
perature was reached, so that only the latent heat 
had to be supplied to make steam. 

Mr. Hughes asked if it would not be advisable 
to connect the rows of tubes inside the vessels ? 

Mr. Hadden described at some length the methods 
followed by Professor Lambert and himself, by 
means of which temperatures had been obtained. 
They had screened the thermo-junction so as to 
cut out the radiant heat of the furnace in some of 
the experiments, and had found practically the 
same result, whether the wires were subject to the 
radiant heat or not. In the thermo-couple resist- 
ance increased with a rise of temperature. Not much 
was known of temperatures above 1000 Centigrade. 
One great difficulty was to insulate the wires 
of the junction upon each other, and for this mate- 
rial they had found asbestos thread answer best. 
The speaker then described the manner in which 
the pyrometer had been calibrated, the usual plan 
of employing the melting points of various sub- 
stances having been followed. 

Mr. Watt said many years ago he had made a 
water-tube boiler which had not only feed-water 
heater, but had a feed-water casing as well. This 
was fitted in order to prevent heat getting to coal 
in the bunkers. 

Mr. Yarrow, in replying to the discussion, said 
he agreed with Mr. Wingfield that it would be very 
nice if the curve on the diagram could be made into 
a straight line, but he thought it was fairer to make 
the line go over the spots than the spots go over 
the line. He thanked Mr. Milton for having men- 
tioned another advantage due to the new arrange- 
ment. He agreed that the proper combustion of 
gases was more important than extra heating sur- 
face. In regard to the two curves on his diagram 
showing too great an advantage for the economiser, 
be would point out that he only attempted in his 
paper to describe experiments, and the results 
given were those obtained, although, perhaps, 
the records might be a little too favourable if 
ordinary working conditions were taken. In the 
first set of experiments they had made, the 
feed had been put into the top vessel in the old 
way. Certain things had occurred, however, which 
made the change to the arrangement shown de- 
sirable. As to circulation being uncertain in the 
middle tubes, that was not a fact; it might be 
thought that the water would be uncertain whether 
it should go up or down, and however, this might 
be at first, when the water once started going a 
certain direction it was very dificult to stop it. It 
was an example of the old adage ‘‘ train up a child 
in the way it should go.” Mr. Macfarlane Gray’s 
remarks were very instructive. It would seem at 
first that no advantage could be gained by heating 
feed water with live steam ; the fact was, however, 
that if the water were heated to the point of 
ebullition, it would fly into steam directly it touched 
the heating surface. In this way motion would be 
created, and there would not be still water, which 
it was well known did not absorb heat so fast as 
water in motion. It is easy enough to try this 
experiment : let anyone put their hand into a basin 
of water, and gradually add hot water. This could 
be done for a long time, so long as the hand were 
kept still, but if it were moved about the heat 
would be felt. 

(To be continued.) 








THE NORTH GERMAN LLOYD T.-SS. 
“KAISER WILHELM DER GROSSE.” 
(Continued from page 364.) 

WE reproduce on our two-page plate this week an 
elevation, plan, and sections of one of the twin sets 
of propelling engines of the Kaiser Wilhelm der 
Grosse, and on page 430 we give a cross-section 
through the cylinders and valves and other details, 
while on page 434 will be found a reproduction of 
a photograph of the crankshaft. The engines are 
constructed on the Schlick-Yarrow-Tweedy system 
of balancing, and diagrams are given on the present 
page and on page 434 to illustrate the principle and 
the result. 

It will be seen that there are four cylinders, and 
that the arrangement differs somewhat from that 
usual in the British application of the system, where 
one low-pressure cylinder is placed at the forward, 
and another at the after, end. In the case of 
the Kaiser Wilhelm der Grosse the high-pressure 
cylinder is forward, and is 1320 millimetres (51% in.) 
in diameter, the intermediate is 89? in., and the two 
low-pressure cylinders each 96} in., the stroke in 


each case being 68{ in. Cylinders are bored in the 
Stettin Works with a vertical spindle. The body 
of the high-pressure is 40 millimetres (1.58 in.), and 
of the intermediate-pressure and low-pressure 35 
millimetres (1.38 in.) thick; while the liner of the 
high-pressure cylinder is 40 millimetres, and of the 
intermediate-pressure and low-pressure 38 milli- 
metresthick. The liners are of cast iron, and some 
representative tests showed a tensile strength of 
from 19.2 to 20.9 kilogrammes per square millimetre 
(12.19 to 13.27 tons per square inch). All the 
cylinders are jacketed. When completed the cy- 


3 


crossbar of the T-piece. This is illustrated in 
detail on page 430 (Figs. 43 to 45). The area of 
the steam ports of the high-pressure cylinder is 2100 
square centimetres (3253 square inches), of the in- 
termediate and low-pressure cylinders, 5300 square 
centimetres (8214 square inches). Balancing pis- 
tons are used, connected directly with the con- 
denser, and the usual rings are fitted in the slide 
valves. 

The cylinder pistons are of solid cast steel, and 
are arranged to give a clearance of 10 millimetres 





(0.39 in.) at top, and 20 millimetres (0.79 in.) at 
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linders were tested under hydraulic pressure, in the 
case of the high-pressure cylinders to 18 atmo- 
spheres (262 lb. per square inch), the intermediate 
to 10 atmospheres (146 lb.), and the low-pressure 
4 atmospheres (58 lb.). The one casting in- 
cludes cylinder and valve casing (Fig. 42, page 430), 
and the holes through which the cylinders are 
bolted together were made oval to allow for varia- 
tion of expansion in the length of the cylinder. 
Cast-iron fitting pieces 20 millimetres (0.79 in.) 
were put in between the castings when the engine 
was hot and bolted up with spring washers under 
the nuts. 

There is one piston valve on the high-pressure, 
two piston valves on the intermediate, and one 
double-ported slide valve on each of the two low- 
pressure cylinders. The eccentric-rods are not 
bent, but are provided with a forked top. They 
are constructed of forged steel, and the eccentric 
straps of cast steel, lined with white metal, having a 
width of 165 millimetres (64 in.). In the case of 
the two piston valves for the intermediate cylinder 
the eccentric-rods and links operate a T-piece 








sliding in guides suspended from the valve casing, 








the ordinary valve spindles being connected to the 





bottom. The high and intermediate cylinder 
pistons have Ramsbottom rings, and in the two 
low-pressure pistons Buckley’s ring is used. As 
will be seen from Fig. 42, page 430, two of the 
pistons are made very thick for balancing purposes. 
Lindsay’s packing is used at the top, and white 
metal at the bottom, glands. The piston-rods are 
of forged steel. Each extends through the top of 
its cylinder, where it is 7} in. in diameter, while 
under the piston it is 250 millimetres (9.84 in.) in 
diameter. Each piston-rod is connected to the 
crosshead and piston with a cone and nut fixed by 
screws. Owing to the splaying out of the framing, 
the crosshead has four cast-iron shoes, lined with | 
white metal, running on four guides. 

The connecting-rods are attached by the usual 
forked arrangement, and the length bears a pro- 
portion of 2 to 1 of the piston stroke ; a long con- 
necting-rod assists balancing. Each rod is 3500 milli- 
metres (11 ft. 6 in.) long, the upper end being 240 
millimetres (9.45 in.) in diameter, and the lower 
end 300 millimetres (11.81 in.). 

The reciprocating parts are carefully balanced, 
and the diagrams, Figs. 54 and 55 annexed, prove 


‘that the result is excellent, showing that the 
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BELPAIRE BOILER FOR CAPE TOWN ELECTRIC SUPPLY WORKS. 


CONSTRUCTED BY MESSRS. 


section at the back and a guide plate between and 
two wrought hollow steel columns in front, the 
condenser, entirely of copper, being separate. 

But to return to the shafting of the Kaiser 
Wilhelm der Grosse, the four cranks, as illus- 
trated, weigh 83,000 kilogrammes (about 82 tons). 
Diagrams are reproduced on page 434 of the 
twisting moment exercised by each of the four 
cranks upon the screw shaft, the magnitude of this 
twisting moment varying with the angle of revolu- 
tion. It may not be uninteresting to some of our 
readers if we describe the method by which this 
twisting moment is obtained. The effective steam 
pressure on each piston is determined for several 
positions of the cranks on the diagrams, this pres- 
sure being known as soon as the difference of pres- 
sure on both sides of the piston is found. If the 
effective pressure for each angle of revolution of 
crank is noted, a curve of effective steam pressure 
is obtained for each cylinder ; this is Curve I. on the 
diagram, designated ‘‘ steam pressure on piston.” 
This effective steam pressure alone, however, does 
not give the actual vertical effort on the crankpin ; 
for at every instant of revolution the masses of 
the parts in motion must either become accelerated 
or have their velocities reduced, the effect being 
respectively to either reduce or increase the effect 
of the steam pressure on the pistons. The results 
shown by the curve of the effective steam pressure 
have, therefore, to be modified by the effects of 
the acceleration or retardation of the moving parts. 
By these corrections to the curve of effective steam 
pressure, we obtain the Curve II., designated 
“pressure of steam and acceleration of weights 
combined.” 

There is, however, still a third force, acting 
Vertically, to be considered ; that is to say, the 
attractive power of gravity acting on the moving 
parts. This diminishes the effective pressure on 
the crankpins when the parts are moving upwards, 
and increases it when they are moving down- 
wards. We ascertain, therefore, the vertical force 
due to the action of gravity, and adding this to, 
or subtracting it from (as the case may be), 
the forces already obtained for the various posi- 
tions of the crank, we obtain Curve III., showing 





= a 





the effective vertical pressures due to pressure of 
steam, acceleration and action of gravity combined. 

From these diagrams of vertical forces we now 
obtain at each instant the twisting moment for 
each of the four cranks, by means of a simple 
construction shown by the diagrams. If we com- 
bine these four curves, taking into account the 
relative positions of the cranks, we obtain the 
curve denominated ‘‘ twisting moments in shaft 
combined,” which shows how great at each instant 
is the twisting moment transmitted by the shaft. 
It shows that the greatest twisting moment ob- 
served is only 1.19 times as great as the mean 
twisting moment, which is calculated from the indi- 
cated capacity of the engine, and that this mean 
twisting moment is only 1.5 times as great as the 
smallest twisting moment observed. These two 
figures can only be regarded as very remarkable, 
inasmuch as, with the majority of engines with 
three or four cranks, the greatest twisting moment 
(found in the manner described) is 1.3 to 1.5 times 
as great as the mean moment calculated, while 
the least moment is frequently less than half as 
large as the greatest moment observed. 

The thrust shaft which, with the other parts, was 
illustrated on page 370 ante, is 5000 millimetres 
(16 ft. 5 in.) long and 570 millimetres (22.45 in.) 
in diameter. There are nine rings, the total thrust 
surface being 32,000 square centimetres (4960 
square inches). The rings are hollow, the metal 
being 25 millimetres (0.98 in.) thick, and the thrust 
block is directly coupled to an extension formed on 
the main bedplate for this purpose (Fig. 25, page 
370 ante). 

The line shafting is also 22.45 in. in diameter 
with a 9.45-in. hole bored through it, each section 
being 6630 millimetres (21 ft. 74 in.) long. The 
total length of shafting is on the starboard side 
59,780 millimetres (about 196 ft.), and on the port 
side 60,680 millimetres. This difference is ex- 
plained by the overlapping of the propellers, 
necessitating that the former should be ahead 
of the latter by 35} in. The length of line 
shaft is the same in both cases, the difference being 
made up in the length of the propeller shaft. 
It was decided instead of making all the lengths 
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of the line shafting 6630 millimetres, to substitute 
in one instance on the starboard side, a length of 
5730 millimetres, and a short piece of 900 milli- 
metres, instead of one length of 6630 millimetres. 
Should any length be fractured, it is thus possible 
with one spare length of 6630 millimetres to com- 
plete the line on either starboard or port side, for 
the 900-millimetre piece can be changed. 

The propeller shaft is 600 millimetres (23.62 in.) 
in diameter, with a 9-in. hole in the fore end, re- 
duced to 4in. in three steps, from 78 in. or so 
from the outermost end. The length of the pro- 
peller shaft on the starboard side is 14,450 milli- 
metres (47 ft. 5 in.), and on the port side 15,350 
millimetres (50 ft. 4gin.). Thisisin one piece. For 
the connection between the line and the propeller 
shaft a solid flange was formed at the end of the 
former, while on the end of the latter a loose flange 
was forced on by hydraulic pressure, and to pre- 
vent it working off when the propeller is running 
astern, a ring in pieces was put into a ‘turning 
out” of the shaft pretty much like a thrust ring, 
and this is securely bound by wire. 


(To be continued.) 





BELPAIRE BOILER FOR CAPE TOWN 
ELECTRIC LIGHT WORKS. 

Ws illustrate on the present page one of two large 
locomotive-type boilers, arth by Messrs. Clayton 
and Shuttleworth, of Lincoln, for the Cape Town Elec- 
tric Light Works. The boiler is of the Belpaire type, 
which offers great advantages in respect of the staying 
of the firebox crown, as through stays can be used ; 
and these for large fireboxes and high working pres- 
sures are perhaps better than girder stays, as they 
leave the top of the firebox comparatively clear for 
cleaning purposes. ‘There is also saving in weight. 
The boiler is constructed of mild steel throughout, the 
firebox plates being of special quality for withstandin 
the high temperatures. The scantlings on plates an 
stays are to suit the Board of Trade requirements for 
a working pressure of 150 lb. per square inch. The 
extreme length of the boiler is 22 ft. 6 in., its width 
6 ft., and the height, exclusive of ashpan and fittings, 
7 ft. 9 in. The longitudinal seams are fitted with 
double butt strips, and all rivet holes are drilled in 





position. The main diameter of the barrel is 5 ft. 6 in. 
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The barrel plates are ,;in. thick. Front plate, throat 
plate, and firebox casing ;®; in. Tube-plates ? in., and 
the firebox plates ,;%; in. The inside dimensions of 
firebox are: Length, 6 ft. 0,%; in. ; width at top, 5 ft.; 
width at bottom, 5 ft. 3? in. ; total depth, 5 ft. 24 in.; 
depth to firebars, 4 ft. 6} in. There are 98 steel tubes 
in the boiler, each of 3 in. external diameter, 10 
8.W.G. thick, and 12 ft. 14 in. long between the 
tube-plates. This includes six stay tubes, with nuts 
on each side of the tube-plates. The total heating 
surface is 1080 square feet, and the grate area 32.2 
square feet. The guaranteed evaporative performance 
is 5360 lb. of water per hour. 
jected to a hydraulic test pressure of 280 Ib. per square 
inch, and a steam pressure of 150 | per square inch 
without the least sign of leakage or «ay weakness. 





CENTRAL LONDON RAILWAY. 

IN previous issues, on pages 214 236, 259, and 329 
ante, we have given an account of .!.e Central London 
Railway, dealing with the route, the stations, the 
electric locomotives, the generating plant, the tunnels, 
and the shields used in constructing them. In the 
present issue, on pages 426 and 427, we give views of 
some of the plant used by Messrs. Walter Scott and 
Co., of Newcastle-on-Tyne, in the construction of the 
tunnels. In future issues we shall deal with other 
parts of the contractors’ plant, and for the present 
shall confine ourselves to a very brief notice. Elec- 
tricity is largely used for driving the various ap- 
pliances, and has proved itself most useful for the pur- 
pose, as it permits of the transmission of power with- 
out encumbering the tunnels with bulky pipes. Fig. 63 
illustrates one of the engines for producing the motive 
power. Fig. 64 shows the kind of dynamo used. In 
Fig. 65 we have a set of electrically-driven hydraulic 
pumps, with rams 1} in. in diameter by 4 in. stroke. 
Fig. 66 shows another design of hydraulic pumps, used 
for working the small shields ; these have rams 1} in. 
in diameter by 3 in. stroke, Fig. 67 shows an electric 
locomotive. The motor drives the axles through worm 
gearing. These locomotives will travel at a speed of 
8 miles an hour up inclines of 1 in 30. Other examples 
of the contractors’ plant will be illustrated when we 
publish the detailed description. 








NOTES FROM THE NORTH. 
Guascow, Tuesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
the pig-iron market last Thursday some 30,000 tons of 
iron were dealt in. The tone was flat, and on the day 
Scotch iron declined in price 2d. per ton. Cleveland was 
weak, and dropped 3d. per ton. In the afternoon about 
20,000 tons changed hands, and prices recovered 4d. per 
ton. The settlement prices were as follow: Scotch 
iron, 46s. 14d. per ton; Cleveland, 40s. 14d. ; Cumber- 
land and Middlesbrough hematite iron, 49s. 44d. and 
5ls. per ton respectively. On the following forenoon 
some 10,000 tons were dealt in, and prices were very 
strong, Scotch iron advancing another i ‘r ton. 
Only some 5000 tons changed hands in the afternoon, 
and prices gave way from 4d. to 1d. per ton. At 
the B sean the settlement prices were 46s., 39s. 104d., 
493. 3d., and 5ls. per ton respectively. A good tone 
ruled on the market on Monday forenoon, when some 
10,000 tons were dealt in, and prices were rather harder. 
At the close of the forenoon market Scotch closed 2d. per 
ton up, and Cleveland 14d. per ton up. Something like 
10,000 tons were done in the afternoon, and prices gave 
way ld. per ton. The settlement prices were 46s. 1}d., 
403., 49s. 6d., and 5ls. per ton. Between 10,000 and 
12,000 tons were sold this forenoon, and the tone of 
the market was hardly steady. In the afternoon 
only one or two lots changed hands, and the market 
closed firm with higher prices. The settlement prices 


were 46s. 14d., 40s., 49s. 6d., and 51s. per ton. Con- 
sumers still continue to buy freely, and the production 
of hematite iron especially is readily absor' The 


market continues to be influenced by the political situa- 
tion, and now the Spanish-American quarrel has become 
so acute, speculation is checked which showed signs of 
development a few weeks ago. There are still 81 furnaces 
in blast throughout Scotland, the same number as were 
in blast at this time last year. Six of the furnaces are 
making basic iron, 36 are making ordinary iron, and 39 are 
working on hematite iron ore, an additional ordinary fur- 
nace at Clyde Iron Works having been snbstituted for a 
hematite one during the week. The shipments, while 
being considerably in excess of the February shipments, 
have fallen very much below those of the month of 
March of last year, but they are expected to improve 
during the present month, the -ecent storms delaying the 
arrival of steamers. The following are the prices asked 
for No. 1 makers’ iron: Clyde, 51s.; Gartsherrie, Sum- 
merlee, and Calder, 51s. 6d.; Coltness, 52s.—the fore- 
going all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 50s. 6d.; Shotts (shipped at Leith), 52s.; 
Carron (shipped at Grangemouth), 51s. 6d. per ton. 

Finished Iron and Steel Trades.—There is a great and 
increasing activity in the manufacturing branches of the 
Scotch iron and steel trades, and prices are being well 
maintained, 

The Question of Sunday Labour in the Steel Trade.— 
In consequence of the pressing demand for ships’ plates, 
for some Sundays back, it is stated that in several of the 
steel works, labour has been carried on on that day. As 


The boiler was sub-| Th 





that is against the rules of the men’s society, a meetin 
of the committee was held in Glasgow yesterday, at whic 
the subject was discussed and arrangements made to 
attempt to effect a discontinuance of the practice. The 
works affected are, it is said, those of the Clydebridge, 
Mossend, and Lanarkshire Steel Companies. In these 
both union and non-union labour is employed, but should 
no arrangement be come to, the probability is that the 
union men will be withdrawn from their places. This is 
said to be the first time in the history of the Scotch steel 
trade for Sunday labour to be attempted. 


Glasgow Copper Market.—There was not anything done 
in copper at the forenoon meeting of the market last 
ursday, and the prices remained unchanged. The 
market was still idle in the afternoon, but prices were 
well maintained, the statistics for the past month being 
regarded as favourable. On the following day the market 
was still without any transactions. In the afternoon the 
price fell 1s. 3d. per ton. Monday’s market was also 
idle, but the price made 2s. 6d. in the forenoon, and other 
1s. 3d. in the afternoon. There were buyers at 50/. per 
ton cash, but sellers wanted 2s. 6d. per ton more. Copper 
was quite idle this forenvon, but steady, at 51/. per ton 
cash, and in the afternoon there was again no business, 
the quotations remaining unaltered. 


Sulphate of Ammonia.—This commodity continues to 
be very quiet, and still at 9/. per ton. f.o.b. Leith for 
prompt delivery. 

Clyde yp oar Trade: Launches in March.—The 
trades of shipbuilding and marine engineering are at 
present exceedingly busy on the Clyde, and many of 
the establishments are working overtime. During the 
month of March some 32 vessels, aggregating upwards 
of 38,000 tons, were put into the water, most of which, 
however, were of small dimensions. Here are the names 
of a few of the large steamers that were launched : 
The Uganda, 4500 tons, built and engined by Messrs. 
A. Stephen and Sons, Linthouse, for the British India 
Steam Navigation Company; the Angola, 4300 tons, 
built for Messrs. Mackay and MacIntyre, Glasgow, by 
Messrs. D. and W. Henderson and Co.; the Malaga, 
4200 tons, built by Messrs. Hamilton and Co., Port Glas- 
gow, for the Asiatic Company ; the Aurelina de Larringa, 
3800 tons, built by Messrs. > Ase and Co, of the same 
= for Messrs. Larringa and Co.; the Ula, 3450 tons, 

uilt for the British India Company, by Messrs. Denny 
and Brothers, Dumbarton; the Cunapa, 3000 tons, 
built by Messrs. Russell and Co., for Messrs. Thom- 
son and Co., St. John’s, New Brunswick; the Nord- 
hurst, 3350 tons, built by Messrs. Hamilton and 
Co.,. for the Norden Company, Copenhagen; the 
Ichang, 2100 tons, built by Messrs. Scott and Co., 
Greenock, for the China Navigation Company, of Lon- 
don; a screw steamer, 2600 tons, built for the Roumanian 
States Railways, by the Fairfield Shipbuilding and 
Engineering Company. The new orders for the past 
month are unprecedented, amounting to about 96,000 
tons, and these are considerably swelled by the Admi- 
ralty contracts. The tonnage on the stocks, and to lay 
down, is understood to amount to about 482,000 tons. 


The Tenders for the First-Class Cruisers.—The follow- 
ing are the amounts of the tenders for the four first-class 
cruisers that have recently been contracted for to the 
orders of the Admiralty: Fairfield Company, 490, 000/. ; 
Barrow Company, 442,000/.; Clydebank Company, 
503,000/.; Scott and Co., Greenock, 525,0002.; London 
and Glasgow Company, 529,000/.; Earle’s Company, 
Hull, 530,000/7. ; almer’s Shipbuilding Company, 
Jarrow, 538,000/.; Sir W. G. Armstrong, Whitworth, 
and Co., Elswick, 550,000/.; C. S. Swan and Hunter, 
Wallsend, 551,000/. 


Proposed Combination in the Rivet Trade of the West of 
Scotland.—The West of Scotland has for some time been 
the centre of the bolt and rivet industry in Britain, but of 
late years English firms have made strenuous efforts to 
oust the Scotch manufacturers from markets hitherto held 
by them. Steps are therefore at present being taken, it 
is understood, to secure a combination of the various rivet 
manufacturers in the West of Scotland, and the advan- 
tages which would accrue from amalgamation in this 
trade would, no doubt, be as great as have resulted 
from combinations in other branches of industry. It is 
believed the various works likely to join in the amal- 
gamation could manufacture and dispose of 50,000 
tons per annum at an average profit of 1/. per ton. 
In the first instance, the proposal is that the exist- 
ing works, numbering under a dozen, should be carried 
on as at present, the ultimate object being to com- 
bine them at one or two industrial centres. At pre- 
sent the bolt and rivet industry in the West of 
Scotland is admirably adapted for amalgamation. It has 
coal, iron, and steel all at hand, and excellent railway 
and shipping facilities for the transport of manufactures 
—important essentials for anal competition. There 
is opportunity, therefore, for extending the scope of 
operations and facilities for meeting opposition in markets 
both at home and abroad. Should the combination be 
carried out on the scale at present contemplated, it is 

robable that iron works will also be erected or acquired 

or the manufacture of all kinds of iron and steel bars, 
and thus the profits accruing from this branch of the 
business would likewise be secured. 

Scottish Silicate Brick Company.—Another works for 
the manufacture of silicate bricks has just been started in 
the Coatbridge district, at Brackead, near Baillieston. 


Calcined flints (from Irish limestone) are used as the raw | p' 


material, which is subsequently ground to powder and 
mixed with a small quantity of silicate clay into a stiff 
dough, which is by-and-by moulded into bricks at the rate 
of 3500 per day. After lying on the floor of the stove for 


some 24 hours they are fired, each kiln holding about 50,000. 








Then they are allowed 48 hours to cool down, and they are 
ready for being warehoused or despatched to the steel 
works. The brick factory was inspected last week by the 
directors of the company, and a number of business and 
other friends. 


tlasgow Association of Students of the Institution of 
Civil Engineers.—The closing racegge: J of the session of 
this Association was held last night, when a very compre- 
hensive paper was read by Mr. C. D. Baker, Assoc. M, 
Inst. C.E., ‘‘On Explosives and their Uses in Engineer- 
ing.” Subsequently the annual business meeting was 
held, at which Mr. A. B. Macdonald, M. Inst. C.E., 
was re-elected President of the Association. Other 
elections were made to the Council, and Mr, A. H, 
Morton was re-elected secretary, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Electric Lighting at Leeds.—The Corporation of Leeds 
is desirous of obtaining possession of the Yorkshire House- 
to-House Electricity Company, and finds itself in precisely 
the same position as that in which the Corporation of 
Sheffield was recently placed. Under their order the 
Leeds Corporation can acquire the concern by the issue 
of 5 per cent. irredeemable stock in payment ; but since 
it was issued Parliament has taken the oer from public 
bodies to issue such stock on the ground that it is throw- 
ing on F ogee! responsibilities that should be borne 
now. The Sheffield Corporation met the difficulty by 
agreeing to pay to the Electric Light Company 220/. 
redeemable stock bearing interest at the rate of 2} 
per cent., or 213/. 8s. in cash for every 100/. of capital 
properly expended. The Leeds Company are, it is under- 
stood, willing to accept the same terms of payment, but 
the Corporation think they are too high, and they have ap- 
pealed to the Local Government Board for power to create 
irredeemable 5 per cent. stock. A representative of the 
central authority has held an inquiry at Leeds into the 
matter, and the decision of the Local Government Board 
will be awaited with much interest. It is known, how- 
ever, that both the Board and Parliament have great 
objection to granting power for creating irredeemable 
stock, and it is more than probable that the Leeds Cor- 
poration will fail in its effort. 


Sheffield and South Yorkshire Navigation Company.— 
The ninth ordinary general meeting of the shareholders in 
the above company was held at Sheffield on Saturday, 
when Mr. M. J. Ellison presided. The receipts for the 
past year allowed for the payment of a dividend of 44 per 
cent. on the preference shares, and of } per cent. on the 
ordinary shares. It was stated that the prospects for 
the year were much better than were ogee last 
year. The chairman afterwards proposed a resolution 
authorising the company to raise 150,000/., part of the 
sum of 300,0007., which they have power, under their 
Act of 1894, to raise by the issue of debenture stock. 
Mr. S. Roberts, in seconding the motion, said they 
required about 100,000/. as their share of the expense 
of making a new junction canal to connect their navi- 
gation with the Aire and Calder Canal. The cut 
would be about 6 miles long, and would be made at the 
expense of the two navigations. A further 50,000/. was 
needed to lengthen their 42 locks from 70 ft. to 100 ft. in 
length, and so to admit keels carrying up to 140 tons. A 
sum: of 12,0007. had been expended in building a new 
warehouse at Sheffield, which had been a great success, 
After some discussion, during which approval of the pro- 
posals was expressed, the resolution was carried. 


Chesterfield and Midland Counties Institute of Engi- 
neers.—A general meeting of the members of the above 
institution was held at the Municipal Technical College, 
Derby, on Saturday. Mr. G. E. Coke (Nottingham) 
presided, and there was a good attendance, amongst those 

resent being Mr. A. H. Stokes, H.M.I. Mr. N. 
Maurice read the third part of his contribution on the 
‘*History and Practical Application of Electric Blasting 
in Mines.” It was chiefly devoted to a study of the 
attempts that have been made to enhance the safety of 
blasting in fiery mines by means of special devices. 
These had, in the main, for their aim either the safe 
confinement of highly heated products of combustion, 
or the entire elimination of such dangerous temperatures. 
In the practical discussion which followed Mr. 8. Smith, 
Mr. Lewis, Mr. Stokes, and other gentlemen, took part, 
and Mr. Maurice was thanked for his paper. Mr. F. W. 
de Graves read a paper on ‘‘ Photographs of Flashes of 
Electric Detonators,” in which he detailed some interest- 
ing experiments, and said that the results confirmed the 
natural inference that flame varied with the size of a 
detonator. The Wagner portable pneumatic safety dam 
for mining pu was explained ; references were 
made to the safety props for supporting cages 1n = 
head-gear of pits in cases of over-winding invented he 
Mr. 8. Smith; and other subjects were discussed whic 
had been before the institute at previous meetings. 


The Iron and Steel Trades.—In the general excellent 
demand that prevails for all kinds of machinery, Sheffield 
is participating to a very considerable extent. Some 
firms are well off in supplying steel, forged or rolled, to 
specification, and the inquiry for castings m Iron an 
steel is extremely good. Amongst the larger customers 
are manufacturers of electrical, refrigerating, and similar 
machinery, some of whom, it is stated, are booked for 
months ahead. Makers of machine tools, lathes, vo 
resses, as well as lighter tools, are fully employed, bot 1 
on orders from home and distant markets. Firms _— 
devote themselves more especially to the production ' 
railway material and stores are very busy, and in t : 
wagon and carriage departments men are being foun 
fuller employment, The contracts are from almost a 
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parts of the world, and the opinion expressed 1s that rail- 
way companies everywhere are renewing and extending 
their rolling stocks, permanent ways, and stores. There 
is every prospect of a good season in field and garden 
tools. Orders have been coming in very freely for some 
weeks, and in the course of the present month makers 
expect to clear out their stocks, and to be fully employed 
on late indents. In the lighter industries generally busi- 
ness is quiet. The collapse of the demand for cutlery by 
America has driven firms into other markets, thereby in- 
creasing competition. 
South Yorkshire Coal T'rade.—There is a steady demand 
for house coal, and at a recent meeting of owners they 
decided not to make any change in prices at present, 
yartly because of the increased responsibility that will soon 
o thrown upon them under the Compensation Act. The 
pits sending out fuel suitable for manufacturing purposes 
are working well, and there is a good demand for steam 
coal for shipment. Should the dispute in South Wales 
continue, calls upon owners in South Yorkshire and North 
Derbyshire for supplies will, no doubt, be made. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change here, but the market 
was by no means cheerful in tone, political troubles and 
the Easter holidays having an unsettling influence on 
trade. Considerable satisfaction was expressed with the 
shipments so far this month, but merchants doing busi- 
ness with the Continent did not speak over hopefully of 
prospects for the summer trade, pointing out that the 
enlarged iy in Germany might interfere with the 
exports from here. At the same time, they were reminded 
that the production here continues to be well taken up. 
Operations were chiefly confined to business for early 
delivery, but that there is confidence in the future was 
shown by the fact that sellers who were asked to 
quote ahead asked higher rates than were ruling 
for early delivery. Merchants sold No. 3 g.m.b, 
Cleveland pig at 40s. for prompt f.o.b. delivery, and 
that price was generally named, but several of the 
producers asked rather more. No. 1 was 42s.; No. 4 
foundry 39s. 6d.; Brey forge, 38s. 3d.; and mottled and 
white each 38s. iddlesbrough warrants opened at 
393. 11d., and closed steady at 40s. cash buyers. East 
coast hematite pig was s , and considerable orders 
for it were reported to have been apn out during the 
ast few days. The price was fully 50s. for early de- 
acs of Nos. 1, 2, and 3, and with activity existing and 
promised in the steel trade the demand is expected to 
continue good. Spanish ore prices varied, and little 
business was done. Rubio was quoted 14s, 3d. to 14s. 6d. 
ex-ship Tees. Middlesbrough hematite warrants were 
nominally 50s. 9d. cash buyers. 


Manufactured Iron and Steel.—A good account is 
given of nearly every department of the manufactured 
iron and steel trade. Shipbuilding and engineering are 
very active, and in some cases customers are pressing for 
delivery. Producers have good orders booked, and they 
take a cheerful view of the future. Prices all round are 
very strong, and those for shipbuilding material have 
been raised a little. Common iron bars are, 5l. 5s. to 
5l. 7s. 6d. ; best bars, 5J. 15s. to 5l. 17s. 6d.; iron ship- 
plates, 5/. 7s. 6d.; iron ship-angles, 5/. 2s. 6d.; steel 
ship-plates, 5/. 10s. to 5/. 12s, 6d.; and steel ship-angles, 
51. 7s. 6d.—all less the customary 24 per cent. discount 
for cash. Heavy sections of steel rails rernain at 4/. 10s. 
net at works. 


Coal and Coke.—Owing to the Welsh strike high rates 
are being quoted here for coal, and fancy prices have in 
some cases been realised. Quotations vary greatly, and 
it is difficult to say on what terms business has been 
done. Certain it is, however, that those who have avail- 
able a little coal for immediate disposal experience no 
difficulty in realising very good prices. Coke is firm, 
both for shipment and for consumption at home ; good 
peat taunts qualities are 13s. 6d. to 13s. 9d. delivered 

ere, 








Cuingsk Ratiways. — Traffic on the lines between 
Tientsin and Pekin has increased so much that a double 
track has become necessary. 


Great NortHERN Ratiway.—On Monday the Great 
Northern Railway Company opened its n Valley 
extension from Annesley to Sutton-in- Ashfield. The 
event was celebrated by a banquet at the Town Hall, 
Sutton-in-Ashfield, the Hon. Reginald Capel, deputy 
chairman of the Great Northern Railway Company, pre- 
siding. In February, 1897, a section of the new line was 
opened for mineral traffic, and some weeks since the goods 
department commenced operations at Sutton-in-Ashfield. 
On Monday the line was opened for passengers as well 
as for goods. An important feature of the extension 
18 the connection which is being rapidly effected of 
the existing Great Northern line, with the central 
station at Nottingham. A direct through route will 
thus be afforded from places north and west of Not- 
tingham to London and other principal towns on the 
Great Northern Railway system. Mr. J. C. Sampson, 
one of the speakers at the banquet, said the Sutton-in- 
Ashfield district had under its feet a mine of wealth which 
only required development ; and if some body of capitalists 
would come forward and tap the great store of coal whic 
existed, they would enrich themselves beyond the dreams 
of avarice, and would also make the Leen Valley exten- 
Sion of the Great Northern Railway one of the best 
paying pieces of line in the Midland counties, 





NOTES FROM THE SOUTH-WEST. 


New Shear Legs at Devonport.—A satisfactory test has 
been applied to massive shear legs which have just been 
erected on the staff-captain’s jetty at Devonport. Two 
large tanks, each filled with 75 tons of iron, were attached 
to the hoisting gear, and the machinery having been set 
in motion, the weight was lifted several times from 15 ft. 
to 20 ft. The tanks were then swung out to allow of an 
overhang of 66 ft. from the base of the two front legs. 
This was the crucial part of the test, as it demonstrated 
the capacity of the shears for hoisting in or out of vessels 
berthed alongside the jetty a maximum weight of 150 tons. 
The contractors (Messrs. Cowans, Sheldon, and Co.) were 
represented by Mr. Horne. 


The Electric Light at Monmouth.—A special meeting of 
the Monmouth Town Council was hell on Tuesday to 
consider a report of the drainage and electric light com- 
mittee, recommending the borrowing of 10,000/. extra. 
Mr. C. N. Lailey, engineer, was present by request. 
His original estimate for drainage was described at the 
last meetings as misleading, seeing that 10,0007. more 
would be required to carry out the work, and Mr. Lailey 
was invited to attend and explain. Mr. Lailey said he 
had = carefully through the figures in a former report, 
and he wished to withdraw that report and substitute for 
it one which he produced. He explained that two items 
of 514/. for timber and 300/. for cement were not included 


in the original estimate, as he did not discover the neces- | 8 


sity for them, owing to only a few trial holes having been 
opened, instead of the number which he recommended. 

ost of the other extras had been ordered by the Council 
from time to time during the progress of the work. After 
discussion, the Council decided to apply for powers to 
borrow 10,0002. more for the pur of completing the 
drainage portion of a combined scheme for drainage and 
electric light. 


Piecework at Devonport.—When the line-of-battle ship 
Implacable is laid down at Devonport the whole of the 
riveting of the vessel will be carried out under an entirely 
new scheme of prices. The scheme provides for the 
work being done by piecework, and it is stated that the 
—_ to be paid for some portions of the work will, so 
ar as the workmen are concerned, bear favourable com- 
— with those paid for piecework riveting on the 
ine-of-battle ship Ocean. 


Llanelly.—On Tuesday the first sod of a new pit to be 
= at Cille, Llanelly, was cut by Mr. C. W. Mansel 
ewis. 


The Electric Light at Swansea.—At a meeting of the 
electric lighting committee of the Swansea Town Council 
on Friday, the Mayor referred to a report on the electric 
light question which had been furnished by Mr. Manville. 
The capital expenditure had been fixed by Mr. Manville, 
after pa te 74 per cent. for contingencies, engineering, 
&c., at 35,9367. In the estimate of revenue, Mr. Man- 
ville gave 15,700 eight candle-power lamps for private 
lighting, which, at 44d. per unit, would bring in 4444/.; 
while the public lighting would bring in 733/., making a 
total of 51777. The cost of maintenance he averaged at 
3.05d. per unit, giving a surplus of 0.77d. per unit, or a 
total of 1052/. 


The Telephone in the West.—It appears from an official 
return that in 1883 the Post Office opened telephone ex- 
changes at Exeter, Falmouth, and Plymouth. When 
business was commenced the Plymouth exchange had 33 
subscribers, and the number gradually increased until in 
March, 1884, there were 42 names on the books. In April, 
1888, however, not one subscriber was left. The Fal. 
mouth exchange began with eight subscribers, and never 
exceeded that number ; in 1897 there was not a solitar 
subscriber left. The Exeter exchange commenced with 
seven subscribers, and the number gradually rose to 10; 
in July, 1888, however, there was not a single subscriber 
left. 


Plymouth Corporation Tramways. —In_ the financial 
year just ended the Plymouth Corporation tramways 
appear to have realised a small profit. The revenue col- 
lected to the 19th ult. was 12,120/., while the expenditure, 
including interest, sinking fund, and depreciation, was 
11,7907. Thenumber of passengers carried to the 19th ult. 
was 2,816,835, showing an increase of 870,597 as compared 
with 1896-7. This considerable increase is largely attri- 
butable to the fact that the Prince k line has been in 
operation during the whole of the past financial year. 


The New Royal Yacht.—The new - yacht has been 
pushed forward at Pembroke with all possible expedi- 
tion. All the frames and beams in the fore body, and 
some of the decks and bulkheads, are now in position. 
A number of the after frames have also been erected and 
connected together. A 14-ton phosphor-bronze castin 
for the lower part of the stern-post has been received an 
erected. 


Newport.—Particulars of a proposal of the Newport 
Town Council to borrow 30,000/. for the construction of a 
new road to facilitate the development of the eastern 
side of the Usk and the approach to the Liswerry district, 
were laid before Mr. W. D. Ducat, inspector under the 


Local Government Board, on Thursday, at Newport. The | po 


town clerk (Mr. A. A. Newman) said that about 14 mile 
of a new road, known as Corporation-road, had already 
been laid down, while there remained still another mile 
or thereabouts to be constructed. There were ample 


h | signs of development in the district served by the road. 


A part of the present —— was to connect the 
Liswerry district to the Corporation-road by a 40-ft. road, 
at a total cost of 3950/., of which the owners of contiguous 
land had agreed to contribute 1685/. Explaining further, 





the town clerk said that the new road would be in close 
——— to a suggested railway station for Maindee. 
© opposition to the proposal was offered. 


Cardiff.—A large number of miners having gone out in 
South Wales, the steam-coal trade has been in an excited 
state. One lot of best Monmouthshire bas realised as 
much as 17s. 6d. per ton, while 19s. and 20s. per ton were 
new bel parcels required to complete cargoes or for ships 

unkers. 





GranD Trunk Raiiway or CANADA.—The half-yearly 
report of the directors of this company is a really 
remarkable document, the balance carried to net revenue 
account for the second half of last year having been 
812,3471., compared with 616,112/. in the correspondin 
half of 1896. 'This result was due, first, to a substantia) 
addition to the revenue required; and, secondly, to a 
reduction in the working expenses, which had to be 
rn Spams The ratio of the working expenses to the 
traffic receipts was brought down in the second half of 
1897 to 63.84 per cent., as compared with 70.82 per cent, 
in the second half of 1896. At the close of June, 1897, 
there was a balance of 264,974/. at the debit of the net 
revenue account, after meeting rents and interest on 
debenture stock. This serious adverse balance has now 
been cleared off, and 10,289/. is carried on to the credit of 
1898. There is, accordingly, a chance of the 4 per cent. 
uaranteed stock receiving a dividend this year, and there 
1s even a possibility of something being forthcoming for 
the first preference stock. 

PERSONAL.—A_ rust-proof paint, called Anticorin, 
which has attained very considerable success on the 
Prussian State Railways, and also on several German 
steamboat lines, is being introduced here by Messrs. 
Wolf and Co., of 16, Water-lane, Great Tower-street, 
London. It is stated to be proof against acid and sea- 
water, and to be made in any shade or colour. It can 
used for the interiors of boilers.—Mr. William Dunlop, 
who has been at the head of the engineering drawing- 
office at the Naval Construction Works for 10 years, hav- 
ing originally come to Barrow with the late Mr. Bryce- 
a gy has been appointed general manager of the 
Nicola Odero fir Alexandro, an important as 
and engineering company at Genoa, in Italy, The works 
are in three places ; works for Admiralty construction at 
Sesti Ponenti, for merchant work at Foce, and for general 
repairs at Genoa. Mr. Dunlop, who served his st 
ship with the Fairfield Company, has made marked head- 
way in his profession, and has now won a very important 
position. 





Tue SwepisH Mercuant Navy.—The Swedish Mer- 
chant Navy, not including vessels under 20 tons, numbered 
at the end of 1896, for which year official statistics are 
only now available, 2013 sailing vessels, with an aggregate 
tonnage of 290,855 tons, and 756 steamers, with an 
aggregate tonnage of 205,964 tons, making a total of 2769 
vessels, with 496,819 tons ; this shows an increase in ton- 
nage of 13,816 tons as compared with the previous year, 
although there is a marked decrease in both number 
and tonnage of sailing vessels. Nearly the whole of the 
increase in steamer tonnage has been brought about by 
purchase from ab . Sweden’s shipping intercourse 
with abroad amounted to an aggregate of 65,586 vessels 
with 14,119,804 tonnage ; of these 31,076 vessels, and 
4,158,000 tonnage come upon Denmark, and 7410 vessels, 
and 4,026,000 tonnage upon England. The best field for 
Swedish tonnage was, as usual, England, the aggregate 
receipts of Swedish vessels trading on England being 
15,270,000 kr. (850,000/), or two-fifths of the aggregate 
receipts of the whole Swedish merchant navy. 


Tue Kara Sea Rovute.—It appears that the mer- 
chants trading at the great Siberian Fair of Irbit have 
sent a petition to the Russian Minister of Trade and 
Manufactures, in which they request the Imperial autho- 
rities to make clear to them the question as to the foreign 
importation of is into Siberia by the Kara Sea route. 
Among other things, these merchants have drawn the 
attention of the minister to the fact that there is so much 
uncertainty felt on this subject by the merchants —. 
ing on trade with Siberia, that the business usual 
transacted at the important fair at Irbit has decidedly 
suffered in consequence of this feeling of uncertainty. 
The trade with London is also suffering in no small 
de; as it is not yet fully known under what con- 
ditions this very important branch of trade by the 
northern sea route will be carried on. It is asserted 
that the free importation of British goods by the Kara 
Sea route is a great boon to Siberia, as the Moscow mer- 
chants, who had previously a monopoly, took advantage 
of this circumstance and charged exorbitant prices for 
their wares. In fact, under the influence of the Moscow 
merchants, there has been an —— in the Moscow 

ress against the rights and privileges obtained for Eng- 
ish trade from the Russian Government by the late Sir 
Robert Morier, British Ambassador at St. Petersburg, 
who, in conjunction with Captain Wiggins, probably did 
more than any one else to open out the Kara Sea route to 
British trade. Sir Robert Morier did all that lay in his 
wer to assist the persistent efforts of Captain Wiggins 
in this direction. The late Czar, Alexander III., was 
deeply interested in the attempts of —_— Wiggins to 
cross the Kara Sea with a cargo of British goods for 
Siberia, and when, in 1893-4, a. Wiggins finally 
succeeded in navigating the Kara Sea, and in unloading 
his cargo in Siberia, the Czar showed his A compen of 
the achievement by presenting Captain Wi s, on his 
return overland to St. Petersburg in the spring of 1894 
with a costly gift of Russian silver ware, 
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CRANKSHAFT OF THE “KAISER WILHELM DER GROSSE.” 
(For Description, see Page 429.) 
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TWISTING MOWENT IN HIGH-PRESGURE CRANK. 
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CONSTRUCTION OF TWISTING MOMENTS, 
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THE TRIAL OF PATENT CASES. 

From the strong observations which fell from the 
Lord Chancellor last Friday, when delivering judg- 
ment in the House of Lords, in the case of Gor- 
mully and Jeffery Manufacturing Company v. North 
British Rubber Company and another, it seems 
evident that matters are ripening for some more 
expeditious and economical system, such as we 
some time back indicated, of trying actions for in- 
fringement of patents. 

Without entering into the details of the particular 
case, the Lord Chancellor contented himself with 
saying he entirely concurred in the judgment pre- 
pared by Lord Watson. He then proceeded to 
express his great regret that a case which appa- 
rently turned, as might be seen from the judgment 
of the Court below, in a great measure upon two or 
three sentences (five or six lines) in the specifica- 
tion, should have taken the period of time which it 
had taken to determine, both in the original Court 
and in the Court of Appeal. Having regard to the 
extravagant and extraordinary consumption of time 
which was involved in the determination of the case, 
witnesses of great eminence being called on both 
sides, and evidence given which amounted, in the 
book which he held in his hand, to 500 printed 
quarto pages, it was no wonder that, if a case so 
simple in its character were so protracted, there 
was what was called a ‘‘block” in the Courts 
of Law. He could only say, for himself, that 
he regretted very much that, while complaints 
were reaching him constantly of the difficulties 
of suitors in ordinary litigation in having their 
cases determined, it should be thought neces- 
sary in cases of that kind to waste so much 
time as was wasted in that case. He thought it was 
worthy of the consideration of those engaged in 
such cases to remember that the Legislature had 
provided a tribunal for protracted scientific inves- 
tigations, to which cases of this sort would have to 
be remitted, if this case was to be taken as an 
example. The question to be determined in the 
particular case by a Court of Law was comparatively 
a short one, but if professors on every subject 
under heaven were to be brought to confront each 
other, and give evidence on questions of that sort, 
it was quite manifest that the ordinary principles 
which guided Courts of Justice could not be adhered 
to, and what was called the scientific part of the 
case would have to be remitted to a totally different 
tribunal. He threw out, for the consideration of 
those engaged in ‘‘something which was called 
litigation,” whether what he suggested rendered it 
possible to continue to try patent cases in the 
ordinary course of law. Every one knew it was 
most satisfactory that they should be so determined ; 
but if it became impossible by the ordinary process, 
because the Courts of Chancery and Courts of 
Common Law were blocked up by cases of that sort, 
it was manifest that such a system could not be 
permitted to continue. 

Notwithstanding that the time has probably gone 


4|by when the stupendous expenditure of over 


60,0007. would be incurred, as in the famous 
Bovill Flour Milling litigation of many years back, 
in determining the meaning of 16 words in a patent 
specification, we are by no means surprised at the 
Lord Chancellor’s strong remarks; although we 
differ from the suggestion that it is most satisfac- 





tory to try patent cases in the ordinary course of 
law. 


In the case before him, no less than seven 
counsel were engaged, namely, two leaders and a 
junior on one side, three leaders and a junior 
on the other, besides the host of costly experts 
alluded to by his lordship. 

Some three years ago,* in an article on a patent 
Bill then before Parliament, we alluded to the case 
of the Cassel Gold Extracting Company, Limited, 
v. the Cyanide Gold Recovery Syndicate, Limited, 
and others. Referring to the desirability of some 
more economical machinery for determining ques- 
tions of validity and infringement, we pointed out 
that in the case then under notice, the three 
Queen’s Counsel whose names were most familiar 
to the public in connection with patent cases, viz., 
Sir R. E. Webster, Mr. J. Fletcher Moulton, and 
Mr. W. R. Bousfield, all appeared (as well as Mr. 
A. J. Walter) for the plaintiffs, in addition to the 
following formidable array of experts, viz.: Pro- 
fessor James Dewar, Professor W. C. Roberts- 
Austen, Lord Kelvin, Professor EK. J. Mills, Dr. 
Robert R. Tatlock, Mr. George Gore, F.R.S., Sir 
Henry Roscoe, Mr. Louis Janin, Professor William 
Crookes, Mr. J. S. MacArthur (one of the patentees), 
and Mr. Charles McCulloch (chairman of the African 
Gold Recovery Company); whilst the counsel for 
the defence were Sir Edward Clarke, Q.C., Mr. 
Neville, Q.C., and Mr. Goodeve, with the addition, 
in the Court of Appeal, of Mr. Wright-Taylor ; and 
the experts were Mr. Claude Vautin, F.C.S., Mr. 
R. H. Hardland, F.C.S., Mr. Edward Riley, F.C.S., 
Mr. J. Mactear F.C.S., Professor J. Attfield, 
F.R.S., and Mr. T. G. Bowick (a defendant), 
for the defendants. We then observed (and we 
now repeat) that litigation on such a scale was, 
and ever must be, hopelessly beyond the reach of 
persons of moderate means ; and, even to those who 
were comfortably off, might mean something akin 
to ruin. We furthermore remarked that it had 
been at one time hoped that the London Chamber 
of Arbitration might, facilitate the adjustment. of 
many minor cases; but that this was not likely 
to happen whilst the rules inconsistently precluded 
patent agents from appearing for their clients; a 
state of things the more absurd seeing that such 
practitioners were recognised by the Chamber as 
qualified to act as arbitrators ; and not only by the 
Patent Office, in the first instance, but also by the 
law officers of the Crown (on appeal) as advocates 
in cases where the grant or refusal of patents was 
at stake, and which involved matters often of a 
highly technical and difficult nature, questions of 
fraud, the preparation and weighing of evidence, 
cross-examination of witnesses, and so forth. 

We desire to have it clearly understood that we 
have no wish whatever to disparage in any way the 
value of legal, scientific, and technical assistance 
in patent cases; but what we seek to emphasise 
is the fact, before pointed out, that with the 
existing machinery and methods there is a prac- 
tical denial of justice to parties of small or even 
moderate means; that is why we cannot too 
strongly urge, in the public interest, the desira- 
bility of an early and a drastic change. Lawyers 
(who have so much influence in Parliament) and 
experts would have no reason to fear loss of busi- 
ness from a well-devised and reasonable measure of 
reform. Where one case is now tried, on an un- 
warrantably extravagant scale, and in a dilatory 
way, many cases could be dealt with, in a suffi- 
ciently exhaustive fashion, and with reasonable 
expedition, to the general advantage of all con- 
cerned. 

Adverting to the case which called forth the Lord 
Chancellor’s observations already quoted, let us 
suppose that the question for determination had 
been the grant or refusal—in view of something 
previously patented—of the particular patent on 
which all the protracted and costly litigation subse-. 
quently arose. Then, as may be gathered from 
what we have already said, the whole question 
would have been dealt with by the Comptroller- 
General of Patents, or his deputy, coalealie with 
a single hearing lasting from two to four hours 
(more or less), and on the arguments of, perhaps, 
a couple of patent agents, one on each side ; or, 
possibly, of a leading or a junior barrister on one 
side, and the like, or a patent agent on the other 
side. In the event of an appeal, it would have 
been finally disposed of by either the Attorney- 
General or the Solicitor-General. If he had re- 
fused the patent, there would then have been an 
end of the affair, and no action for infringement 








* ENGINEERING, April 26, 1895, vol. lix., page 547. 
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could have followed. If the ground of opposition 
had even been that the applicant had fraudulently 
obtained the invention from the opponent, the evi- 
dence and arguments would have been similarly 
dealt with. 

When Counsel appear in such cases before the 
Comptroller or his deputy, or before the Law Officer, 
they are sometimes instructed by solicitors, but 
quite as often (if not more frequently) by patent 
agents. Surely, if the latter are able to conduct 
such onerous and highly technical affairs as oppo- 
sition cases, they must be equally competent to 
deal with questions of validity and infringement of 
patents. 

We have known a case to be won before the 
Comptroller by a patent agent, arguing for one 
party, as against a (.C. of the highest reputation 
in patent cases, acting for the other party, and to 
be afterwards lost, on appeal, when argued by 
another eminent Q.C., specially versed in patent 
matters, who was substituted for the patent agent 
as advocate before the law ofticer. Hence the em- 
ployment of Counsel, however eminent and experi- 
enced in patent practice, by no means necessarily 
implies a better chance of success. No doubt where 
witnesses have to be cross-examined the employ- 
ment of Counsel will usually be convenient. But 
what is the difference—save in degree—between 
seeking to prove that an invention claimed by an 
applicant for a patent has been wholly or partially 
anticipated by a prior patentee, and seeking to 
prove that a given article or process of manufac- 
ture is so far embodied in the claims of a patent 
that it cannot be made or used without infringing 
that patent? And can it be seriously contended 
that the interests involved are more weighty where 
the quesion is one of validity and infringement, 
than where it is the primary question whether 
a patent shall be granted at all, and, if so, on what 
claims? We think not. 

We do not go so far as to say that the Patent 
Oftice could undertake to deal with cases of in- 
fringement without augmentation of its staff; nor 
do we suggest that such cases should, in the 
event of appeal, be disposed of by the law 
officers in their room at the Law Courts. But, 
unless the legal element should prove too strong 
in Parliament, there would seem to be no in- 
superable difficulty in making some sort of pro- 
vison, by legislation, for the trial, in the Patent 
Office Court, of at least some of the cases of 
alleged infringement ; thus placing Justice within 
the reach of parties who are neither qualified 
to conduct their own cases, nor to do battle on the 
costly lines which at present constitute the only 
alternative. In this connection it should be borne 
in mind that our patent laws have for object 
to promote the progress of manufactures, an 
object which is not furthered by making it impos- 
sible for either patentees or manufacturers of 
limited means to maintain their rights. 

Without committing ourselves, for the moment, 
to a definite scheme, we suggest, that inasmuch as a 
deputy, acting for the Comptroller, has been found 
competent to decide whether inventions have been 
anticipated, and whether or not patents should issue, 
there is every reason to believe that persons with 
legal and technical training, competent to decide 
such analogous questions as those of validity and 
infringement, could readily be found. 

An appeal might lie to a second court, also in the 
Patent Office, and which might, if considered neces- 
sary, be presided over by some Judge of the High 
Court, or by one or other of the Law Officers for the 
time being, (who do not engage in private practice 
whilst holding office), with whom there might be 
associated, besides technical experts, a legal officer, 
who should be a barrister of some years’ standing, 
experienced in patent matters, holding a permanent 
appointment as Judge in the Patent Oftice Courts, 
and subject to the condition, that whilst holding that 
position he should not engage in private practice. 

Litigants should be at liberty to choose for 
themselves whether to conduct their own cases, or 
be represented by Counsel, or by solicitors, or by 
patent agents, just as is now optional in opposition 
cases. As in those cases, parties who chose to 
employ Counsel, should be at liberty to instruct 
them either through solicitors or through patent 
agents. And there might well be some reasonable 


restrictions as to the number of Counsel and experts 
either party to a case should be at liberty to 
employ. 

As part of such a scheme as we have above roughly 


the legal staff of the Patent Office, and it might be 
expedient to establish a — class of examiners 
who should be adequately remunerated, and be 
available to sit as experts with the chief of the 
Lower Court and with the legal members of the 
Appeal Oourt. 
No doubt the somewhat crude scheme we 
have outlined above leaves something to be de- 
sired ; but, since our sole aim is to contribute 
towards a satisfactory solution of a state of things 
which may be regarded as nothing short of a public 
scandal, we shall be well satisfied if the hints we 
have thrown out shall, by drawing special attention 
to the subject, serve to secure its careful and 
mature consideration by those most competent to 
elaborate a workable scheme, calculated to afford 
some chance of securing justice in patent matters 
to those who cannot afford to enforce or defend 
their rights on the ruinous lines now customary. 








THE ADVANCE OF AMERICA’S 
FOREIGN TRADE. 

In the present unsettled state of the United 
States, it seems idle almost to write of trade, but 
we trust sincerely that the present war-clouds will 
soon pass over, like an April shower, and that the 
sunshine of active trade will return. The condi- 
tions of manufacture in the United States are 
rapidly changing, and no apology need be made, 
therefore, for directing attention to the advance in 
America’s foreign trade, as indicated by an elabo- 
rate statistical abstract just to hand. We suspect, 
too, that after all the figures interest even the 
American reader more than the rumours of war. 
That it is more pleasant for the American than for 
the Englishman there can be no doubt, for it is 
shown that the exports of domestic or home manu- 
factures have in five years increased from 314 to 554 
million sterling, which at once proclaims a forward 
movement. In other words, more than a fourth of 
the exports are of manufactures, in contradistinc- 
tion to food stuffs or raw materials, while five years 
ago the proportion was barely one-fifth of the total. 
The shipments of grain, &c., may fluctuate accord- 
ing to the harvests, but for some years now the ex- 
ports of manufactures have steadily advanced, and 
the evidences all point to a continuance of this 
progress. 

We have always held the view that such a result 
would follow any material decrease in the tariff 
rates, for they undoubtedly tend to create an arti- 
ficial standard of wage which must affect the cost 
of the production of those articles of commerce 
sent into markets of international competition. It 
is true the high wage has its counterbalancing in- 
fluence in the improved methods of utilising it—in 
the readier recognition of labour-saving appliances ; 
but there can be no question that, with a mode- 
rate rate of tariff, better conditions are realised for 
foreign competition. 

We are not of those who regard free trade as 
the indispensable condition for everybody: it suits 
Great Britain, which is about all it is safe to aftirm. 
President McKinley, indeed, has been quick to see 
the advantage which the tariff gives in the possi- 
bilities of arranging reciprocity in trade; and a 
special bureau, in connection with the Department 
of State at Washington, has been opened, with an 
experienced chief to arrange such treaties, and 
already several are pending. That America has 
much to give in return for concessions there is 
little doubt; but recent tariff changes have had their 
effect. Thus, while five years ago 10 to 11 per cent. 
of the value of all goods imported went into the 
exchequer, and enhanced the price of the goods to 
the user to more than that extent, the proportion 
in 1897 was only 8.85 per cent. In other words, 
only 2} against 44 million sterling are collected for 
duty. This is due to the reduction of dutiable im- 
meee and if this means that some industries have 

een fostered sufticiently to dispense with imports, 
or to compete with imported goods plus the tariff, 
something has been gained; but we fancy that by 
this time the possibilities in this direction are well- 
nigh exhausted. However, the tariff must continue 
to be a powerful weapon in the future in securing 
reciprocal advantages as between the United States 





and other nations, so as to encourage exports. 

It is interesting, in examining the details, to 

determine in which industries there has been ex- 

epee in export trade. In chemicals there has 
ena steady advance year by year, the total in 

10 years having increased from just over a million 





indicated, it would obviously be needful to add to 





to within a few digits of 2 millions sterling. In 





copper manufactures the increase has been still 
more marked: from 3 to 31 million dollars, or to 
over 6 millions sterling, ingot and bar exports hay- 
ing increased from 25 to 279 million pounds weight 
in 10 years. This does not include ore; and it is 
only consistent with the natural order of things that 
there should be a decrease in ore exports from 5 to 
2 million dollars’ worth, because it pays better to 
refine it than to send it away in the crude state, 
To continue in the alphabetical order, we take 
cotton next, and here also we find that there 
has been little or no change in the amount of 
raw stuff sent abroad, while in the value of the 
manufactured goods there is an advance in value 
from 13 to 21 million dollars, or to over 4 millions 
sterling. We come next to the iron and steel 
trades, and here there is progress more or less 
marked. Of pig iron the 10 years’ increase is from 
9376 to 168,890 tons ; in bar iron there is a fivefold 
increase ; in steel plates from 119,491 lb. to over 54 
million pounds; in locomotive engines from 82,000/. 
to 645,000/. ; in stationary engines and fire engines 
the increase is less marked, but many instances of 
fourfold increases could be given. In any case the 
total of iron and steel manufactured, excluding 
ores, has gone up from 3} millions to 114 millions 
sterling, and only a consciousness of the uninviting 
character of an array of figures prevents our quoting 
further on this point. Enough has been shown to 
prove that the United States is an active competitor 
in the markets of the world. 

In which countries? We have heard much of 
coquetting with the American Republics north and 
south, and yet it does not appear as if these had very 
materially augmented their receipts of American 
goods. Ten years ago 4.25 per cent. of the United 
States exports went to South America, now only 
3.21 per cent. go thither; so with the other North 
American countries, 11} per cent. was the propor- 
tion 10 years ago, it was last year 11.89 per cent. 
It is true that in 1893 it was as high as 14.13 per 
cent. Was this a result of the Chicago Exhibition, 
and if so, why the steady decrease since? Canada 
has been faithful, for she has taken nearly 12 mil- 
lions sterling against about seven millions 10 years 
ago; while in return the States have reduced their 
imports from the Dominion from 43 to 40? million 
dollars, or by fully half a million sterling. Of the 
others, Mexico has done best, her increase being 
from 9} to 22? million dollars. Asia has taken 
3.74 per cent. against 2.720 per cent. of the total 
10 years ago; the actual increment being from 19 
to over 39 million dollars, or by 4 million sterling, 
of which increase Japan provided one-half, bring- 
ing their imports up to 2.7 million sterling, the 
gain being specially marked in the past year. China 
has also increased from 4} to 12 million dollars, 
or by 1} million sterling, and Hong Kong provides 
the remainder of the increment. In British South 
Africa, again, there has been a large increase, from 
336,0001. to 2,616,000/. ; while in Australia the in- 
crease has been from 2,215,000/. to 3,473,000I. 
These must ali be gratifying increases to Americans, 
and they well deserve the reward, for they have 
worked well and earnestly for it. 

But even in Europe, where one would least expect 
it, that there has been gain equal in value with the 
aggregate. In other words, the increase in Europe 
has been pari passu with the total. Of course, 
‘domestic exports” in all these cases included 
bread-stuffs, in the exports of which the increase has 
only been 10 million sterling in 10 years, while the 
total addition to European trade alone has been in 
the 10 years 52} million sterling. The aggregate 1s 
now 161 million sterling, or 77.39 ~ cent. of all 
exports. In this increase the United Kingdom 
takes a part which should be remembered when 
the United States are in a bellicose mood : for one- 
half of the additional exports to Europe have been 
absorbed by us, and the value of goods taken by 
us is now 95} million sterling, or 45 per cent. of 
total exports to all parts. Spain has decreased 
her portion from 14 to 10 million dollars, Russia 
and Portugal being also in the same category. 
Other increases in 10 years are Austria-Hungary 
from 66,3001. to 750,0001. ; Belgium, from 5 to 63 
million sterling ; Denmark, from 600,000/. to 2 
million sterling ; France, from 3 to 11} milllion 
sterling ; Germany, from 11 to 237 million ; Italy, 
from 24 to 4} million sterling ; and the Nether- 
lands, from 3.2 million to 10 million sterling. It 
is pretty evident, therefore, that most of the manu- 
facturing countries of Europe have increased their 
trade with the States. 





It is meant, too, that this growth should continue, 
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for there is an agitation to secure the creation of a 
Department of Commerce and Industry with a 
Secretary of State, and this will doubtless come ; 
although in the meantime the Government have 
partly satisfied the demand by the creation of a 
Bureau of Foreign Commerce at the Treasury to 
take the place of the Bureau of Statistics. In fact, 
Government departments are too prone to serve up 
great statistical returns without attempting to sug- 
gest their significance. Already America has one 
or two associations of manufacturers bonded to- 
gether on the healthy principal of mutual help. 
They have organised a bureau for the publication 
of information, a sample warehouse, and mean to 
supervise trade legislation and consular and other 
Government service, with other such important pro- 
pagandist movements. Such schemes, when prose- 
cuted by commercial activity, will be of greater 
value than if the same aim was sought solely by 
political opportunism or official reserve. 








PRIVATE BILL LEGISLATION. 


For the fifth time within recent years Parliament 
is attempting a reform of the system of private 
Bill legislation, which has been in operation for 
45 years; but it is doubtful if a successful issue 
will be achieved this time yet. Most people are 
agreed that some change is called for, because 
although the system now in vogue is convenient 
enough where large schemes and issues are involved, 
there are many small projects where the issue is 
not only simple, but the interests are of compara- 
tively small value, and in such case the procedure 
is too costly. There is, too, a strong, although by 
no means a unanimous, feeling in favour of local 
inquiries, with the view, if possible, of reducing 
the costs. The need is thus recognised ; but, as 
many legislators have found, the remedy is difficult 
of realisation. 

The Government have this Session introduced a 
scheme, and it is proposed to first apply it to 
Scotland. The framers accept the view of the 
minority of the 1888 Commission on the subject, 
rather than that of the majority. Optionis givena 
promoter as to whether he will proceed by private 
Bill or by provisional order. But to protect the 
interests of opponents whose resources might not 
be equal to being rushed to London, and who, on 
the ground of expense, may be frightened out of the 
field, the Chairman of the two Committees of Par- 
liament would decide the point on appeal. If by 
private Bill, the procedure will be pretty much as 
it is now, although some urge this wise amendment 
—that instead of the Bill being considered sepa- 
rately by Commons and Lords Committees, a joint 
Committee of both Houses will ‘‘ prove the pre- 
amble.” If the scheme admits of a provisional 
order being applied for, the Secretary for Scotland 
may at once grant it, or, if he thinks fit, may 
direct a local inquiry to be made by a tribunal con- 
sisting of the sheriff or county judge of the district, 
and two ‘‘men experienced in affairs” nominated 
by the Secretary for Scotland, who would have four 
colleagues on the panel for this and other purposes 
under the Act; but even after that the scheme might 
be referred to a joint Committee of the two Houses. 

The second reading of the Bill, authorised on Mon- 
day night, involved a protracted debate, in which 
almost every detail of the measure was adversely 
criticised by one or other of the speakers. The 
necessity of some change was recognised, and it was 
contended that the case might be met by an exten- 
sion of the provisional order system ; while many 
objected to what they termed the bureaucracy set 
up by the powers given to the Secretary of State 
for Scotland. The views, indeed, as Mr. Balfour 
said, were hopelessly at variance. Some members 
were in favour of a permanent tribunal, some of a 
fluctuating tribunal. Others were in favour of deal- 
ing with both private Bills and provisional orders 
tarough the instrumentality of members of Par- 
liament travelling about the country and dealing 
with the various problems in which the different 
localities might be interested. Most, however, re- 
garded that as an impossible scheme. Again, there 
were those who desired to see the tribunal which 
dealt with the local subject on the spot, nominated 
by an official; others would desire them to be 
selected by an electoral body. Others, again, 
wished that any scheme which the House adopted 
in the matter of private Bill legislation should be 
of a character applicable in its terms not to Scot- 
land alone, but. to England, Wales, and, presum- 
ably, to Ireland, 


It was felt, too, that the interests of the small 
parties to Bills might not be duly considered under 
the local scheme, and there was in many cases a 
lack of trust, if not a feeling that self-interest might 
affect judgment, whereas in the present system 
the exclusion of members interested from a Private 
Bill Committee, was salutary. There were, of 
course, the old abstract arguments as to reduced 
costs. It seemed to be forgotten that many 
of the expert witnesses would still be taken from 
London, and that with local inquiries a greater 
number of small opponents would be created and 
local proceedings protracted, all of which would 
mean cost. The Bill, it would almost seem, seeks 
to do too much, and, now that it is to be referred to 
a joint committee of both Houses, there is the 
prospect of a compromise being introduced, which 
will achieve much, even if it only extend the system 
of provisional orders and makes inquiry by a joint 
committee of both Houses sufficient for any 
scheme. 





THE WEATHER OF MARCH, 1898. 

THE real winter commenced at the beginning of 
spring and maintained its character throughout 
March. Intermittent frosts, pelting rain, and 
driving snow at intervals, cold violent winds, 
rendered the month very unpleasant. The mean 
pressure and temperature of the atmosphere at ex- 
treme positions of the British Islands, to which the 
Isle of Man is central, were as follow : 





| Difference | Mean 


| Mean 

















see Difference 
Positions. | pressure. | from Normal.| Z°™P€- |trom Normal. 
| rature, 

| in. | in. | deg. deg. 
North 29.81 above 0.08 | 40 above 1 
South 29.93 | nil 43 below 2 
West 30.05 | above 0.23 | 45 above 1 
East i a ni 40 below 1 
Central ..| 29.93 above 0.08 43 above 1 


The distribution of rain and snow (melted) in 
frequency and amount may be inferred from the 
following results : 








oee Difference 
Places. Rainy Days. Amount. | tom Normal, 
in. in. 
Sumburgh .. 25 3.55 0.80 more 
Scilly .. as 18 1.18 1.10 less 
Valentia 17 1.69 2.18 ,, 
Yarmouth 13 1.35 0.38 ,, 














The resultant of the winds was N.W. by N., and 
the trend of the isvbars indicates N.W. by W., 
with a gradient of .026 in. per 60 geographical 
miles. ‘There was a prevalence of high pressure 
from the west district. The winds were variable 
between S.W. to N. and E. The highest tempera- 
ture, 63 deg., was reported at Cambridge on the 
18th ; the lowest, 9 deg., at Braemar on the 8th. 
At 8 a.m., 11th, while the temperature at Valentia 
was 48 deg., Loughborough had only 26 deg ; 15th, 
Valentia, 51 deg., York and Cambridge, 30 deg. 
The mean temperature of the air at 8 a.m., Green- 
wich time, for the entire area of these islands, at 
sea-level, was on the Ist 41 deg. ; it fell steadily 
to 34.5 deg. by the 8th, rose in small fluctua- 
tions to and was chiefly a degree or two below 
this till the 49 deg. by the 17th, fell steadily 
to 40.5 by the 21st. On the 26th the University 
Boat-race took place in very unfavourable weather, 
bitterly cold driving rain before a violent north- 
east wind. At Greenwich the temperature of the 
18th ranged between 48.4 deg. and 60 deg., and 
the mean was 11.5 above the normal value. The 
snow which fell on three or four days, chiefly in 
England and Wales, did not lie long, as after the 
mild winter the ground retained sufficient heat to 
melt it quickly. The weather notations indicate 
clear fine days to have varied from 10 in the cen- 
tral to 5 in the south ; overcast from 16 in the east 
to 8 in the central district. Fog was reported on 
four days in east England. Aurora was seen in north 
Scotland on the 15th and 29th. Aberdeen had 141 
hours of sunshine, Parsonstown 125, both above 
averages, London only 49, considerably below the 
average. The greatest atmospherical pressure, 
30.55 in., occurred on the 25th; the least, 29.2, on 
the lst. Early on the 23rd a barometrical depres- 
sion appeared off the north of Scotland, and the 
cyclonic centre travelled 8.S.E. close to the east 
coast of Great Britain, thence S.E. to the Elbe, 
and southward to the Gulf of Genoa by 8 a.m. 25th, 





whence it seems to have retrograded northward 





and afterwards westward, reaching Paris at 6 p.m. 
26th. This wind system gave severe north-easterly 
storms to the south-east half of England, and most 
inclement wintry weather, cold, snow, hail, rain, 
and violent winds. At Greenwich the anemograph 
registered 26 lb. on the square foot on the 24th. 
The Shipping Gazette considered the cyclone track 
to have been unusual, and adds ‘‘ we have yet much 
to learn before we can even attempt an explanation 
of why in some cases the storm takes so erratic a 
course.” 

Since September, England has had a scanty rain- 
fall, and since the beginning of the year Ireland 
has also experienced partial drought. Only about 
half the ordinary precipitation of moisture has been 
registered in south-cast England. The supply of 
water by percolation underground to wells and 
streams must consequently be seriously diminished. 
Though April has usually a small rainfall, much 
more than the normal quantity must be expected. 
The sunshine is becoming more potent daily with 
the increasing length of the day, so that evapora- 
tion is more and more effective, and unless there 
is more rain the crops will suffer. Notwithstand- 
ing the deficiency of rain, the winter was remark- 
ably mild throughout the kingdom, and Mr. B. D. 
Knox writes to the Times: ‘‘ Hitherto meteoro- 
logists have, in these latitudes, associated high 
barometric pressure during winter with low tem- 
perature, but this year’s experience shows that the 
two conditions are not necessarily inseparable, 
and the mystery of terrestrial air currents and 
weather seems as inscrutable as ever.” The death- 
rate for the principal English towns and for 
London was 21 per thousand per annum. Measles 
are still on the increase, and diphtheria gives signs 
of virulence. 

For the five weeks ending April 2, the duration 
of bright sunshine, estimated in percentage of its 
possible amount, was for the United Kingdom 34 
(the consecutive weeks having 42, 32, 22, 43, 30), 
south-west England 41, north-west England 38, 
south Ireland and the Channel Isles 36, north Ire- 
land 35, west Scotland and north-east England 34, 
east Scotland 33, east England 32, south England 
39, north Scotland and central England 29, 








NOTES. 
A New AppaRATUS FOR DETERMINING THE 
Density OF GASES. 

A veERy simple and ingenious arrangement for 
determining the density of a gas of which only 
small quantities are available, has been devised by 
Mr. T. Schloesing, and is described in a communica- 
tion by him to the Paris Académie des Sciences. 
The apparatus used consists of two tubes of narrow 
bore placed vertically side by side. One of these 
tubes is in asingle piece, whilst the other is made in 
three sections, the middle piece being joined with 
the others by means of long flat coils of narrow tub- 
ing placed horizontally. In making an experiment 
this centre-piece and the upper coil are filled with 
the gas to be examined, whilst the other coil and 
the piece of tube beneath it are filled with carbonic 
acid gas. The upper length of the tube is filled 
with air, as is the second vertical tube. This 
having been done, a stop cock connecting the two 
vertical tubes at the bottomis opened. The gases 
under the influence of gravity move to re-esta- 
blished equilibrium. The apparatus being arranged 
according to the density of gas to be examined, so 
that the direction of movement is always towards 
the second vertical tube, up into which, therefore, 
a certain amount of carbonic acid gas flows. Of 
course, if the apparatus were left to itself for 
a sufficiently long time, the different gases would 
diffuse into each other completely. Diffusion 
is, however, a slow process, and the consequence is 
that the points of intermixture of the air, and the 
gas to be examined remains for a long time in the 
upper coil, which, it will be remembered, is hori- 
zontal ; and, similarly, the point of mixture of this 
gas with the carbonic acid below it, remains in the 
second horizontal coil, and hence the pressure due 
to this gas is simply equal to its density, multiplied 
by the known distance between the centres of the 
two flat coils. When equilibrium has been at- 
tained, that is to say, in eight or ten minutes, the 
amount of carbonic acid gas that has passed up into 
the second vertical tube is determined in the usual 
way by absorbing it by means of a solution of 
caustic potash. The total pressure at the bottom 
of this tube is thus readily ascertained, since the 
relative densities of air and this gas are well known, 
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and this done, a simple equation then gives the 
density of the gas examined. 


Tue Srorace or Compressep Carsonic Acip Gas 
IN INDIA. 

Professor Unwin has recently carried out some 
interesting experiments on behalf of the Indian 
Government with a view to determining the amount 
of carbonic acid gas it is permissible to compress 
into cylinders intended for use in India. To this 
end an oxygen cylinder of extra strength was taken, 
and its internal capacity accurately gauged by 
filling it with water, and weighing the latter. 
This done, the cylinder was then several times 
partially filled with liquid carbonic acid gas, the 
total weight of liquid representing gradually-de- 
creasing proportions of the weight of water which 
the cylinder was capable of holding. The cylinder 
was next placed in a tank, and heated to different 
temperatures, the corresponding pressures being 
noted. The results given in the following Table 
were thus obtained : 

Pressure in Cylinders at Different Temperatures and 

Proportions of Filling. 





Proportion of Filling in Pounds of Carbonic Acid 
per Pound of Water Capacity. 


Tempera- 
ture Fahr. 3 | 3 | 3 | g | j 
Pressures in Atmospheres. 

90 200 104 83 80 77 
100 se 127 101 ot 86 
110 153 118 109 96 
120 180 136 124 107 
130 Mya 211 153 140 117 
140 és ae | 1-0 156 128 
160 et Ol 190 172 139 


Professor Unwin states that the cylinders ordi- 
narily used for storing carbonic acid gas are 
never stronger or thicker than oxygen cylinders 
of the same dimensions. The latter are in this 
country filled at a pressure of 120 atmospheres, 
which under exceptional conditions as to storage 
of the filled bottle may rise to 140 atmospheres, 
and if this is taken as the limit of safety, it 
will be seen that a cylinder of carbonic acid gas 
becomes unsafe at quite ordinary temperatures if 
filled with { lb. of CO, per pound of water capacity. 
If this fraction is reduced to lb. they become 
overstrained at 130 deg. Taking 155 deg. Fahr. 
as the highest temperature to which such cylinders 
may be expected to be exposed in India, Pro- 
fessor Unwin concludes that at the very most the 
cylinders there charged should not contain more 
than % lb. of CO, per pound of water capacity. 
As for the cylinders themselves, the following thick- 
nesses are proposed for different diameters : 


Thickness of Cylinders in Inches. 











External Dia- | Lap-Welded Lap-Welded Seamless 
meter in Inches.; Wrought Iron. | Steel. Steel. 
i eecane eee a Ser + 

4 .22 .19 .18 

54 .30 | 27 125 

6 ‘38 29 | ‘97 

6.8 .375 33 BL 

7 .39 -B4 .32 

44 .39 37 


Though intended for a working pressure of 120 
atmospheres, such cylinders would not, Professor 
Unwin states, be endangered, even if the pressure 
occasionally rose to 140 atmospheres, and need not 
be expected to burst at 200 atmospheres, though 
the margin of safety would then have practically 
vanished. 
GERMAN TRADE WITH THE Far East. 

Recent events in the Far East have directed 
attention to the nature and extent of German trade 
in that part of the world. There, as elsewhere, 
the Germans have the greatest hold in those de- 
partments in which the applications of science are 
most important. The aniline dye trade is a well- 
known example of this. The Germans, for a good 
many years, have had a practical monopoly of this 
department of chemical industry, and they evidently- 
seem determined to extend their monopoly to the 
countries of the Far East. From a report of the 
United States Commercial Agent at Weimer, we 
learn that during the year 1896 German exporta- 
tion to Eastern Asia greatly increased. The value 
of aniline dyes, needles, woollen goods, arms, and 
ammunition exported that year was over 11,000,000 | 
marks more than in 1895. As a great deal of 


speculation goes on in Eastern trade, and markets 
are frequently glutted, the figures for different 





years vary considerably ; and it is found that the 
seven most important articles of Germany’s export, 
which in 1895 each attained a value of 1,000,000 
to 6,000,000 marks, all show a decrease during 1897. 
For the first seven months of 1897 and 1896 the 
important exports to China were : 


1897. 1896. 

Tons. Tons. 
Aniline dyes 903.6 1329.7 
Ammunition 51.5 484.7 
Guns ... oe ae 51.9 492.9 
Woollen fancy goods 99.9 165.6 
Needles Bi - 351.9 476.1 
Woollen cloth stuffs 255.5 386.3 


Some of the figures for 1896 were abnormal on 
account of the disturbances caused by the war 
between Japan and China, so that it is difficult at 
resent to form much idea of what the figures are 
ikely to be in the near future ; but it is evident 
that very great efforts are being made to increase 
them. German exports to Japan present a more 
favourable result, principally owing to the sugar 
and woollen-goods trades ; but of the seven im- 
portant articles of export of from 1,000,000 to 
5,000,000 marks’ value in 1895, five show a falling- 
off in 1897 ; indeed, the export of woollen goods 
and bar iron only reached half the quantities of 
those in 1896, nails falling still lower. A compara- 
tive Table for the first half of the years 1896 and 
1897 shows exports in the following quantities : 


1897. 1896. 

Tons. ons. 
Woollen cloth and goods 594.6 1,035.5 
Sugar coe pos ... 13,726.2 4,406.8 
Nails... ae = cc , 886, 2 6,311.0 
Aniline colours and dyes 275.4 311.7 
Woollen yarns ___... xe 300.9 153.8 
Bar iron oe 5,639.3 10,050.4 
Alkaloids 2.9 4.2 


The extraordinary increase in the sugar export in a 
way compensates for the losses in iron and textile 
goods and drugs, and explains the anxiety of 
Japanese capitalists to enter into the industry of 
sugar refining. Several large sugar refineries are 
now being erected in Osaka and Tokio; and no 
doubt with the supplies of raw sugar from Formosa, 
the Japanese are ambitious of supplying not only 
their own wants as regards sugar, but also 
of exporting large quantities to China and the 
East generally. German papers are insisting very 
strongly on the value of the China and Japan trade, 
and call attention to the difficulty of retaining it ; 
and no doubt their words have influenced the 
German Government in its recent action, which 
has for its object the development of German 
trade in the Far East. In this, as in every other 
department of work, we may expect that the Ger- 
mans will go about it in a very thorough manner. 
They have at the present time a committee in the 
Far East for the purpose of investigating the trade 
situation ; and the results of its observations, and 
the suggestions it will have to offer, will undoubtedly 
give an impetus to Germany’s unsatisfactory trade. 
Mr. Brenan, in his recent report on the state of 
trade in China, remarks that one reason why the 
Germans are making so much progress in that 
country is, that they make greater efforts to meet 
Chinese requirements in matters of taste, prejudice, 
or fancy ; and therefore that ‘‘it may well be that 
our people know their affairs best, and prefer to 
attend to the more profitable parts of the business ; 
but from small beginnings a large trade may grow, 
and the readiness on the part of the Germans to 
put themselves out to please is telling in their 
favour.” 


Rat~way ConstRUCTION IN JAPAN, 

We have from time to time given an account of 
the development of railways in Japan, so that it is 
not necessary again to enter into details ; but the 
progress made during last year was so great, that a 
few notes regarding it are desirable. The Japan 
Weekly Times, in arecent issue, has an article giving 
details of all the lines opened for traffic during the 
year, as well as the permanent charters granted 
during the year; but, as many of these are for 
branch lines, they are only of local interest, and 
therefore do not require special notice. Since the 
pioneer railway was constructed between Tokyo 
and Yokohama, a distance of 18 miles, in 1872, the 
system has been extended at an average rate of 





| average has been much greater than that), so that 
at the end of March 1897, which concluded the 
29th fiscal year, the total mileage had reached 2446 | 
miles. 
less than 530 miles approximately were added to, in the act of connecting two of the wires, 


100 miles a year, (although, in recent years, the 





the total, thus bringing it up to 3000 miles in round 
numbers. Of the lines opened for traftic during 
last year, the Tokuyama section of the Sanyo Rail- 
way, the Iwakisection of the Nippon Railway, and 
the Choshi section of the Sobu Railway, were the 
most important, their mileage aggregating over 120 
miles. Of the railways actively pushed on since 
last year, there are, among Government lines, the 
Central line, the construction of which was begun 
from three different points: Nagoya, Huchioji, and 
Shinonoi ; the Komatsu-Tsuhata section, vid Kana- 
gawa, of the Hokuriku Railway; and the Fuku- 
shima-Yamagata section of the Tohoku Railway, 
which is to effect a junction ultimately with the 
Aomori terminus of the Nippon Railway Company’s 
line. With regard to private railway enterprise, 
the most important extensions were the coast 
section from Taira to Nukamma, of the Jydban 
branch of the Nippon Railway ; the Kouyama- 
Wakamatsu section of the Gamjetsu branch of the 
same railway ; the Sanjyo-Nagaoka section of the 
Hokuyetsu Railway ; the Kamo-Nara, and Shijyo 
Nawate-Kitsu sections of the Kansai Railway ; and 
the prolongation of the Tokuyama_ terminus 
of the Sanyo Railway as far as Mitujiri. When 
this has been completed, the next work to be 
undertaken will be the further prolongation 
of the trunk line as far as Shimonoseki, 
which, according to the programme, will be the 
terminus at one end as Kobe is at the other. On 
the completion of the above-mentioned sections of 
the Kansai Railway, Osaka and Nagoya will be 
connected with another railway service besides that 
afforded by the Government Tokaido line. Rail- 
way enterprise is also active in Kyushu. The 
Hyagi-Omuri section and the Sasebo branch of the 
Kyushu Railway have been virtually completed, 
and will be opened for traffic at an early date. 
Last year permanent charters were issued for six 
lines in Kyushu aggregating 194 miles, and pro- 
visional charters for six other lines, the total 
mileage of which aggregates 183 miles. Besides 
these there are several others, for which the 
Railway Council has decided to issue provisional 
charters, though they have not yet been handed 
over. When all these sections and branches of the 
Kyushu and Hoshu Railways are completed, the 
total mileage of railways in Kyushu will reach over 
2000 miles. Railway construction in Hokkaido 
(formerly called Yezo) is chiefly in Government 
hands, and is divided into two sections. To the 
first belongs the line which is to start from the 
Sorachibuto terminus of the Tanko Railway, and 
to reach Asahigawa vid Kamikawa. From Asa- 
higawa one route will go southward to the 
coast of Kushiro, and thence along the coast to 
Nemmo. The other route will divert northward 
from Asahigawa, and will reach Soya by way of 
Teshino. The total length is about 600 miles. 
The Sorachibuto-Asahigawa section will probably 
be opened by May of this year. Of the private 
railways being constructed in Hokkaido, that of the 
Kan-Son Railway Company is the most important. 
The project is to connect Hakodate and Otaru, a 
distance of 150 miles, at an estimated cost of 
8 million yen. The work of construction will be 
completed in about five years. At present the 
journey between Otaru and Hakodate, if made by 
steamer, occupies 20 hours ; while if undertaken by 
the railway service now available from Morovan, no 
less than 36 hours are necessary. On the comple- 
tion of the Kan-Son Railway, it will be possible to 
cover the distance in eight hours. 








FIRE AT THE CENTRAL TELEPHONE 
STATION OF ZURICH. 
By C. Du RicnEe PRELLER. 


Ow April 3 the Central Telephone Station of Zurich 
was totally destroyed by fire under very remarkable 
circumstances. During the night there had been an 
extremely heavy snowfall, in consequence of which the 
telephone wires all over the tower had become 80 
weighted with moist snow that they fell in all direc- 
tions, and some of them, falling about 9 a.m., came 
in contact with the overhead wires of the electric 
tramways. : 
The Central Telephone Station occupies a prominent 
position about midway of the principal avenue nage 
from the main-line railway terminus to the lake, an 
comprises, besides the inter-urban and lon, -distance 
lines, about 5000 local wires, the connections being dis- 





At one leap, however, during last year, no | 


posed in one room, about 100 ft. in length, on the top 
floor, and served bya staff of about 50 female attendants. 


At about 9 a.m. one of the female attendants, when 
received 
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a violent shock and fainted, while other attendants 
were unable to make connection owing to violent 
sparking. Immediately afterwards all the wires in the 
long room began to glow ; the paper and gutta-percha 
insulations ignited and were reduced to cinders, the 
woodwork caught fire, and in the space of less than 10 
minutes the whole room was alight, so that the female 
attendants had only just time to escape. Soon after- 
wards the fire extended to the garret, and the flames 
burst through the roof, but thanks to the exertions of 
the fire brigade, the fire was confined to the upper 
floors of the building, though the lower floors, were 
completely gutted. 

The whole of the telephone apparatus, and also a 
great many telegraph apparatus, were completely de- 
stroyed, and the damage in the Central Station alone 
is estimated at one million francs, irrespective of the 
considerable damage done to the telephone lines all 
over the town, in consequence of the snowfall. The 
consequence is that not only local telephonic commu- 
nication in Zurich, but also long-distance communica- 
tion is, and will be, interrupted for several weeks if 
not months. 

As the fire broke out in consequence of telephone 
wires coming in contact with the tramway lines, the 
tramway current at 500 volts pressure thus rushing 
into the Central Station, it might be argued that the 
liability for the damage lies with the electric tram- 
way. During a similar recent snowstorm at St. Gall, 
telephone wires fell on the tramway contact lines in 
several places, and, in one instance, a man was killed. 
The Corporation of St. Gall, which owns and works 
the electric tramways of the town, promptly de- 
clined all liability, and claimed damages from the 
Federal Telephone Department. This claim appears 
more justifiable as the Swiss Telephone Department 
imposes on all electric tramway undertakings very 
heavy contributions for displacing, doubling, or other- 
wise improving existing telephone lines which cross 
or run in proximity to electric tramways. 

It therefore appears only fair to expect that the tele- 
phone lines should either be so placed as to preclude 
the possibility of contact with the tramway lines, or 
that they should be put underground, as has already 
been done in some sections where the tramway and 
telephone lines run parallel to each other. 

There is considerable conflict of evidence as to the 
exact point where the short circuit occurred. There 
are four different and independently-worked electric 
tramway lines at Zurich, and in the opinion of the writer, 
who witnessed the fire, there can be no doubt that 
short circuits occurred on all the lines, and probably 
at various points of the same, seeing that in the case 
of such an exceptionally heavy snowfall, even the 
transverse catch-wires, which are intended to prevent 
the teléphone wires from falling on the tramway lines, 
are liable to break under the weight of the snow, and 
hence afford no protection. 

The destructive fire will teach one salutary lesson, 
namely, that in a large town like Zurich, the enormous 
extent of the overhead telephone system is, owing to 
the small cross-section, and the consequent inability of 
the wires to support the weight of snow, liable to 
become a far greater source of danger than the 
overhead tramway lines, on which the snapping of a 
wire is, comparatively speaking, an extremely rare 
occurrence. It speaks volumes for the overhead con- 
tact lines, that during the exceptional snowfall which 
proved so fatal to the telephone system, there was no 
accident of any kind on the electric tramway. 

As the extensive system of horse tramways at Zurich, 
recently acquired by the town, is about to be recon- 
structed for electric traction, the Corporation will, no 
doubt, insist upon the Federal Telephone Department 
placing all the telephones underground. The expen- 
diture will be heavy, but the remedy will be effectual, 
and it will preclude the contention which has been, 
and is, frequently advanced, that electric tramways 
are responsible for the defects inherent to overhead 
telephone lines. 

The strain to which telephone wires are subjected 
when they are weighted with snow or ice, may be 
gathered from the fact that in Switzerland, even after 
an ordinary snowfall, or during frost, the snow or ice 
deposit on a telephone wire 2 millimetres in diameter, 
often attains a diameter of 30 millimetres, or 15 times 
that of the wire. During the recent extraordinary 
fall of snow heavily charged with water, it was ob- 
served at the Meteorological Office of Zurich that the 
snow deposit on telephone wires reached a diameter of 
no less than 60 millimetres, or 30 times that of the 
wire, the cross-section of the deposit being, there- 
fore, roughly, 3000 square millimetres. Taking the 
specific gravity of the moist snow deposit at one-fifth 
of the volume, we have for a span of 100 metres, a 
Snow weight of 60 kilogrammes, or more than 20 times 
~ weight of the wire(2.8 kilogrammes per 100 metres). 
Many of the telephone posts at Zurich support iron 
frames carr ing as many as 250 wires, the snow weight 


o them being, therefore, for a span of 100 metres, no 
ess than 15 tons, or 20 times more than the weight in 
Copper. 

Ing that 


Under these circumstances, it is not surpris- 
several of these posts bent or broke over 








like reeds, and that the wires, too, were unable to 
support the strain; the less so as their normal resist- 
ance became suddenly reduced by the rapid and ab- 
normal fall of temperature below zero. 








NEW ZEALAND RAILWAYS. 

THE railways of New Zealand are so many public 
works administered by the general goverment of the 
colony. A few years since a great outcry was raised 
as to the financial position of New Zealand, and the 
effect of this was to check railway construction for a 
time. Since January, 1891, however, nearly 225 miles 
of additional lines have been completed. The principal 
brought into operation have been an extension of the 
Whangarei and Kamo line from Kamo to Whakapara 
11} miles; the Te-Aroha and Paeroa section of the 
Waikato and Thames line 12? miles; the Putaruru 
and Rotorua section of the Thames Valley and Rotorua 
line 31} miles ; the Moku and Poro-o-Tarao section of 
the North Island main trunk line 12} miles; the Wood- 
ville and Palmerston line 17} miles; the Eketahuna 
and Woodville section of the Wellington and Napier 
line 26? miles ; the Greymouth and Hokitika line 
244 miles; the Hindon and Kokonga section of the 
Otago.Central line, 51 miles; and the Glenomaru and 
Owaka section of the Catlin’s River line, 114 miles. 
The appropriation proposed for further railway works 
in 1897-8 is 464,000/., as compared with 264,423/. in 
1896-7. The railway allocation for 1897-8 is made u 
as follows: New lines, including permanent way al 
equipment, 214,000/. ; additions to open lines, 250,000/. 

It will be interesting to add some further details to 
the general results just indicated. The Kamo and 
Kawakawa line is being now extended from Whaka- 
para. A bridge over the Whakapara has been finished, 
and the formation of the line has been also completed 
as far as the Airline road, at which point large saw- 
mills have been erected. These sawmills are about 
to be connected with the line, which will then begin 
to tap the Puhipulu kauri forest, from which a con- 
siderable timber traffic is expected. To fully command 
the forest, however, a further extension is necessary. 
The sleepers have been obtained locally, and the lay- 
ing of the rails is being now pean with. The 
expenditure on the line in 1896-7 was 6525/., and it is 
proposed to devote a further 8000/. to its further 
establishment in 1897-8. A short extension of the 
Kaihu Valley line from Opunake station to booms 
on the Kaihu has been completed. The Makarau con- 
tract on the Helensville Northward line has been com- 
pleted after considerable delay occasioned by the 
treacherous nature of the ground in the Makarau 
tunnel, and it is proposed to start work shortly upon 
a heavy section of the line. The nature of the ground 
which had to be dealt with involved the contractors 
in a considerable loss, and it is not surprising that 
they claim 5000/. for extras. This claim has been 
resisted at present by the Minister of Public Works, 
but the contractors are petitioning the Colonial Par- 
liament for a consideration of their case on equitable 
grounds. It is considered desirable to continue the 
line to Kaipara Flats, and a vote of 6000/. will be ap- 
plied for with this object. On the Grahamstown and 
Te-Aroha line rails have been laid as far as Omahu. 
Ballasting will be prosecuted vigorously, with a view 
to opening the line to Paeroa and Puriri at the earliest 
possible date, and extending it afterwards to Grahams- 
town. Between 1879 and 1890, 63,0007. was expended 
on formation, bridging &c., on the section of this line 
between Grahamstown and Paeroa, the works being 
left unfinished and consequently unproductive. Of this 
amount, 57,4927. had been expended prior to March, 
1888. The annual allocation for the line was then re- 
duced until it had fallen to less than 10007. in 1890-1. 
Some of the bridges (built of kauri) now require re- 
building, and the whole of the formation requires to be 
brought up again to the proper level. The work at pre- 
sent in hand is a section between Paeroa and Puriri, and 
the materials for the work between Puriri and Kopua 
have been ordered. The development of mining in- 
dustry in the district will insure a remunerative traffic. 
A reconnaisance survey has been made for alight narrow- 
gauge line between Coromandel and Kuaotunu. The 
construction of a large part of this line will be easy, 
but the great difficulty it presents is the presence of an 
unbroken range of mountains at the back of Coro- 
mandel, the lowest saddles over which are about 
1100 ft. above the sea level. The engineer finally 
selected a route up the valley — which a road is 
constructed running almost due east from Coromandel. 
This is the most practicable route, but it necessitates 
a tunnel over me long through the range, and grades 
of 1 and 40 on either side to approach it. In view 
of the difficulty of the works, the Colonial Government 
has come to the conclusion that the time has not yet 
arrived for the construction of the line. Instructions 
have been given for surveys to be made for the Paeroa 
and Waihi line. The engineer has been instructed to 
make alternative surveys for a3 ft. 6 in. line, with 
gradients not steeper than 1 in 50, and curves with a 
not less radius than 6 chains; and for a 2-ft. gauge 
line, with gradients not steeper than 1 in 40, and 





curves not sharper than 100 ft. In each case the 
ruling gradients are to be reduced on curves so as to 
compensate for the resistance to traction due to cur- 
vature. The line is to be laid out so as to keep down 
its cost as much as possible ; but due care is to be taken 
that the increased working expenses occasioned by steep 
gradients and sharp curves shall not exceed the interest 
saved in the cost of construction through the introduc- 
tion of such gradients and curves. The Mokau and 
Poro-o-Tarao tunnel sections at the northern end of the 
North Island main trunk line have been completed for 
traffic, but for some time past little more has been 
done than to run a weekly train as far as the south 
side of the Poro-o-Tarao tunnel. Work has been com- 
menced on the Ohinemoa section towards Kawakawa, 
where the Stratford and Ongaruhe road connects with 
the line. The works of this section are to be pushed 
forward vigorously. A great deal has been done between 
the end of the open line at Mangaonoho and Kaikoura. 
The Wakahine viaduct, the non-completion of which 
has for some time barred the further laying of rails, is 
now well in hand. The New Zealand Government 
considers it desirable that the completion of this 
North Island main trunk line should be pushed for- 
ward with increased energy. The expenditure made 
on the line in 1896-7 was 28,272/., and a vote of 32,000/. 
has been applied for for 1897-8. The Eketahuna and 
Woodville line has made such progress that through 
communication has been established between \el- 
lington and Napier, vid the Rimutaka. <A good deal 
of work has been done in connection with the im- 
proving and repairing of a bridge over the Manawata 
at Ngawapurua, in order to bring it up to modern 
ideas. The work is now approaching completion, and 
it has been carried out without the bridge being closed 
for traffic for a single day. An allocation has been 
applied for for a further 30,000/., which will practically 
complete the line throughout. The completion of the 
Eketahuna and Woodville line and the consequent 
diversion of Wellington and Napier traffic to the 
Wairarapa line will bring into prominence many in- 
conveniences now attending a journey over the 
Rimutaka range. The Minister of Public Works 
accordingly proposes to have a survey made for a new 
line between Kaitoke and Featherston. Construction 
operations have been carried on upon the New Zea- 
land Midland line at the Jackson’s and Belgrove 
ends of the line ; at the Jackson’s end the formation of 
the line is well advanced, a considerable proportion of 
the easier parts of it being finished. A good deal of 
the work lies partly in the beds of the Teremakau 
and the Otira, and it will be necessary to protect these 
portions of the line with heavy rockwork. Arrange- 
ments have been made to jay the rails on the finished 
pieces of the line, and to send a locomotive up to the 
work so that the depositing of heavy stonework may 
proceed more expeditiously. At the Belgrove end of 
the line, the rails have been laid from Belgrove to the 
small stations at Spooner Range, and the formation has 
been completed from this point from near the foot of 
Norris Gully ; the formation is also in hand between 
the foot of Norris Gully and Motupiko. It is pro- 

sed to have careful surveys made of the route 
up the Tadmor Valley, so as to ascertain whether it 
presents advantages over the Motupiko and Hope 
Saddle route for an extension of the line to Buller 
Valley. If the results of the survey are favourable, 
the New Zealand Parliament will be asked to sanction 
a deviation of the line from Tadmor Valley. The ex- 
penditure made upon the New Zealand Midland line 
in 1896-7 was 50,166/., and a further outlay of 40,000/. 
is contemplated in 1897-8. 








INDUSTRIAL NOTES. 

THE most serious labour question now to the front 
is, What will be done in South Wales and Monmouth- 
shire with respect to the sliding-scale? It appears 
that both sides—the mine owners and the miners— 
are not quite satisfied with the operation of the scale, 
the question at issue being in what way and to what 
extent shall it be amended. There isalsoa third party, 
mainly among the men, who are doubtful whether it is 
not better to abrogate the scale altogether and revert to 
the old conditions. Without discussing the rights or 
wrongs of the scale for the moment, its abrogation 
would doubtless alter the conditions very materially, 
for the men are not so well organised as in places and 
districts where no scale is in operation. The work of 
reorganisation will have to be commenced, under the 
federation or otherwise, before any effectual means 
could be found to try issues with the coalowners. Par- 
tial strikes would take place, or, perhaps, strikes on a 
large scale ; but they would be chaotic in character, 
and mostly of the kind resembling guerilla warfare. 
When the sliding-scale was first adopted some 23 years 
ago, the selling price of coal was Ils. 3d. per ton, 
which price was taken as a basis. At the end of a 
couple of years the price came down to a much lower 
figure, when a joint committee fixed the basis at 8s. 

r ton, the then selling price of coal. That basis has 
retained ever since, with the modification of 1879, 
when the standard average was of 7s. 10}d., and under 
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8s. per ton, except at collieries where the rates fixed 
in 1877 were still continued as the standard. There 
was appended to the agreement of 1879 a clause re- 
lating to new seams which were to be on the basis of 
the old rates. The latter is one of the points upon 
which the miners want some modification in applying 
the adjustments of 1879 as regards all new seams 
opened since 1879, and new collieries opened since 
that date. All such matters as these are mere details 
in working out the scale. 

As regards the basis, it appears that 8s. per ton is 
too low, for the selling price has never fallen to that 
figure. In 1887-8 it came within 24 per cent. of that 
basis, but that was the lowest point reached. Within 
a year the price had gone up 25 per cent., and in 1890 
the men obtained an advance from 74 per cent. on 
every ls. of the sale price per ton to 10 per cent. on 
each ls. The employers now regard this 10 per cent. 
as too high. The fluctuations in wages have been very 
great; in 1891 coal so went up in price that the wages 
were 534 per cent. above the standard, and in 1894 
wages were 30 per cent. above the standard. These 
fluctuations seem to indicate some flaw in the basis, 
or standard, but if it works out justly to all con- 
cerned, it matters very little. The question is: Does 
it work out equitably to all concerned ? The men think 
that it does not. One defect alleged against the 
arrangement is that the men have no voice in the sell- 
ing price of coal, and consequently really no voice in 
the basis of wages, except as to fixing the standard 
by which wages shall be calculated. This is inevi- 
table. The employers ask that = § revised scale shall 
be operative for five years instead of three, the first 
agreement to last until 1903, and that the miners’ 
holiday—Mabon day—shall be abolished. But the 
real issue at present seems to be whether the dele- 
gates to the conference shall have the power to con- 
clude an arrangement, or whether the terms shall be 
submitted to the miners in the aggregate, in their 
several localities. Of course, the men as the consti- 
tuents of their representatives, have a right to refuse 
such eer powers ; but then they lessen the re- 
sponsibility of their representatives in proportion. 
The settlement of the engineering dispute was delayed 
in this way. The irritation and vexation is kept up, 
and it is often in the power of a small knot of mal- 
contents to frustrate any settlement for some time. 
However, there is time even yet for the men to avert 
a great labour war in South Wales. 

One of the incidental questions in connection with 
the coal trade in South Wales and Monmouthshire is 
that of controlling the output, and also the minimum 
selling price. The miners suggested a scheme for 
these purposes in 1896, and some of the coalowners 
were said to be in favour of it. But generally the 
latter were then, and stiil are, averse to the proposal. 
A very large proportion of Welsh coal is exported, 
either to foreign countries or to England, by far the 
greater part going abroad. Any regulation of the 
output would reduce exportation, and any hard-and- 
fast line as regards price would tend to limit it. Such 
a proceeding would enable other districts to compete, 
and possibly would increase competition by other coal- 
producing countries. Apparently it would not have 
much effect upon home consumption, which is com- 
paratively small. But there is very little chance of 
the coalowners agreeing to such a scheme. But one 
feature of the case well deserves attention, namely, the 
intervention of middlemen who undertake to ‘‘ place 
contracts,” or obtain the concessions to do so, in ad- 
vance, and who are able often to force down the price 
of coal by reason of this reserve power. Coalowners 
themselves have it in their own hands to deal with 
such practices, by refusing to entertain contracts cut 
below the rene f prevailing rates. The danger is 
lest the men should seek to interpose in such matters, 
for then there would be too little elasticity in the 
making of bargains, and the whole industry would 
suffer. In so far as the men’s interests are concerned, 
the suggestion to have a fixed minimum wage as the 
basis of the sliding scale, and then that it should only 
operate in an upward direction, seems to be the best. 





The April report of the Ironmoulders of Scotland 
is in better tone and more hopeful than for some time 
ast. The membership has gone up to 7011, the 
1ighest level yet reached, and the list of unemployed 
has gone down from 726 last month to 510 now. 
The report states that there is every indication of 
plenty of work all through vhe summer, and it pleads 
with members to remain steadily at work while the 
good times last. It goes on to say that ‘there are 
complaints of men staying off work when they might 
be working,” and they are urged, in all fairness to 
themselves and to the society, to so conduct them- 
selves that there shall be no complaints of the nature 
indicated. The income for the past month was 
20077. 19s. 6d.; the expenditure was 1382/. 19s. 10d.; 
balance in favour of the society 625/. So well do the 
finances look, that the question of further permanent 
investment is again brought forward in the report. 


of funeral benefit, 190/. A vote of the members has been 
taken as to whether the society shall be officially repre- 
sented at the Scottish Trades Congress to be held in 
Aberdeen, and there was a large majority in favour of 
the proposal. The actual working membership was 
5622 ; idle and on benefit, 310; idle but not on benefit, 
200. There was 318 on the superannuation fund ; and 
164 of the members were employed in England, Wales, 
or Ireland, while 112 were employed abroad. The 
report gives in full the proposals for a federation of 
the trades, as formulated by the Federation Committee. 
The entrance fee is to be $d. per member for 90 per 
cent. of the total membership of the society. Then 
the contributions are to be 8d. per quarter higher 
scale, and 3d. per quarter lower scale per member. 
Any larger contribution is to be by vote of the 
societies. The benefits are to be 5s. per week on the 
higher scale, and 2s. 6d. per week on the lower scale. 
Power is given to investigate the matters in dispute 
at the end of two months, 


The April report of the Iron and Steel Workers’ 
Journal gives some particulars of matters decided at 
the Arbitration and Conciliation Board of the North of 
England, and also at the Midland Wages Board, the 
chief points concerning which have already appeared 
in ‘‘ Industrial Notes.” But some of the details were 
not available until the reports appeared in the journal. 
Amongst other matters ‘‘the gas-producer men” at 
the Consett Works had been allowed a bonus when 
the output exceeded a certain tonnage per week. 
That agreement expired in December last, when the 
operatives made a claim for the bonus to commence at 
a certain figure, which the firm were unable to agree 
to. The matter was then referred to the Board of Con- 
ciliation, when the standing committee reported that 
there was no reason for departing from the old arrang- 
ment, except under special circumstances. At the same 
works the billet men in the angle mills claimed to be 
paid 3s. 6d. per shift, and six shifts for five nights. 
After a full consideration of the case the matter was 
adjourned, with a recommendation to both parties to 
mutually agree to terms. At the Jarrow Works 
certain men in the 20-in. bar and angle mill claimed 
11} per cent. advance. The committee considered the 
matter and decided that it must be ruled out of order 
during the current wages agreement. At the Midland 
Wages Board it was agreed that the Board was compe- 
tent to deal with questions connected with enginemen 
and hammermen without special representation on the 
Board. One of the most important matters dealt with 
was the question of railway rates, complaints being 
made of the high charges for the carriage of iron to 
shipping ports from the Midlands. A resolution was 
unanimously agreed to urging the railway companies 
to reduce the rates, which are said to be excessive, as 
compared with other districts. The sheetmakers have 
replied to the employers’ claim for a reduction in wages 
to the effect that no reduction in wages should take 
place. 





The reports as to the iron trade in the Wolver- 
hampton district do not seem to be quite so favourable 
as of late, though there is some contradiction in such 
reports. There have been, it appears, numerous in- 
quiries both for crude and finished iron for deliveries 
over the quarter now commencing, but it is said that 
the few contracts entered into are in some cases taken 
at from 2s, 6d. to 5s. per ton below the quoted rates. 
The various classes of iron which have recently 
changed hands have only been in limited lots to 
supply immediate wants. But on the eve of the usual 
quarterly meetings there is often a despondent tone. 
On this occasion it is said that America is sending 
considerable quantities of pig iron into South Stafford- 
shire, which check any further advance in price. But 
for local production present rates are upheld, and some 
heavy contracts are in negotiation for delivery in the 
now commencing quarter. There is continued activity 
in all branches of the steel trade, and recent quotations 
are firmly maintained. The engineering and allied 
trades are busy in all branches, including boilermakers, 
bridge and girder constructors, tank makers, and 
ironfounders. Most of the hardware trades are also 
busy, both light and heavy, but some few are less 
busy than others. 





In the Birmingham district there has been little 
change in the iron market. Pig iron is scarce, and 
makers are in arrear with deliveries. Those in urgent 
need of pig iron have to pay an enhanced price. The 
sheet trade is very much depressed. But various 
classes of iron are steady in value, and some have 
been in good request, such as bars, angles, plate, and 
strip for Admiralty purposes, for engineering, and 
for railway work. Most of the local trades using iron, 
steel, or other metals continue fairly busy. There 
are no serious labour disputes on hand. 





The condition of the engineering trades throughout 
Lancashire remains practically unchanged, except that 





The cost of idle benefit to members unemployed was 
468/. lls. 4d.; of superannuation benefit, 471/. 15s., and 





coming forward. But this may be explained by the 
fact that such work could not well be undertaken, in 
most instances, with the certainty of earl delivery, 
In all the leading branches the work already in hand 
is more than sufficient to keep the establishments 
fully engaged well into next year. Any further orders, 
therefore, could only be accepted, as a rule, on the con- 
dition of deferred delivery. This principle is not 
acceptable in these _ when the orders given are 
expected to be promptly executed, for generally they 
are not given until required to be forthwith put in 
hand. Machine-tool makers are exceptionally pressed 
with orders, the recent settlement of the engineering 
dispute having apparently stimulated this branch of 
that trade. Stationary engine builders and locomotive 
builders are nearly as much eo ge with orders, all 
wanted to be executed with all possible despatch, 
More work has been coming forward in the boiler. 
making branch than for a considerable time past, so that 
the boiler-makers are also very busy. Machinists are 
better supplied with work than for a tweivemonth past, 
though the output was very large a year ago. With 
all this pressure of work in the engineering trades, 
various trade unions experience a lack of opportunity 
for some of their members, the unemployed being con- 
siderably more than the average aver of out-of- 
work members. The iron market has been firm in tone 
generally as regards the future, but there has been no 
great weight of buying, though numerous inquiries are 
reported. The fluctuations in warrants and the un- 
certain outlook abroad checks any large dealings at 
present. The finished-iron trade is reported to be 
improving, but buying is still on a limited scale, 
Steel of all classes is in active demand, and prices are 
strong with a hardening tendency. On the whole the 
outlook is encouraging. 

The employers in the cotton trades appear to be 
preparing for emergencies in more ways than one. In 
the first place, a gigantic syndicate is in course of 
formation, which will represent a vast proportion of the 
spindles and looms, which syndicate will be able to 
control the market, both with respect to the purchase 
of cotton and the selling prices. It will also be able 
to concentrate the power of the masters in cases of 
labour disputes. hen the Federation of Cotton 
Spinners have formulated rules for the extension of 
the federation, the levies to which will not only pro- 
vide for strikes, but alsocompensation under the Com- 
pensation Act and under the Employers’ Liability 
Act. The levy is to begin with August 1, and cover 
the period up to May 1, 1899. What the end will be 
of those gigantic federations remains to be seen, but 
trouble is sure to follow if they are not governed by 
prudence. The workmen’s efforts at federation have 
tended in the same direction in most cases. But they 
may also be conducive to peace if wise counsels pre- 
vail, and conciliation is resorted to. 





The Boilermakers and Iron Ship Builders have given 
notice to the Clyde employers for an advance of 5 per 
cent. in wages, the notices to take effect one month 
from the date thereof. The employers will meet to 
discuss the question, but probably an amicable arrange- 
ment will be made. Latterly the employers and the 
workmen in these branches of trade have mutually 
arranged many disputes, without resorting to a strike. 





The master builders of Lancashire and Cheshire 
have been perfecting a scheme of federation on the 
lines of the engineering firms, the rules of which will 
shortly be issued to all pi Ae The federation 
will be managed and controlled by an executive 
council, with periodical meetings of the full body of 
members. a) 
The operatives in the building trades of Birming- 
ham recently made a demand for an immediate ad- 
vance of ld. per hour, The employers refused to con- 
cede that, but offered 4d. per hour, to commence on 
October 1 next. Large meetings of the men were held 
at the close of last week, when it was decided to accept 
the employers’ offer, owing to lack of organisation. A 
strike is thus averted. - 

On Saturday last 600 carpenters and joiners of 
Leicester handed in their notices to strike for an 
advance of 4d. per hour, and a reduction of the work- 
ing hours from 56 to 544 hours. The men have offered 
to submit the matter to arbitration. : 

Some 3000 cabinetmakers came out on strike on 
Thursday in last week owing to some new conditions 
posted by the employers in the morning of that day. 
The building operatives of South Shields, including 
bricklayers, masons, plasterers, and labourers, struck 
work on Friday last for an advance of 1d. per hour, 
the labourers jd. The employers offered 4d. advance 
all round, but the men refused to accept it. Trade 
was consequently at a standstill. 


The farce of discharging and re-engaging the hired 
men in the Royal dockyards was gone through at the 
close of the financial year, when over 30,000 were dis- 
charged, to be re-engeged on April 1, the commence: 





it is reported that here and there some slackening 
off has been manifest in the weight of new work 


ment of the new year, 
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The balance-sheet of the Penrhyn quarrymen shows 
that nearly 20,0007. was subscribed, of which nearly 
15,0002. was distributed as cash payments to the men ; 
the remainder, except a cash balance of 301/. 2s. 3d., 
was expended in general disbursements and expenses, 
including goods supplied tothe men. It was a great 
sum to collect in voluntary contributions. Seldom 
was there more sympathy evoked, and, on the whole, 
it was well deserved by the men, whose attitude 
and conduct won golden opinions even from those 
who differed from them. 





LAUNCHES AND TRIAL TRIPS. 

Tur s.s. Ethelbryhta went on her trial trip on March 30. 
She has been built by Messrs. Wm. Gray and Co., 
Limited, Hartlepool, for Mr. J. Harrowing, of Whitby, 
and is of the following dimensions: Length over all, 
325 ft.; breadth, 47 ft.; and depth, 24 ft. 10 in. The 
engines have been supplied by the Central Marine Engine 
Works of William Gray and Co., and have cylinders 
95 in., 40 in., and 65 in. in diameter, with 42 in. stroke, 
and two large steel boilers working at a pressure of 
160 lb. per square inch. The vessel averaged a speed of 
114 knots. 





The U.S. battleships Kearsarge and greg: 4 were 
successfully launched from the yards of the Newport 
News Shipbuilding Company on March 24. The Kear- 
sarge was christened with a bottle of coy oe gan the 
Kentucky with water from a cut-glass bottle, but several 
enthusiastic Kentuckians hurled some bottles of good old 
whisky against the sides of the Kentucky at the same 
time. The following are some of the principal facts con- 
cerning the ships: Each of the vessels is 385 ft. long, 
72 ft 2.5 in. beam, 14 ft. 3 in. freeboard forward, and 
12 ft. 3 in. freeboard aft. Their draught, with 410 tons 
of coal on board, is 234 ft.; their displacement is 11,525 
tons. In their turrets they will each have four 13-in. and 
and four 8-in. guns. There will be four torpedo tubes— 
two on either broadside. The armour will be of solid 
nickel steel, Harveyised. The lower part of protection 
will have armour 15 in. in thickness. The armour of the 
turrets will also be 15 in., except immediately in 
front, where it will be made 17 in. In addition to 
these heavy guns a battery of fourteen 5-in. rapid-fire 
guns, a numerous battery of smaller 6-pounder and 
l-pounder guns will be carried, such guns being placed 
wherever they can fire to advantage. The protection of 
the hull to the water-line region will be effected by means 
of a side armour belt of a maximum thickness of 163 in., 
with a mean depth of 74 ft., so disposed in reference to 
the load line that the vessel with 410 tons of coal on 
board will have 34 ft. of this belt armour above the water, 
and with 1210 tons of coal on board will have 2 ft. above 
the load line. The belt will extend from the stem to the 
after barbette, and will maintain the maximum thickness 
from the after end of the belt to the forward boiler-room 
bulkhead, whence it will taper gradually to a thickness 
of 4in. at the bow. The conning tower will have armour 
10 in. thick, with a tube 7 in. in thickness leading down 
to the armour deck for the protection of the voice pipes, 
telegraph, steering-rods, &c. The vessels will be driven 
by triple-expansion engines actuating twin screws, the 
engines having a collective horse-power of 10,000 when 
making about 120 revolutions a minute. Five boilers, 
three double-ended and two single-ended, in four water- 
tight compartments, will generate the necessary steam at 
a pressure of 180 Ib. to the square inch. The vessels will 
carry a supply of coal of 1210 tons. 


There was launched on the 25th ult. from the Caledon 
Shipbuilding and Engineering Company’s yard, Dundee, 
a screw steamer built to the order of Messrs. M. Lang- 
lands and Sons, Liverpool and Glasgow. The Princess 
Ena is 210 ft. long, 29 ft. 2 in. broad, and depth 12 ft. 10 in., 
her gross tonnage being 700 tons. 





The s.s. Koordistan went on her trial trip on Saturday, 
the 2nd inst. She has been built by Messrs. Wm. Gra: 
and Co., Limited, West Hartle for Messrs. Fran 
C. Strick and Co., Limited, of Swansea and London. 
Her length is 316 ft. ; breadth extreme, 43 ft. ; and depth 
moulded, 20 ft. 10 in. The machinery of the Koordistan 
has been supplied by the Central Marine Works of Wm. 
Gray and Co., Limited, the engines being of the triple- 
expansion type, with cylinders 23 in., 364 in., and 62 in. 
in diameter by 39 in. stroke, supplied with steam by one 
large steel boiler working at 160 lb. per square inch, and 
fitted with Howden’s system of forced draught. The 
trial was satisfactory. 





Lreps AssocraTION OF ENGINEERS.—At the monthly 
meeting of this association held on Thursday March 31, 
the Vice-President (Mr. Joe A. Tempest) in the chair, 
Mr. A. J. Balkwill opened a discussion on ‘‘ Natural v. 
Forced or Induced Draught for Boilers.” He gave the 
results of a number of experiments, which, he said, pointed 
to the superiority of the induced draught, both in a prac- 
tical and commercial sense, and he explained the methods 
of its ap lication. Mr. H. Vernon held that natural 
draught obtained by a chimney was still the best ; whilst 
Mr. E. Harris endeavoured to show that the forced 
draught gave the greatest advantages, not causing the 
current to pass over the radiant surfaces too quickly, en- 
abling all kinds of fuel to be burnt, and being subject to 
mechanical regulation. Mr. J.C. Jefferson advocated 


the use of a draught indicator, to assist the fireman in 
regulatin 
burn, an 


the draught. Messrs. A. Towler, G. W. Black- 
others also took part in the discussion. 








SANDBERG’S “GOLIATH ” RAIL. 
To THE EDITOR OF ENGINEERING. 

Srr,—The unsatifactory state generally of the perma- 
nent way on the Continent laid with too light flange 
rails as compared with the English type of road, led me 
to design in 1886 the 100-lb. flange rail called the 
“Goliath.” In order to make a fair practical comparison 
and test under the same conditions of the two types of 
road, the Furness Railway Company agreed to lay down 
on their main line one mile of Goliath type of road to my 
design, side by side with their usual permanent way. 

his has been down seven years, and so far has given 
general satisfaction. The cost of laying down and of 
maintaining the road is about the same for the two 
systems, and the run over the Goliath rail is, if anything, 
smoother, and there is less vibration than with the Englis 
ype. There is also on the London, Chatham, and Dover 

ilway in the Penge Tunnel one mile laid with a 110-Ib. 
flange rail which gives a smooth run. 

ith regard to wear, the Goliath rail has only worn 

off ;’; in., or only 3 Ib. per yard loss of weight, and carried 
one million tons per year, or during the seven years a 
total of seven million tons, with a maximum axle load of 
16 tons. Thus, with using only 4 in. of the wearing sur- 
face it would carry at least 30 million tons. 

The rails were made by the Barrow Hematite Steel 
Company from steel of a medium hardness containing .43 
per cent. of carbon. Although this trial is on a small 
scale and on a straight line, and has only yet extended 
over a period of seven years, it tends to prove: 

1. That excessive hardness of rail steel is not required, 
as the wearing results with the above medium hard rails 
are very satisfactory. 

2. That while admitting the English type of road is the 
strongest for heavy traffic, railways laid with flange rails 
of greater weight and good section, combined with a well- 
designed rail joint, could then approach very nearly to the 
high standard of English roads without changing their 


type. 

A rail weighing 100 lb. per yard is no longer considered 
an abnormal weight for heavy traffic and high speed ; and 
Ihave now — a 120-lb. rail section with wide flange 
that can be easily rolled and laid without baseplate direct 
on the sleepers which would be equal in cost to an 85-lb. 
tal eadid 3 rail with chairs. This would give the most 
elastic road for smooth run at high s , be economical 
in maintenance, and carry an axle load of 20 tons. 

Seeing that my new rail sections with wider flanges can 
be rolled with the greatest ease, the costly and compli- 
cated baseplates are not required ; but their value should 
be put into the rail itself, thereby obtaining a better road 
without incre cost. 

All users of flange rails should feel indebted to the 
Furness Railway Company for making this trial, inas- 
much as there was never any intention of changing the 
English type of road, but rather of improving the Conti- 
nental one, seeing that they have been generally con- 
structed with too light rails, often of inferior designs of 
section and rail joint. The same reason does not exist 
now for saving steel as formerly, as the price has gone 
down from about 12/. to 42. per ton, and even half of the 
latter can eventually be recouped by selling the old rails, 
Moreover, the cost of maintenance of , as well as 
rolling stock, would be greatly reduced by the use of 
heavier rails generally, while the increased traffic capa- 
city obtainable with a heavier axle load would further 
help to repay the extra first cost. 

In fact, these heavier flange rails would not only make 
high speed safe with a more elastic run when laid with- 
out baseplates, but it would also reduce the cost of 
carrying heavy goods by permitting heavier engines and 
heavier trucks to be u 

Recent letters in the Times on ‘‘ Notes on American 
Railways” Fre their permanent way laid with flanged 
rails as one of the causes of their smooth run at high speed, 
and low freight; and although their railways may not be 
comparable with European in many respects, these notes 
give very many hints which we should do well to take 
into consideration. 

C. P. SANDBERG. 

Palace-chambers, 9 Bridge-street, Westminster, 

March 28, 1898. 








THE ENGINEERING STRIKE. 
To THE EpiToR or ENGINEERING. 

Sir,—It would be interesting to some to know the 
conditions of employment in Messrs. Tangye’s. It was 
understood by the writer that Messrs. Tangye allowed no 
society men to enter their employment, but from what 
has transpired this is apparently not the case. 

It is regrettable that ‘‘ A Workman” should make such 
sweeping assertions about labour leaders. By small accre- 
tions the society had grown into an instrument of tyranny. 
It failed in its last endeavour, and deserved to fail. What 
could be more tyrannieal than forcing men, who find it 
impossible at ordinary times to keep their families in the 
comfort they should be kept in, to plunge themselves 
into distress and debt against their own convictions of the 
unwisdom of the claims that were advanced? But while 
this is true, we do not doubt that many of the leaders of 
the society sincerely desire the benefit of those they 
represent. Had the late Colonel Dyer been a working 
man he would have been a trade leader—an agitator, if 
you will; not that we think he would have n neces- 
sarily an unwise one. His friends will say that from his 
abilities he could not have been a workman only. Perhaps. 
It has to be remembered also that from the very position 
of an employer, the arguments that are on his side have 
a force and conviction, which the arguments that appeal 
to a workman have not. The converse is also true. 

Free and fearless discussion of a temperate character is 


the only way to bring about 
with fair-minded men. 
harm. 

One outstanding feature of the last dispute was that 
workmen seemed to forget they had responsibilities to 
fulfil to their employers as well as to their fellow men; and 
employers seemed to forget they had responsibilities to 
their workmen, and acted on the principle of “‘ Let us do 
evil that good may come.” It is a matter for thankful- 
ness to see that Messrs. Tangye felt their responsibility 
to their men, and had the courage to act on their con- 
victions, 


ment of opinion, even 
Wholesale abuse can only do 


I am, yours truly, 
: ANOTHER WORKMAN, 
April 6, 1893. 








A RUN ON THE GREAT NORTHERN 
RAILWAY. 
To THE EprtTor oF ENGINEERING. 

Sir,—In reply to Mr. Stretton, I may as well here 
state that I did not have a stop-watch with me, but used 
a very reliable watch showing seconds, with which I am 
practised at timing. 

The speeds given were not those of passing stations (as 
your correspondent seems to think), but the intermediate 
averages. Thus in the case referred to by your corre- 
—— the figures do not ~— that the speed past 

ew Barnet was only 66 miles an hour (it was consider- 
ably higher). Again, it must be remembered that I was 
taking times of passing to the nearest five seconds only, 
which, of course, makes a great difference in the case of 
the short 64-chain section, where the speed worked out 
to 96 miles an hour. My distances are from Pattinson’s 

‘British Railways,” 

_ As to excessive speeds, I do not think the highest I 
timed, ¢.¢., 82.1 miles an hour (got by combining two 
doubtful figures), exceeds that daily performed by some 
of the crack trains on the different lines near Bedford, 
=. Honiton, and Chard. Regarding booked ‘speeds, 
I should think 60 miles an hour too low a maximum 
for a start-to-stop timing of 554 miles an hour over the 
Great Northern Railway road between Peterborough and 
London, though the train may be somewhat lighter than 
the usual main-liners. I trust the above will satisf 
Mr. Stretton, and thus prevent a discussion whic 
would be as useless as it would be wasteful of valuable 


space. 
O. R. WaLKEyY. 
74, Gordon-road, Ealing, W., April 2, 1898, 








ELECTRIC IGNITION FOR GAS ENGINES. 
To THE Epitor OF ENGINEERING. 

Srr,—I have read with some considerable interest the 
account given in last week’s ENGINEERING of Professor 
F. W. Burstall’s experiments in endeavouring to obtain 
certain predetermined timing of explosions in a small gas 
engine. 

My great experience with “electric ignition” in the 
working of explosion engines using gas and oil, and in 
sizes ranging from a small high-speed cycle motor to a 
comparatively slow-running engine of 60 horse-power, 
enables me to point out the probable cause of Professor 
Burstall’s non-success with his results. 

He appears not to have tried the “‘low-tension” in- 
ternal-flash American system, with which very fair results 
can be obtained for experimental purposes, but to have 
used a modification of the Lenoir method, with an ex- 
tremely powerful sparking coil in constant circuit with 
the battery, and endeavoured to have “timed” the 
moment of ignition by controlling the high-tension spark 
current. This is, in practice, very difficult, unless a very 
quick spring return-action commutator is used, the exact 
timing of the flow of spark current across the igniter 
points otherwise, being affected by change of speed, re- 
sistance across igniter points, or by difference in battery 
power. This method also requires an enormous battery 


“ee : 

n my experience, I find with a small sparking coil 
giving 4-in. spark, sufficient power to obtain absolutely 
regular predetermined timing of ignition under many 
varying conditions w 4 using an igniter with two good 
insulators and a spark gap of less than 7; in., together 
with a revolving double-contact commutator in circuit 
with the battery current; the period of contact being 
about one-sixth revolution of crank, the battery power 
of three dry cells, 3in. by 8 in., is capable of working an 
engine at 200 revolutions for 150 to 180 hours. 

ateshead-on-Tyne. Epwarp Bvutier, 





INCORPORATED ASSOCIATION OF MUNICIPAL AND County 
EncinEERs.—The twenty-fifth voluntary pass examina- 
tion of candidates for the offices of municipal engineers 
and surveyors to district councils, carried out by this 
Association, was held at the Institution of Civil Engi- 
neers, by the kind permission of that body, on Friday 
and Saturday, the Ist and 2nd inst. There were 49 
entries for this examination, the written portion of which 
was taken on the first day. The whole of the second day 
was occupied with the viva-voce portion of the examina- 
tion. The examiners were: 1. For any Ap- 

lied to Municipal Work, Mr. A. M. Fowler, M. Inst. 
CE, Past-President.; 2. For Building Construction, 
Mr. James Lemon, M. Inst. C.E., Past-President, and 
Mr. Joseph Lobley, M. Inst. C.E., Past-President; 3. 
For Sanitary Science, Mr. Francis J. C. May, M. Inst. 
C.E., Past- President; 4. For Municipal and Local 
Government Law, Mr. Chas. Jones, M. Inst. C.E., Past- 
President. Mr. A. M. Fowler, of Manchester and West- 








minster, was the superintending examiner. 
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MISCELLANEA. 


Tue Atlantic transport liner Minnewaska sailed from 
the Royal Albert Docks the end of last week for New 
York, having on board a 20-knot torpedo boat, by 
Yarrow and Co. 

The Novoé Vremya announces that the Russian Minis- 
try of Finance has lately been considering the question 
of adopting the metric system of weights and measures 
for use in the Russian Empire. The result of the in- 
quiry is that the metric system is to be adopted officially. 


The coal-mining industry in South-Western Sweden is 
likely to increase, and several applications for concessions 
have recently been made. There appears to be consider- 
able divergence of opinion as to priority of right in 
several cases, and more than one law suit is likely to 
ensue in this connection. 


The traffic receipts for the week ending March 27, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,538,406/., which was earned on 19,163} 
miles. For the corresponding week in 1897, the receipts 
of the same lines amounted to 1,522,444/., with 18,9514 
miles open. There was thus an increase of 15,9620. in the 


receipts, and an increase of 212} in the mileage. 


The Furness Railway Company, which under the suc- 
cessful management of Mr. Alfred Aslett, has introduced 
several important changes conducive to the comfort of 
the passengers, is now making new passenger brake vans 
34 ft. in length, which will enable them to provide a 
special plaform, 7 in. in height at one end, for half-a-dozen 
bicycles. Each bicycle fits into a separate leather-padded 
groove on this platform, and there is another groove at 
the end of the van for one of the wheels to fit in. Straps 
are also provided from side to side of the van, which 
fasten round the handle of each bicycle to prevent oscilla- 
tion. ‘The machines are thus made secure, and are kept 
quite apart from the general luggage. 


No time has been lost in putting Kiao-Chau before the 
notice of German commercial travellers, and the fares by 
steamship to this ‘‘proud possession” in the Far East, 
were made known early last month. By the Imperial 
Mail steamers sailing from Bremen to Shanghai, the first- 
class fare is 697. 10s., and the third-class fare 227. Reckon- 
ing in addition the expenses of the journey to Bremen 
from the interior of the Fatherland, and from Shanghai 
to Kiao-Chau, the latter being 2/.:10s. for cabin passen- 
gers, and 1/. for deck passengers, the cost of the entire 
journey to Kiao-Chau comes out at about 741. for first- 
class and 30/. for third-class travellers. The voyage from 
Bremen to Shanghai takes 46 days, and from Shanghai to 
Kiao-Chau 36 hours. The passenger list for the Imperial 
Mail steamer was almost entirely tilled up by the middle 
of March for the voyage fixed for March 23. Shanghai 
should be reached by May 9. 

The authorities of the Central Technical College of 
the City and Guilds of London Institute for the Ad- 
vancement of Technical Education have issued a pam- 
phlet giving the names and present employments of past 
students. From this list it appears that some 400 students 
have passed through the college since it was opened in 
1885, and that a considerable proportion of them are in 
responsible positions. The number of past students ma 
appear small to those who do not realise that only  f 
vanced work is done at this college, and that there are 
no evening classes. In fact, neither buildings nor equip- 
ment will permit of any material increase in the number 
of students now at the college, if the high standard 
aimed at by its organisers is to be maintained. English 
technical schools doing useful work have unfortunately 
not the bottomless public purse to draw on, as in Ger- 
many, and private benevolence is devoted mainly here 
rather to the ‘‘smatter shops” and second-class science 
schools, but small funds being forthcoming for really 
valuable advanced work. The patron has thus, no doubt, 
a bigger show for his money; but, unfortunately, it is 
show and little else. 


The Railway Department of the Dominion Government 
has just presented its annual report, which shows that 
the last fiscal year ended (on July 1, 1897) with 16,687 
miles of railway completed and 16,550 miles in operation 
—the former total showing an increase of 300 miles for the 
year. The Governmeot lines, of which the Intercolonial 
Railway from the Maritime Provinces to Quebec is the 
most important, show a total of 1388 miles. On the date 
mentioned the paid-up capital invested in all Canadian 
railways amounted to 184,371,646/., the year’s increase 
being 4,408,0667. The gross earnings and outgoings were 
10,470,655. and 7,033,733/. respectively, having increased 
by 361,541/. and 25,202/., the profits + a showing an ad- 
vance of 336,339/. The train-miles travelled increased by 
1,280,249 to 45,780,851 ; and the growth of traffic is repre- 
sented by 1,360,031 passengers and 1,033,506 tons of 
merchandise, the year’s totals being 16,171,338 passengers 
and 25,300,331 tons. The Government lines provided 
612,014/. of the total earnings and 635,453/. of the out- 
goings, decreases of 16,12V. and 15,434/. respectively 
being reported under .these heads. The loss to the 
Government was thus 23,4397., of which the Intercolonial 
alone—with an income of 573,205/., against an expendi- 
ture of 585,193/.—was responsible for 11,9887. 


The proprietors of the Railway Magazine, offer three 
prizes—the first of ten guineas, the second of five guineas, 
and the third of two guineas—for the best designs which, 
in the opinion of the judges, shall most efficiently arrange 
for the proper, safe; and economical ‘stowage of bicycles 
in railway brake-vans, the object aimed at being a brake- 
van that combines the advantages of close stowage, easy 
access to any particular bicycle, and safety of: the 


machines during transit, together with simplicity and 
economy of design. Competitors must give a concise but 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Notr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and ll. in all other cases. The price of quicksilver is 
ox bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton. 

eavy steel rails are to Middlesbrough quotations. 








lucid account of their project, and accompany it with | miles. He thus transmitted signals to a distance of 
longitudinal and cross-sections, and ground plan of a | about 70 times the length of his base line; but Mar- 
portion of the brake-van, drawn toa scaleof half-an-inch | coni, in some experiments at Spezia, had sent them 
to the foot. A sketch, drawn to a scale of lin. to the | 500 times the length of his base line. Professor Thomp- 
foot, of any special devices to assist in the stowage of the | son proceeded to notice some , important researches 
bicycles, must also be sent. The brake-vans are tomeas- | by. Professor Oliver Lodge, who had recognised the 
ure 7ft. Gin. wide, by 7ft. in height. The following | importance of employing the principle of syntony, and 
gentlemen have consented to act_as judges:—Mr. T. 1. | taken the first step towards obtaining direction and 
Allen, Superintendent of Line, Great Western Railway ; | selection, by constructing instruments that would = 
Mr. W. Pasitat. Carriage Superintendent, London and | respond to waves of the period to which they were tuned. 
South Western Railway ; Mr. W. F. Pettigrew, Carriage | Speaking of the commercial potentialities of this kind of 
Superintendent, Furness Railway; Mr. R. Turnbull, | telegraphy, the lecturer thought it was possible to develop 
Superintendent of Line, London and North Western | either the conduction or the induction methods, so as 
Railway. Further particulars can be obtained on to communicate between this country and India, or the 
application to the offices of the Railway Magazine, 79 and | Cape, at far less cost than would be necessary with the 
80, Temple Avenue, E.C. | employment of submarine cables. He was doubtful, how- 
ever, whether the wave method would be found practicable 
In a lecture on ‘‘Telegraphy across Space,” delivered in such cases, because it might be that the curvature 0 
before the Society of Arts last week, Professor Silvanus | the earth would interfere with the propagation of the 
P. Thompson, after pointing out that, strictly speaking, | electric waves. 
there was no such thing as wireless telegraphy, because | 
wires had always to be used for the naneaay Walks lines, 
in review the various methods by which any | 
measure of practical success had been attained. These | 
he classifi into conduction, induction. and wave 
methods. In connection with the last, he referred to 
some recent successful experiments carried out by Pro-| Havre in January was 209, of an aggregate burden of 
fessor roy 6 who, by using balloons filled with hydrogen | 201,154 tons; and the number of vessels which entered 
to elevate his end conductors 1000 ft. up in the air, had | Marseilles in January was 305, of an aggregate burden of 
been able to send good intelligible Morse signals 13} 342,380 tons. 








FRENCH Ports.—The number of vessels which entered 
Dunkirk in January was 113, of an aggregate burden of 
133,723 tons. The number of vessels which entered 








Apri 8, 1898. | é ENGINEERING. A43 








SURFACE RESISTANCE OF WATER. ‘ 


(See Professor Hele-Shaw's Paper, Page 444.) 
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“© — Fig. 3. 
SMOOTH CYLINDER IN SOAPY WATER. &: 
SMOOTH CYLINDER IN CLEAR WATER, meeen:aueseninls Ge bbdiien sosmeel 
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Fig. 4. 


i ; Fig. 7. 
ROUGH CYLINDER IN SOAPY WATER. Fig. 5. ; Fig. 6. 


CLEAR WATER, SOAPY WATER, SOAPY WATER WITH 
_ OSCILLATION OF WAKE. 
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Fig. 10. 
UPPER SIDE PARAFFIN, 
Fig. 8 Fig. 9 LOWER SIDE SMOOTH LEAD, 
CLEAR WATER, SOAPY WATER. 
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Fig. 11. 


UPPER SIDE ROUGH SAND, 
LOWER SIDE SMOOTH LEAD, 





Fig. 13. 


CLEAR WATER WITH MUCH AIR. OLEAR WATER WITH LITTLE AIR. 
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SURFACE RESISTANCE OF WATER. 


Investigation of the Nature of Surface Resistance of Water 
and of Stream-Line Motion under certain Experi- 
mental Conditions.* 

3y Professor H. 8. HeLE-Suaw, LL.D. 


Introduction.—W hen the author was honoured by the 
Council with an invitation to read at the present meeting 
a second paper pursuing still further the subject treated 
by him ina contribution before the International Congress 
of Naval Architects in July of last year (ENGINEERING, vol. 
lxiv., page 90), he felt that, in order to prepare his further 
work for publication in time, it was necessary to have 
some assistance, as the experiments and details would 
involve continuous attention and application, and this his 
own duties prevented him from giving. Accordingly, 
Dr. Elgar, F.R.S., with great kindness placed at his dis- 
posal during the last few weeks the services of Mr. W. H. 
Riddlesworth, B.Sc., a former student of the author, at 
pee holding the Engineering Scholarship of the 

‘ictoria University, and acting as private assistant to 
Dr. Elgar, and it is due to Mr. Riddlesworth to say that 
without his invaluable assistance the author could not 
have complied with the request of the Council. Mr. 
Okill, his workshop assistant, has also rendered great 
service in constructing apparatus and carrying out the 
experiments. 

But, beyond this, he has to thank Mr. A. L. Jones, of 
Messrs. Elder, Dempster and Co., of Liverpool, for most 
kindly defraying the cost involved in the construction of 
several pieces of apparatus, and various incidental 
expenses, 

Scope of Paper.—The paper is divided into two sections, 
the first of which is a further investigation of flowing 
water under the conditions described and exhibited on the 
occasion above referred to. The object of this investi- 
gation was to further examine the theory set forth in the 
author’s paper that the clear film or border line was a zone 
of parallel flow or stream-line motion. 

The second introduces entirely new experiments by 
means of specially designed apparatus, which, though 
having an important bearing on the question discussed in 
the previous section, enables true stream-line motion to be 
continuously secured. Itisshown by a comparison of the 
figures thus obtained and those calculated and plotted in 
cases where it is possible to arrive at results mathematic- 
ally, that they are practically identical. Hence, the 
forms of stream lines for any give figure which may not 
adapt itself to mathematical treatment, can directly be 
obtained experimentally. 


Section I.—FurTHER OBSERVATIONS ON THE SINUOUS 
Motion oF WATER, AS MADE VISIBLE BY MEANS OF 
AIR. 

It will be remembered that the effect of admitting or 
forcing air into the water in a state of sinuous flow, was 
to darken the main body of the flowing stream or jet, and 
that, apart from the lines of flow which were thus made 
visible, and the eddying effect which was capable of 
direct observation, there was also visible in’ every 
experiment, as gn eo on the screen by means of 
the lantern, or in photographs taken directly from the 
lantern, a clear border line. 

The theory advanced was that this clear border line 
represented a condition of irrotational flow as distinguished 
from the state of sinuous or rotational flow in the main 
body of the water. 

Since the reading of the previous paper, no criticism or 
comment has been offered upon the foregoing hy pothesis, 
which, apart from its scientific bearing, must, from the 
remarks on that occasion, of many of our distinguished 
members, evidently be regarded as involving practical 
questions of great importance. There are, no doubt, 
« priori reasons for thinking it possible that the film of 
water which exists on the solid boundary of the liquid, 
when the general body of it is broken up into sinuous 
motion, is only of molecular thickness. On the other 
hand, the clear border on the boundary of the stream, in 
the author’s experiments, would be at least many thousands 
of molecules in thickness. Seeing what an important 
part of the whole resistance of a ship is due to skin 
friction, to say nothing of the even greater portion of 
resistance occurring in pipes, which is directly concerned 
with the action of the Gceaiieny in question, a further 
examination of this matter with the view of either con- 
firming the above theory or finding out some other 
explanation of the clear border line seemed highly 
desirable. 

1. In the first place, the author made a number of com- 
parative experiments on bodies with ordinary water in 
which air existed, and also with water mixed with various 
substances, of which latter photographic reproductions are 
given (see page 443) for the casesin which soapy water was 
employed as giving much finer bubbles than with pure 
water, It should be remarked that the exposure was much 
more rapid than with the figures in the author’s previous 
paper, being only ;Jqth 0! a second. The figures are in 
pairs, those on the right hand being generally the result of 
using soapy water, and on the left, water only. Figs. 1 and 
2 are circular cross-sections with a smooth surface, Figs. 3 
and 4 with a rough surface, Figs. 5, 6, and 7, are cases of 
rectangular bodies broadside on to the stream, whilst in 
Figs. 8 and 9 the same body is placed edgeways. Fig 7 is 
a remarkable case in which an oscillation in the flow has 
been taken, and the whirls behind the body are visible. 
It should be particularly noted that in Figs. 5, 6, 8, and 
9 the clear space behind the body is filled with water at 
rest. The large bubbles in all cases behind the body 
slowly circulate in the rear part of this clear quiescent 
water. When colouring matter is suddenly injected into 
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the inflowing water 1t takes some appreciable time to find 
its way into this clear body of water. When the inflow 
of coloured water ceases this quiescent water remains 
coloured for some time after the main body of the water 
has become colourless. These facts have an important 
bearing in connection with subsequent remarks. The 
difference between effects with pure and with soapy 
water, in both of which air was mixed, will be easily re- 
cognised from the more finely divided state of the bubbles 
in the soapy water. 

In all these experiments, the clear border line is always 
quite visible, but it is smaller with the soap solution than 
with water alone. 

The influence of air in the lines of flow is also quite 
obvious, and is shown by the difference in the case of the 
soap solution where the bubbles are very much smaller, and 
therefore have less effect than in the ordinary case. This 
fact apparently accounts for the different nature in the 
film in the two cases. The general character of the 
difference in the two kinds of experiments, for the flow 
round both rectangular and circular bodies, may be — 
described by saying the lines by soapy water approac 
more directly to the obstacle, and do not so readily close 
in behind, continuing to move parallel for some distance 
behind it. In the case of the larger bubbles on the figures 
in the left-hand, the curve of approach is more gradual, 
and the closing in behind more direct when the obstacle is 


ssed. 

2. The effect of varying the nature of the surface was 
investigated in two ways; (1) A series of rings, coated 
with different materials, which could be slipped on over a 
cylindrical body in the slide was used, with results which 
are shown in Figs. 1 to4. Figs. 1 and 2 are examples 
of smooth brass surfaces; Figs. 3 and 4 are examples 
of rough sand surfaces. (2) A trumpet-sand form was 
used, one side of which was smooth, polished lead, and 
always thesame, while the other was coated with various 
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Fig. 14. 
NARROW PASSAGE SHOWING THIN CLEAR FILM. 





Fig. 15. 


PASSAGE STILL FURTHER REDUCED, SHOWING 
FAILURE OF AIR METHOD, 


materials, so that a direct comparison could be instituted. 
Figs. 10 and 11 give illustrations of these effects, Fig. 10 
of “wang Fig. 11 of sand ; and, contrary to what the 
author previously thought, the rougher the surface the 
narrower was the clear border upon it, while on the smooth 
surface in all cases the widest film existed. On some of 
the rougher surfaces the film was scarcely visible at all. 
Hot water, with a viscosity about half that of the cold 
water was tried, but with no appreciably different results; 
at any rate, there appeared to be no differences which 
were capable of measurement. Oxygen and carbon 
dioxide were also tried in place of air, and gave practi- 
cally the same results as air. The latter was used under 
the hope that, at places of less pressure, the gas would be 
liberated from the solution in water; but 1t was found 
that the flow occurred in a very spasmodic and jerky 
manner, though, on some occasions, the clear film was 
even more marked with this gas than with air. What- 
ever might be the ultimate explanation of the clear film, 
itis not very easy to see why the air should refuse to go 
into it, unless on the assumption that the slower velocity 
of the moving particles at that portion resulted in a greater 
pressure, and therefore the water itself, having a greater 
inertia, was naturally able to find its way there to the 
exclusion of the air. Now, in the illustrations in the 
last paper, it was clear that both convex and concave 
surfaces showed a clear film; but it seemed desirable 
to make an experiment so that the convex and concave 
side could be compared under exactly similar circum- 





stances of velocity and flow. For this purpose an §-shaped 
section of a pipe having two complete bends was de. 
signed, in order to ascertain what difference of effect was 
to be seen on the inner and outer sides. The result is shown 
in Figs. 12 and 13. It will be noticed in Fig. 12 that 
there is a comparatively wide, clear film on the outer 
sides of the bends; at the same time, this is not very 
sharply defined or abruptly divided from the darker 

rtion containing the air. Round the inner side of the 

ond, the bulk of the air would naturally be forced, and 
here it might reasonably be expected, unless the author's 
hypothesis is correct, there would be no film at all, 
There is, however, a clear border on the inner as well as 
on the outer side ; this, moreover, is much more clearly de- 
fined, and has a darker line of demarcation, and is much 
narrower in width, thus clearly showing the natural ten. 
dency of the air to force itself against the skin which it is 
obviously not able to reach, presumably because of a layer 
of more slowly moving water. Fig. 13 shows the case 
with very little air, which, however, finds its way to the 
inner side of the bend, and makes the film quite visible, 

4. But there is one test which appears to be more im- 
portant than all the rest, viz., the actual behaviour of 
a pe! | thin sheet of flowing water. A trumpet-shaped 
mouthpiece has already been used. Fig. 14 shows a 
carefully a example of this, in which the 
clear film is visible throughout. Fig. 15 shows the effect 
of contracting the narrow portion of such a mouthpiece 
to a very narrow space, viz., .025in. In this case the 
air is no longer visible, and appears to pass through in a 
very different state to that in which it passes through the 
wider portion, and the use of air for purposes of exami- 
nation quite fails. Now, it will be remembered that in 
the previous paper attention was called to the fact that 
where the velocity was greatest the film was thinnest. 
If, now, the thickness of a sheet of water is about equal 
to that of the film at a corresponding velocity, stream-line 
motion in the sheet should, if the thin film theory is 
correct, be obtained. This, as it will be afterwards seen, 
has been proved to be beyond all doubt the case. By a 
special contrivance, sheets of water in which the pheno- 
mena of stream-line motion can be exactly produced were 
constructed, and the results so obtained have enabled 
this apparatus to be used for specially obtaining stream- 
line forms which can be compared with those arrived at 
by means of mathematical investigation. The subject 
has developed in such a way as to necessitate its treat- 
ment at length in a separate section. It is not hard to 
understand, in view of what has already been said, wh 
the use of air failed to produce a film or border line with 
thin sheets, whereas such a film occurred with the use of 
comparatively thick sheets of water. The bubbles of gas 
or air appeared to collect in one large body and go through 
at intervals, sweeping out the water so that alternate 
bodies of gas and water passed through in succession. 
The only exception to this was with a particular state of 
regulation very difficult to hit upon, and more difficult to 
maintain, when very minute bubbles of gas issuing from 
small holes in a separate cross-supply pipe took the form 
of stream lines themselves. 


(To be continued.) 








RECENT TRIALS OF THE CRUISER 
‘“*DIADEM.”* 
By Sir Jonn Durston, K.C.B., R.N., Engineer-in Chief 
of H.M. Navy, Vice-President. 

Tue author had the honour in April, 1897, to submit to 
the Institution some notes on the trials of the cruisers 
Powerful and Terrible, the first ships in our Navy of 
large power fitted with water-tube boilers of the Belleville 
or large-tube type, and the present paper, respecting the 
trials of the cruiser Diadem, is submitted as a supplement 
or a continuation of those notes. While the Godden of 
the first four vessels of the Diadem class were under 
construction,. trials at Paris of Belleville boilers fitted 
with economisers showed considerable advantages over 
the Powerful type of boiler, in economy of fuel, less 
tendency to production of smoke, and lower funnel tem- 

ratures. msequently, it was decided to alter the 
boilers of the re of this class by reducing the number 
of generator tubes, and fitting economisers, as shown in 
Figs. 1, 2, and 3, 446, which give longitudinal sec- 
tions of the boilers of Powerful and Diadem, and also a 
transverse view showing two boilers of the last - named 
ship, one being shown in section and the other in elevation. 

Comparing the section of the boilers of Diadem with 
that of the Powerful type of boiler, it will be seen that 
the number of rows of thin. generating tubes in each 
element has been reduced from ten to seven, while over 
the generating tubes there is a space provided correspond- 
ing to that of the combustion chamber in an ordinary 
return-tube cylindrical boiler, and above this space 18 
situated another nest of tubes of smaller (2? in.) diameter, 
and seven rows in height, forming the economiser. The 
furnace air-blowing engines supply jets of air to this space 
as well as into the furnaces below. The feed water 18 
pumped into the lower part of the economiser, traverses 
to the top of its elements, and from thence it is led to 
the steam collector for feeding the generating tubes. 

The advantages of this arrangement are that the com- 
bustion is more effectually completed, the escaping funnel 
gases are of a much lower temperature, firing does not 
require so much attention, and a considerable economy 10 
fuel is obtained. ; 

The Table on page 446 shows the disposition of heating 
surfaces and the weights in representative eight-element 
boilers in Powerful and Diadem respectively. _ ; 

It will be observed that there is a slight increase 1n 
weight of water due to the economiser, but this does not 
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and six economiser elements, six having seven generator | 
elements and six economiser elements, and the remaining | 
four containing nine generator elements and seven! 
economiser elements, this distribution being dependent 
upon the width of stokeholds available in the various | 
sections of the ship. The boilers are arranged in four | 
compartments with tubes fore and aft, eight in each of the | 
three after and six in the forward one, placed back to back, 
jn each compartment. The gases are led into four funnels, 
and the uptake leads from the boilers are practically | 
vertical. Each boiler compartment has a separate main 
steam pipe and feed system, the four main steam pipes 


being carried to the forward bulkhead of engine-room, | 


with the usual stop valve to each pipe at the bulkhead. 
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mum power, and the resultsare given. Eight boilers with 
eight elements each out of the 30 boilers were used, the 
mean power being 3318, the coal consumption per indi- 
cated horse-power per hour being 2.18 lb. or 18.4 lb. per 
square foot of grate per hour. 

It should be observed that during this and all subse- 
quent trials the necessary auxiliary machinery was at 
work, and the coal consumption includes the expenditure 
for this pur no deduction having been made on this 
account and no additions having been made to the indi- 
cated horse-power shown by the main engines. The coal 
used, therefore, includes that for the auxiliary engines 
connected with the main engines—the evaporating 


|apparatus, steering engine, and a 600-ampere dy- 
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Fig.5. 
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the long-distance course between Ram2 Head and the 
Dodman : 20.6 knots was the mean of the three runs 
but as the first two runs were made on slack water, and 
the third against a tide, there is no doubt that the true 
speed is higher than this figure. The mean of the first 
two runs was was 20.72 knots. 

_ In addition to the preceding contract trials the follow- 
ing experimental trials were carried out : 

n the first place, it was desired to test the capability 
of these modified boilers when being pressed beyond the 
amount necessary to obtain the specified maximum power. 
For this purpose a trial of four hours was made on 
January 29 with the three after stokeholds only, the 
_ boilers in which amounted to 78 per cent. of the total boiler 

power of the ship, developing about the 
Fagen maximum power. On this trial 
the horse-power realised was 15,861, the 
coal consumed per indicated horse-power 
per hour being 1.95 Ib., and the coal burnt 
per square foot of grate, 27.1 1b. per hour. 











he boilers generated steam for this power 
satisfactorily, but accelerated draught was 
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necessary to the extent of {4 in. of air 
pressure in the stokeholds. With a higher 
air pressure, no doubt the proportion of 
boilers used would have generated a still 
higher power, but it was conside un- 
desirable to press them further than beyond 
the contract amount. It will be observed 
that on this trial the combined heating sur- 





FOR? L.P. CYLINDER FOR? L.P. CYLINDER 





Te 


65s 


—— 


" 








AFT. L.P. CYLINDER 
36 








face in the generators and economisers was 
at the rate of about 2 square feet per indi- 
cated horse-power. 

On February 10 and 11 similar trials were 
made with the same boilers, i.e., 78 per 
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cent. of the total boiler surface, to test 
their capacity for maintaining for long 


ne 
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periods a higher power than contracted for, 
and it was endeavoured to obtain with this 
proportion of boiler power the full con- 
tinuous steaming power, 7.e., 75 per cent. 
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of maximum power specified to be obtained 
with the whole of the boilers at work. This 
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was successfully realised, and, with open 
stokeholds, 12,852 indicated horse - power 
was maintained for 30 hours, the coal con- 
sumption per indicated horse-power being 
1.88 lb. per hour, or 21.2 lb. per square foot 
of grate. On this trial the coal, although 
hand-picked, was of an inferior quality as 
regards quantity of clinker, which necessi- 
tated the fires being cleaned much oftener 
than usual. They were completely cleaned 
each eight hours, and this largely accounts 
for the difference in coal consumption be- 
tween this trial and the corresponding one 
with the whole of the boilers at work. A 
certain increase would, however, be ex- 
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pected, due to the higher rate of combur- 
tion at which the boilers were being worked. 

Another trial was made on February 7 of 
15 hours’ duration under exactly the same 
circumstances as the first contract trial, 
with a view of confirming or otherwise the 
coal consumption then shown; but, unfor- 
tunately, the coal in the bunkers on this 
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trial was much inferior, and produced a 
much larger amount of clinker: 3266 indi- 
cated horse-power was obtained, and the 


coal consumption was 2.35 Ib. per indi- 





cated horse-power, as against the 2.18 ob- 
tained on the original trial, and the dif- 
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ference between these two aap may be 
regarded as entirely due to the quality of 
the coal, and to the constant cleaning and 
clinkering necessary. On the succeeding 
ships of the class, two of which will pro- 
bably be tried within the next three 

















w Revs 11968 STARBOARD PORT Rev? N9-73 
2369-6 ENGINE. ENGINE H..... 2212-6 

...... 2386- I...... 204-5 

rare 2386) rae he. 0 
AL. 202, i 

so Total L_H.P 8825-6 Total LH.P. 8255-3 


COLLECTIVE 1.H.P. 17080 


The total heating surface of the boilers as originally 
designed was 42,270 square feet, or 2.56 square feet per 
indicated horse-power. After the boilers were moditied 
the heating surface in the generator portion was reduced 
to 29,600 square feet, or 1.8 square feet per indicated 
horse-power; while in the economisers an addition was 
made of 10,950 square feet., or .66 square feet per indi- 
cated horse-power, making a total surface of 40,550 
square feet, or 2.46 square feet per maximum specified in- 
dicated horse-power. There are four main feed pumps 
and four auxiliary feed pumps; but, unlike the Powerful 
and Terrible, the main feed pumps and separators are 
placed in the boiler compartments instead of in the en- 
gine-rooms. The usual stokehold fans necessary to insure 
4 constant supply of air from the upper deck in all cir- 
cumstances, and air-blowing engines for the pu of 
supplying air in jets to mix the , tl and combustion 
chamber | nen and assist the combustion, are fitted. 

Table A » page 445, gives the detailed results of all the 
trials carried out, and average sets of indicator diagrams 
are shown in Figs. 4 to 7. 

. The first trial was the contract 30-hours’ trial at 3300 
indicated horse-power, i.¢,, one-fifth the designed maxi- 








months, this question of consumption at 
one-fifth power will be further tested. 
With a larger proportion of boilers in use 
for this low power, say, twelve instead of 


PRe... 196 tbe. HERO 160 lbs. eight, better results may be obtained. 
jee ae ---aee A further trial was made of 15 hours 
.. 88-40 : 
H......1104 6 a po Ty duration on February 8, to compare the 
LHe (F- +54 IHR) oy 697-5 powers developed in the engines, using 
\AL__772-2 Lsabbak 150 lb. steam pressure, with that obtain- 
Total IHP. 3616°6 Total IHF. 3604 able at 250 lb. pressure, the cut-off in the 
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namo supplying electric light to the whole ship. 
The secord trial was the contract 30-hours’ at 12,500 
indicated horse-power, i.e., about 75 per cent. of the 
maximum specified power, with all boilers in use. The 
trial was carried out in a very satisfactory manner, 
the power realised being 12,813, while the coal con- 
sumption, taken as defined in the contract, for 24 con- 
secutive hours, was 1.59 lb. per indicated horse-power, or 
13.9 lb. per square foot of grate per hour. During this 
trial three runs were made over the measured _long-dis- 
tance course (23 nautical miles) between Rame Head and 
Dodman Point, when, with no wind and a calm sea, a 
mean speed of 19.79 knots was realised. The boilers gene- 
rated steam freely, the stokeholds being open and the fans 
not in use. 5 ci) 

The third contract trial, i.¢., at 16,500 indicated horse- 
power for eight hours, with all boilers in use, was carried 
out on January 26, when a mean collective indicated 
horse-power of 17,262 was obtained with open stokeholds 
and the ventilating fans running slowly. 

The coal consumption was 1.76 lb. per indicated horse- 
power, or 20.8 lb. per square foot of grate per hour. The 
speed of the vessel was again tested by three runs over 


cylinders being the same. The trial selected 

for comparison was the second contract 
trial, and the links were therefore set at the same 
position as they were on the trial of January 21, 
when an indicated horse-power of 12,813 was obtained. 
The mean power at this reduced pressure was 7119, the 
revolutions being 89.5, as against the 107.6 on the onginal 
trial. The power was, therefore, about 60 per cent. of 
that obtained with 250 lb. pressure. The coal consump- 
tion was 1.94 lb. per indicated pe othr gd hour. As 
the same inferior quality of coal as regards clinker was 
used, this consumption is, no doubt, higher than would 
otherwise have been the case. On all the contract and 
experimental trials the pressure of steam in the supply 
pipes to the auxiliary machinery was restricted by re- 
ducing valves to about 150 lb. per square inch. 

On the trials of the Powerful and Terrible it was found 
particularly necessary to regulate the firing, while on the 
trials of the Diadem with the modified type of boiler 
such close attention, although beneficial, was found to be 
not so necessary, and more latitude in thickness and level 
of fire is permissible. A comparison of weights per 
indicated horse-power in recent designs similar to that 
given last year for the Powerful is given on the next page. 

The Diadem and Powerful are compared in Table B 
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TABLE B NOTES FROM THE UNITED STATES. 

' es Soe Seer PHILADELPHIA, March 24, 1898, 
| | f-* CoNnSIDERABLE correspondence by telegraph has been 

A. BY ie 3 D : : duri “se awa 
se ios s |ee lege les e les |sega gs | soins on during the past few days between certain 
sa _./#@8 |£ Fo joes |e 5 He lees. Ee | large buying interests and makers of iron and steel, 
Indicated Se | es =S/Zs |B8en es | ge fRe | &=S* xy |looking to the purchase of both raw and finished 
Sure Horse-Power. Pa Bye 4 ote gas’ 13 = robe ell = “= 3 |material extending into the autumn months. The 
25% | 3 2 £5) 88. \p eke |f 3, £& |§8./=_+ #5,, | occasion for this is not apparent to the average buyer. 
See son |e / esq | #25 Ses ot So< $23* =~ | Should these inquiries and negotiations result in the 
cbse! ah? |B ay Bes | ae Bec) ES = a“ =” | placing of large orders, a reasonable inference is that 
Average of nine recent ) 10,000 (N.D.) 44.01 | 22.47 | 98.17) 101.86 543.18 18.41 719.31 |13.92 | 1262.49 7.92 | Prices to small buyers who cover from month to month 
battleships | 12,000 (F.D.) ¥ 26.96 .. 119293 | .. (22002 -.. [16.706 ‘ .505 | would harden. The opinion most frequently expressed, 
Powerful .. —.. | 25,000 89.5 | 31.66 192.72) 129.7 | 982.2 25.45 1162.05 | 21.51 | 2144.27, 11.7 | however, is that stronger prices from present indica- 
Percentage of increase \ | Compared with N.D. im sy . os | °° ay oe | 54.58 tions are a rather remote probability. The activity in 

over battleships j si os eeee ce 17.433 bs 6.126 ae 15.20 .. |28.75 ah ale Is h fel x y. 
Diadem .. ww. 16,500 576.45 28.62 111.9 | 147-45 | 688/35 23.97 748.4 [22.05 | 1436.75 11.48 | naval channels has not been felt outside. That an in- 
Percentage of increase ) | Compared with N.D. Cee a ee eee | 58.406) __. | creased naval equipment will be ordered by the Govern- 
over battleships jf 08 =» ee 6.16 20.63 | o* 8.501 os [32-888 20.778 | ment is a conceded matter. One encouraging feature in 








with nine recent battleships with cylindrical boilers and 
155 lb. steam pressure. 

It will be seen that the percentage of increase per ton 
weight of boilers and fittings, comparing the full power 
of the Diadem with the natural-draught power of the 
nine battleships, is 58.4 per cent., while in the Powerful 
the corresponding figure is 54.5 per cent. Comparing 
the Diadem and the Powerful, the specified power in the 
latter was 31.66 indicated horse-power per ton of machi- 
nery weights in engine-room ; while in the former it was 
28.62, the heavier weight of the Diadem engines being 
largely accounted for by the larger ratio of cylinders 
fitted, i.¢., a ratio of 7 to 1 against 5.7 tol. A series of 
trials in connection with the auxiliary machinery, which 
were carried out in the vessel while in basin, preliminary 
to these speed and power trials taking place, will now be 
referred to. The coal consumption for auxiliary purposes, 
i.e, for purposes not required simply for propelling the 
vessel, as reported in some recent ships was considered 
abnormally high, and the opportunity was taken to test 
the quantities of steam or coal required for such pur- 
poses only, by a series of trials with the engines at rest 
and the ship in the basin. These trials were made with 
two boilers in use, each trial being of eight hours’ dura- 
tion, and the amount of coal burned was measured when 
various combinations of auxiliary engines were at work, 
For example, trials were made with certain auxiliary 
engines in use, and also the electric light installation and 
distilling plant, and the trials were repeated with these 
latter engines stopped, so that by a process of subtrac- 
tion the amount of coal used by the electric light instal- 
lation was ascertained, 

The figures in Table C (page 445) give asummary of the 
results sisthedl They are not uniformly consistent, and, 
in considering some of the figures, allowance must be made 
for the inevitable variation in stoking and possible differ- 
ences due to variations in the conditions of the fires at 
the beginning and end of each trial, and to the small 
quantities of coal burnt per square foot of grate. The 
figure 3.75 tons in trial ML even assuming it may be 
slightly under-estimated owing to varying conditions 
above mentioned, indicates a high economical perform- 
ance in both the engines and boilers in use, particularly 
as deductions must be made for coal expended in simply 
maintaining pressure in the large system of pipes in use 
(suggested by trials C and D). 

It will be seen by comparing trials G with I, and H 
with J, that the length of steam pipe in use has an im- 

ortant bearing on the coal consumption. The conditions 
inG and H were the same as in I and J respectively, 
except that two of the extreme after boilers were in use 
in the latter trials, and two of the extreme forward boilers 
in trials G and H. A saving of 20 per cent. to 30 per 
cent. of the total coal used was effected by the use of the 
after boilers, i.e., those with the shortest steam pipes. 

A comparison of trials A and G, in which fatter a 
saving of 15 per cent. of coal is effected over trial A by 
using a lower pressure of steam, indicates that it is not 
desirable to use the higher pressures of steam which can 
be carried in the boilers when working the auxiliary en- 
gines, and this lower pressure of steam was used on the 
een trials under way. The main engines are de- 
signed to work at the high grades of expansion necessary 
for obtaining the increased economy to which the high- 
pressure steam lends itself ; but, as the degree of expan- 
sion in many of the auxiliary engines is either non- 
existent or very limited, particularly iu such engines 
as feed engines, blowing engines, and auxiliary circula- 
ting engines—which are simple engines with very late 
cut-off—no advan is obtained by increasing the pres- 
sure beyond that which is absolutely necessary to obtain 
the full work out of the engines in use. In the present 
case that pressure is about 155 lb. in the electric light 
engines, and 170 lb. in the refrigerator engines, both these 
engines va | compound cylinders. Assuming a water 
consumption for the electric light engine of 30 lb. per 
electric horse-power per hour and an electric horse-power 
of 64, with an evaporation in the boiler of 9 lb. of water 
per pound of coal, the coal equivalent of the electric “a 
engine works out to 2.4 tons per day. The difference be- 
tween C and A gives 7.8 tons as the coal expended on 
electric light and distilling, and deducting 2.4 for elec- 
tric light, we have 5.4 tons for making 59.69 tons of 
water, or 11.1 tons of water per ton of coal. Again, the 
difference between C and B = 4 tons, which was expended 
in distilling 41 tons of water, or 10.25 tons of water per 
ton of coal, a result agreeing well with the figure pre- 
viously given, the difference pointing probably to a slight 
reduction in efficiency due to the scale formed on evapo- 
rator coils. 

In conclusion, it is submitted the trials carried out in 
the Diadem, which have been neither few in number nor 


generally short in duration, have shown that the engines 
and boilers are economical and efficient for warship ser- 
vice, and the fitting of the economiser to the boilers has 
been attended with beneficial results. 








FRENCH SUBMARINE TELEGRAPHY.—The Brazilian Go- 
vernment has leased a wire between Para and Pinheira to 
the French Telegraph Cables Company. This arrange- 
ment gives the French line a direct connection with Para. 





Tue LATE Mr. James I’ANSON, DARLINGTON.—We re- 
gret to learn of the death, from apoplexy, on March 30, of 
Mr. James I’Anson, belonging to a well-known family of 
engineers at Darlington. Mr. James I’Anson was born 
at Gateshead in 1845, educated at Darlington, and served 
his apprenticeship as a mechanical engineer in the North- 
Eastern Railway Company’s works; and later worked with 
Messrs. Brassey and Co., of Birkenhead. After the col- 
lapse of Overend, Gurney and Co., in May, 1866, he en- 
tered the engineering works of the late firm of Charles 
T’Anson and Co., of Whessoe Foundry, becoming sub- 
sequently a partner. Some time after he became manag- 
ing partner, a position which he held until his retirement 
in 1885. Since then he had devoted himself to the recrea- 
tion of scientific pursuits and did much for the advance- 
— of education and other social movements in Dar- 
ington. 





_ Tue Institution or Civitn ENGINEERS.—The follow- 
ing gentlemen have been reported to the Council as 
having passed the recent examinations held at the Institu- 
tion: For studentship: Messrs. J. A. Anderson, Erith ; 
F. A. L. Barnwell, Uttoxeter; P. H. Baynes, London ; 
E.S. 8. Boyle, Glasgow ; R. Burton, London; T. A. M. 
Castle, London ; A. H. Daniel, London ; W. E. Edwards, 
London ; T. Gibb, London ; N. M. Ingram, West Hartle- 
ti H. 8S. Lane, London; R. G. Legge, Warwick ; 

. J. Longley, Leeds; T. F. Lyle, Hartland, North 
Devon ; R. C. Master, London; C. C. Phillips, Swindon ; 
K. P. Stevenson, Dudley; O. F. M. Walker, London ; 
and J. F. Webber, Port Talbot. For associate member- 
ship: Messrs. B. S. Aldis, London ; W. Beer, London ; 
W. Benson, Salford; J. H. Bentley, Oldham; P. N. 
Boscawen, Liverpool; A. H. Daniel, London; S. B. 
Donkin, Reigate; K. W. E. Edgeumbe, London; J. 
Eustice, Southampton ; J. M. Gavin, London; F. D. 
Green, Wanstead; H. C. Head, Bournemouth; P. H. 
Johnson, Derby; V. D. Lake, Barnstaple ; F. S. Lister, 
Gainsborough ; E. 8. McDonald, Derby; C. F. Marsh, 
Otterburn ; A. J. Martin, Exeter; J. T. Morris, London ; 
G. H. Pearson, Swindon ; T. L. Perkins, Bristol ; A.O. F. 
Sandberg, London; G. A. Smith, London ; H. T. Storrs, 
Bath ; 8S. H. Studley, Sheffield, H. C. Travers, London ; 
and C. Watson, York. 





_ AGRICULTURAL MACHINERY IN Russta.—Russian statis- 
tics are somewhat sluggish and dilatory, but they are 
not without interest, when they do see the light. Some 
valuable information has just appeared in illustration of 
the imports of agricultural machinery into the Czar’s great 
Empire. These imports have expanded considerably 
during the ten years ending with 1896 inclusive, having 
grown from 348,945 poods in 1887 to 821,019 poods in 
1896. A pood, it should be observed, is equivalent 
to 361b. English. The value of the imports in 1887 
was set down at 1,741,883 roubles, while in 1896 the cor- 
responding total had grown to 5,286,954 roubles. We 
have no details available as to the imports of 1896, but 
the total of 939,126 poods, representing the imports of 
agricultural machinery into Russia in 1895, was made up 
as follows: German machinery, 353,518 poods ; British, 
225,533 poods; Austrian, 128,715 poate; Swedish, 2785 
ss Ameriean, 227,156 poods; Belgian, 7973 8; 

anish, 1820 poods ; and French, 908 poods. In 1885 the 
corresponding totals stood as follow: German, 229,447 
— ; British, 144,605 s; Austrian, 86,625 poods; 

wedish, 16,925 poods ; American, 3148 poods ; Belgian, 
1649 poods ; Danish, 2080 ; and French, 910 poods. 
The most striking feature in the comparison is the very 
— stride made by American agricultural machinery in 

ussia. In 1885 it held only the fifth place, but in 1895 the 
Americans had worked into the second rank. This is pro- 
bably due to the fact that the Americans use machinery 
in connection with agriculture to a greater extent than any 
other people in the world. Their inventive genius has 
een taxed to the utmost in connection with the produc- 
tion of labour-saving appliances for thefarm. Russia also 
presents some points of resemblance to the United States 
in respect of the condition under which agriculture is 
carried on, so that American implements naturally find 
favour with the Russians, 





shipyard work is the order for 5000 tons of plates for 
English delivery. Western Pennsylvania concerns count 
on a number of large ordersfor plates, shapes, &c., during 
the next 60 days as a result of ongeniacd effort in that 
direction. The largest universal mill in the world will 
shortly be in operation near Pittsburg, where plates 
will be made considerably below prices at which they 
can be produced abroad. The general demand for mill 
and furnace products is strong, but owing to the ease 
and dispatch with which orders can be filled, buyers 
show no anxiety as to the placing of orders. This gives 
the market, in the estimation of some inexperienced 
scribes, the appearance of dullness. Bessemer pig is 
being contracted for in large blocks. Steel rail i 
are again rather numerous, but small. Wire rods are 
weaker, owing to delay in combination. Merchant 
steel products are all active, and developments are 
awaited in this branch that may harden quotations, 
Export inquiries are favourable. Great activity pre- 
vails all along the Pacific coast over the Klondyke in- 
fatuation. Along the Atlantic coast there is a general 
expansion of commercial activity. 








Frencu Tron OrE.—A discovery of importance to the 
French iron trade is announced in the finding of exten- 
sive beds of iron ore in the oolitic formations of Brily, in 
the department of the Meurthe-et-Moselle. Oolitic iron 
has been worked for a long time in that district. The 
newly-found beds are reported to cover nearly 50,000 
acres, 





Tron in GERMANY. — The unusual mildness of the 
winter, which has necessitated no stoppage in building 
operations, and the anticipated large grants for warships 
(which have since been voted) have tended to keep up a 
brisk feeling in Germany, although there may be a few 
isolated exceptions. Amongst these may be reckoned 
rails for mines, girders, and one or two other large lines, 
where prices have somewhat receded. Fully occupied are 
makers of machine-tools, steel works, foundries, manu- 
facturers of locomotives and wagons, &c. The tendency 
to form co-operating amalgamations within the iron in- 
dustry still gives itself expression, which is not to be 
wondered at, considering the vast advantages this move- 
ment has already procured for the German iron and steel 
industry. Negotiations have been carried on in one or 
two branches, notable amongst which is the export trade, 
but no definite results have as yet been arrived at. When 
the German exports of iron and iron goods show a falling 
off for 1897 as compared with 1896, the reason must be 
looked for in the increased home demand. The exports 
from Germany of iron and iron goods were : 


1897. 1896. 
1,392,480 tons 1,518,621 tons 
value 319,018,000 marks 337,840,000 marks 
about  16,000,0002. 16,800, 0007. 


The exports from Germany of iron and iron goods for 
the beginning of the present year compare favourably 
with the corresponding figures of 1897. 





CoMPENSATION ON Rattways.—The 20 principal Eng- 
lish, Irish, and Welsh railway companies paid the follow- 
ing amounts for compensation for personal injuries and 
damage and loss of goods during the second half of last 
year: Great Central, 3482/.; Great Eastern, 93700. ; 
Great Northern, 13,682/.; Great Northern of Ireland, 
23221. ; Great Southern and Western of Ireland, 11640. ; 
Great Western, 22,465/.; London, Brighton, and South 
Coast, 16,102/.; Lancashire and Yorkshire, 13,1350. ; 
London, Chatham, and Dover, 2357/.; London and 
North-Western, 49,214/.; London and South-Western, 
11,531. ; London, Tilbury, and Southend, 1438/. ; Metro- 
politan, 329/.; Metropolitan District, 1480. ; Midland, 
26,7862. ; Midland Great Western of Ireland, 331/. ; North- 
Eastern, 12,522/.; North Staffordshire, 2967/. ; South- 
Eastern, 9318/.; and Taff Vale, 340/.; apne. Fm aggregate 
of 198,7092. The corresponding amounts paid in the second 
half of 1896 were: Great Central, 3792/.; Great Eastern, 
7266l.; Great Northern, 15,281/.; Great Northern of 
Ireland, 1738/.; Great Southern and Western of Treland, 
1092/.; Great Western, 20,528/.; London, Brighton, and 
South Coast, 38771.; Lancashire and Yorkshire, 16,887/.; 
London, Chatham, and Dover, 1920/.; London and North- 
Western, 45,362/.; London and South-Western, 84881. ; 
London, Tilbury, and Southend, 597/.; Metropolitan, 83/ | 
Metropolitan District, 17/.; Midland, 20,927/.; Midland 
Great Western of Ireland, 428/.; North-Eastern, er 
North Staffordshire, 2662/.; South-Eastern, 3643/.; and 





Taff Vale, 1338/.; making an aggregate of 164,316, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 
e number of views given in the Specification Drawings is stated 
each case; where none are mentioned, the ‘Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, éc., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the ———— of a complete 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the advertisement of the acceptance of a complete specification, 
ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grou mentioned in the Act. 


ELECTRICAL APPARATUS. 


30,627. The British Thomson-Houston Company, 
Limited, London. (W. B. Potter, Schenectady, N.Y., U.S.A.) 
Electric Railways. [3 Figs.) December 28, 1897.—A in- 
dicates the rails or negative conductors, connected to the gene- 
rator B; C is the third-rail conductor, and is connected to the 
positive side of the generator B; D is the feeder main extending 
along the line of travel, to which the third rail C is connected at 
suitable intervals. E, El are switches adapted to connect the 
feeder main D with the high potential sectional conductors. 
The secondary sectional conductorsG are employed in closing the 
switches E. K are high potential and secondary contact shoes 
carried by the vehicle; they span the distance between the 
sectional conductors and also that between the sectional con- 
ductors and the third rail C. The contact shoes K are 
connected together by means of a switch O. As the car I 
rogresses from right to left a circuit is established from the shoe 
x and switch O, energising coil of switch E! to negative rail A; 
this causes the switch E! to close, and current to the motor is 
supplied therefrom. As the vehicle progresses, this action is 
repeated, and when the vehicle stops, the switch which energises 
the particular section on which the vehicle stands, will maintain 
the closed relation due to the shunt -energising coil. If the 
switch 0 forms a step in the controller when the power is shut off 





and the train has been receiving current from the sectional con- 
ductors, the switches E will open and the train cannot start until 
the operator again closes the switches, either by hand or by means 
of the switch N. When the switch N is employed, the current 
enters from the conductor C, energising coil of switch E to 
ground ; this will cause the switch E to close and the conductor 
F will receive current from the supply main D, which will be 
transmitted to the car motor through the shoe K. As soon as 
the car I has travelled to a point where the forward portion of 
the shoe K touches the conductor C, the motor will receive cur- 
rent therefrom and proceed asin any third-rail system. Assum- 
ing that the train does not stop at this station, and it is de- 
sirable to receive current from each of the conductor sections, 
the switch O between the shoes K is closed. A train approach- 
ing from the right receives current from the conductor C, and as 
soon as the forward end of the shoes K engages with the sec- 
tional conductors, a shunt circuit is formed through the switch 
O, energising coil of the switch E, to the negative rail A; this 
will close the switch El, and current to the motor will be re- 
ceived from the sectional conductor. The same action is repeated 
asthe vehicle progresses, the relation of the shoes and contacts 
being such that the circuit of the advance section is complete 
before leaving the rear section. (Accepted February 16, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4605. J. H. Ball, Beeston, Notts. Oil and Gas 
Engines, [2 Figs.) February 20, 1897:—This invention relates 
to an improved ps gee for starting oil and gas engines which 
1s especially adapted for use with such engines when used for the 
propulsion of vehicles. According to this invention the axle or 
flywheel of the motor is connected with a suitably arranged 
lever by means of any suitable form of clutch so that motion can 
be imparted to the motor by the rider or driver without leaving 
his seat. The lever may be operated by either hand or foot 
power, preferably the latter, in order that the hands of the driver 
may be free to control the steering and starting levers or their 





Sucivalente. On the crank axle A of the motor is loosely mounted 
. a B which is connected with the axle, or with the flywheel 
ereon, by means of any suitable form of clutch capable of im- 
poner motion to the axle or flywheel in one direction only. The 
the : ‘it is preferred to use consists of a drum Deither carried by 
= on heel C as shown, or fixed on the axle A of a clutch disc 
tried by or connected to the drum B and having a series of re- 

» ey an its periphery and of balls or rollers interposed between 
; oe and the dise. On the periphery of the drum B or ona 
a and E laid thereon is wound two or more times a band or 
ford of wire. One end of this band or cord is attached to the 





lever H, and the other end is attached to a spring G connected to 
any convenient part of the frame of the motor or vehicle. The 
lever H may be operated either by the foot or by hand, preferably 
the former, in which case it is provided with a pedal or bar at its 
forward endas shown. By this mechanism the requisite motion 
can be given to the motor to draw in the charge to make com- 
pression and obtain the subsequent explosion ; while if the engine 
should ‘fire back,” the axle A and the pulley B is free to 
revolve in the opposite direction, as the tension of the spring G 
is not sufficient of itself to cause the band or cord F to grip the 
drum B, (Accepted February 23, 1898.) 


7929, F. H. Smith, Dunblane, N.B, Acetylene Gas 
Lamp or Generator. (2 Figs.) March 27, 1897.—This inven- 
tion has reference to an acetylene gas lamp or generator, and has 
for its object to enable the supply of water to the carbide to be 
stopped without the use of a valve. The apparatus comprises an 
upright cylinder or tank, the lower part of which is for the gene- 
ration of the gas and the upper for the water. The two chambers 
are connected together by a screw ring. The upper part of the 
cylinder is divided into two chambers F, F!, The water is poured 
into the chamber F, and escapes into the chamber F! by means of 
the pipe f which extends to near the bottom of the chamber F!. 
To the bottom of the chamber F! and leading to the carbide 
chamber F? is fixed an upright pipe G having a slot or opening g 
formed in the side at the upper part thereof. When the water 






































rises to the height of the slot g it passes therethrough into the 
carbide chamber below. The generated gas escapes through a 
pipe to the top of the water chamber F! from which it is led by a 
coiled pipe to the burner. As soon as the gas in the chamber F! 
attains a certain pressure, it, acting on the surface of the water 
in the chamber, forces the water out of the lower chamber F'! into 
the upper chamber F by means of the water inlet pipe f until the 
level of the water is brought below the slot g of the tube G, when 
the water supply being thus stopped, any fresh generation of gas 
is also stopped until the pressure of the gas in the lower chamber 
F! is reduced so as to allow the water to flow again from the upper 
chamber into the lower chamber when the water reaches the slot 
gand the gas generation is renewed. In a modification the car- 
bide chamber is situated at the side of instead of immediately 
below the water chamber. (Accepted February 23, 1898.) 


8064. G.C. Marks, London. (A. Bouvier, Laval, France.) 
Vapourisers for Oil Motors. [1 Fig.) March 29, 1897.— 
This invention consists of a vapouriser in which the oil supply 
isadmitted into a secondary reservoir where upon the level reach- 
ing a certain limit the supply is cut off by means of a float valve, 
and in which the oil passes from the secondary reservoir to a 
conical nozzle along the exterior side of which air is permitted to 
pass for admixture with the issuing oil particles; the intimate 
admixture being further attained by means of a van wheel, which 
upon the section stroke of the engine is caused to rotate by the 
passage of the oil particles and air, and in the e of which 
the intimate association of the oil and air is attained. In the 
example shown the oil is supplied into a secondary reservoir A 
preferably at the central pipe B placed on its upper surface. A 
valve f seats upon the extremity of the oil-supply central pipe B 
as shown, and is provided upon a float F which upon the level of 
the oil reaching a certain limit effects the closure of the oil- 
supply pipe’s aperture and regulates the supply, so that the level 
in the secondary reservoir A is practically constant. The oil is 
taken by way of a pipe from the reservoir to a conical nozzle D 

















through which the oil passes, issuing out through the nozzle into 
a mixing chamber G. The nozzle D is provided with spiral 
grooves which cause a gyratory movement of the air upon the 
suction stroke which has the effect of insuring the association of 
the air with the oil icles. A conical casing fixed a short dis- 
tance off the nozzle D forms an annulus around the nozzle for the 
admission and passage of air, and superposed immediately above 
the nozzle is a vane wheel which, on the suction stroke, is 
caused to rotate, and on rotation effects the further intimate ad- 
mixture of the oil particles and air. The air inlet from the atmo- 
sphere in the first instance is through a port or passage H leading 
to the annulus. The vane wheel T is preferably mounted within 
the mixing chamber G upon a spindle, one end of which is carried 
upon a plate, the centre portion of which plate acts as a deflecting 
surface against which the oil is injected. A separate supplemen- 
tary air inlet R is provided to the mixture chamber so that the 
— of the mixture may be regulated to suit requirements. 

he mixture of oiland air is taken from the mixing chamber G to 
the engine cylinder upon the suction stroke of the engine by way 
of the port J. (Accepted February 28, 1898.) 


LIFTING AND HAULING APPLIANCES. 


8113. H. Burgess, E. Burgess, and W. Bennett, 
Skelmersdale, Lancs. ety A for Cage 
Lifts. [4 Figs.] March 30, 1897.—This invention has for its 
object to provide simple and reliable means whereby in case of 
breakage of the winding rope of a mine cage such cage shall be 





automatically caught and prevented falling down the pit shaft. 
A set of levers A is employed, one for each guide rope B, and 
each of such levers is mounted in any suitable way upon a fulcrum 
or axis on any suitable part of the cage, by preference, on bracket 
or upright C forming part of the cage frame, or bolted thereto. 
Such levers are each formed with an eye D at one end which em- 
braces one of the guide ropes B, and with an opening or hook at 
the other end, to which a chain E depending from the main hoist- 
ing tackle F, is secured. This chain E, when the eis ascend- 
ing or descending and in its normal working condition, is just 
long enough to allow the lever A to lie in, or about, a horizontal 
anaes and for the eye D to work loosely upon the guide rope, or 
ie in such relation to the rope as to form no obstruction to the 
ordinary movements of the cage. When, however, the hoisting 
tackle is broken and the chains E thereby allowed to get slack, 
the balance or poising of levers A, or the rapid descent of the 
cage, is such that the said levers are caused to tilt and the edges 























of the eyes D to bind upon the guide ropes, and thus arrest the 
movement of the cage and sustain it until the hauling rope can be 
repaired, instead of going to the bottom of the shaft with dis- 
astrous results, as would be the case in the absence of the safety 
appliance. In lieu of one chain being oe oy for each lever, 
and connected direct to the hoisting tackle F, two or more of such 
levers may be connected together, and one chain used for operating 
them. To insure of the levers having a tight grip on the ropes, and 
to allow of the movement of the radial levers, the eye D is formed 
with an oval opening, and with its sides sloping. The edges of 
such opening may be sharp or jagged, or otherwise formed for the 
more effectual biting of the rope. Similarly, weights G or springs 
may be provided for giving a definite tilt to the levers, Whilst it is 
preferred that each level should be independent, they may be 
arranged to be held out of play by a frame or guard lying under 
the free ends of all the levers, and carried by the chains. (Ac- 
cepted February 23, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


4201. J. Brockie, Forest Hill, Kent. Automatic 
Lathes. [12 Figs.] February 16, 1897.—This invention relates 
to lathes in which the turrets or other tool-holders are moved 
automatically so as to bring successive tools into operation, each 
being moved through a space suited to the work to be done. 
Usually the turret or tool-holder H, when it is approaching the 
ends of its determined stroke, acts on stops or tappets which alter 
the connections to the driving gear in such a manner as to reverse 
the movement of the tool-holder, or to turn the turret partly 
round, so as to bring a fresh tool into operation, or to affect bot 
of these movements. According to the present invention the 
stops or tappets are arranged so that, when they are acted on by 
the tool-holder they make electrical contacts which bring into 
action electromagnets that effect the required change of con- 
nections for altering the tools and determining their movements. 
Instead of, or in addition to, employing stops or meet for 
making these contacts, a commutator O may be used, this being 
caused to revolve by connection to the lathe gearing, and effect- 
ing successive electrical connections by which the succession and 





movement of the tools are determined. For each different pattern 
of work to be done a special commutator may be provided, havin 
the conducting and non-conducting parts of its surface arrang 
to suit the movements required for the work. In order to eco- 
nomise the electrical energy that would have to be a as 
above described, in moving clutches, or changing gearing, or 
performing such other mechanical work as is required for the 
alteration of the tools or their movements, itis preferred to effect 
the motions of the tool-holders by hydraulic pressure, applying 
the electrical energy solely to move valves, by which the pressure 
is directed the one way or the other. us, for instance, the 
slide carrying the tool-holder J is attached to the piston of a 
hydraulic cylinder in whieh water or other liquid under pressure 
acts so as to move the slide in one direction or the other, accord- 
ing as suitable valves are acted on by electromagnets energised as 
above described when contacts are made by tappets or communi- 
cating apparatus. This invention is described by way of example, 
as applied to an ordinary capstan turret lathe and to a lathe 
having a modified form of turret. (Ag¢cepted February 23, 1898.) 
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6270. J. Robertson, Rainhill, Lancs. 
Apparatus for Shaping, Drawing, and Finishing 
Metal Tubes. (9 Figs.) March 10, 1897.—This invention re- 
lates to apparatus and means for drawing out metal tubes or shells 
of any section from either cold or hot metal. It relates more 
particularly to drawbenches and arrang ts wherein a rack 
pinion gear is used to thrust or pull a mandril through a suitable 
metal ingot or blank, and where great forces are required in the 
shaping operations. The centre casting A carries housings B 
which support the pinion C. This casting has guides on which 
the rack D is supported during its travel. The die or matrix 
holders E are placed opposite the ends of the rack D, one on each 
side of the centre casting A, and are shown strongly stayed in 
position by the steel stays F. These stays take the thrust of the 
mandrils during the drawing process. The mandrilsG are carried 
on the stem rods G!, which are suitably fixed to the opposite ends 
of the rack D. Light crossheads may be provided to guide the 
outer ends of the stem rods. The housings are provided with 
strong lugs, which are con” cted by the strong stays or tie-bolts 











with the die or matrix holders E. The rack D may either be 
single, as shown, having one driving pinion, or double, having 
teeth on both sides, and two driving pinions one on each side of 
the rack. The pinion housing B is smoothly bored out to receive 
the pinion C. The pinion C is made with large bearing bosses of 
the same diameter as the diameter of the points of the turned teeth 
of the pinionC. The whole pinion and bosses are turned a working 
fit for the bored-out housing B. One boss is somewhat larger in 
diameter than the neck, forming thus a collar to hold the pinion 
in its place laterally, and a loose collar is fitted on with set screws 
forming a collar on the other side, thus retaining the pinion in its 
place. The bos3 is continued outwards to carry, keyed on it, the 
driving gear wheel H. This wheel should be operated from a 
shaft driven by a reversing engine. The steel pinion C for the 
sake of lightness is shown made hollow. The steel rack’ D is 
planed on its bottom surface, sides, and on the points of the teeth, 
and it is made a working fit for its planed-out guides in the centre 
casting A. The die-holders E may have either long or short dies. 
Long drawing tube dies are employed in operation with suitable 
long stem rods and mandrils. (Accepted February 23, 1898.) 


30,799. E. Stead and E. Rhodes, Leeds. Machines 
for Cutting Stone. [2 Figs.) December 30, 1897.—In these 
machines the frame carrying the cutting plates is provided with a 
positive feed which may be actuated at every reciprocation if 
desired, whilst at the same time the swinging frame is carried 
in a firmer manner and allowed to swing with less friction. — A is 
the framework of the machine on the pillars of which slide saddles 
b. C is the swinging frame which carries the sawing plates. Dare 
co’ necting-rods which are jointed at opposite ends to the saddles B 
and to the swinging frame C, which latter is thus enabled to swin 
freely within the frame A. E are anti-friction rollers, against whic 
the sides of the swinging frame C work as it reciprocates in the ma- 
chine. F are two shafts running across the machine and carrying 
drums G on their extremities outside the framework, and H are 
chains which are adjustably connected to the saddles B, and pass 
several times round the drums G, and thence round pulleys and 
up to the lower part of the saddles B. The belts are then thrown 
into gear with the fast pulley, thus turning the shaft, which 
communicates motion to the drums G, through the medium of 
the worm and wormwheel 8, worms and wormwheels T, and 








shafts, thereby causing the saddles B to be carried down until the 

ates are in contact with the upper surface of the stone. The 
Pelts are then thrown out of gear, and on the shaft K being 
rotated, cranks cause the swinging frame C to be reciprocated 
through the medium of the connecting-rods, the said frame C 
being guided in its reciprocations by contact with the rollers E. 
As the shaft K rotates, the eccentric M which causes the slotted 
lever N to be rocked on its pivot, and through the medium of the 
connecting-rod P, radial arm, pawl, and wheel R, the shaft R! is 
rotated and the swinging frame C is fed downward in a similar 
manner to when it is lowered by means of the fast pulley and belts 
before described, but at amuch slower and more regular speed. The 
eccentric operates on the lever N with every reciprocation of the 
swinging frame C and the amount of feed may be adjusted at will 
by adjusting the connection of the rod P on the slotted arm N. 
The employment of a frictional feed in place of the direct pawl 
and ratchet gear hitherto employed, enables the feed to be ad- 
justed with the greatest nicety, and to be bronght into action 
with every reciprocation of the swinging frame. (Accepted Feb- 
ruary 16, 1898.) 


PUMPS. 


28,944. C. G. Pinette, Chalons-sur-Saone, France, 
Helico-Centrifugal Pumps, Single or Connected. 
(7 Figs.] December 7, 1897.--This invention has for its object 
further improvements in singe or connected helico-centrifugal 
pumps of the kind for which Patent No, 3666 of 1896 has been 
granted. The propeller P is previded with a casing C fixed on the 
edge of the helix H. This casing, therefore, revolves with the 
ropeller. It is also as thin as possible, and has in its smallest 
Siameter a projection or flange E provided with a deep groove. 
The water port from the propeller P into the body of the suction 
part A consists of a ring B cast on the shell or casing G, or, better 
still, arranged and maintained between the joint in this casing 
and the body of the suction part A. This ring has two d 
grooves opposite the flange E of the casing of the propeller, said 
grooves being arranged in such a way that the ring and the 
flange engage reciprocally with as slight a lateral play as pos- 
sible, and a longitudinal play allowing sufficient margin for the 
shaft of the propeller to have, if required, a reciprocating move- 
ment of a few millimetres, and this without the ee engage- 
ment being destroyed. The revolving casing C also penetrates 
as much as possible into the interior of the forcing body R. 
Between this casing and the casing G is a large space O enabling 


water contained in this space to assume by influence a speed of 
rotation little inferior to that of the revolving casing C. In con- 
nected pumps mounted on the same frame, the central coupling 
connecting the two pumps is formed ey by bolting together 
the flanges of the central boxes of the forcing bodies of each 
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pump. The shaft is guided by a central sleeve having longitudinal 
ridges or ribs leaving between them wide passages which allow 
water contained in the interior of the propeller to reach the 
chamber, and to establish there the same pressure as in the 
interior of the propeller. (Accepted February 16, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7616. J. T. Stewart, Bradford, Yorks. Water- 
Tube Steam Generators. [8 Figs.) March 24, 1897.—This 
improved steam ee eed consists of a top cylindrical steam and 
water drum A fixed horizontally, and with end plates. This 
steam and water drum A is connected to the lower furnace water 
drum B by a series of water-tubes K and down-comers C, which 
support the upper steam drum A. The down-comers C have 
funnel-shaped ends at bottom to distribute the water around the 
furnace tubes or flues G. The lower furnace or water drum B 
is of special construction and is built in the form of a tube or 
elongated casing, within which are placed the cylindrical furnace 
flues G that are surrounded with water. The furnace flues G 
have conical or bottle-neck ends so as to increase the space to 
facilitate the fixing of the water-tubes K to the lower water-drum 
casing B. The furnaces are fixed eccentrically in the casing B, 
thereby increasing the water space between the crowns of the 
furnace flues and the top of the casing, and thus making increased 
space for the fixing of the water-tubes. In order to improve the 
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water circulation in the furnace water drum B, the down-comers 
C discharge from an enlarged funnel-shaped orifice upon and 
directly over a baftle-plate or midfeather of approximately in- 
verted V-shape in section, and running for the whole length of 
the casing B, and thereby distributing the circulation of water 
all over and round the furnace flues G. The water-tubes K con- 
nect the back end of steam dru A with the lower furnace water 
drum B, thereby increasing the heating surface of generator. 
They are curved so as to diffuse the heated gases and direct 
them through an opening in the back end plate above the furnace 
water drum B and between the water-tubes. The centre water- 
tubes are preferably straight, and of such a length, that they can 
be withdrawn into the steam drum A to facilitate renewals. The 
other water-tubes are curved so as to come in the same plane and 
between the centre water-tubes, so that the gases are only 
allowed to pass through at the top and bottom ends where the 
tubes enter the upper steam and water drum A, and the lower 
furnace water drum B. By these means the heated gases are dif- 
fused, mixed, and efficiently distributed on their way from the 
furnaces to the chimney. (Accepted February 23, 1898.) 


8580. W. H. Wilson and R. B. Mitchell, Glasgow. 
og _Compound Steam Engines. [1 Fig.) 
April 3, 1897.—This invention relates to a construction of single- 
acting compound —- specially adapted for rapid working. The 
high-pressure cylinder H and the low-pressure cylinder L are 
fixed parallel to each other, their pistons being connected in the 
usual way to cranks opposite to one another on a crankshaft. 
The valve chest C, situated between the cylinders, is occupied by 
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two piston valves, each having two packed parts for the high- 
pressure valve and for tbe low-pressure valve. Between these 
parts there are other parts respectively of smaller diameter, 
affording annular passages around the valves. Both valves are 
hollow throughout, and are fixed on one rod R worked by an 
eccentric on the crankshaft. In the valve chest there is an 
annular cavity S, to which steam is led from the boiler, and 











The cylinder H has on the one end a port P!, and at the other end 
a port P?. The cylinder L has at one end a port Q! leading to 
about the middle of the valve chest, and its other end is open to 
the exhaust cavity E, which communicates with the annular space 
in the valve chest by a port Q2. When the valve ascends so as to 
pd P1 in communication with S, then steam enters the cylinder 

above its piston and propels its pate downwards, the steam 
from below the piston of H passing by P? into the valve chest and 
interior of the valve as a reservoir, the pressure in which is thus 
increased, becoming available in the low-pressure cylinder. At 
the same time Q! being put in communication with Q2 the steam 
passes from the upper end of the cylinder L to the exhaust F 
the piston of L ascending with equal pressure on both its sides” 
When the valve descends the port P! is put in communication 
with the upper part of the valve chest and the interior of the 
valve, and at the same time the port Q! is put in communication 
with the space between the two valves, so that as the piston of H 
ascends, steam passes from above it through the valve to the port 
Q! and into the cylinder L, propelling its piston downwards, At 
the same time steam from the interior of the valve passes by the 
port P? into the cylinder H below its piston, which thus has equal 
pressures on both its sides, and the steam below the piston of L 
passes to the exhaust. (Accepted February 23, 1898.) 


VEHICLES. 


4755. H.G. Morris and P. G. Salem, Philadelphia 
Pa., U.S.A. Electric Motor - Propelled Vehicles” 
(6 Figs.) February 22, 1897.—The object of this invention is to 
construct an electrically-propelled carriage or wagon in such a 
manner that the driving mechanism will be carried by the front 
axle, making the front wheels the driving wheels, with steering 
mechanism connected to the rear wheels. The particular advan- 
tage of this construction is that the motors can be mounted on 
the front axle so as to always be in line therewith, and they can 
be directly geared to the driving wheels, while the storage bat- 
teries can be contained in a compartment above the front axle 
and preferably under the seat of the operator, so that carriage 
bodies of different designs may be combined with the box for the 
storage batteries, and, when necessary, delivery wagons and 
trucks may also be combined therewith, and these wagons in 
addition may have compartments for the storage batteries ex- 
tending under their floors, where additional power is required. 
The form of vehicle preferred has a front axle A on which are 
loosely mounted the two driving wheels a@ preferably provided 
with rubber tyres, snd hung to the axle are two motors Barranged 
side by side. These electric motors may be of any suitable type 
and the shafts of each motor may be either indirectly or directly 
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ared to an internal gear wheel on its driving wheel. Above the 
ce D containing the batteries is the driver’s seat, and under the 
seat is a controller F wired to the motors B, and having a handle 
within easy reach of the driver, so that the motors will be under 
his control. Thus all the operating mechanism for the carriage 
or wagon is carried at the front of the vehicle, so that a wagon 
body D1 of any suitable design may be used in connection there- 
with, without altering any of the working parts. The steering 1s 
accomplished by mechanism connected to the axles G1 of the rear 
wheels, the axles beiog short independent sections. Each axle 
es through a box on the vertical shaft, which is adapted to a 
aring on a frame which supports the rear of the carriage or 
wagon through the medium of springs. The inner end of each 
axle is connected by rods to a two-armed lever attached to a 
vertical shaft H1 extending up through the battery-box on the 
front of the vehicle, and provided with an arm which is connected 
toa steering lever H2 within easy reach of the driver, so that on 
moving the lever the rear wheels will be turned in unison to the 
degree required. (Accepted February 2, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in tne United States, may ~ 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Foreren Steam NavicaTion.—The Nederland Naviga- 
tion Company gives its shareholders a dividend of 114 Saag! 
cent. for 1897. The corresponding dividend for 1896 was 
at the rate of 7} per cent. per annum. The geen 
Navigation Company divides for 1897 at the rate of 74 

r cent. per annum. This latter company’s fleet com- 


another cavity E from which the exhaust steam is discharged, | prises 20 vessels, 
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LIGHTING ELECTRICALLY 
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On AND 
SHIP or FANS. 

LAND. 


The above Photograph is taken from a standard size of Ship Lighting Plant as fitted 
in H.M. Navy. ; a 
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Stone Breakers & (re Crushers. fia THE BOYLE SYSTEM 


J LI VENTILATION FOR SHIPS 
Ta BLAEH-MARSDEN” IS TH BAST. 


— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— ii ROBERT BOYLE & SON, Ltd., 
H. R. MARSDEN, Soho Foundry, LEEDS. 


64, Holborn Viaduct, London. 4110, Bothwell Street, Glasgow. 
Catalogues and full particulars on application. 2519 
OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
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Postal Address: H. R. MARSDEN, LEEDS. el MARSDEN, LEEDS. 
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And the most eminent Engineering firms in the World. 2165 
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D. P. & Co.'s “Economic” Boiler is one of D. P. & Co. are Makers of High-class Cornish, 
the best steam generators before the Public, Lancashire, “Essex,” Vertical, Locomotive, 
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MICROSCOPIC OBSERVATIONS ON 
DETERIORATION IN STEEL RAILS. 
By Tuomas AnpREws, F.R.S., M. Inst. C.E., 

F.C.S., Telford Medallist and Telford Prizeman 

Institution of Civil Engineers, Bessemer Prize- 

man Society of Engineers, Metallurgical Labora- 

tory, Wortley, near Sheffield. 
(Continued from page 204.) 
Ratt FRActURED IN SERVICE. 

Observations on the Micro-Crystalline Structure, 
Chemical and Physical Properties of a Bessemer 
Steel Rail, Broken after 19 Years’ Main Line Ser- 
vice. —Index J.—The author was furnished for 
examination with a portion of a Bessemer steel 
rail, which fractured on the main line of one of | 
the principal railways of England. 

The rail had been in service on the main line 
for about 14 years, and for a further period of about 
five years on the crossing from the down to the 
up main line near a railway station at a place 
where the line had a heavy gradient, and was also 
on a sharp curve, so that this rail had a life of 
about 19 years. The rail was fractured by the 
shunting of trains across the line. 

The rail had been laid on cinder ballast. 








in pounds » 


as seen in elevation is at the right-hand side of Fig. 77. 





Fig. 77. Side view, old Bessemer steel rail. Time life 19 y 
Corrosive effects of cinder ballast and atmospheric corrosion. 


of deep scoring marks on the inner wearing face 
of the rail, and also several longitudinal lamina- 
tions or flaws and spilly places, the length of 
some of these longitudinal flaws being as follows : 


Fig.75. 


Fig.74. 








qu Section Present Secti int of | 
Bote ae Gee F Sor np 5 4 sad 
68 lbs per Yard. 





Fic. 76. Rail face, old Bessemer steel rail. Time life 19 years. Rail broken. Original section 80 Ib. Loss in weight 


ver yard per annum 0.63, 








sions of some of the typical corrosion cavities 
along the sides of the rail are given in Table 
XXX. An illustration of the corroded condition 
of the rail, as seen in vertical elevation, is given in 
Fig. 77. 





TABLE XX X.—Effect of Corrosive Action on the Rail. 
Dimensions in Inches. 
Length of Width of Depth of 
wees Cavity. Corrosion Cavity. Corrosion Cavity. 
1 ts 
a vs 
Fy as 
# a 
# % 
+ a 
vs vs 
i i 
CI 's 
vs 
1 4 as 
8 3 ts 


The appearance of the rail at the point of frac- 
ture is given in Fig. 78, from which it will be seen 
that it had worn down to a considerable extent on 
one side of the tread or rail face, the resisting 
strength of the rail, as a whole, being thereby greatly 
weakened. 

There was uothing very special in the nature of 
the appearance of the fracture, which was of a 
straight clean-cut character, neither were there 





Fia. 78. Appearance of fracture. Bessemer 
steel rail. 801b. section. Broken after 
19 years’ service. 


Luernat ee at pout of Fracture. 


‘ 


4962 £ 


DPessener Steel Rail. 80 lbs. Section 
Fractured after 19 Yeare service. 


ears. Main line traffic. Rail broken. Original section 80lb. Showing 
Loss in weight in pounds per yard per annum 0.63, The fracture 





yard (see Fig. 74); the section at the point of 
fracture is given in Fig. 75, which is a sectional 
representation of the rail after 19 years’ service. 
The weight at the present time is about 68 Ib. 
per yard, which would give an average loss from 
Wear and tear and corrosion of about 0.63 lb. per 
yard per annum. The surface of the rail face had 
worn tolerably well, though there were indications 











The original section of the rail was 80 Ib. per | in., ? in., 1} in., 1} in, and 44 in. The rail | indications of external flaws ; there were, however, 


face was comparatively free from indications of | one or two small undetectable internal flaws at the 
transverse cracks. point of fracture in the rail bottom, as shown 
The appearance of the rail face is given inj/in Fig. 79. The fracture appears to have 
ig. 76. been partially occasioned by the great extent to 

Corroded Condition of the Rail.—-The rail on| which the rail had worn down on one side of the 
every side, except the rail face and along the | head, rendering it incapable of any longer endur- 
bottom, was badly pitted and deeply marked by in-| ing the combinations of vertical and horizontal 
dentations produced by corrosion, and the dimen-| pressure on the passage over it of the rolling stock, 
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The rail had also been considerably weakened by 
corrosive action as shown above. 

The deeply scored condition of the rail face in 
places has also, in the author’s opinion, tended to 
induce weakness, and to promote fracture in this 
rail. 

Chemical Analyses of the Rail.—Careful chemical 
analyses were made of portions taken from the rail 
head and rail bottom, with the results given in 
Table XXXI. 

TaBLeE XXXI. 





| Percentage of 
Segregation of 


Rail Head. | Rail Foot. 
} the Elements. 


Combined carbon by 


} 

oe | 
colour test .. 32.38 | -320 19 
Silicon .. 120 =| -1l4 5 
Manganese 4466 | .439 | 2 
Sulphur 3 .075 050 | 50 
Phosphorus. os .086 -082 | 5 

Iron by difference 93.953 98.995 
190.000 100.000 


} 
T .32 is the percentage of combined carbon at the top of the 
rail head, 2 
M .38 is the percentage of combined carbon near the junction 
of the rail head with the web. 


The above results show that the rail was a medium 
carbon one, with also a low percentage of man- 
ganese. The silicon was present in great excess 
and the phosphorus was also very high. With some 
exceptions the chemical results are not generally of 
a satisfactory character. There was also segrega- 
tion of the chemical elements in the rail head. 
Further observations on the chemical composition 
of the rail will be found under the heading of 
‘* General Remarks.” 

Physical Examination of the Rail.—Careful ten- 
sile tests were made on portions cut from the rail 
head and from the rail bottom, which were tested 
for its physical properties, with the results in 
Table XXXII, 

Taste XXXII. 











| ° 
— |= » 2e | gs 
Original 13,2 [es | £2) | 
Dimensions./% 2 oe |S8 | 35 
} ec a- ne | @ o | 
| Bo) be PS) big 
— | ~~ ao iage 5 s 
| gy Oe) SOP | ge tee =I lai © 
| lo Ze [S4,| 82/3/13 
Size |Areal|Z% 34 \o %| EM) &| Se 
: : Ssits in #inme lal se 
in | in j@$\ sF sos] e2|9| BS 
Inch. Sq.In. 5° hl «leads Be tages | es 
| | 
— —$—— | ——_— —__|—_— —|—_—__| —— See 
| jin. tons p.c. | tons ip.c.) pc. 
Rail head* _..| .564 | .250 | 2 19.20/ 52.1 | 86.84 |23.0| 33.6 
Rail bottomt ..| .562 20.24 | 54.8 | 3888 27.0 46.8 
| 


218 | 2 
* 20 per cent. silky, 80 per cent. granular (cracked on the 
surface) 

t Fibrous, with a trace finely granular. 

The above results are of a satisfactory character, 
and indicate a good physical structure of steel. 
See further observations under the heading of 
‘**General Remarks.” 

High Power Microscopic Examination at 300 
Diameters. —A longitudinal micro-section was pre- 
pared from the face of the rail close to the point of 
fracture, which was polished and etched in suitably 
dilute acid, and afterwards submitted to an exhaus- 
tive microscopical examination at a magnification of 
300 diameters. 

The general mean crystalline structure, as indi- 
cated by the formation of the carbide of iron areas, 
was in many places somewhat irregular. 

Many of the normal carbide of iron areas were 
comparatively very long and narrow, and they ex- 
hibited a decided tendency to an acicular or spiky 
formation ; the steely particles showing a tendency 
to run into each other ; which crystalline formation 
would have a tendency to induce lines of weakness 
under the effects of a vibratory stress. 

In numerous areas the general mico-crystalline 
structure was good, being of a fairly even character, 
with the carbide of iron areas tolerably well sur- 
rounded by and interlocxed amid the ferrite por- 
tions of the metal. 

An estimate was made of the total number of 
carbide of iron areas, which indicated that there 
were about 66,479,097 (sixty - six millions four 
hundred and seventy-nine thousand and ninety 
seven) carbide of iron areas per cubic inch of the 
steel. 

Approximate area of the mass of the steel as seen 
in section, as carbide of iron, 36 per cent. ; approxi- 
mate area of the mass of the steel as seen in sec- 
tion, consisting of ferrite, 64 per cent. 

The micro-section of this rail was comparatively 
free from internal micro-flaws, though some were 





present, but not in a state of concentrated micro- 

segregation. 

Micrometer measurements were made of a number 
of the internal micro-flaws, the dimensions of which 
are given in Table X XXIII. 

The author made careful micrographs showing 
the general formation and micro-crystalline struc- 
ture of the steel. These results are reproduced in 
Figs. 80 and 81. 

TaBLE XX XITII.—Sizes of Some Typical Internal Micro- 
Flaws in Bessemer Steel Rail Fractured After 19 Years’ 
Main Line Service. 

Dimensions in Parts of an Inch. 
Longitudinal Dimensions. Transverse Dimensions. 
0.0024 0.0004 





0.0014 0.0004 
0.0010 0.0006 
0.0024 0.0006 
0.0004 0.0002 
0.0008 0.0002 
0.0002 0.0001 
0.0010 0.0004 
0.0004 0.0004 
0.0010 0.0002 
0.0003 0.0002 
0.0004 0.0002 
0.0004 0.0002 
0.0002 0.0002 
0.0010 0.0002 
0.0008 0.0002 
0.0010 0.0004 
0.0010 0.0004 
0.0006 0.0004 
0.0002 0.0002 
Average 0.00086 0.0003 





wheels occurs on the starting of shunted goods 
trains is doubtless, to a considerable extent, ac- 
countable for the peculiar scored or grooved con- 
dition of the rail face, which to some extent 
weakened the rail. The segregated condition of 
the chemical constituents had also helped to pro- 
mote this state of the rail face, as also the corroded 
state of the rail generally. 

The results of the chemical analyses show that 
the rail was a medium carbon one with also a low 
percentage of manganese. 

The silicon was present in very great excess, the 
sulphur was satisfactory, the phosphorus was also 
very high. With the exception of the combined 
carbon, manganese, and sulphur, the results of the 
chemical analyses are not generally very satisfac. 
tory for a rail steel. There was also a tendency 
to segregation of all the elements (and especially 
of the sulphur) in the rail head, as will be seen on 
comparing the separate analyses of the rail head 
and rail bottom ; the percentage of segregation of 
the respective elements is given in Table XXXI. 
The combined carbon was found to have segregated 
to the extent of about 19 per cent., the silicon 
5 per cent., the manganese 2 per cent., the sul- 
phur had segregated to the great amount of 50 per 
cent., but the phosphorus had only slightly segre- 
gated. This segregated condition of the chemical 
constituents had to a considerable extent weakened 





Bessemer steel 
Time life 19 
As seen under a magnifi- 
Actual magnification shown by 
diagram 175 diameters. Actual diameter of field 0.015 in. 


Fie. 80. Normal micro-crystalline structure. 
rail (80 1b.). Longitudinal section. Rail face. 
years. Main line. Rail broken. 
cation of 300 diameters. 


The measurements given in the above Table do 
not constitute all the micro-flaws which were pre- 
sent. They give, however, an idea of the general 
size of some typical ones. 

Description of Illustrations.—The following re- 
marks will help to explain the illustrations in 
Figs. 80 and 81. The black and heavily shaded 
(for convenience) portions of each drawing are the 
internal micro-flaws ; the lighter-shaded parts are 
the ultimate primary crystals of the steel, composed 
of distinct and detached crystalline areas of iron, 
saturated to various extents with combined carbon. 
These constitute the normal iron carbide areas of 
mild steel, as distinct from the pure iron crystals 
(or ferrite) of the steel. The unshaded portions of 
the drawings consist of crystals of pure iron, or 
ferrite, which have not been affected, or but very 
slightly, by the carbon. It may be observed that 
these areas of pure iron crystals are found to 
diminish in quantity in steels as the percentage of 
combined carbon in the steel increases until the 
saturation point of 0.89 per cent. of combined 
carbon is reached, when the whole area becomes 
filled with grey or darker crystals of iron carbide 
(these carbide of iron areas often containing the 
Fe;C crystallised in fine parallel plates, alternating 


- . a 

with fine plates of pure iron, not more than 5 59 ™- 
’ 

tO 5) ou 1D apart). The fine divisional lines in the 


drawings show the line of junction or inter-crystal- 
line spaces between the ultimate crystals of the 
metal. With these few explanatory remarks the 


illustrations will be easily understood. 
General Remarks.—The situation of the rail on the 
main line at a place where skidding of the engine 





Fie. 81. Micro-cystalline structure, showing internal micro- 
flaws. Bessemer steel rail (80 lb.). Longitudinal section. 
Rail face. Time life 19 years, Main line. Rail broken. 


As seen under a magnification of 300 diameters. Actual 
magnification shown by diagram 175 diameters. Actual 
diameter of field 0.015 in. 


the resisting strength of the rail, and had also 
caused it to lose more in weight by abrasion and 
corrosion, and, further, tended to promote its final 
fracture. The results of the physical tests show 
that the rail was possessed of good uniform physical 
properties, which is mostly the case with old rails 
which have been made from hammered ingots, sub- 
sequently reheated and rolled off—this old method 
of working promoting general uniformity of physical 
structure. 

The elongation in the rail head was lower than 
that of the rail bottom. There appeared, however, 
nothing in the physical properties to account for 
the fracture of the rail. There was nothing very 
remarkable in the appearance of the fracture itself, 
neither were there indications of external flaws ; 
but near the junction of the rail web with the rail 
bottom, there were found several minute undetect- 
able internal flaws, whose presence had, no doubt, 
helped to induce the fracture (see Fig. 79). 

The fracture of the rail would appear to have 
been chiefly brought about by the great amount of 
wearing down which had occurred on one side of 
the head compared with the other, which condition 
had rendered the rail incapable of longer enduring 
the combination of the vertical and horizontal 
stresses caused by the passing over it of the rolling 
stock. 

Corrosive action had also considerably weakened 
the rail in places (see Fig. 77). 

The microscopical examination has shown that 
the micro-crystalline structure of the steel was 
somewhat abnormal in character, owing to the long 
narrow acicular formation of the carbide of iron 
areas which resulted from the great excess of silicon 
present in the steel, and this crystalline formation 
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would have a decided tendency to induce lines of 
weakness in the steel when under vibratory stress. 
With the above exception, the general microscopic 
structure of the steel was of a tolerably satisfactory 
character. Allusion has been made above to the 
adverse influence of the segregated state of the 
chemical constituents which the author considers 
to be the primary and initial cause of the final 
fracture of the rail. 
(To be continued.) 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Concluded from page 429.) 

In our last issue we brought our description of 
the recent meeting of the Institution of Naval 
Architects to the conclusion of the discussion on 
Mr. Yarrow’s paper. 


Pyevmatic DiscHARGE FOR GRAIN CARGOES. 


The next contribution was a paper by Mr. F. E. 
Duckham, entitled ‘‘ Discharging Grain Cargoes by 
Pneumatic Means.” This we print in full, with the 
illustrations, in the present number. In it the 
author described the discharging apparatus he has 
invented and worked so successfully. 

The discussion was opened by Mr. Rounthwaite, 
who congratulated the author on the success he had 
met with. The speaker himself had in 1883 sug- 
gested a pneumatic means for discharging grain 
cargo, but the business was allowed to drop. Mr. 
Martell pointed out the value of papers of this 
description, which were of interest not only to 
naval architects and engineers, but to shipowners 
also. Professor Biles endorsed this view, point- 
ing out that if such papers were brought before 
the Institution, not only would inventors get help 
in modifying their apparatus to suit ships, but 
naval architects might also see their way to modify 
ships to suit the apparatus, and thus all would 
benefit. 

Mr. Macfarlane Gray and Mr. Edmunds having 
spoken, Mr. Duckham, in reply, said that he 
agreed with what had been said about makers of 
apparatus and ship designers being brought into 
more immediate contact. Mr. Edmunds had de- 
scribed a method of using a steam exhauster. Mr. 
Duckham had not found that suitable for dis- 
charging large quantities of grain. He had re- 
cently visited America, where he had seen the 
arrangements in vogue for dealing with grain 
cargoes ; and before long it was probable that the 
system he had described in his paper would be 
in use in that country. 

The meeting then adjourned. 


OSCILLATION OF A SHIP oN WAVES. 

On Friday morning, April 1, the first paper read 
was by Captain A. Kriloff, I.R.N., Professor at 
the Naval Academy at St. Petersburg, the title 
being ‘‘A General Theory of the Oscillations of a 
Ship on Waves.” It will be remembered that, two 
years ago, the author read a paper on the pitching 
of ships before the Institution. Professor Greenhill 
had then remarked, during the discussion, that it 
would be interesting to have diagrams of the rolling 
and pitching combined. The. present paper was 
the outcome of this suggestion. The scope of the 
paper is sufficiently indicated by the title ; it was 
of a character that renders it impossible to give it 
in abstract, and we hope to print the main body of 
it in full shortly. The appendix by which it was 
accompanied, and which forms by far the longest 
part of the paper, gives the mathematical processes 
by which the results are obtained, and explains 
the methods used. For this part of the work, 
which will prove of great value to students, we 
must refer our readers to the Transactions of the 
Institution. 

The discussion was opened by the reading of a 
letter which Professor Greenhill had written to the 
Secretary, dealing with this and the following 
paper, both of which were contributed by Captain 
Kriloff. The writer said he felt much disappoint- 
ment that an official engagement prevented him 
from attending the reading and discussion of Captain 
Kriloff’s two valuable papers. He pointed out that 
the author had developed the mathematical theory 
in a very clear and elegant manner ; and the appear- 
ance of the complete treatise promised, of which 
the papers to be read would form a first instalment, 
would be waited for with great interest. As a 
matter of scientific history, it was peculiarly appro- 
priate that the theory of ‘the strains of a ship, first 


discussed by the celebrated Euler nearly 150 years 
ago, in the St. Petersburg Transactions, should re- 
ceive its fullest developments from a Professor of 
the Russian Naval Academy. He was pleased to 
have an opportunity of endorsing the eloquent quota- 
tion from Fourier, as to the absolute need of proceed- 
ing to a numerical result before it could be claimed 
that the theory was completely understood. But it 
was the common experience of mathematical in- 
structors, with which Captain Kriloff obviously 
agreed, that nothing is so difficult as to persuade a 
student to work out a numerical exercise. He con- 
siders it a waste of time and derogatory to his 
powers ; although he rarely succeeds in obtaining a 
result anything resembling the true one, especially 
if the answers were not given: an omission very 
much disliked by the student. With the practical 
man it was different. He must work to some un- 
known result, and would previously test the 
formulas by an application to well-known cases, for 
fear of a misprint. The writer attributes this 
reluctance to numerical computation to the use of 
seven-figure logarithms, and toa disregard of the 
relative importance of digits. Captain Kriloff had 
done well to give his numerical results to three 
figures only, that is, to within 1 per cent., amply 
sufficient when the variations of texture of the ma- 
terials used in naval architecture were considered. 
The theoretical reasoning in the paper concerning 
the ‘‘Smith effect,” in altering the buoyancy of a 
given small displacement of water, raised the ques- 
tion again concerning the paradoxical effect of the 
apparent loss of stability on the top of a wave. If 
the floating body—a small one relatively to the 
length of the waves—partook of the vertical motion, 
so that the displacement remained unchanged, then 
the stability conditions should remain the same, all 
acting forces being changed in the same ratio. 
Perhaps this question, the writer continued, would 
receive adequate consideration in the discussion. 
It suggested a useful direction for experimental 
research with models ona small scale. Professor 
Hele-Shaw had shown, by his ingenious apparatus, 
what valuable information could be obtained con- 
cerning stream lines which completely baffle mathe- 
matical analysis; and Professor Greenhill would 
suggest that Captain Kriloff should set some of his 
students to work to investigate his theories in an 
experimental tank of mercury, and to watch the be- 
haviour of solid iron model vessels in an artificially 
generated procession of waves: employing iron 
floating on mercury with the idea of reducing the 
influence of friction in comparison with actual con- 
ditions. 

Following the reading of Professor Greenhill’s 
paper, Mr. Froude spoke. He said that Captain 
Kriloff had done a great work in systematising the 
mathematical theory of the motions of a ship upon 
waves. Even if there were not anything abso- 
lutely new in the proposition set forth in the 
paper, things which were already known were 
dealt with by the author on a strictly orthodox 
mathematical basis, in contradistinction to what 
he would call the general common-sense demon- 
stration that naval architects had, perhaps, been 
contented to rest on in carrying out the work. 
The author determined the complete motion of a 
ship as existing in conjunction, yet it was possible 
to detach portions of the solution from the rest : 
that was the feature of the paper. The practical 
question to ask was, Did we gain or lose by this as 
compared to ordinary treatment? It would be 
asked, if, taking approximations, was the combined 
motion a combination of separate motions? If 
so, they would not gain in the matter of accuracy by 
taking all motions in conjunction. Whether there 
would be a gain or loss on any other ground would 
depend on the student. To many this would be a 
more compendious means, whilst to others it would 
appear a gratuitous addition to the assumption. 
Professor Biles had not been able to read the 
paper through carefully, but had seen enough to 
convince him that he was grateful to the author 
following out the subject previously brought 
forward. The paper dealt with the complete 
motion of a ship in a seaway. It was a great 
advantage to treat of the oscillation in one direction 
but not in others ; now it was possible to reduce 
the motions in three directions to the motion in any 
one direction. This would enable the ordinary 
drawing-office staff to make use of the methods, 
and the great value of the paper was its practicability 
of application. He would ask the author what 
would be the effect on the wave structure of the 





intrusion of the ship itself, and how would that 


be likely to modify the reasoning set forth in the 
paper ? 

Sir William White said it would be a poor com- 
pliment to Captain Kriloff to assume that it would 
be possible adequately to discuss his paper on 
the first reading. It was the boldest treatment of 
the subject yet brought forward, as well as the 
most thorough inquiry that had ever been applied 
to the problem of the movement of a ship in a sea- 
way. It required close study to bring the subject 
under mathematical treatment ; for assumptions 
had to be made, and the value of the result de- 
pended on the correctness of these assumptions. 
Of course it was impossible to answer the question 
which Professor Biles had put. A Kriloff of a 
future age might do so, but at present human 
knowledge on this subject was not sufficient to 
solve the problem. Nothing he had seen, however, 
was so comprehensive as the paper. He took it 
that the author confirmed the classical paper of 
Froude, by which the principles dealt with had 
been laid down. Nothing in the paper had thrown 
doubt on the theory that the ship which had the best 
still-water period would, on the whole, be steadiest 
at sea. Fluid resistance should be used to reduce 
rolling. These two principles Captain Kriloff did 
not controvert. It was impossible to provide for 
the endless variety of conditions at sea, but the 
process laid down by Froude had the greatest 
practical value. He did not decry mathematical 
inquiry, but it was very difficult to make those 
assumptions necessary for working conform to the 
conditions of practice. 

Captain Kriloff, in reply to the discussion said, 
that in a mathematical inquiry the first need was 
to make plain the assumptions upon which the 
work was founded. He had said in his paper that 
the single hypothesis which is necessary for the 
theory is the same as that made to treat of pitch- 
ing. The pressure which acts on the ship in every 
point of her submerged surface is that which takes 
place in the corresponding point of the wave, sup- 
posed trochoidal. This single assumption may be 
applied to every single wave known ; the method 
used was taken from celestial mechanics and mathe- 
matical investigations. In such inquiries, if the 
hypothesis required the neglect of anything, it 
must be shown that that neglected was of small 
importance compared to what was retained. He 
had taken the ship as a right-sided object, and the 
allowance to be made to bring it to a ship form 
could be calculated. Professor Biles had asked the 
influence of the ship on the wave; that was a 
question not yet solved in any single case. 


Stresses ON A SHIP IN A SEAWAY. 


The second paper contributed by Captain Kriloff 
was entitled ‘‘On Stresses Experienced by a Ship 
in a Seaway.” This we shall print in full shortly. 
The author stated that when a ship is in equi- 
librium on still water her structure is strained, 
but when she is on waves other strains are to be 
added. They are the stresses arising from change 
of support, those arising from the difference of 
the wave and the hydrostatical pressure, and thcse 
due to the heaving and pitching motions of the ship. 
These were discussed in the Yad at some length. 

Mr. Archibald Denny said the paper had been 
written at his request, and was one of the many 
instances of the debts they owed to their foreign 
members for investigations of a theoretical nature, 
and for many abstruse inquiries into problems 
connected with naval architecture. 

Professor Biles thought the method described an 
admirable one ; he had himself made a series of cal- 
culations relating to definite ships, and he would 
be glad to give these to Captain Kriloff. These 
might be compared with calculations made on the 
principles laid down in the paper, in order that it 
might be seen how nearly Captain Kriloff’s methods 
coincided with actual practice. 

Mr. Thornycroft thought that the method sug- 
gested was a step in advance, and though the waves 
dealt with were symmetrical, the system might be 
taken as a departure for dealing with compound 
waves. 

Sir William White dwelt upon the value of the 
work done by Rankine in this field; he was the 
originator, and all that had been built = since had 
been reared on the foundations he had prepared. 


to Sir Edward Reed which were suggested by 
Rankine’s work, and he was sure Sir Edward Reed 
himself would be the first to point this out if he 





had been present. 


He said this because methods had been attributed . 
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RAILWAY ACCIDENT ON THE MADRID, ZARAGOZA, AND ALICANTE RAILWAY. 


(For Description, see Page 460.) 








Captain Kriloff, in reply, said he would accept 
the offer of Professor Biles gratefully. He pointed 
out that percussive shocks on ships had more in- 
fluence locally than generally over the whole frame 
of the ship. 

SraBILIty. 

The next item on the programme was a paper 
by Herr L. Giimbel, of Berlin, entitled ‘‘The 
Problem of Stability in Naval Architecture.” 

This paper was not read, but an abstract of it 
was given by Professor Biles. It was accompanied 
by numerous diagrams, without which it would be 
difficult to make the matter understood. It was 
an attempt generally to solve the problem of 
statical stability, and find the righting moment in 
any position of the ship. 

The discussion on this communication was not of 
a very extended nature, the paper being one which 
required closer study than members had been able 
to give to it. It will be printed in the Transactions 
of the Institution, to which it will form a valuable 
ad lition. 

Nerr ReEcIsTER. 

Mr. A. G. Ramage next read a paper entitled 
‘*Minimum Nett Register, and its Effect on 
Design.” The author discussed the Tonnage Act, 
and the way in which it affected the nett register. 
The most important point is generally the engine- 
room. If this could be made up to 13 per cent. 
of the gross tonnage, 32 per cent. might be de- 
ducted. In screw vessels, if the engine space were 
20 per cent. of the gross tonnage, 1} times the pro- 
pelling-power space might be deducted. The author 
discu sed the methods by which these rules could 
be best utilised. He likewise referred to the 
arrangement of crew space, saloons, &c., and gene- 
rally instructed the guileless naval architect how 
best to get round regulations made for his guidance. 
For instance, bridge-houses, poops, or deck-houses, 
might have their doors left off. Something might 
be saved by judicious naming of the different de- 
partments of the cabin in cargo steamers. The 
saloon must be called the mess-room, spare state- 
rooms must be dedicated to imaginary officers, &c. 
We shall print this very instructive paper at a 
future date. 

The discussion on it was opened by Herr Laeisz, 
who spoke on the practice followed in Germany. 
At one time an effort had been made to arrive at 








real measurement, but German owners found they 
were so severely handicapped that they had to 
adopt the English system. 

Mr. Martell said that the author had shown con- 
siderable courage for the plain speaking in his 


paper. He had laid down methods showing how 
the law could be evaded, but he had no doubt that 
such a firm as Messrs. Ramage and Ferguson would 
not have recourse to such practices. It was diffi- 
cult to know whether the paper should be discussed 
from a technical or from a moral point of view; but 
at any rate, it would have the effect of enlightening 
the Board of Trade as to the manner in which their 
regulations could be circumvented, and, no doubt, 
in this respect it would have a good moral effect, 
inasmuch as the officials of the Department would 
modify their regulations, and so remove temptation 
from the path of the shipowner and shipbuilder. 
There was no doubt that draughtsmen in the 
various shipbuilding establishments who had not 
the qualities that would enable them to perceive 
all the openings of which advantage could be taken 
in adjusting designs to tonnage measurement, would 
derive a good deal of instruction from the paper. 
He thought, however, that those who designed 
ships, as a rule, were fairly well conversant with 
all these delicate points, and their publicity would 
therefore have a good effect. As an official of 
Lloyd’s, he felt some satisfaction in knowing that 
the rules of that society were not open to the same 
manipulation. He was often charged with being 
obstructive in not falling in with the views of those 
who had suggested what were called improvements. 
The paper would help them to meet the reproach. 
Of course, any general rules were liable to be 
evaded, but he thought it due to shipbuilders to 
say that, though they naturally liked to produce 
vessels as profitable as possible, they endeavoured 
to carry out the regulations of the Government 
Department in a fair and honourable manner. 

Dr. Inglis referred to that part of the paper in 
which the author had pointed out that by leaving 
out doors a bridge-house or deck-house might be 
exempted from being included as tonnage. He 
himself knew of two large vessels which had been 
running for some years having large deck saloons 
without doors, but on re-measurement the saloons 
were counted in as tonnage. He was aware of 





other instances of a different kind. A smoking- 








room had been placed on the bridge of a ship, and 
although this did not add to the passenger or crew 
accommodation, yet on account of this additional 
smoking-room, the ship was made to carry two more 
lifeboats. 

Mr. Whitby pointed out that it was not always 
an advantage to the owner to reduce tonnage ; for 
instance, ships were often chartered according to 
their registered tonnage, and it might be that the 
same principle would apply to the shipbuilder in 
receiving payment for his vessel. He himself had 
had unpleasant experience of the kind in a vessel 
built by his firm. They had been able to reduce the 
tonnage measurement, whereupon the owners 
claimed compensation because the ship did not ap- 
pear so large as one which had been previously 
built. However rules might be framed, it was always 
possible for a skilful designer to get the best value 
of the dimensions. The real cause of complaint 
for shipbuilders was that the regulations were not 
interpreted in a uniform manner by different sur- 
veyors, so that shipbuilders in one district had an 
advantage over those of another. 

Sir William White said that if the late Mr. 
Moorsom, in the sphere he now occupied, continued 
his former interest in tonnage rules, he would be 
not a little surprised at the report of the present 
discussion. It was to his credit, however, that the 
Act which he had introduced in 1854 had lasted so 
long. Mr. Edwards gave some particulars of the 
Jersey steamers of the Great Western Railway. 
Alterations had been made in the arrangement of 
the accommodation of these vessels which resulted 
in a saving of 6001. to 1000/. a year. 

Mr. Macfarlane Gray said there have been many 
anomalies in the application of the tonnage rules. 
The first vessel he had measured in 1868, when he 
was a surveyor, gave a negative nett registered 
tonnage; it was a paddle tug-boat, with the 
engine-room more than two-thirds of the ent 
tonnage. The same result would be obtained with 
the rule as it stood in the present day, but he now 
thought that he had wrongly applied the rule. He 
had afterwards discovered that in the rules the 
word ‘‘ deduct ” was always employed in its strictly 
proper sense, meaning ‘‘to lead away from, 4 
separate,” ‘‘to remove,” ‘‘to set apart. It er 
only in a secondary sense that ‘‘ deduct meant > 
‘* reduce by a stated amount,” as in an arithmetica 
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subtraction. In the Isabella case, certain spaces 
were by the rule to be ‘‘deducted” from the 
tonnage. They were accordingly from the first set 
apart from it, and were never included in its calcu- 
lated amount. The shipowner afterwards claimed 
that they should be again deducted from the regis- 
tered tonnage, again ‘‘led out” or “‘ withdrawn ” 
from an amount with which they never had a place. 
The right to do this, by an arithmetical fiction 
(for it would have been a miracle to do it actually), 
was successfully maintained at law until a special 
Act of Parliament was made to restore the original 
sense of the rule which had, from the first, been 
quite correctly expressed. Referring to what Mr. 
Edwards had said about the Weymouth steamers, 
Mr. Macfarlane Gray understood that in this case 
the spaces deducted happened to be of a form 
which, when calculated for capacity by multiplying 
together the external dimensions in length, breadth, 
and height, gave a product much in excess of the 
actual volume. The present tonnage rules pre- 
scribe that the mean dimensions shall be employed 
in calculating the volume ; while the rule dictates 
that the extreme length, breadth, and height should 
be taken. It would be quite proper to so apply 
these to the advantage of the owner. 

The author, in replying to the discussion, said 
that he agreed with Mr. Martell that Lloyd’s were 
perfectly justified in their interpretation of the 
rule in regard to one of the vessels he had men- 
tioned. His firm was not in any way responsible 
for the design, it having been simply their duty to 
put it before the Registration Society. 

The meeting then adjourned. 


THe STEERING OF THE ‘* YASHIMA.” 


The last sitting of the meeting was held on Friday 
evening, the Ist inst., Sir John Hay occupying the 
chair. 

The first paper taken was a contribution by Mr. 
Philip Watts, entitled, ‘‘Note on the Steering 
(Qualities of the Yashima.” The author first gave 
particulars of the vessel. These we need not 
repeat, as we were able, through the courtesy of 
Mr. Watts, to give very full details of this interest- 
ing vessel at the time she was built; and the illus- 
trations which we then published, showing her 
under-water form, may with advantage be studied 
in connection with the present paper. For con- 
venience of reference, we may, however, state that 
the under-water body was 412 ft. long, the extreme 
breadth 73 ft. 9 in., the draught forward 26 ft., 
and aft 26 ft. 6 in. On her speed trials she ran 
with open stokehole for six hours at a mean speed 
of 17.26 knots, and made four consecutive runs 
with and against tide on the Admiralty measured 
mile, at a mean speed of 17.73 knots. With 1 in. 
of air pressure she ran for four hours at a mean 
speed of 19.227 knots, and made four consecutive 
runs with and against the tide on the Admiralty 
mile, at a mean speed of 19.40 knots. As is well 
known, Mr. Watts, some years ago, took a leading 
part in the investigation of the steering qualities of 
war vessels, and has carried out experimental in- 
vestigations for determining the extent to which 
ships would heel during turning under the action of 
the rudder. He had designed the means of ascertain- 
ing the circle in which a ship turns by triangulation 
with the aid of a floating object. Tables were given 
comparing the Thunderer, a ship on which Mr. 
Watts experimented in 1877, and the Yashima in 
regard to turning capacity, We shall print Mr. 
Watts’ valuable paper on a future occasion, when 
the full results will be given. The Thunderer 
experiments showed that, in turning, the ship has 
her bow nearer to the centre of the circle—or of the 
curve in which she turns—than her stern, and pivots 
about a point well forward of her middle line ; the 
middle line being at this point a tangent toa circle 
concentric with that in which her centre of gravity 
is turning. Another point laid down was that 
the greater the rudder anyle, the further forward the 
pivoting point would be situated. Immediately 
after the trials of the Thunderer Mr. Watts had 
proposed to Sir Nathanie! Barnaby the removal of 
the deadwood of a ship, and the adoption of a 
balance rudder, the forward part being carried below 
the vessel oceupying the space from which the dead- 
wood was removed. Some years after the plan was 
adopted in the Polyphemus in a modified form. In 
the Vashima practically the whole of the after dead- 


wood is removed, and a large balance rudder of the 
type described was fitted. The ship was given a 
fine low run and a U-bow, the bilges being very 
The bilge keels were also placed well forward. 


flat. 


With the helm 5 deg. over, the tactical diameter of 
the circle made was 1230 ft.; the time occupied in 
turning through 180 deg. was 1 minute 29 seconds. 
Four other trials were made, on the first of which 
the helm angle was 35 deg., this being the extreme 
on the trials ; the tactical diameter of the circle was 
750 ft., and the time occupied in turning through 
180 deg. was 1 minute 16 seconds. On this last 
trial the pivoting point was almost exactly at the 
stem of the vessel, and the diameter of the final 
circle traversed by the pivoting point was 720 ft. 
The helm of the Yashima could be put hard over 
in 8 seconds. The Yashima shows almost an entire 
absence of tendency to deviate from a straight 
course with the helm amidships ; at the same time 
she is very sensitive to her helm. With5 deg. the 
circle was about the same as that of the Thunderer 
with helm hard over. It is inevitable that the 
ship should heel a good deal, through centrifugal 
force, in turning small circles at high speed. At 
full speed, with the helm hard over, the heel is 
8 deg. 

Admiral Colomb, who had commanded the Thun- 
derer, and had also made a very complete series of 
turning trials with that ship,* was the first speaker. 
He said that the Yashima was the boldest attempt 
that had been made to improve steering by cutting 
away the deadwood ; at any rate, it was the attempt 
on the largest scale. The speaker's attention had 
first been drawn to the subject of steering by con- 
sidering former trials of his ship, and he had found 
that the variation of draught at the stern had 
greatest effect upon the steering properties of a 
vessel, next to helm angle. It would be an advan- 
tage if Mr. Watts would give more details of the 
curve of turning than could be obtained from the 
drawings. The Elswick ships had extraordinary turn- 
ing powers ; four lengths of the vessel used to be 
considered good tactical diameter, but here they had 
less than two lengths. This jump was so extraordi- 
nary that they would like to have a fuller analysis 
of the curve, and also to be informed what area 
was cut away, and also the area of the rudder, as 
well as the immersed middle-line plane. The 
pivoting point had been taken as if it were fixed 
throughout the curve of turning. He was strongly 
under the impression that the pivoting point was 
not a fixed point until the ship reached the circular 
part of her turn. In most of the ships he had tried, 
the pivoting point first passed beyond the stem 
and then returned inwards until the vessel got in the 
circular part of her turn; after that it became a 
fixed point. Every ship he had tried had her own 
form of curve, and that was not altered by the 
angle of the helm. There must be a great re- 
duction of speed if it were required to get the 
greatest reduction of space for turning. This would 
effect the tactical point of view, and it might 
be very necessary not to reduce speed too much by 
the time the turn was completed. In fleet tactics 
the longest ship, or the one that required the 
largest circle for turning, was always taken as the 
standard, and an ample margin was given. Time 
was a more important element than space, but 
speed was important too. In single ship actions, 
however, turning powers became more important, 
and the effect of quick manceuvring might be to 
avoid disaster. It would be desirable to have 
information as to the qualities of ships in double 
turns, that is to say, putting the heli hard over 
until the ship had turned through an angle of 
45 deg., and then reversing the helm until the 
vessel had resumed her old course. In this 
manceuvre the ship might take three times as 
much time and space as would be occupied by the 
first half of the double turn. For avoiding colli- 
sion it was a most important element that a ship 
should turn quickly and in a small space, and this 
applied more especially to the double turn ; for it 
was often, when collision was imminent, that the 
helm was put one way first, perhaps through mis- 
take, and had to be reversed immediately after- 
wards. He would like to know how the cutting 
away of the deadwood affected that point. In 
regard to the shape of the rudder, he had car- 
vied out certain experiments for the Admiralty 
with a steam pinnace. The deadwood was re- 
moved in stages, and every removal improved the 
powers so long as the root of the rudder was in its 
ordinary place. A new rudder was then fitted 
having the same area as the former one, but being 
broad rather than deep, and with this he found that 








* These trials were described in a paper read by Admiral 
Colomb before the Institution in 1886. . 





all that had been gained by cutting away the dead- 
wood was lost by the alteration of the rudder. He 
would not have expected, as had been stated by the 
author, that a ship with her deadwood cut away, 
would be stable on a straight course. The heel of 
the ship in turning depended on the vertical posi- 
tion of the weights. It was not desirable that a 
vessel should heel, but that could not be helped 
at high speeds and small circles, and it was ob. 
viously open to the captain of a ship, if he so 
desired, to use smaller helm angles or reduced 
speed and place himself on an equality with other 
vessels. 

Mr. Macfarlane Gray said that the steering of a 
ship was similar to the steering of a wheelbarrow, 
and as far as the unsteadiness of course was an 
effect of the motion of the water, he could not see 
how the cutting away of the deadwood could make 
the vessel less steady on a course. The less dead- 
wood there was the less would be the hold of the 
water to shift the stern transversely. If the vessel 
when first acted upon by the rudder were moving 
parallel to a breakwater, he would ask whether the 
stern would not approach the breakwater to some 
extent ; the diagram attached to the paper did not 
illustrate this point. He would suggest that the 
author should get out that portion of the curve 
which dealt with the matter. Steam steering was 
an advantage, because by it the rudder could be 
more quickly got over. The opinion had been 
attributed to him that the action of the rudder in 
going over accelerated the movement of the ship 
when steam-steering gear were used; he need hardly 
say he had no such idea. 

Sir Edward Reed congratulated the author on his 
paper. Still, he would call it a partial account of the 
experiments, and he used the words because much 
more might be said with advantage. He did not 
admire Mr. Macfarlane Gray’s wheelbarrow illustra- 
tion. The paper illustrated the enormous superio- 
rity of the rudder over any other means that might 
be used for guiding a ship. He remembered very 
well a vessel in which a screw propeller was placed 
in the deadwood at right angles to the position of 
the ordinary propeller; that is to say, with its axis 
transverse. ‘The steering effect was very slight, 
and the experiments brought home to him very 
strongly the value of the rudder. He would make 
an appeal through officers to the Institution to get 
more data as to the steering of these new ships. It 
was very difficult for Mr. Watts, even with the 
whole power of the great firm of Armstrong at his 
back, to make sufficient experiments. Steam trials 
were a large part of the expense of producing a war- 
ship, and it could not be expected that a company, 
the object of which was, after all, tomake money, 
should carry out scientific experiments for the benetit 
of the world at large. It was the duty of the 
Admiralty, however, to require a multiplicity of 
steam and other trials, and, perhaps, very often 
the ships could not be better engaged. He hoped, 
therefore, that something more might be done by 
the Government in the way of making exhaustive 
steering trials with actual ships. An_ incident 
narrated by the speaker further illustrated the need 
of such investigations. He was present at the trial 
of a ship upon which a distinguished naval officer 
of large experience was in command ; this officer 
had very positive opinions as to the time that 
would beecupied in manceuvring the ship by aid 
of her ‘twin screws. Sir Edward Reed did not 
agree with these views, but felt that he was not In 
a position to controvert the statements of the 
naval officer. As the trial of the ship was got 
through in a satisfactory manner, and there was 
some time to spare, they determined to put the 
point in question to the test, and it was found 
that the actual results obtained were in direct 
opposition to the preconceived opinion of this ex- 
perienced naval officer. The speaker thought that, 
such being the case, it was quite possible that many 
of the younger officers in the service might have 
preconceptions as to steering properties not abso- 
lutely in accordance with fact. The matter was 
a serious one in view of what might occur In war 
time, and he urged upon authorities the need of 
carrying out experiments in this respect. He 
hoped Sir William would take this matter into 
consideration, and that turning trials should be 
made with vessels of various types, and different 
arrangements of deadwood. : 

Mr. Sydney Barnaby congrutulated Mr. Watts 
on the remarkable turning powers which were 
shown by so large a ship. She seemed to ager pe 
like a boat, and was a beautiful example of nava 
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construction. In regard to instability when turn- 
ing, it might be pointed out there was an excess of 
pressure on the forward portion of the vessel when 
the helm was first put over, and this resisted the 
turning effort. It was necessary to accept the 
heeling of big ships turning at speed through small 
circles. In vessels like destroyers the centre 
of resistance of the rudder was, however, below the 
centre of resistance of the hull, and this counteracted 
the heeling movement. In fact, they had vessels 
of this class which possessed an inward heel during 
turning. He would congratulate the maker of the 
steering engine on the excellent work that must 
have been done in order to enable the large rudder 
of the Yashima to be put hard over in eight seconds 
with the vessel going at speed. 

Mr. Watts, in replying to the discussion, said he 
would be glad to add to his paper the additional 
particulars asked for. There was no doubt that the 
pivoting point shifted during turning, and in the 
Yashima it was at first in front of the stem, moving 
backward until it came within the ship. Admiral 
Colomb was quite right in saying that the final 
circle was reached very early. The Admiral had 
also spoken as to the advantage of quick steering 
for avoiding collision, but in a warship there was 
more than this, for it enabled the vessel that could 
be manceuvred rapidly to ram or avoid being 
ranmed. The stability on a straight course was 
due to the large area of the rudder, which re- 
sisted turning until, of course, it were put over, 
thus acting as deadwood. He would add to the 
diagrams shown the curve illustrating the path of 
the extreme point of the stern. It was right to 
state that the makers of the steering engines were 
Messrs. Harfield and Co. 


SupMaRINE Boats. 

Captain William H. Jaques next read a paper on 
“Submarine Torpedo-Boats: their Influence on 
Torpedo-Boat Architecture, and Valuein Warfare.” 
This paper we shall print in full with the illus- 
trations at a later date. In it the author described 
the principle of submarine navigation, developed by 
Mr. John P. Holland, and put in practice in certain 
vessels he has built in America. 

The discussion on the paper was opened by Mr. 
A. F. Yarrow, who said that members were very 
much obliged to Captain Jaques for coming all the 
way from America to read this paper. The pictures 
which were shown by means of the lantern were 
interesting and suggestive, especially those taken 
ses photographs which represented the actual 

oats. 

Mr. Sydney Barnaby said that Captain Jaques was 
an authority on submarine torpedo-boats, so that 
when he made assurances of the success of the craft 
illustrated, it only remained to accept what he said. 
He had spoken of the absolute safety and comfort 
of the crew. Mr. Barnaby thought that was rather 
a roseate view to take. They did what they could 
in ordinary torpedo-boats or destroyers to provide 
for the accommodation of those who had to man 
them ; but he thought that the fact of having to 
dive under water would add considerably to the 
difficulties met with by naval architects in this re- 
spect. One point which appeared to him to militate 
against the efticiency of submarine torpedo-boats, 
was the difficulty in finding an enemy when once 
the boat had disappeared beneath the surface. 
Captain Jaques had stated that nothing could be 
seen in a horizontal direction, although it was pos- 
sible to perceive anything that might be floating in 
& vertical line above the boat. Mr. Barnaby, con- 
tinuing, said that the difficulties of navigation 
would be extreme. A friend of his had likened 
them to perpetually steering a vessel in a fog on a 
lee shore, the lee shore, of course, being the bottom 
of the sea. _ In spite of all this the boat had done 
well experimentally, and developments might be 
expected in the direction of a partly submerged 
vessel. The arguments that had been used against 
torpedo-hoats did not apply to destroyers, their 
or being to engage torpedo - boats them- 

ves, 

Mr. Martell said that the lecture was an ex- 
tremely interesting one. He would suggest that 
Some practical effort should be made to test the 
warlike appliances shown to the meeting. A sub- 
marine boat might be told off to destroy a hulk. 

Professor Biles said it had always seemed to him 
curious that though we could get a fish torpedo to 
80 to its destination unguided, that greater efforts 
should not have been made to build a boat on the 
Same principle, which would have the additional 





security in doing its work of having a man inside. 
He did not see why in future sea-borne commerce 
should not be carried in partially submarine boats. 
Under water the resistance was less than on the 
surface. Power could be more advantageously 
applied to propulsion therefore, especially at times 
when the weather was bad. It would be interest- 
ing if Captain Jaques could give the resistance of 
the submarine boat. Would the results obtained 
confirm the stream-line theory, which said that re- 
sistance at considerable depths was a negligible 
quantity, so far as form was concerned ? 

Captain Kriloff mentioned that six years ago he 
had made experiments on a submarine boat de- 
signed by Mr. Jevasky. The scientific prin- 
ciples involved might be of interest to members, 
and he would be pleased to communicate them. 
In order to withstand pressure of water at depths, 
the forms of the vessels should be circular. That, 
however, was not a good shape for other reasons, 
whilst other forms might not be strong enough. 

Mr. Macfarlane Gray asked how often Captain 
Jaques had been down in these boats, and Mr. 
Pilcher wished for information as to the distance 
travelled beneath water. 

Captain Jaques, in reply to the discussion, said 
he did not conceive that a perfect submarine boat 
could be built at once, but he thought that the vessels 
already produced would soon make the ordinary 
torpedo-boat a thing of the past. The lines they 
worked upon were to perfect a boat which would 
travel under water, but coming to the surface at 
times. He had been asked how the guns for ejecting 
the fish torpedoes, or the aerial torpedoes, were to 
be directed ; being built in the boat, they could, of 
course, only depend on the direction of the boat 
foraim. In reply to Mr. Martell, they had already 
blown up hulks, but had been devoting their 
attention to the diving powers of the boat rather 
than to its aggressive features. He had been 
down in the original Nordenfeldt submarine boat 
some years ago, and, naturally, had made trials in 
the Holland boat. He might add that the Holland 
Company had been in correspondence with the 
Wilson Line, with the view to bringing a boat of 
this kind over from America. They had never 
travelled more than 300 or 400 yards continuously 
below the water, but were, of course, enabled to 
make a large number of successive dives. 


CoprER SHEATHING. 


The last paper read at the meeting was a con- 
tribution by Mr. Leopold Roper entitled ‘‘ On the 
Direct Attachment of Copper Sheathing Plates to 
the Hulls of Vessels.” The system consists of 
first coating the vessel to the required height with 
a layer of what was described as ‘‘ Roper’s insu- 
lating material.” Waterproof felt is then put on, 
after which brass grids, having drilled in them a 
number of holes corresponding to those in the 
copper plate, are attached to the outer face of 
the grid, the inner face of copper plate being 
coated with insulating material. Holes are drilled 
and tapped in the hull plating for the purpose of 
taking brass screws for securing the sheathing. 
The spaces in the grids are filled with hard packing 
pieces, coated with insulating material ; it was first 
considered desirable to insulate the brass screws 
from the copper plates, but this is no longer thought 
to be necessary. 

Mr. A. Denny was the first speaker on this 
paper. He sympathised with Mr. Roper as an 
inventor, because he was an inventor himself ; 
but he had also been a victim. of inventors, 
which led him to take another view of the 
matter. His experience in coppering vessels by 
patent processes was not fortunate. Some time 
ago an inventor had come to him with suggestions 
as to a new mode of coppering, which were so 
plausible that he had been persuaded to induce his 
firm to put a vessel at the disposal of the inventor 
for the purpose of trying the value of the scheme. 
This gentleman, like Mr. Roper, had been per- 
fectly sure that insulation would be perfect. ne 
whole thing looked so well that he had an im- 
pression it would be a success. They coated with 
copper, one side of a vessel named the Snark. 

en this had been done troubles arose. They 
finished the job themselves, however, and he could 
only say that he did not think the constitution of 
the Snark had been improved by the process, and 
it certainly had not added to the value of the boat 
for sale purposes. Mr. Roper, he understood, had 
not put his suggestions into practical shape. If he 
could come and say he had coated a steamship on 


his principle, and that it had stood well for a 
certain time, then he would be in a better position 
to convince them of the merits of the process, as 
compared with bringing forward specimens which 
had simply been immersed in a vessel full of sea 
water. 

Mr. W. E. Smith said that if Mr. Roper could 
show that his system would leave the bottom of the 
ship uninjured and had points of superiority in 
other respects as claimed, then it might be con- 
sidered successful. Evidence on this point ob- 
tained from practical experience was not, however, 
forthcoming. The question of coppering was to 
the Admiralty one of the highest importance, far 
more so than to the merchant service. Mr. Roper 
had brought his system before the Admiralty some 
years ago, and so far as Mr. Smith could see, not 
much change had been made in the meantime. The 
point was, ‘* Would this method stand the knocking 
about to which ships were subjected?” It would 
be known to many of the members present that a 
very complete inquiry was held some few years ago 
into the system of coppering H.M. ships. The re- 
sult was that alterations were made, perhaps not 
without misgiving. Accordingly, vessels had been 
examined constantly ever since, and the system 
then laid down had been found to answer perfectly. 
In asking for a change to be made from a method 
in which entire confidence had been gained, he 
considered that inventors should bring something 
practical forward as a guarantee of success. 

Sir Edward Reed said he did not see how this 
method of sheathing could be adopted for the stems 
and sterns of war vessels, so that in any considera- 
tion of expense these very costly parts would have 
to remain of metal. Again, how would the system 
described by the author allow for inner and outer 
strakes? He thought that something more ought 
to have been told to the meeting as to what the 
insulating material, so often referred to, consisted of. 
In some other institutions of a kindred nature there 
was a rule that only actual work done should be 
described. The Institution of Naval Architects 


remember that it was a serious matter to try to 
upset an established success simply by ideas. The 
suggestions laid down should be supported by some 
practical experience, even of a slight nature. 

Captain Little said that he thought danger would 
arise if this method of coppering were introduced 
if the vessel were to take the ground, or from 
damage through the chain cable ; in that case the 
sheathing might be stripped off, and galvanic action 
would be set up. 

Mr. Roper, in reply, said that if the hull plating 
could be insulated from the copper no galvanic 
action would be set up. He was sure he could 
defeat galvanic action, which was nothing but a 
bogey, and he had made experiments on a plate in 
atank. ‘The difticulty as to inner and outer strakes 
could be got over by feather-edged strips of teak. 

With the passing of the usual votes of thanks the 
meeting terminated. 

As already announced, there will be no summer 
meeting of the Institution this year. 








MESSRS. SCHNEIDER AND CO.’8 
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Tue ArmMouR-PLATE DEPARTMENT. 

From the year 1876, when Messrs. Schneider 
and Co. submitted the first steel armour-plate for 
trial at Spezia, this special branch of their manu- 
facture has steadily increased, and to-day it forms 
the most important department—except, perhaps, 
the gun factory—of the vast establishment at 
Creusét. The main armour-plate shop isa building 
50 metres (164 ft.) wide, and 430 metres (1410 ft.) 
long; in this all the various processes of forging, 
pressing, and machining, are carried on. 

Another building 25 metres (82 ft.) wide, and 
277 metres (908 ft.) long, joined to the first one, 
contains the two heating furnaces and the temper- 
ing plant. The cementing furnaces are placed in 
annexes outside the main shop. The general ar- 
rangement is shown on the plan, Fig. 112, page 455. 
The total area occupied by this department is 
65,000 square metres (78,000 square yards). 

100-Ton Steam Hammer.—-The most conspicuous 
object in the main ~— is the 100-ton steam ham- 
mer, the working of which has interested visitors 
to Creusdt for more than twenty years. It was 
constructed at a time when nothing approaching 





its power had been attempted, and the complete 


did not go so far as that, but the author must - 
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success that attended the bold experiment, gave 
the works at Creusét a distinct advantage over all 
other large metallurgical works. The model which 
formed so conspicuous an object in front of the 
company’s pavilion at the Paris International Ex- 
hibition of 1878, will still be remembered, as 
dividing the honours of that remarkable exhibit, 
with the 120-ton steel ingot to which reference has 
already been made (see Fig. 72, page 232 ante). 
Fig. 113, page 455, gives a good general idea of the 
appearance of the hammer, which can be heard in 
operation for a distance of 7 miles. As a means 
of affording an interesting comparison, we give 
in Figs. 114 and 115 two diagrams, the one illus- 
trating the first steam hammer built at Creusét 
by M. Bourdon, and the second showing to the 
same scale the actual 100-ton hammer. To Messrs. 
Schneider and Co. is due the credit of having con- 
ceived and carried into execution the construction 
of this hammer. Since it was built, other French 
and foreign works have followed the example thus 
set. But, as we shall see later on, the great useful- 
ness of this machine has been supplemented to a 
large extent by other appliances. The productive 
value of the 100-ton hammer, however, at the time 
It was constructed, and for many years after, cannot 

over-estimated. It was at a period when the 
French Admiralty had decided on the construction 
of powerful cruisers, whose armament and equip- 
ment involved the manufacture of heavy masses of 
metal, for the manipulation of which no efficient 
mechanical appliances then existed. The con- 
struction of the hammer was commenced in 1875, 
and it was started on September 23, 1877. Its 
Principal dimensions are as follow : 

Diameter of cylinder ... 1.900 m. (6 ft. 3 in.) 

Stroke... . 5,000 m. (16,, 5, ) 





Weight of falling mass... 100 tons 
Height of frame in the clear 
aboveanvil block... ... 3,430 m. (11 ft. 3 in.) 
istance between standard 
‘ Offrameintheclear ... 7.520 m. (24,, 8,,) 
Width of hammer block ... 1.900 m. (6,, 3,,) 
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Diameter of steam inlet 
valve - ze .. 845m, (13,% in.) 
Diameter of steam exhaust 
.470 m. (183 in.) 


12.060 m. (39 ft. 7 in.) 
21.000 m. (69 ,, 0 ,,) 


8.500 m. (27 ,, 11,,) 
29.500 m. (96 ” 11 »») 


valve a sis oe: 
Height of entablature above 

floor level ... ing cin 
Height of cylinder cover ... 
Depth of foundations below 


floor ... ane 
Total height ... 


Weight of anvil block 750 tons 
ns steam hammer... 550 ,, 
Total weight ... = ena 1300 ,, 


The anvil block consists of seven tiers of planed 
cast-iron slabs fitted together by means of ties 
fixed hot. 

Reheating Furnaces.—Four reheating coal-fired 
furnaces, fitted with boilers, are placed round 
the hammer. These furnaces are served by four 
steam cranes, three of which are of 100 tons, and 
the fourth of 150 tons. The dimensions of these 
furnaces are : 

Width of heating space be- 
tween fire-bridges... 
Depth of heating space... 3.500 m. (11 ft. 6 in.) 
Width of doors (worked by 
hydraulic power) ... 3.500 m. (11 ,, 6,,) 

The clear height of one of the furnaces is suffi- 
cient to receive an ingot 2 metres (6 ft. 6 in.) square. 
Two grates provided with air blast are placed in 
front of the furnaces, one each side, with a grate 
area of 3.40 square metres (36.60 square feet). 

The outlet for the flames is through the centre of 
the sole at the back. The boilers economising the 
waste heat are of the multitubular type, but with 
short tubes, in order to take up less room. The 
heating surface of these boilers is 252 square metres 
(2712 square feet) and the production of steam per 
boiler and per 12 hours, is 22 tons. 

Owing to the energetic action of a chimney 
.815 metres (32 in.) in diameter at top and 30 metres 
(98 ft.) high above ground level, the flow of the 
hot gases does not in any way interfere with the 


4 m, (13 ft. 14 in.) 





efficient working of the furnaces. 
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Cranes.—Each of the four cranes that form 
accessories to the furnaces, turns on a single pivot, 
placed ina pit. The jibs are so shaped, as to be 
but little affected by shock from the blows of the 
hammer. Each crane is provided with a two- 
cylinder steam engine, which lifts the load, shifts 
the carrying truck, revolves the crane, and turns 
the ingot under the hammer. The chains are 
made up of plate links. The following are some 
dimensions of these cranes : 


9.250 m. (30 ft. 4 in.) 


-260 m. (10, in.) 
300 ,, (LLIF 5, ) 


Maximum radius of jib 
Diameter of engine cylin- 

ders ... tua > aes 
Stroke of piston 


The size and power of the 100-ton hammer has 
rendered it possible to produce forgings of excep- 
tional dimensions and weight ; an example is shown 
in the conning tower of the Lepanto, measuring 
3.050 metres (10 ft.) in outside diameter, 1.500 
metres (4 ft. 11 in.) high, and 320 millimetres 
(128 in.) thick. The work was done on a mandril 
1.700 metres (5 ft. 7 in.) in diameter. No less 
powerful tool could have produced such a forging, 
which is illustrated by Fig. 116, page 458. Fig. 117 
is another example of a similar kind. Since 1877, 
when the 100-ton hammer was set to work, it has 
forged 52,000 tons of armour-plates and 9600 tons 
of gun forgings, besides a large amount of miscel- 
laneous work. 

The 6000-Ton Press.—Placed on the right and left 
of the great hammer are two armour-plate bending 
hydraulic presses, one of 6000 tons, for the greater 
thicknesses, and one of 1200 tons, for relatively thin 
plates. The principal dimensions of the -ton 
press are as follow : 


Diameter of cylinders . 875 m. (2 ft. 10%, in.) 
Travel of plunger pistons ... 1.200 m. (3 ft. ud in.) 
Maximum water pressure... 500 kilos. (3.15 tons 


. per 2 in.) 
Distance between columns 4m. (13 ft. 14 in, 
Diameter of columns 400 m, (1 ft. 4 in.) 


Se 































Def RTE OTe 


ERS NEE SELES 


eaten het 


ae mera 


<The pen Teter renee mmr: 


ee 


iitetenrakaasdlliiedacainmammenabanens 


oe 


orange 


Le 


oe OR AS 











460 


ENGINEERING. 


[ApRIL 15, 1808. 








Available height from mov- 
able table to moulding 


block me 
Travel of table 
The dimensions of the 1200-ton press are : 


.550 m. (1 ft. 98 in.) 
1.100 m. (3 ft. 7, in.) 
250 kilos. = 
per sq. in. 
4 m. (13 ft. 14 in.) 
.250 m. sq. (7§ in.) 


1.470 m. (4 ft. 10 in.) 
2 m. (6 ft. 62 in.) 


Diameter of cylinders 
Travel of plunger pistons ... 
Maximum water pressure ... 


Distance between columns 
Square columns = 1s 
Available height from move- 
able table to moulding 
block ie 


ie 1.430 m. (4 ft. 8%; in.) 
Travel of table i 


2 m. (6 ft. 6% in.) 


Both presses are provided with two cylinders 
acting on a crosshead suspended to two hydraulic 
hoists ; the moving tables are worked by hydraulic 
cylinders. ‘Two furnaces heated by coal, and fitted 
with a movable hearth, serve for heating the heavy 
armour-plates ; the lighter plates are generally bent 
cold. A set of pumps is attached to each press, 
and there are no accumulators, the water passing 
direct to the cylinders, so that the energy put into 
the pump is always in accord with the work to be 
done in bending the plates. 

The 6000-ton press is provided with two 50-ton 
hydraulic jacks mounted on a travelling carriage, 
one of which is fitted with mechanism for turning 
over the plate when necessary. A general view of 
this press is given in Figs. 118 and 119, pages 458 
and 459. 

The movable hearths of the furnaces are brought 
under the presses to receive the plates that require 
to be reheated. A steam winch is used for remov- 
ing and replacing the hearth by means of return 
pulleys placed along the tracks. 

Small Steam Hammers and Furnaces.—In the 
forging shop, and beyond the 100-ton hammer, are 
two others, of 15 and 20 tons respectively, each with 
two furnaces fitted with boilers. These hammers are 
provided with two cranes of the same type as those 
of the 100-ton hammer. They are used specially for 
forging medium-sized pieces. Further on stands a 
40-ton hammer, with four furnaces and boilers and 
four 50-ton cranes. The arrangement of this 
hammer and plant is a reproduction of that of the 
100-ton hammer. It was installed in order to relieve 
the great hammer, which very frequently is over- 
crowded with heavy work, and cannot, of course, do 
economically such work as can be completed with 
a less powerful tool. Armour-plates weighing as 
much as 25 tons, and measuring 2.200 metres in 
width (7 ft. 28 in.), are forged by the 50-ton 
hammer, besides a great variety of other pieces. 
The furnaces, however, have been designed espe- 
cially for heating armour-plates. The principal 
dimensions of the 40-ton hammer are as follow : 


Diameter of cylinder ... 1.200 m. ( 3 ft. 11 in.) 
Height of fall (stroke) eee, 40... B..) 
Width of hammer ... . 1.900 ,, (6 ) 
Distance between standards 


%9 


of frame inthe clear  ... 2.800 ,, (9,, 2,, ) 
Weight of anvil block : 210 tons 
Total weight of hammer, 

includixg anvil block : 390 ,, 


The leading dimensions of the furnaces are : 
Width between fire bridges 3.000 m. (9 ft. 10 in.) 
Depth ... Se aN sp RO, ns Bw 
Height of furnace roof LOO ., 18.2, 

Grates provided with air-blast are fitted to the 

four furnaces, one each side and one in front; the 
flame outlet is at the back, through an opening 
in the hearth, the hot gases reaching the boiler 
through an underground passage. In these fur- 
naces the area of the grates is 2 square metres 
(21.53 square feet), and the heating surface of 
boiler is 125 square metres (1345.52 square feet). 

The cranes are of the same type as those which 

serve the 100-ton steam hammer ; the height of the 
jib above the floor level is 8.050 metres (26 ft. 5 in.), 
and the maximum radius is 9 metres (29 ft. 6 in.). 

Forging Presses.—In the same building are three 

forging presses ; one witha capacity of 3000 tons, 
one of 2000 tons, and one of 1200 tons. The 
oldest of these is the 2000-ton press, which 
was put down in 1889. The upper crosshead, 
carrying the cylinder, is movable vertically to the 
extent of 2.150 metres (7 ft. 1 in.), the height being 
regulated according to the size of the forgings. 
The distance between the columns is 4.255 metres 
(13 ft. 114 in.) and 1.700 metres (5 ft. 7 in.) ; the 
greatest distance from the lower crosshead to the 
hammer-block is 4.300 metres (14 ft. 1}in.). It 
will be seen, therefore, that exceptionally large 


” 
‘oo 


pieces can be treated in this press. Thus quite 
recently rings measuring 3.400 metres (11 ft. 2 in.) 
in diameter, 0.500 metres (1 ft. 8 in.) high, and 
0.110 metre (4% in.) thick were forged on man- 
drils in the machine. 

Water under pressure is supplied by a non- 
condensing steam engine with two cylinders, com- 
bined with an accumulator charged to 400 kilos. per 
square centimetre (2.54 tons per square inch). The 
accumulator is provided with three cylinders, which 
enable the working pressures to be regulated to 
1200 and 2000 tons. The press is served by two 
100-ton travellers on overhead tracks. The ingot 
or other piece being forged, is lifted and turned 
when in the press by hydraulic mechanism, while 
travelling ; both longitudinal and transverse is 
effected mechanically. Between the columns of 
the press is a pit 15 metres (49 ft.) long by 4 metres 
(13 ft.) wide by .600 metres (1 ft. 113 in.) deep ; in 
this pit are the anvil and the mandril bearings, 
which are fitted on slides, and are shifted by hy- 
draulic rams. The following are some particulars : 


Length of travel of mandril 
rings... oe re 
Span of travelling cranes ... 
Length of travel longitu- 
dinally 


6 m. (19 ft. 8 in.) 
11.125 m. (36 ft. 6 in.) 


25 m. (82 ft. 0 in.) 


Lengthof travel transversely ID); tela, Bays Dd 
Height of rails above floor 
MWERss oss ae wes “AB OD 


Three coal-fired furnaces, provided with air-blast 
and fitted with overhead boilers, are used to heat 
the ingots; one of the furnaces is of specially large 
capacity for taking pieces of exceptional dimensions. 
Owing to the great height of the 2000-ton press, 
it was necessary to raise the building in which it 
stands to 14 metres (46 ft.) above the ground level. 
This machine is used for making all classes of forg- 
ing, solid pieces, hollow pieces forged on sup- 
ported mandrils, or forged on non-supported man- 
drils, such as rings of large internal diameter, and 
hollow shafts. The press can take ingots as large 
as 1.200 metres (3 ft. 11} in.) in diameter. 

Referring to the plan of the armour-plate shops, 
Fig. 112, page 455, the following letters explain 
the various installations : 


A. Machine shops. 

B. Offices. 

C. Boilers. 

D. Dynamos. 

E. Finishing shop for armour-plates. 
F. 40-ton travelling crane. 
G. Reheating furnaces. 

H, H, H. Tempering pits. 
I. 80-ton travelling crane. 
K. 6000-ton press. 

L. 1200-ton press. 

M. 100-ton hammer. 

N. 20-ton hammer. 

QO. 15-ton hammer. 

P. 40-ton hammer. 

Q. 3000-ton press. 

R. 2000-ton press. 

S. 1200-ton press. 

V. Shop for finishing ingots. 








RAILWAY ACCIDENT ON A SPANISH 
LINE. 

THE engraving on page 454 affords vivid suggestion 
of the havoc that may be wrought by a train leaving 
the line ; or, as our correspondent puts it, the railway 
accident ‘‘ has been very fairly carried out ;” but it is 
perhaps well to say at the outset that all the attendant 
circumstances conduced to a thorough smash. The 
scene of the accident was at 140.7 kilometres on the 
direct line from Madrid to Cuidad Real, on the Madrid, 
Zaragoza, and Alicante Railway, there being a down- 
ward gradient of 15 in 1000, and a curve of 350 metres 
radius, while the railway was on a bank. The train 
was made up of 34 wagons, and was drawn by two 
locomotives. The last eight wagons were loaded, and 
it is pretty evident from the engraving that they 
soon rom the empty ones in front of them on to 
the top of the engines when they left the metals. The 
first engine on the train is that standing erect, while 
between it and the second engine, lying on its side, 
is the tender of this second engine, and apparently it 
has turned a somersault. The two drivers and one of 
the stokers were killed or scalded to death, and the 
other stoker, and also the guard and four brakesmen, 
were more or less severely injured. We are indebted 
for the photograph and data to Don Ricardo de Aris- 
tegui, the Government engineer in charge of this line, 
and to Mr. Sturgess, of Messrs. Sturgess and Foley, 





Alcala 52, Madrid. 


PNEUMATIC GRAIN-HANDLING 
MACHINERY. 


Pneumatic Machinery for Loading and Discharging 
Grain Cargoes.* 
By Mr. Freperic Exior DuckHam. 

Our foreign grain trade holds a prominent iti 
among the things which have changed during the est 
40 years. The increase of population and Free Trade 
have assisted in this, but the great advances which have 
been made in steam, in telegraphy, in shipping, and in 
machinery are undoubtedly foremost amon rl causes 
which have effected so great an evolution. For, although 
the population of the United Kingdom increased from 
28 millions in 1851 to 35 millions in 1891, enhancing the 
demand for food, and legislature facilitated the supply 
of grain from abroad, the importation of such rn 
would be very uncertain and costly were we yet to rely 
upon the old channels of correspondence and negotiation 
coupled with the old methods of transport and of “ work- 
ing ” the grain upon arrival. 

Forty years ago 300 tons of were considered a good 
cargo, and if a skipper could manage to complete his 
voyage to and from a grain port of the Black Sea in five 
months he was thought to have done well. These vessels, 
in addition to natural delays by wind and weather, were 
also detained at their ports of call while the merchants 
received samples, sold the cargoes, and sent orders for the 
ships to proceed to a port of discharge, where a few men 
would unload the grain by gin and winch during a very 
liberal allowance of lay days. 

The change, which was slow at first, advanced with in- 
creasing rapidity, grain-carrying sailing vessels being re- 
placed by screw steamers, some of which now carry as 
much as 4000 tons per freight, and make the entire voyage 
to the Black Sea and back in eight weeks, including he 
time occupied in loading and discharging both the outward 
and the homeward cargoes. In addition to these, con- 
siderable development has taken place in the grain trade 
of the American Continent, and some recent steamers for 
the Atlantic trade have a capacity of 12,000 tons. 

The Tables appended show some changes which have 
taken place in the mercantile marine, and in the amount 
and character of our grain importations. These may be 
epitomised thus: 

(a) The vessels belonging to the United Kingdom in 
1850 had a total tonnage o millions of tons, of which 
the steamers represented 186,474 tons. or 4.8 per cent. ; 
in 1897 the total was just 9 million tons, of which 64 
million tons, or 71 per cent., was represented by steamers. 

(6) The total tonnage —— in foreign trade which 
entered and cleared in the United Kingdom ports in 1850 
amounted to 14} million tons, of which 2} million, or 
15 per cent., were steamers; whereas in 1897 the total 
was 90 million, of which 81 million, or 90 per cent., were 
steamers. 

(c) The value of imports and exports in 1850 was 192 
million sterling ; in 1897 it was 745 million sterling. 

(d) During the 10 years ending 1850 the imports of 
grain averaged 1,022,067 tons per annum ; while for 10 
years ending 1890 it reached an annual average of 
6,157,276 tons. 

During 1896 the total quantity of corn and flour im- 
ported was 9,594,136 tons, possessing a declared value of 
52,800, 0832. 

To deal with such a large amount of trade, the old 
method of working by hand has been gradually replaced 
by the use of various machinery, such as the endless band, 
carrying a number of comparatively small buckets travel- 
ling at a speed of about 100 ft. per minute in an enclosed 
trunk, and which has for some years beenin use in America, 
in Liverpool, and elsewhere ; but where the cargoes to be 
discharged are of a mixed character, ¢.g., general goods 
and packages in the ‘tween decks, and grain in bulk in the 
lower hold, it has been found more convenient to use hy- 
draulic cranes with self-opening and closing grabs, or 
buckets filled by hand and self-discharging, or other con- 
trivances with which to lift the grain, but which can at 
any time be exchanged for slings or hooks for the dis- 
charge of the ordinary merchandise. In all these methods, 
however, it is only possible to reach such of the grain as 
is within the area of the hatch; the other portion, which 
may extend 100 ft. or more fore or aft, has to be trimmed 
to the hatch by manual labour or by the so-called steam 
shovel. Grain is often brought home in bunkers and 
other confined spaces in which it is not practicable to em- 
ploy either of these machines, and so the grain in these 

laces has to be filled into sacks and unloaded by manual 

abour. But when one has to deal with present-day 
vessels of 10,000 tons capacity, representing a capital 
expenditure of 70,000/., and a debit of 70/. for each day 
in dock, it is of very great importance to increase by 
every possible means the speed with which their cargoes 
can be loaded or unloaded. In this direction the skill of 
the naval architect has been shown, and must still con- 
tinue to be shown, in so designing the vessels that they 
may not only be safe and otherwise satisfactory for navi- 
gation, but present the greatest facilities obtainable for 
the receipt and delivery of their cargoes. 

It is also of importance that such improvements be 
made in the machinery employed that the greatest amount 
of work may be done in the shortest time and at the 
lowest cost, with safety. It was with such requirements 
in view that the author directed his attention to the em- 

loyment of air for elevating and conveying bulk grain. 

here was no originality in this idea—air under vacuum 
as well as under pressure had from time to time been 
tried in this country and abroad for this purpose ; but 
several difficulties presented themselves and prevent 
the successful operation of the machinery. minent 
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among these were the difficulties of sucking or forcing 
grain in bulk through pipes, of — the grain out 
of any vacuum chamber into which it had been drawn, 
and of separating the grain and its dust from the air 
which had conveyed it. The author feels that he need 


which these and other difficulties were overcome, but 
would at once refer to two types of pneumatic elevators 
now in successful operation. One of these is employed 
for the discharge of sea-going vessels overside into barges 
at the Millwall Docks and the Albert Docks, London, 
Bremerhaven, Hamburg, &c. (Figs. 1 and 2, page 466). In 
these the machinery is afloat in a hull of, say, 80 ft. by 
24 ft. by 10 ft. ; in each the machinery under deck con- 


sists of a compound engine connected direct with air- | 


exhausting pumps capable of producing and maintaining 
a partial vacuum 15 in. of mercury in a tank into which, 
say, 5000 ft. of air, under atmospheric conditions, is being 
admitted per minute. The boilers are of the ordinary 
marine type ; the engines are surface-condensing. On the 
deck of the craft one or, in some cases two, or three towers 
are erected, each to support a vacuum tank, which acts 
asa grain receiver, and is, say, 10 ft. in diameter by 16 ft. 
high. ‘This tank is coned at the bottom, and has connec- 
tions for two or three pipes through which the grain is 


not give in uninteresting detail the various steps by | 


absence of the dangers to ‘1fe and limb that are insepa- 
rable from the ordinary lifting machinery. The elevator 
| vessels are fitted with steam capstans to assist in moving 
| themselves, as well as the barges that come alongside for 
loading. 

_ Another type of these machines is illustrated by that 
| in use at Limerick (Fig. 5, page 466). In this, the employ- 
ment of a partial vacuum for elevating grain from the dis- 
charging vessel or barge, just now described, is repeated ; 
but, instead of the grain flowing in bulk intoa barge along- 
side, it finds its way through a second air-lock into a 





TaBLE A. — Showing Total Number and Tonnage of 
Vessels Registered as belonging to the United Kingdom 
at the End of Each Year. 























| Sailing Ships. | Steamships. Total. 
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1860 |25,663 454,327 |27,663| 4,658,687 | 165 





drawn with the current of air from the hold of the ship. 
Anautomatic air-lock is fitted through which the grain 
discharges itself from the tank into the hopper of the , 
weighing machine, and, after weighing, it flows into the | 
barge in bulk, or it may be sacked and delivered in ' 
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1850. 1860. | 1870. 1880. 1890. 1897. 
Steamers. | 18,341,058 30,076,037 49.023.775 61,372,033 
British ion Sie. A 1,802,955 4,186,620 | 18, 076,037 028,77 372,03: 
Mein: 5; “Ss 406,892 780,853 | 1,731,273 6,237,905 12,661,234 19,680,996 
Total .. a ; 2,209,817 4,967,473 | 15,072,331 37,213,942 61,635,009 81,053,029 

| 

Sailing Ships. | ‘“ 
gai aaa 7,639,589 9,728,308 | 11,731,122 10,372,947 4,949,387 8,054,512 
Foreign .. .. 2... 4,655,628 9,993,516 9,836,729 11,149,174 7,649,523 6,091,822 
Total .. | 42,995,217 | 19,721,819 | 21,567,851 21,522,121 12,598,860 9,145,834 
Steamers and Sailing Ships. ; 5 
British \. se. 9,842,544 13,914,923 | 95,072,180 | 41,348,084 | 53,973,112 | 64,426,545 
Foreign .. ..  .. ~—..|_—«5,062,580 10,774,369 | 11,568,002 17,387,079 20,310,757 25,772,318 
Total .. ..  ..| 14,505,064 24,689,202 | 36,640,182 58,736,063 74,283,869 90,198,068 


that way. The men required for the discharge of, say, 
100 tons - hour, are an engineer, a stoker, one man to 
each of the pipes, a leading hand, and three others for 
moving barges and general work. The coal consump- 
tion is about 5 cwt. per hour, or, say, three-fifths of a 
penny, for every ton of grain discharged. This is heavy 
compared with the coal consumed by the ordinary bucket 
elevator, but as this pneumatic machine effects a direct 
saving of the cost of trimming the grain to the hatchway, 
the comparatively greater coal consumption sinks into 
insignificance. In fact, the whole operation of discharg- 
ing 1s often less than what would have been the cost of 
trimming alone. 

_ The pneumatic machine has moreover other advantages ; 
it is worked in all weathers ; it not infrequently happens 
that the pneumatic grain elevators are the only s “A 
aycharging ——— at work on a wet day on the 
Thames. n addition to this important saving of the 
ship’s time, it is also to be noted that the suction pipes, 
being suspended from the elevator derrick, can be lowered 
into the ship’s hatchway and the discharge commenced 
within a few minutes of the sisthine bell brought 
alongside. There is none of the usual loss of grain in 
handling, as the cargoes are conveyed within closed con- 














TaBLK C.—View of Total Imports and Exports of 
Merchandise into and from the United Kingdom. 








| 1 of Imports 
Years. Imports. | Exports. — Suporte. 
£ | £ £ 
1850 100,469,0°0 92,214,000 192,683,000 
1860 210,530,873 164,521,351 375,052,224 
1870 303,257,493 | 244,080,577 547,338,070 
1880 411,229,565 | 286,414,466 697,644,031 
1890 420,691,997 | 328,252,118 748,944,115 
1897 451,238,683 294,183,680 745,422,363 


chamber below the deck, into which air is forced at a pres- 
sure of from 6 Ib. to 8 lb. per square inch. From thisa 
pipe passes upwards, bends over the elevator’s side, and 
1s there connected by a piece of flexible hose with a pipe 
laid underground up into and along the roof of a warehouse. 
This pipe outlets at convenient intervals, whence the 
grain is discharged into the desired bins. The Limerick 
machine is a screw steamer, and occasionally steams 
about 20 miles down the Shannon to lighten vessels of 

reater draught than could be accommodated at the 
Sookie This elevator has a capacity of 300 or 400 tons 





duits from the discharging ship into the receiving barge, 

and the grain is, moreover, improved by such intimate con- | 
tact with the conveying air. This is specially so when | 
the grain is heated and out of condition. The suction | 


Pipes, which are semi-flexible, can be taken by any tor- | 
tuous route into the bunkers or other confined spaces, and 
the grain can be drawn out therefrom almost as readily 
8 from the ship’s hold. There is obviously an entire | 





unoecupied by machinery, and can carry this quantity of 
grain herself. The excess is put into barges which the 
elevator tows back to the dock. | 

This sume type of machine will probably be employed 
on anearly day for loading vessels in America, and else- 
where. ‘The only change in the arrangement will be that 


ocean-going ships instead of being discharged from ships 
and put into barges or warehouse. 

In some cases the apparatus has been erected on shore, 
and is applicable for elevating and conveying any grain- 
like material, including small coal. 








TRUNK-DECK STEAMER “OSCAR II.’* 
By Mr. W. Hix, Member. 


1, A 'TRUNK-DECK steamer is a vessel having erected on 
the midship portion of the upper deck two Tos and aft 
vertical girders, which pear. for at least one-half of the 
vessel’s length (Figs. 1 to 5, next page), are efficiently incor- 
porated with the main structure of the vessel, and carry 
on the deck connecting their upper members all hatches, 
deck machinery, loading, and discharging gear, pipes, 
ventilators, companions, &c. (Figs. 1 and 2). 

2. Everybody who has experience in designing and 
building vessels carrying large cargoes on a relatively 
light draught knows that a vessel classed in Lloyd’s, 
and whose length exceeds 13 times the depth, must ae 
a bridge extending for at least one-half of the vessel’s 
length erected on the weather deck, in order to provide 
the structure with en strength. This way of acquir- 
ing strength is not only costly, but has the drawback of 
adding to deadweight carriers unserviceable enclosed 
spaces, which increase the tonnage on which the dues are 
paid. To overcome this difficulty (7.e., the requirement 
of fitting a compulsory midship erection), the breadth of 
vessel is sometimes increased, and the length correspond- 
ingly decreased, so as to bring the number of depths in 
lengths below 13 ; at other times the depth is increased, 
keeping length and breadth constant. But the former 
expedient has its limits, which are soon reached, and, 
further, leads to building vessels of abnormal proportions 
of length to breadth and depth to breadth, in fact, to 
vessels of inferior sea-going qualities; and the latter to 
expensive ships of excessive tonnage. 

3. There is a way, however, of reducing the abnormal 
tonnage in vessels of such extreme proportions as to 
necessitate the fitting of a bridge erection extending over 
at least one-half of the vessel’s length without either in- 
creasing cost or reducing strength, and this consists in 
shifting the sides of the midship erection inward, and 
parallel with the centre line (Fig. 5), until that measure- 
ment capacity, and consequently also tonnage, is obtained 
(within reasonable limits, of course) which the trade 
renders necessary in which the vessel is engaged. 

But in order not to inflict any loss of strength by this 
operation, the following precautions must be taken: First, 
the shifted bridge sides (or the trunk sides) must be well 
stiffened, so as to prevent any deformation in a lateral 
direction ; secondly, they must be most efficiently sup- 
ported, so as to maintain their position with reference to 
the floors ; and, thirdly, they must be well incorporated 
with the upper deck, so as to operate conjointly with 
the sides and bottom in resisting any strains to which the 
vessel is subjected. 

4, The preceding paragraph states the principles which 
form the basis for the construction of trunk-deck vessels, 
and describes the defect in ordinary vessels which led up 
to the designing of a novel type, viz., a disproportionatel 
large tonnage in relation to deadweight in vessels of suc 
extreme proportions as to require to have fitted on the 
upper deck, for the purposes of strength, a midship erec- 
tion extending over one-half of the vessel’s length. 

5. It has been stated that, for the mere sake of 
strength, a trunk extending one-half the length of vessel 
is sufficient ; but, in order to obtain uniformity of general 
arrangement throughout, the trunk is carried to the after 
end of forecastle and the fore end of poop (Figs. 1 to 4). 
Tt is not connected to these erections, however, but a 

assage-way is left at each end to enable the crew to pass 
rom one side of the main deck to the other without 
ascending to the trunk deck. To keep the erections sepa- 
rated admits, further, of good accommodation in fore- 
castle and poop ; and the short wells that are thus formed 
prevent seas that find their way bver the forecastle or the 
poop from travelling the whole length of the navigating 
platform and imperilling the safety of hatch openings, 
deck machinery, deck pipes, officers, and crew. The seas 
descend from the forecastle or poop direct to the main 
deck, and return through the clearing ports at side into 
the sea without reaching the trunk deck at all. : 

6. By this uniform arrangement every cargo hold in 
the vessel is provided with a trunk, which, besides, 
forms a navigating platform throughout the whole length 
of vessel, beyond the reach of any seas, and a place of 
safety for all vulnerable parts on the deck, including all 
openings, such as hatches, ventilators, companions, &c., 
and all deck machinery and accessories, as winches, der- 
ricks, all deck steam pipes, steering-rods, &c. Of course, 
short, narrow gangways are fitted between trunk and 
forecastle, and trunk and poop, so as to enable the crew 
to pass the whole length of vessel without descending on 
the main deck (Fig. 2). 

7. It will be noticed (Fig. 1) that the sheer of the top of 
trunk differs from that of the main sheer, and is practi- 
cally straight. This reduces the capacity in the end 
holds, resulting in less strains in the loaded vessel, and 
increases the capacity in trunk aft relatively to trunk for- 
ward, which relative increase, although small, suffices to 
make these vessels trim by the stern, like the old raised 
quarter-deck vessels, even when loaded with homo- 
geneous cargo. wast s ‘ 

8. The trunk-deck construction is eminently adapted 
for reducing pillars in cargo holds to a minimum (Fig. 6). 
It is incontrovertible that a deck combined with two 
vertical webs rigidly = and running right fore 
and aft the whole length of vessel (Fig. 5) is much stronger 








the grain will be sucked out of canal barges and put into 
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Fig.d3. PROFILE OF TRUNK OECK STCAMER. 
we ee i qentlaatch ieee epee dene Aime Hatch Hatch 
SSS a nr bb e DECK 5 5 1 | t—t— 
vy a ae ¥ Yr 
| a ia a a Qa a a@ a a a a a a a a ‘a 
HULL Toot Doon DU to moti TOT TTT Totton LOTT TT TTT TT {UUIIL 











Fig 4. 












Pobe 


than an ordinary flat deck supported by pillars in the 
usual way. The webs in this construction—i.c., the 
trunk sides—receive most efficient support from all the | 
bulkheads (Figs. 1 to 4), and from pillars placed in the | 
holds. The spacing of these pillars ioonals upon many 
considerations ; but, in a combination consisting of an 
efficient design of pillar, a depth of trunk of 6 ft. to 7 ft., 
and a reasonable length of hold, only one pillar is required | 
at each side of trunk in each individual hold—i.ec., eight | 
pillars in a vessel of four holds. 

The vessel to which I am presently going to refer is 
fitted with more pillars than strictly necessary, but this 
was done for a certain purpose; however, taking the 
vessel as built, her pillars are less than one-fourth the 
number required for an ordinary vessel of equal size 
(Fig. 4). 

The pillars in vessels of this type perform a double 
duty. In ordinary vessels pillars are merely struts for 
supporting the deck from the floors or double bottom. 
They are of little value as struts in supporting the floors 
against external pressures—for a flat deck has little re- 
sisting power—nor are they of any moment as ties, due 
to their being inefficiently attached to beams and floors ; 
but in trunk-deck vessels the pillars do not only act as 
struts in supporting decks and trunk, but as struts in 
supporting floors against external pressures, such as are 
produced in docking, grounding, or when the vessel is 
afloat, and as ties in supporting floors (Figs. 1 to 6) 
against excessive internal pressures of a local character ; 
such as are produced, for instance, through imprudent 
loading, for the trunk girders are capable of resisting 
vertical forces of considerable magnitude without fear. of 
unsafe deflection. In fact, when the pillaring is carried 
out in a certain way, trunk-deck vessels may be considered 
to have, comparing a ship to a girder, four vertical mem- 
bers instead of two, as in ordinary vessels, the additional 
girders being, so to speak, the trunk sides carried down 
to the top of the tank, enabling these vessels to resist 
racking and certain twisting strains in a twofold degree. 

9. The main-deck plating inside the trunk may be re- 
tained, and the trunk spaces form, practically speaking, 
nto narrow ’tween decks; but the main-deck plat- 
ing, or plating and beams inside trunk, may also 
suppressed, The trunk forms, then, in conjunction with 
the holds below, one large cargo space (Fig. 5). It is 
evident that such a construction provides, without further 
modification, an excellent natural feeder to each hold for 








such cargoes as grain, coal, oi], &c. And as cargoes can- 
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not possibly shift, when placed in holds provided with 
efficient feeders, shifting boards as required by the Board 
of Trade in ordinary vessels are in this type entirely 
superfluous. This fact is well understood by naval archi- 
tects, and we can only hope the time will eventuall 
come when steamers provided with natural feeders, suc 


las turret and trunk-deck steamers, will be exempted by 


the Board of Trade from shifting boards in holds. 

In order to increase the efficiency of the self-feeding 
and self-trimming arrangements, the round of beam of 
the main deck is made double that of ordinary vessels 
Fig. 5). It was thought, however, that the main deck 
would be difficult to walk on, but experience shows to the 
contrary, and, further, water coming in over the sides is 
returned into the sea in doubly quick time. 

10. The step in the deck in a transverse direction, if I 
may so term the-trunk, constitutes, at the same time that 
it forms a feeder and a navigating platform, an obstacle 
against any lateral shifting of deck cargoes. As a further 
improvement, bulwarks are fitted to these vessels (Figs. 1 
and 2), and between them and the trunk deck cargoes are 
absolutely secure. These bulwarks form also some protec- 
tion against the seas. They keep small seas out, and the 
big seas entering over the rail rapidly pass out again 
through the large openings Bee | at intervals for this 
purpose. 

Consider here for a moment the action of a sea coming 
over the side. It will sweep obliquely the deck of an 
ordinary vessel carrying with it everything that is not 
sufficiently secu In a trunk-deck steamer the sea 
coming over the side strikes the trunk at an angle, 
diverges along the unobstructive main deck, strikes the 
slanting bridge front, and disappears through the bul- 
wark openings into the sea without ever reaching the 
trunk deck and the vulnerable parts (Fig. 2). Captain 
Nordahl, of the Oscar II., reports that, pt he had 
exceptionally bad weather in the Bay of Biscay, the seas 
repeatedly washing over the main deck, not a single sea 
passed on to the trunk deck; and, I understand, the ex- 
perience in turret-deck vessels is similar. 

11. This type having a square gunwale, no difficulty 
presents itself in extending the navigating platform to 
the sides of the vessel at any part of her length. Side 
houses can easily be fitted fra. 8 scl ‘igs. 2and 5), which, 
in conjunction with the trunk, form a Gite from which 
the boats are lowered, and on which the accommodation 
tor captain and officers is placed (Fig. 1). 

12. The hatches being on a higher level than the deck 
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at side, it is sometimes found necessary to erect temporary 
platforms consisting of deals extending from trunk deck 
to a horizontal spar lashed to two uprights supported by the 
bulwarks (Figs. land 2), so as to make the process of loading 
and discharging similar to that of ordinary vessels. The 
captain of the uow II. reports that in consequence of so 
simple an arrangement answering the purpose, he does not 
consider the erection of platforms a serious inconvenience. 
It may be interesting to note in connection with this 
matter that the vessel shown in Figs. 1 and 2, and to which 
I am presently going to refer, discharges a cargo of iron 
ore with her own gear at the rate of 130 tons per hour. 

13. In constructive detail a trunk-deck steamer differs 
only in a small degree from an ordinary vessel, and 
what difference there is is almost entirely necessitated by 
the dissimilarity in form between the upper deck struc- 
ture of this type and that of the ordinary type. The 
bottom and sides are identical with those of an ordinary 
vessel, but the decks and pillaring are different. The 
trunk frames are bracketed to the main deck beams, 
and the trunk-deck beams are either kneed or brac- 
keted to the trunk side frames (Fig. 5). The whole 
framework is plated over with heavy plating, having 
double-riveted landing ed up to and including the 
trunk-deck stringer-plate (Fig. 5). _ Strong beams are 
fitted at intervals in way of main deck (marked } in 
Fig. 4). These beams are carried straight across, tying 
the vessel’s sides together, and without the assistance, of 
a single inch of cross-plating in way of main deck inside 
the trunk. The trunk deck is, of course, plated over from 
end to end; but the whole space below this deck ~o 
an open cargo space, with no other obstructions than the 
few cross-beams in way of main deck (marked ) 3 
Fig. 4), and the few substantial pillars in line of trun 
side from main deck to tank top (marked a in Fig. 3), there 
being no hold-beams whatever. The pillars in — 
consist of channel bars and two_bulb-angles rivet 
together (Fig. 6). Their upper ends are efficiently con- 
nected and bracketed to trunk side and strong — 
and their lower ends to the tank top (Fig. 7), 5° seth od 
form, as stated in paragraph 9, both ties and — 
Webs are fitted inside trunk in way of strong beams an 

illars; and alternately with these webs brackets are 

tted outside trunk on the main deck, asshown in Fig. 9, 
to prevent any possible deformation of side from —s 
twisting forces. The bridge structure, except —— . 
fitted up after the ap spe ps of the trunk, the agp ne 
beams extending from side of vessel to side of trunk, & 
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bracketed against it (Fig. 5). The bridge front likewise 
abuts against the trunk side. , 

Flanging was resorted to in the Oscar IT. where practi- 
able, and it may be of interest to note that she was pro- 
bably the first vessel not built by Messrs. Doxford in 
which joggled plating was extensively adopted (Fig. 5). 

14. In order to show further differences between this 
type and ordinary vessels, I shall give particulars of the 
Oscar II., built by Sir James Laing in 1896, to the order 
of Mr. Axel Johnson, of Stockholm. 

The owner’s principal requirements were as follow : 


Class eee es = Paif .. Bureau Veritas 
Carrying capacity a Pa 5400 tons 


Permanent bunkers vs ae ee 
Load draught not exceeding ... 20 ft. 1 in. 
Measurement capacity of holds 

not less than ... es ... 260,000 cub. ft. 
Density of cargo ... — .. 52 cub. ft. to a ton 
Water ballast not less than 1000 tons 
Speed on loaded trial 10 knots 


A favourable opportunity here presented itself for 
ascertaining the capabilities of the trunk-deck type as a 
carrier of large cargoes ona light draught. The vessel, 
however, being intended for measurement cargo as well, | 
it was not possible to show in this particular case the | 
smallest possible tonnage per ton of deadweight, which, 








Water ballast Py 1004 tons 
Bunker capacity ... ... 425 tons, including 
bridge 
Speed a re ae: ... 10.13 knots on loaded 
tria. 
Gross tonnage a 2 3551 tons 
Net tonnage ies aes ia 2286 ,, 
Deadweight — 5500 _ 2.41 
Net tonnage 2286 
Measurement capacity of holds — 262,670 _ 115. 
Net tonnage 2,286 


16. If this vessel had not been built in excess of ordi- 
nary requirements, she would have carried 5570 tons 
(Secs. 14 and 15). Further, as I have reasonable hopes 
of reducing, by a slight alteration of structure, the net 
tonnage to about 2200 tons or under, in future vessels of 
a similar size, a possible value of Meadweight so. 4 

net tonnage 
plain cargo vessel of this type carrying 5570 tons on 


20 ft. lin. is ae = 2.53, or slightly more. 





17. Finally, I shall complete this comparison by ap- 
pending the estimated dimensions, tonnage, and additional 
cost of an ordinary steamer classed in Lloyd’s or Veritas 
built to carry 5570 tons on 20 ft. 1 in., and to steam 10.13 





knots on loaded trial. 
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na first vessel of a novel type, was, of course, much to 
be regretted. 
The dimensions finally decided on were : 


Ft. In. 
Length between perpendiculars .. 348 0 
Moulded ote age acc soe Ath 48 0 
ss depth to main deck ... ees 23 9 
Depth to bridge deck at side... o 31 64 
= Ee and trunk deck at 
centre ... eee od ae . 32 5% 
Depth to trunk at side ... a a 32 0 
Freeboard to top of trunk at side re 12 0 
Width of trunk... = ae és 22 0 
Round of beam on main deck... ee bl 
” »  bridgeand trunk deck 0 11 
Main sheer of vesssel, forward ... sh a © 
” ” ’ aft 50 cae 3 6 
Top of trunk, straight with a slight rise 
atends_... ae ea se st = 
Indicated horse-power on trial ... 66 1550 


. The specification contained the following principal 
items, over and above the requirements of ordinary cargo 
steamers ; 

4 Dente of cellular bottom, 4 ft., or 10 in. in excess of 


Ice bow ; 
‘ All decks, tank top, material in bunkers, including 
—, web frames, stringers, angles, &c., 20 per cent. 
above rule requirements 3 an especially good and complete 
—_ extra large donkey boiler, 16 | apes posts and 
) derricks, nine winches, &c. (Fig. 1), the collective 
Weights of these items, over and above an ordinary 
Specification, representing 70 tons.” 
The vessel when finished came out as follows : 
Deadweight 5500 tons 
Load draught a ms 20 ft. 1 in. 
Measurement capacity in holds, 
measured to underside of 
beam and inside of cargo bat- 
tens (cargo battens fitted in 
trunk also) i 





262,670 cub, ft. 


tr oe 








Ft. In. 
Length between perpendiculars at, soe Oo 
Moulded breadth ... Be cc ae 49 0 
ee rs ce! eo: 
Forecastle ... ae ae a wee 33 0 
Bridge, extending over at least one-half 
of the vessel’s length .. 180 0 
Poop ... ay aes .. Short and 
open 
Sheer... ... As per trunk- 
deck steamer 
Tons. 
Gross tonnage with accommodation on 
bridge ana aes ea ~ bs 3880 
Gross tonnage with accommodation in 
bridge a: eS = we sis: 5 OOOO 
Net tonnage with accommodation on 
bridge es ei a oa sai 2511 
Net tonnage with accommodation in 


bridge se i Pe ins oe 2160 
Cost over trunk-deck steamer, 8 to 10 per cent. 
Or, if the vessel is increased in depth so as to make 


ib less than 13: 


Ft. In 

Length between perpendiculars.’. .. 355 0 

Moulded breadth ... ee ~ ie 49 0 

i rico «< 

Forecastle ... er ais ais = 33 (0 

Bridge ats an es is 75 0 
Poo . _ Short and open 


Sheer, Lloyd’s normal, say, forward, 5 ft.; 
aft, 2 ft. 6 in. 

Gross tonnage 3792 tons 

Net ... ees 2450 ,, 


Cost over trunk-deck steamer, 8 to 10 per cent. 
18. It appears, then, that a raised central deck imparts 
to vessels certain good qualities, which I venture to sum- 
marise as follows : 


TRUNK FRAME |i} 





1, Capability of providing, within reasonable limits, 


the exact measurement capacity required for most cargoes, 
especially so in vessels of extreme proportions (Fig. 5). 

2. Great general safety, by providing : 

(a) A safe navigating platform in the central part 
throughout the entire length of vessel; ¢.e., an efficient 
protection for officers and crew (Fig. 2). 

(b) Efficient protection of hatch openings, ventilators, 
companions, deck machinery, deck pipes, cargo gear, 
steering rods, &c. (Fig. 1). 
ae ee from danger in carrying deck cargoes 

ig. 2). 

(d) Prevention of large volumes of water accumulating 
on deck, thereby increasing the vessel’s rising power, 
and the safety of decks generally (Fig. 2). 

3. Trim by the stern, even when loaded with homo- 
geneous —— throughout (Fig. 1). 
4. Cargo holds almost free from obstructions (Fig. 3). 

5. Efficient protection to bottom of vessel against ex- 
cessive downward pressures, as in the case of careless 
loading : and against excessive upward pressures, as in the 
case of docking, beaching, or grounding (Figs. 3 and 5). 

6. Being provided with natural feeders to all holds, 
which renders the shifting of cargoes impossible (Fig. 5). 

7. Hence the absolute superfluity of shifting boards, as 
reed by the Board of Trade for ordinary vessels 

1g. ° 
& Greater rigidity over ordinary vessels not requiring 
a bridge erection extending over one-half the vessel’s 
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length, through having a larger mass of material disposed 
vertically (Fig. 5). 

9. More reserve buoyancy than ordinary vessels of 
equal dimensions when these are not of extreme propor- 
tions (Fig. 5). 

10. Small register tonnage per ton of deadweight 
capacity. 

11. Small register tonnage per ton of measurement 

a . 
12. For given deadweight on given draught and speed, 
a trunk-deck vessel can be made of smaller size, tonnage, 
and for less cost, this being especially the case in vessels 
carrying large cargoes on a relatively light draught, 


APPENDIX A. 


19. Sketches of a vessel of the type here described were 
made in March, 1895. 

The order for the Oscar II. was placed with Sir James 
Laing on February 26, 1896. After several delays, due 
to various causes, the vessel was launched on October 24, 
and sailed for Genoa on December 23, 1896, after a suc- 
cessful loaded trial. 


APPENDIX B.—Tue Comparative SEAWORTHINESS 
OF VESSELS WITH CENTRAL ERECTIONS. 


20.—Before fixing the value of a central erection, it must 
be ascertained if a sea so huge as to break over the side of 
an ordinary bridge erection would break over an erection 
of equal height if placed in a central position. 

It is probable that the height of such a wave would 
gradually decrease, and its force be partly spent as it tra- 
versed the deck towards the central erection. If that be 
so, a wave of this description would advance no further 
than to the trunk side, and never reach the top of the 
trunk deck or navigating platform. It must necessaril 
be left in the hands of those navigating vessels of this 
type to ascertain the truth of this hypothesis; but the 
persistency with which captains of turret vessels maintain 
that green seas are absolutely unknown on the turret 
deck seems to lend some colour to the theory here 
advanced, 
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21. The value of a central erection is composed of two 
parts—buoyancy value and protective value. 

By the latter I mean the value of a central erection as 
a protection to all vulnerable parts, as hatches, com- 
panions, ventilators, deck machinery, pipes, cargo gear, 
steering-rods, &c. It is probable that the narrower the 
trunk is in proportion to the breadth of vessel, the higher 
is its protective value and the lower its buoyancy value 
(Fig. 5) ; and the wider the trunk is the lower is its pro- 
tective value, and the higher its buoyancy value. There- 
fore, the true value of a central erection is difficult to 
estimate, but it can only be correctly gauged by splitting 
it up into the two separate and antagonistic parts, buoy- 
ancy value and protective value, 








NOTES FROM THE NORTH. 
G.iascow, Wednesday. 

Glasgow Pig-Iron Market.—A poor business was done 
in the pig-iron warrant market last Thursday forenoon, 
not more than 10,000 tons of iron changing hands. The 
tone was steady, and Scotch rose in price 4d. per ton. 
In the afternoon the market was flat, prices closing from 
4d. to 14d. per ton down for the forenoon. Fully 20,000 
tons were dealt in, including about 12,000 tons of Scotch 
iron, sold at 46s. 14d. per ton one month, with 1s. forfeit, 
in sellers’ option, three days’ notice. The closing settle- 
ment prices were: Scotch, 46s. 14d.; Cleveland, 40s. ; 
Cumberland and Middlesbrough hematite iron, 49s. 6d. 
and 5ls. per ton respectively. Owing to the occur- 
rence of the Easter and spring holidays, there was 
no market either on Friday or Monday, and on Tuesday 
forenoon, when business was resumed in the pig-iron 
markets, some 5000 tons constituted the whole of the iron 
that changed hands. The tone was flat, and Scotch iron 
fell ld. per ton. In the afternoon about 12,000 tons were 
dealt in, and prices closed very steady. At the close of 
the market the settlement prices were 46s. 14d., 40s., 
49s, Gd., and 51s. per ton respectively. Business was done 
this forenoon to the extent of some 10,000 tons. Prices 
were steady, Scotch netting 1d. per ton. The market was 
flat in the afternoon on a pressure of sales, about 25,000 
tons being sold. Scotch fell 2d. per ton. The settlement 
prices were 46s., 40s., 49s. 6d., and 51s. per ton respectively. 
A moderate quantity of pig iron has changed hands, but 
the transactions have been almost entirely confined to 
members of the “ring,” the public still taking no interest 
in the iron trade; consequently there is no new feature 
to report. The number of furnaces in blast is still 81, 
the same as at this time last year. Six are making basic 
iron, 35 are making ordinary iron, and 40 are working on 
hematite iron ore. The nominal prices of makers’ No. 1 
special brands are as follow: Clyde, 51s. per ton; 
Summerlee, 51s.; Calder and Gartsherrie, 51s. 6d.; Colt- 
ness, 52s.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 51s. 3d.; Shotts (shipped 
at Leith), 52s.; Carron (shipped at Grangemouth), 52s. 
The extremely heavy demand for hematite iron of all 
kinds is causing a little more inquiry for Cumberland 
warrants. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 331,838 tons last 
night, against 332,251 tons a week ago, thus showing for 
the past week a reduction amounting to 413 tons. 


Finished Iron and Steel.—Great animation prevails in 
the steel trade, especially in respect of steel intended for 
shipbuilding. Scotch hematite iron delivered at the 
steel works is in very active demand, and the price of 
that iron is 53s. 6d. per ton delivered. The demand for 
finished iron is also brisk, and prices are exceedingly well 
maintained, 

Glasgow Copper Market.—No dealings were reported in 
copper last Thursday, either forenoon or afternoon, and 
the price was unaltered. Yesterday’s market was again 
without any business transactions, but in the afternoon 
prices made 1s, 3d. per ton. No dealings took place to- 
day, and in the afternoon prices declined 3s. 9d. per ton, 
the rate being 50/. 15s. cash per ton. 

Scotch Gas Managers. — The fifteenth annual “in” 
formal” meeting of Scotch gas managers was held in 
the North British Hotel, Glasgow. The attendance was 
unusually large. Mr. Hubert Pooley, of Dunfermline 
Corporation Gas Works, was president of the meeting. 
In his opening address the president referred to the 
most prominent matters connected with the gas industry, 
including water-gas plant, Coze’s sloping retorts, the 
selling of tar and ammoniacal liquor together, acetylene 
and its use, and other matters. He concluded a short 
but very interesting address with some remarks on 
‘* gassing,” stating that he had had some very serious 
cases of gassing amongst his main-layers. The ad- 
dress was designed to originate discussion, and there 
was plenty of it from the attendant managers. Mr. 
Ewing, of Hamilton Corporation Gas Works, was elected 
to preside at next year’s meeting, and Mr. Guill, of 
Alloa, was re-elected conveier. Between 60 and 70 of 
the managers subsequently dined together in the hotel. 
Mr. Pasley again occupying the chair. The only officers 
for the informal meetings are the president and convener, 
nor is there any membership. All the same, the meetings 
are both pleasant and profitable. 

The Highland Railway Company.—The directors of the 
Highland Railway Company met at Inverness last Wed- 
nesday, when important business was disposed of. Thir- 
teen members of the directorate were present, and Sir 
George Macpherson Grant, Bart., of Ballindalloch, was 
chairman, and Mr. Steel, the late manager of the com- 
pany, and Mr. Wilson, his successor, were present with 
the board. It was resolved to recommend the payment 
of a dividend of 4 per cent. on the ordinary stock of the 
company for the past half-year, and that the balance of 
1806/. be carried forward to next half-year’s account. No 





dividend was declared for the corresponding period of 
last year, and the amount carried forward was 870/. The 
offer of Messrs. Chisholm, contractors, Dingwall, was 
accepted for the construction of the branch line from 
Fort George Station to the village of Campbeltown, 
Ardersier, on the shore of the Inverness Firth. It is 
understood that the construction of the branch line, which 
will be two miles in length, will be proceeded with at 
once. The contract price is 11,000/. The company ob- 
tained powers for an extension of a mile and a half fur- 
ther, which would bring the railway to the walls of Fort 
George, the dépét of the Seaforth Highlanders. 


Stewart and Clydesdale: Change of Name.—It has been 
resolved that since the absorption of Menzies and Co., 
by the existing firm of A. and J. Stewart and Clydesdale, 
the name of the firm shall henceforth be A. and J. Stewart 
and Menzies, Limited. 


New Shipbuilding Contracts.—Messrs. Murdoch and 
Murray, Port Glasgow, have contracted to build a steel 
screw steamer for passenger and cargo service on the 
River Amazon. Compound surface-condensing engines 
will be supplied by Messrs. Lees, Anderson, and Co., 
Glasgow.—Messrs. Bow and M‘Lachlan, Paisley, will 
supply engines of 1500 indicated horse-power for the 
steamer lately contracted for by Messrs. Carmichael, 
Maclean, and Co., Greenock, for the Stoomvart Maat- 
scheppig, Nederland.—Another important order has been 
received by the Caledon Shipbuilding Company, Dundee, 
who have contracted to build two new vessels like the 
Sherregoore for the Clyde Shipping Company. 

Visit of Dundee Engineers to Glasgow. —On Monday 
the Dundee Institute of Engineers paid their first visit 
of the season. Specially and 7 the members visited 
the steel works of Messrs. A. and J. Stewart and Clydes- 
dale at Mossend, where they saw a 40-ton furnace tapped. 
They subsequently went ane all the works, which 
they much enjoyed. 


Dr. John Inglis.—On Tuesday last the degree of Doctor 
of Laws was conferred on Mr. John Inglis by the Uni- 
versity of Glasgow. In presenting him to Lord Kelvin, 
Professor Moir said: ‘‘ A distinguished alumnus of this 
university, Mr. Inglis adopted the family profession of 
shipbuilder and engineer, and became connected with the 
well-known company of which he is now the head. He 
has been president of the Institution of Engineers and 
Shipbuilders in Scotland. He is president-elect of the 
Institution of Marine Engineers in London, and he is a 
Member of Council of the Institution of Naval Architects. 
He has always manifested the deepest interest in the 
scientific side of his profession, and the papers contri- 
buted by him to the various institutions with which he is 
connected have shown him to be at once a capable thinker 
and a graceful writer. But his sympathies are not 
bounded by his profession ; he is well known for the sup- 
port he has given to the cultivation of music in Glasgow, 
and for his keen interest in social and economic questions. 
The Senate, recognising in him a leader of industry in a 
branch of great importance to both the city and the uni- 
versity, desires to mark its sense of the services rendered 
by Mr. Inglis, and I have accordingly to ask your lord- 
ship to confer on him the degree of Doctor of Laws.” 
Everyone who knows Mr. Inglis, either personally or by 
reputation, will feel that the honour is well deserved. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday night. 

The Coal Trade with Hull.—The returns of coal sent to 
Hull during March show an improved trade when com- 
pared with the same period last year. Eighty collieries 
sent to the port last month a total of 191,152 tons of coal, 
as compared with 183,232 tons in March, 1897. The 
returns for the first quarter of the year have a more 
satisfactory appearance, the total being 571,792 tons, as 
compared with 518,880 tons in the corresponding quarter 
of last year, or an increase of 52,912 tons. The coastwise 
exports from the port last month totalled 16,837 tons, as 
compared with 12,582 tons in March, 1897. The quarter’s 
trade amounted to 47,144 tons, as compared with 
49,406 tons in the first quarter of last year, or a 
decrease of 2262 tons. Exports to foreign countries show 
a falling off last month, there having gone from the port 
to all parts of the world a total of 65,669 tons, as com- 
pared with 69,290 tons in March, 1897, a decrease of 
3620 tons. The trade of the year is more satisfactory in 
this instance also, the tonnage sent in the three months 
having been 168,139 tons, as compared with 159,004 in 
1897. Norway and Sweden were again the best cus- 
tomers, having taken 15,286 tons in March, and in the 
quarter 15,000 tons more than in the first three months 
of last year. Water carriage to the port does not seem 
to grow in favour, for the quantity sent is no larger than 
it was years ago. 


Tron and Steel.—Leading members of the iron and steel 
trades report that business continues steady without any 
feature of special interest. In most of the heavy branches 
the Easter holidays have been shorter than usual this 
year on account of pressure of work. The makers of 
crucible steel are well employed, although there has been 
in the past few weeks a falling off in the demands for the 
lighter trades of Sheffield. Recent advices from Sweden 
are more encouraging as to supplies for the future. Snow 
had fallen and frost had set in, and stocks of char- 
coal were being brought down from the forests to the 
works. American and Continental houses are still 
buying very freely of all kinds of Swedish materials, and 
best brands are none too plentiful. The makers are de- 
scribed as tex independent and determined to have 
their prices. With respect to the cycle trade, the com- 
ne is that it has not yet recovered from the over- 

uying of two years ago. Their requirements have not 





been at all equal to their purchases, and there has been 
difficulty about deliveries. The reports of the state of 
business with foreign markets vary very much; some 
firms being full of work, and others saying they have 
never had such a quiet Easter. From South Africa some 
good lines have come in for steel tools and cutlery, 
and there have been more encouraging communications 
from the Argentine. The crops have been more favour- 
able than at one time was expected, and an improved 
trade is predicted. Little or no effort is being made just 
now to = trade with Spain, and houses who formerly 
did well with Cuba say they have scarcely had an order 
for months. The splendid india-rubber season they have 
had in North Brazil has caused a decided improvement in 
general trade, but there are so many after it as to 
make it almost worthless. Travellers from America and 
Germany are rushing everything. In Central and 
Southern Brazil business is very quiet. Some fairly good 
orders for hardware goods have come to hand from Turkey 
and Greece, but the average of trade with those countries 
has not yet been attained. 


South Yorkshire Coal Trade.—The supplies of coal 
have been very much interfered with this week by the 
holidays. At some collieries work ceased on Thursday 
night ; but the majority kept ranning until Friday night, 
and work was not resumed st this morning. Indeed, 
at some pits the men will not go down before to-morrow. 
The dispute amongst the miners in Wales is having a very 
appreciable effect upon the demand for steam coal in this 
district. Owners who can readily send supplies into 
Wales, either from the Humber ports or vid the Manchester 
Ship Canal, are finding a market for practically all they 
can spare at an average advance of 1s. per ton. It is 
quite expected that should not a settlement soon be 
arrived at, the prices will go higher. Efforts will be made 
to obtain an all-round advance of from 3d. to 6d. per ton 
from July 1 next, to recoup the coalowners for their in- 
omg responsibility under the Workmen’s Compensa- 
tion Act. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The customary weekly 
market was not held yesterday. Business was supposed 
to be resumed to-day, but many of the habitwés of "Change 
were still holiday-making, and consequently there was 
very little doing. Quotationsall round showed very little 
alteration. For prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron 40s. was generally named, and a few 
parcels changed hands at that price, but there were 
makers who would not quote below 40s. 3d. It was diffi- 
cult to fix a quotation for forward delivery, buyers and 
sellers differing a good deal in their ideas to what should 
be paid ahead. No. 1 Cleveland pig was about 42s. ; 
No. 4 foundry, 39s. 6d.; grey forge, 38s. 3d,: and 
mottled and white, each 38s. Teast coast hematite pig 
was steady, and the least price that sellers would listen 
to for early delivery of Nos. 1, 2, and 3 was 50s. Some 
of the producers were inclined to hold out for a rather 
higher figure. Spanish ore was very unsettled. Middles- 
brough warrants, after realising 40s. 0}d., eased by the 
close to 39s. 114d. cash buyers. Middlesbrough hema- 
tite warrants were nominally 50s. 6d. cash. The feature 
of the holidays has been the heavy withdrawals of war- 
rants from Friday to yesterday, nearly 4500 tons being 
taken out of Messrs. Connal’s stock. 


Manufactured Tron and Steel.—Very little can be said 
of the manufactured iron and steel trades. Producers 
generally have a lot of work on hand, and in some cases 
efforts have been made to induce the workmen to be con- 
tent with short Easter holidays. Common iron bars are 
5l. 5s.; best bars, 52. 15s.; iron ship-plates, 5/. 7s. 6d.; 
steel ship-plates, 52. 10s. to 5/. 12s. 6d.; iron ship-angles, 
51. 5s.; steel _ship-angles, 5J. 7s. 6d.—all less the usual 24 
per cent. discount for cash. It was reported that one 
firm had booked an order for steel ship-plates at a high 
figure, the producers being so busy that when asked to 
quote the firm mentioned a price which they did not 
imagine the inquirers would pay. ‘To their surprise, how- 
ever, the order was pl. 3 


Iron Shipments.—The quarterly statistics issued by 
the Middlesbrough Chamber of Commerce show that this 
year the shipments of pig iron from Middlesbrough for the 
three months were 44,000 tons less than a year ago; and 
that the shipments of manufactured iron and steel were 
52,000 tons less for the quarter, The iron ore imports 
show a falling off of 84,899 tons, as compared with the 
corresponding period a year ago. 

Coal and Coke.—Coal is very firm, and, owing to the 
holidays having interfered with the output, it 1s rather 
scarce. Coke is in good demand, both for home con- 
sumption and for shipment, and prices have a decided 
upward tendency. 








NOTES FROM THE SOUTH-WEST. : 
Cardiff.—The outlook in the South Wales coal trade is 
just now very gloomy, business being practically reduced 
to a standstill by labour difficulties. Small lots of steam 
coal have been disposed of at prices ranging from 18s. to 
25s. per ton, while Monmouthshire has brought 17s. to 
20s. per ton. Coal is being imported from the Forest of 
Dean, the Midlands and the North. The production of 
coke is almost at a standstill in consequence | of the 
strike in the coal trade, but makers with stocks in hand 
have turned them to highly remunerative account, 
foundry coke having made 26s. per ton, and furnace ditto 
24s. to 25s. per ton. Pig iron has been inactive and it 1s 
expected that most of the furnaces in South Wales will 
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shortly have to be dam down, in consequence of the 
dearness and scarcity of fuel. 


Portsmouth. — The Lords of the Admiralty have 
notified that, in the ensuing financial year, there are to 
be 1991 men on the establishment of Portsmouth Dock- 
vard, the same number as last year. Excluding the 
Director of Works Department, the total number of 
hands to be employed is 7550, and the wages voted 
amount to 552,490. 


Port Talbot Docks.—Water was let into a new dock at 
Port Talbot on Thursday, and it is _— that it will be 
able to deal with ships of 3000 tons burthen by July. 
The traffic on the new Port Talbot Railway is satisfactory. 
Some 18 miles of line under construction by Messrs. 
Topham, Jones, and Railton will be flnished in June, and 
the Port Talbot Company will then have 37 miles of 
railway. 

Swansea Tramways.—Speaking at the annual meeting 
of the British Electric Traction Company, Limited, in 
London, on Thursday, Sir C. Rivers Wilson, C.B., the 
chairman, said the company had made an absolute agree- 
ment for the purchase of the Swansea Tramways Com- 
pany’s undertaking, and that when the necessary a 
ments were completed that tramway would be worked by 
the Electric Traction Company. 


Water-Tube Boilers.—Since the introduction into the 
naval service of water-tube boilers, naval engineers have 
experienced considerable difficulty in consequence of there 
being no means of readily detecting the presence of salt 
water in the feed circuits. Experiments have been con- 
ducted by the Admiralty chemist, assisted by engineer 
experts ; and as a result of these experiments the Lords 
of the Admiralty have decided to supply very sensitive 
hydrometers and nitrate of silver solution to all ships 
fitted with water-tube boilers. The hydrometers will 
readily detect any rise of density; while the nitrate 
of silver, which will be used for testing the water pro- 
duced by the evaporation or formed in the main con- 
densers when steaming, will show whether the water is 
_ fresh or not, and also if the fittings are in proper 
order, 


Aberayron Light Railway.—The Earl of Jersey and 
Colonel Boughey, Light Railway Commissioners, have 
held an inquiry at Aberystwith, with the view of con- 
sidering an application by the Vale of Rheidol Light 
Railway Company for an order to authorise the construc- 
tion of the Aberayron extension of certain proposed light 
railways. Sir J. W. Szlumper said that he was the engi- 
neer of the scheme. The extent of the line was 16 miles 
3 furlongs, and the estimated cost of construction, ex- 
clusive of land, was a little under 50,000/., giving an 
average of about 30007. per mile. The Earl of Jersey, 
in closing the inquiry, said he personally thought it 
necessary that the town should have better communica- 
tion. 


Devonport Dockyard.—In consequence of the large 
amount of work in hand at Devonport Dockyard, the 
Lords of the Admiralty have found it necessary to relieve 
the establishment by transferring to eastern yards for 
refit several vessels which belong to the western com- 
mand. The transfers will include the line-of-battle ship 
Anson, which will now be refitted at Chatham at a cost 
of about 15,0007. ; the cruiser Astrea, from the Mediter- 
ranean station, which is also to be refitted at Chatham, 
at a cost of 8000/.; and the cruiser Philomel, which will 
be refitted at Sheerness, at a cost of 10,000. Portsmouth 
is to be entrusted with the refit of the cruiser Orlando, 
homeward bound from the Australian station, at a cost 
of 28,2507. ; the Rainbow, homeward bound from China, 
and the Retribution and Sybille, now in the Devonport 
reserve, on each of which 10,0002. is to be expended ; 
and the cruiser Bellona, recently paid off from the 
Channel Squadron, the refit of which will absorb 46007. In 
addition to this the new third-class cruisers Pegasus, 
Pyramus, and Pactolus, which were to have been com- 
pleted at Devonport, will now be sent for that purpose 
to Sheerness. 


Dartmouth Naval College.—It is officially stated that 
difficulties which had arisen with regard to a site for the 
Naval College at Dartmouth have been removed, that the 

urchase is completed, and that there is every proba- 

ility of the work being commenced shortly. Admiral 
Sir F. G. D. Bedford, = was at one time in command of 
the Britannia, and also is now a Lord of the Admiralty, 
has this week visited the ship. He paid particular atten- 
tion to the necessity of obtaining a suitable site for the 
sick quarters, which form a part of the College scheme. 


The “‘ Implacable.”—The Lords of the Admiralty have 
accepted a tender of Messrs. Laird Brothers, of Birken- 
head, for the supply of the machinery of the line-of-battle 
ship Implacable, shortly to be laid down at Devonport. 

he engines will be triple-expansion, and, running at 
about 108 revolutions per minute, they are guaranteed to 
develop 15,000 indicated horse-power. The engines will 
be worked by 20 water. tube boilers of the Belleville type. 
Although the Implacable is designed as an improvement 
on the Ocean, now building at Devonport, her speed will 
be a quarter of a knot per hour less. 


New Dock at Cardiff.—It is stated that six firms of con- 
penttors have tendered for the construction of a new dock 
or the Cardiff Railway Company, and that the contract 
will be let shortly. The engineer’s estimate for the work 
1s about 666,000J, 


‘ South Wales Coal and Iron.—The shipments of coal 
ay four principal Welsh ports in March were: 
Ruvdifi—foreign, 1,128,650 tons ; coastwise, 177,580 tons. 
gcwPort—foreign, 246,057 tons; coastwise, 85,127 tons. 
Lanes —foreign, 116,413 tons ; coastwise, 58,288 tons. 

nelly — foreign, 10,291 tons; coastwise, 6181 tons. 


The shipments of iron and steel were : Cardiff, 2176 tons; 
Newport, 179 tons ; Swansea, 1259 tons ; total, 3614 tons. 
The shipments of coke were: Cardiff, 4200 tons; New- 
port, 1235 tons; Swansea, 2364 tons; Llanelly, nil; 
total, 7799 tons. The shipments of patent fuel were: 
Cardiff, 26,642 tons; Newport, 1910 tons; Swansea, 
24,292 tons; total, 52,846 tons. The aggregate shipments 
of coal from the four ports for the three months ending 
March 31 were: Cardiff, 4,677,915 tons; age 
985,500 tons; Swansea, 478,507 tons; Llanelly, 58,920 
tons; total, 6,200,842 tons. The aggregate shipments of 
iron and steel were: Cardiff, 15,028 tons; Newport, 9623 
tons ; Swansea, 2342 tons; total, 22,993 tons. The aggre- 
gate shipments of coke were: Cardiff, 22,645 tons; 
Newport, 3912 tons; Swansea, 4325 tons; total, 32,882 
tons. The aggregate shipments of patent fucl were: 
Cardiff, 87,261 tons; Newport, 7276 tons; Swansea, 
77,037 tons; total, 171,574 tons. 


Swansea.—The imports into Swanseain March amounted 
to 54,968 tons, showing a decrease of 9880 tons, as com- 
pared with March, 1897. The total imports for the first 
three months of this year amounted to 186,207 tons, as 
compared with 189,698 tons in the corresponding period 
of 1897. The exports last month amounted to 226,948 
tons, as compared with 199,391 tons in March, 1897 ; and 
for the first three months of this year to 631,222 tons, as 
—— with 579,879 tons in the corresponding period 
of 1897. 








MISCELLANEA. 

AN official estimate states that of the total internal goods 
traffic of France, 69 per cent. passes over the railways, 
22 per cent. over the navigable ways, and 9 per cent. over 
the main roads. The railways have an aggregate length 
of 21,300 miles ; the various navigations, 7600 miles; and 
the main roads 24,600 miles. 

At the last meeting of the Swedish Sawmills and 
Timber Export Union it was stated that the last year 
had been satisfactory. The exports amounted to 1,098,047 
standards, which is the highest figures hitherto reached ; 
almost half of this, 502,900 standards, went to England, 
197,858 standards to France. 


The traffic receipts for the week ending April 3, on 
thirty-three of the principal lines of the United Kingdom, 
amounted to 1,585,162/., which was earned on 19,163? 
miles. For the corresponding week in 1897, the receipts 
of the same lines amounted to 1,533,763/., with 18,9514 
miles open. There was thus an increase of 51,3992, in the 
receipts, and an increase of 2124 in the mileage. 


Work is well forward with buildings for the Exhibition 
at Rochfort-sur-Mer, France, which is to be opened on 
May 29 next. This Exhibition is to be devoted mainly 
to colonial products and will be the most important to 
be held in France until the great International one at 
Paris in 1900. The area available is no less than 650,000 
square feet. Further information can be obtained on 
application to M. l’ Administrateur, Mairie de Rochefort- 


sur-Mer. 


The East Asiatic Company, of Copenhagen, has just 
ordered a 700-ton steamer from Messrs. Burmeister and 
Wain’s shipyard in Copenhagen, intended for the 
Bangkok-Singapore trade, touching at all intermediate 
Siamese ports. The steamer is to carry Siamese mails, 
and will be subsidised by the Siamese Government. The 
company is contemplating ordering a sixth steamer of 
7000 tons, which is 1000 tons more than the largest 
steamer the company has so far ordered. It is probable 
that this steamer, too, will be built in Denmark. 


The Brown — my and Conveying Machine Company, 
through their New York office, have just closed a large 
contract with the United States Government for four 
separate coal-handling plants for the Navy Department 
for coaling battleships ; two of these plants to be located 
at Key West and two at Dry Tortugas, each plant con- 
sisting of two of Brown’s patent bridge tramways with 
self-filling buckets of 2 tons capacity each, making eight 
bridges in all. The contract price was 151,000 dols., which 
was 60,000 dols. higher than the lowest bid. They have 
five months in which to complete the work. 


The Swedish Riksdag has passed the necessary vote for 
the construction of the much-discussed State railway 
from Gellivara to the ———— frontier, the Premier, 
M. Bostriém, making it a Cabinet question. The votes 
amounts to 21,498,000 kr. (or about 1,200,000/.), of which 
one-fourth comes upon the 1899 budget. Amongst the 
conditions attached to the vote is the one that the State 
is not compelled to carry more than 1,200,000 tons of ore 
annually, and that any profit arising out of passenger and 
mail service, or other goods, goes to the State. The Riks- 
dag has also voted the necessary amount, 13,091,000 kr. 
(or about 722,000/.) for the building of a State railway 
from Gothenburg to Skee. 


The very ingenious bevel-gear cutter constructed by the 
Pratt and Whitney se gr d for the Pope Manufactur- 
ing Company, who build the Columbia bicycles, is de- 
scribed in a recent issue of the American Machinist. The 
wheels are constructed so as to gear with a crown wheel 
having straight-sided teeth. A milling cutter, of shape 
to correspond with one side of these latter, cuts the blank 
to shape, the two being given the proper relative motion 
to each other by means of suitable gearing. This 
cutter is, in fact, caused to reciprocate to and fro 
the full length of the teeth, whilst the blank is turned 
through a small angle at the end of each stroke, so that 
it practically rolls over the tooth represented by the 
cutter. The cutter only finishes one side of a tooth, a 
second cutter being used to finish the other side. 








The Cairo correspondent to the Times states, that 
French engineers ine been decidedly unlucky over 





bridge-building in Egypt. The Erubabeh railway bridge 
crossing the Nile near Cairo, completed in 1892, was last 
year discovered to be in such bad condition as to be posi- 
tively dangerous for the P paso of trains, and is now be- 
ing repaired at a cost to Government of 40,0007. The price 
paid to the French builders was 84,0007. The new brid 
at Nag Hamadi, in Upper Egypt, lately opened for traffic 
cal during its construction a great loss of life amongst 
the workmen by the upsetting of a caisson, and is now 
again in trouble. This is owing to the turning gear of 
the swing span (used for passing boats through) resting 
upon wheels instead of live rollers, as is usual, and con- 
sequently much greater friction is produced. The gear 
not having been made of corresponding strength, the 
teeth chipped off when the span was used, finally dis- 
abling it, so that the span has to be hauled round with 
ropes. The girders have the faults which good engineer- 
ing authorities say may be expected from Continental 
competitive designs—viz: the sections are cut down to 
what is required by pec irrespective of the limit of a 
minimum thickness, which experience has shown to be 
essential for durability. It appears to be the custom in 
France to build bridges for Egypt of basic Bessemer with 
unched holes, in which case the thinner the plates are the 
tter, so to a certain extent the one evil compensates the 
other. In reference to the above, we should however add 
that there is absolutely no difficulty in drawing up speci- 
fications, which will — the adoption of too light sec- 
tions of metal and if this was not done the fault lies not 
with the builders but with the engineers responsible for 
the specifications. 
_ Recent developments in the Far East have made it 
incumbent upon the Russians to push on with the con- 
struction of the Siberian Railway as fast as sible. 
Although the 15 steamers and 40 barges ordered by the 
Manchurian Railway Company in Great Britain for the 
distribution of rails and railway material will not be 
available on the Amur and the Sungari, owing to the 
engineering strike, till next year, the Russian authorities 
have given orders for the whole of the rails—32,000 tons— 
to an American firm, on condition that they are shipped 
not later than the middle of July. The Times correspon- 
dent at St. Petersburg states that this order, or a large 
ae of it, would have been secured for England had it not 
pen for the recent engineering and present coal strike. 
So many orders have been late in delivery, and so 
much annoyance has been caused in consequence to 
the Russian Government and Russian firms that the 
decision has been arrived at, and is openly expressed, to 
give no orders to England that can possibly be placed 
elsewhere. It follows, therefore, that we have not yet 
come to an end of the losses, direct or indirect, occa- 
sioned by labour warfare in Great Britain. The loco- 
motives for the Manchurian section of the railway have 
likewise been ordered in America. Russian orders for 
coal, which are given to a large extent at this season of 
the year, ae before the re-opening of navigation, are also 
impeded y the strike in Wales. The reported determi- 
nation of the Russian Admiralty to order several cruisers 
and smaller war craft in America may be attributed to 
the same cause in conjunction with political considera- 
tions, although it seems unlikely, in view of the present 
Cuban crisis, that the United States could undertake to 
—_ many warships for Russia within a reasonable space 
of time. 








CoaL-MINING IN JAPAN.—The coal-mining companies of 
Japan are introducing Corean labourers into their mines, 
finding them more able to stand hard work and more 
amenable to discipline than the natives. 





Russian Raiiways.—The revenue collected upon the 
railways of Russia last year was 335,035,834 roubles, or 
9,000,000 roubles in round figures more than the corre- 
sponding collection in 1896. The revenue collected per 
verst last year was 10,071 roubles, as compared with 
9834 roubles in 1896. The number of passengers carried 
last year was 54,184,000, or 3,801,000 more than in 1896. 





INSTITUTION OF NavaL ArcHiTEcTs: ErratcoM.—In 
our report of the discussion on Mr. Yarrow’s paper on 
‘* Experiments with a Water-Tube Boiler,” in Mr. Wing- 
field’s speech the word “corrections,” which occurs on 
page 428 ante, line 1, should read “correctness.” Mr. 
y —— also wishes it to be pointed out that his straight- 
line lagram 1s not the same as, or a modification of, Mr. 
Yarrow’s diagram, and he claims it is as different as 
Willan’s straight-line diagram is from anything of the kind 
before produced. 


Coat IN THE Sovutu.—The Great Eastern Railway 
Company is making efforts to largely extend what ma 
be termed its coal connection in the south of Sedtend. 
The Great Eastern has ready access to the Nottingham- 
shire coalfield, which is growing in importance from day 
to day. It has also penetrated well into Yorkshire, so 
that it has better means of developing a larger coal 
traffic than at any previous period in its history. The 
idea is to transfer coal trucks to the East London Rail- 
way for despatch to New Cross upon the London, 
Brighton, and South Coast system. The Thames tunnel 
will be utilised in the attainment of this object. What 
may be termed Great Eastern coal having once reached 
the London, Brighton, and South Coast system, can be 
readily transferred also to the South-Eastern. It will be 
seen that an important market for Great Eastern coal 
will be now opened up in Kent, Surrey, and Sussex ; and 
at such towns as Dover and Brighton, the consumption 
must be great. It is also understood that Great Eastern 
coal will not only be carried all over the London, Brighton, 
and South Coast and South-Eastern systems, but that it 
will be also used by those companies in their locomotive 
departments, % 
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(For Description, see Page 460.) 
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visit, Friday, April 15, at 2.30 p.m. The Grand Junction Water 
Works, Hampton. Train from Waterloo to Hampton at 1.18 p.m. 
Students’ meeting, Friday, April 22, at 8 p.m. Paper to be read : 
“New Cut Swing-Bridge, Swansea,” by Mr. M. W. Henty, 
Stud. Inst. O.E. Mr. J. C. Inglis, (Member of Council) will 
preside. 

INSTITUTE OF MARINE ENGINEERS.—Friday, April 15, at 7 p.m., 
the annual meeting. 

THE Surveyors’ InstiruTioN.—Wednesday, April 20, in the 
Lord Mayor’s Parlour, at the Town Hall, Manchester, commenc- 
ing at 11 a.m., when the following papers will be read and dis- 
cussed: 1. ‘* Manchester from 1847 to 1897,” by Mr. John Holden 
(Fellow), Chairman County Palatine Provincial Committee. 2. 
** Lessons from Fire and Panic,” by Mr. T. Blashill (Fellow). 
Superintending Architect London County Council. 3. ‘* A Con- 
sideration of some of the Present-day Difficulties met with in a 
Land Agent’s Practice,” by Mr. C. P. Hall (Professional Associate). 
4. ‘Notes on the Construction of Town Buildings,” by Mr. Howard 
Chatfeild Clarke (Fellow). 

RoyaL METEOROLOGICAL SocieTy.—Wednesday, the 20th inst., 
at 7.30 p.m., at the Institution of Civil Engineers, Westminster. 
The following papers will be read: ‘‘ Anticyclonic Systems and 
their Movements,” by Major H. E. Rawson, R.E., F.R. Met. Soc. 
“ Results of Observations on Haze and Transparency in 1897,” by 
the Hon. F. A. Rollo Russell, M.A., F.R. Met. Soc. 

RoyAL INSTITUTION OF GREAT BrITAIN.—The Friday evening dis- 
course next week (April 22, at 9 o’clock), will be given by Mr. W. 
H. M. Christie, C.B., M A., F.R.S., Astronomer Royal, on ‘‘The 
Recent Eclipse.” Afternoon lectures next week at 3 o’clock. On 
Tuesday, April 19, Mr. T. C. Gotch, on ‘‘ Phases of Art, Past and 
Present.” (Lecture I.).—On Thursday, April 21, the Rev. Canon 
Ainger, M.A., LL.D., on ‘“‘ Some Leaders in the Poetic Revival of 
1760-1820—Cowper, Burns, and Scott.” (Lecture I.).—On Satur- 
day, April 23, Sir Walter Parratt, Mus. Doc., Master of the Queen’s 
—s y ‘* Programme Music ” (with musical illustrations). (Lec- 

ure I.). 

Society or Arts.—Monday, April 18, at 8 p.m. Cantor 
Lectures. ‘‘Sources of Commercial India-Rubber,” by Dr. D. 
Morris, C.M.G. (Two Lectures). Lecture I. Wednesday, April 20, 
at Sp.m. Seventeenth ordinary meeting. ‘‘ Stage Mechanism,” 
by Mr. Edwin O. Sachs. Sir Douglas Straight will preside. Thurs- 
day, April 21, at 4.30 pm. Indian Section. ‘ Recent Railway 
Policy in India,” by Mr. Horace Bell, M. Inst. C.E. Mr. J. M. 
Maclean, M.P., will preside. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, April 
21, at the Institution of Civil Engineers, at 8 p.m. ‘‘ Cost of 
Generation and Distribution of Electrical Energy,” by Mr. R. 
Hammond, Member. (Continuation of Discussion). 

Tue INSTITUTION OF MINING AND METALLURGY.—Wednesday, 
April 20, in the Lecture Theatre of the Geological Museum, 
Jermyn-street, S.W., at 8 o’clock, when the following papers will 
be read and discussed: 1. ‘‘ On the Determination of the Present 
Value of a Mine on the Rand,” by Mr. F. Hellmann, M. Inst. M.M. 
2. ‘Some Notes on the Recovery of Gold from Cyanide Solu- 
tions,” by Mr. S. Cowper-Coles, Assoc. Inst. M.M. 3. ‘‘ Notes on 
the Electrolysis of Argentiferous Copper,” by Mr. Wm. Terrill, 
M. Inst. M.M. 4. ‘‘ Notes ona Combination Mill in the United 
States,” communicated by Mr. Walter McDermott, President, 
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THE PARIS EXHIBITION OF 1900. 

AtHoucH the International Exhibition of Paris 
will not be opened for two years to come, it is time 
that British manufacturers who contemplate being 
present should be made acquainted with all the 
various conditions, privileges, and restrictions that 
will attend their admission to the Champ de Mars 
and its surroundings. The preparations for ex- 
hibiting are long and tedious to manufacturers ; 
the decision to exhibit is often postponed beyond 
all reasonable limits, and the final determination 
as to the exact character of the individual exhibit 
is frequently difficult, on account of various obvious 
What 
makes the necessity for detailed informatiqgn more 
urgent than is usually the case, is a regulation of 
the General Organisation that all particulars as to 
the space to be occupied must be placed in the 
hands of the French directors not later than Feb- 
ruary 15 next. Thus (although, no doubt, this date 
will be more or less elastic), instead of making up his 
mind at the eleventh hour whether he will partici- 
pate or not, as has been usually the case at previous 
Exhibitions, the manufacturer must on this occa- 
sion settle all his plans, and submit his detailed 


7| application on the chance of its being accepted, 


within the next few months ; for it is evident that 
the authorities, whether those of France or of 
foreign countries, must have a reasonable time to 
decide on the acceptance or refusal of applica- 
tions, and to settle the details of allotment. The 
reason for this haste will be evident when we ex- 
plain some of the general regulations by which the 





administration of the Paris Exhibition of 1900 will 
be controlled. 

One serious—we had almost written disastrous— 
drawback will attend the 1900 Exhibition. This is 
the insufficient area of covered spaces. Althougha 
large part of the Champs Elysées has been added to 
the site, and although the broad river fronts on 
each side of the Seine will be included, besides the 
Esplanade des Invalides, the unfortunate fact re- 
mains that the size of the buildings will be but 
little, if any, greater than it was in 1889, while the 
requirements for space will be indefinitely larger, 
and the vast industries of Germany will, for the first 
time since many years, claim a proper recognition in 
the French capital. It is true that to a certain ex- 
tent the large open spaces on the Champs Elysées 
and the Trocadero will be free for the erection of 
pavilions, but this advantage is by no means so 
great as might appear, on account of the restric- 
tions imposed on the Exhibition authorities by the 
Paris Municipality. Probably no foreign nation 
participating will be satisfied with the amount of 
space accorded, and certainly many large French 
exhibitors are already smarting under the same 
grievance. All the same, it is obvious that if the 
space is not available it cannot be distributed, and 
the only question that remains is, whether par- 
ticipation is desirable under limited conditions. 
That it is desirable, at all events from an official 
point of view, is suggested by the active steps 
already taken by some of the foreign nations. 
Thus, Germany is pre-eminently busy under the 
commissionership of Mr. Richter with the collection, 
the selection, and the scheme of arrangement 
of her exhibits. These are to be widely representa- 
tive of Germany’s many industries, but representa- 
tive chiefly by sample, as it were, the best of their 
respective kinds, and for the most part arranged as 
collectivities. German exhibitors having in past 
years been successfully drilled in that convenient 
direction, and, moreover, being accustomed to 
receive large pecuniary assistance, fall into line 
readily enough, and there is no reason to doubt 
that the industrial resources of the Empire will be 
even better represented than they were at Chicago 
in 1893. In Japan, extensive preparations are 
being made, especially in the textile industries, with 
the deliberate, and probably with the successful, in- 
tention of proving that the looms of the Far East 
can produce silks equal in quality and design, and at 
a cheaper rate than those of Lyons. Mexico and 
Bolivia, whose exhibits will naturally be very re- 
stricted, are about to erect pavilions on the out-of- 
door spaces allotted to them ; those of the former are 
to be contained in a building modelled on the lines 
of an Aztec temple. Needless to say that Russia 
will occupy the place of honour among the foreign 
guests, or that the Imperial display will be worthy 
of herself and of her ally, the great Republic. A 
pavilion of much magnificence is to be erected in 
the grounds for the Czar and Czarina. The Swiss 
vote is about 60,000/.; and the preliminary vote 
of Belgium is suflicient to indicate that the atten- 
tion shown by France last year to the Brussels 
Exhibition will be repaid in 1900. 

The preparations of all these and other countries, 
both official and individual, are well advanced, and 
indeed, as may be supposed, there is but little time 
to lose considering how much work has to be done, 
and how many small but important buildings must 
be constructed during the coming 18 months. The 
preliminary work attending this Exhibition is 
probably greater than that of any previous one, for 
various reasons. Chief of these is the compara- 
tively limited amount of space available ; as we have 
said above, there will be but little more than was 
afforded by the Paris Exhibition of 1889, while the 
demands are far greater. As a result, the space 
available for each nation, after deduction has been 
made of the regulation moiety reserved for France, 
will prove in most cases quite inadequate for the 
demand. Hence to a large degree exhibits must 
be arranged in the form of collectivities. But there 
is more than this. In some countries, notably, in 
France, the exhibits will perforce be selective as 
well as collective, and many applicants desirous of 
participating will be ruled out. This delicate work 
of selection is now well advanced in France and 
Germany, as, indeed, considering the short time 
ahead, it need be. No more difficult and thankless 
task than that of deciding among rival manufacturers, 
who shall be accepted and who rejected, can well be 
imagined ; it is a task which, with the most perfect 
organisation, cannot be accomplished without some 
real and much alleged injustice, and certainly in 











468 


ENGINEERING. 


[APRIL 15, 1898. 











many respects must work to the prejudice of the 
Exhibition asa whole. We may have occasion to re- 
turn to this subject at an early date. Referring again 
for a moment to the inadequate space, it would 
answer no good purpose to consider this matter in 
detail at the present time, but we may mention 
Switzerland asan example. This enterprising coun- 
try, which is always well to the front at international 
exhibitions, will have to rest content with less than 
140,000 square feet for the display of all her in- 
dustries. Again—and this isa point of far more 
importance to the British Empire—the whole of our 
Colonies and India must be contracted within an 
area of about 60,000 ft., on which the various 
pavilions of our Colonies will have to be crowded. 
It will thus be seen that there is good reason 
to suppose that the contents of the Exhibition, 
in almost every one of its groups, will be greatly 
restricted. There are in all 18 of these groups, 
the classification of which will occupy our attention 
on another occasion. For the present, we may con- 
fine ourselves to describing some of the principal 
conditions under which exhibits will be received, 
and the facilities that will be afforded to exhi- 
bitors by the general organisation. With but few 
exceptions, every country participating will be 
represented by its own official Commission ; in the 
few cases where there may be no official representa- 
tion, the French Administration of the Exhibition 
will take charge of such exhibits. There is only 
one exception to this rule ; that very interesting 
and valuable portion of the Exhibition, the Retro- 
spective Section, will be entirely under French 
control, and foreign contributors will have to deal 
directly with the Administration, and independently 
of their own representative bodies. 

As regards Fine Arts. It is provided that all ex- 
hibits in this group must be original ; no unframed 
paintings will be admitted, neither will engravings 
or pieces of sculpture produced by industrial pro- 
cesses ; no artist will be allowed to exhibit more 
than ten specimens ; and all exhibits coming in this 
group must be received before December 1, 1899, 
by the Commissariat-General of the Exhibition, at 
the request of the Special Commissioner represent- 
ing the exhibitor. As to commercial exhibits, no 
restrictions as to their nature are made, excepting 
as regards objectionable or dangerous objects, such 
as matches, fuses, explosives, &c. These can only 
be represented by models. Inflammable oils and 
essences will be admitted in small quantities when 
contained in approved receptacles. For those ex- 
hibits which will require power—gas, water, air, or 
electricity—a proper application must be made, to- 
gether with an exact statement of the amount of 
energy desired. 

Foreign exhibits, with the exception of those for 
the Retrospective group, will be accepted by the 
general direction of the Exhibition, at the request 
of the Commission of each nation, All these re- 
quests, with detailed particulars, will have to be 
made before February 15, 1899. It is stipulated 
that all exhibits (excepting those belonging to the 
Fine Arts group) must be delivered at the Exhibi- 
tion between December 1, 1899, and February 28, 
1900. No charge will be made by the Administra- 
tion for space occupied by exhibitors, who will also 
be furnished gratuitously with water, gas, steam, 
or other motive force, the exhibitor providing 
the service connections, countershafts, &c. . 
at his own expense. It is almost unnecessary to 
say that the cost of transport, unpacking, installa- 
tion, stowage of cases, &c., will be paid by the ex- 
hibitor. As was the case in 1889, space will be 
handed over to the various Commissions without 
any flooring being laid, excepting that for the 
main public passages. The general administration 
will not incur the expense of internal decoration, 
of partitions, blinds, show-cases, and other matters 
that go to make up the furnishing of the interior of 
the buildings ; all these will be at the charge of 
the various Commissions, or of their respective ex- 
hibitors. These conditions, however, do not apply 
to the Retrospective group, nor to some other sec- 
tions which are not of a commercial character. The 
foreign Commissions will carry out their own in- 
stallations upon the spaces allotted to them within 
the buildings, or in the pavilions erected by them 
in the grounds; but all plans for decoration and 
construction must be previously approved by the 
Commissariat-General. It is also provided that the 
selling price should be affixed to all objects shown. 
We shall have something to say on this hereafter. 
Nothing placed within the buildings can be removed 
during the period of the Exhibition without special 


permission, and after the close, six weeks will be 
allowed for clearing away. It is needless to say 
that the Exhibition will constitute a bonded ware- 
house, from which nothing can be removed except 
for re-consignment to the source of origin, without 
payment of duty. It is, however, provided that 
goods sold during the Exhibition for delivery after 
its close, shall enjoy the most favoured nation 
clause as regards the amount of duty to be levied. 
The question of jury organisation and the char- 
acter of awards, is one to which the British exhi- 
bitor attaches, as a rule, a high importance ; the 
following will give an idea of the arrangements 
that will be carried out in Paris. The juries will 
be international, and will be divided into three 
grades : Class juries, Group juries, and a Superior 
jury. The Class juries will have a total number of 
members equal to one-sixtieth the number of ex- 
hibitors ; the strength of each Class jury, both as 
regards numbers and its international composi- 
tion, will depend on the importance of the ex- 
hibits in the class and its international character. 
All foreign members of juries will be elected by 
their respective Commissions, and approved by 
the Commissariat-General before the opening of 
the Exhibition. Every jury will elect a presi- 
dent and a vice-president, one being a French- 
man and the other a foreigner. They will also 
select a rapporteur and a secretary, and they 
will be empowered to call in special expert advice 
if they require to do so. The Group juries 
will consist of a president, two or three vice- 
presidents, and a secretary chosen by the Minister 
of Commerce ; they will also include the presidents, 
vice-presidents, and rapportewrs of the Class juries. 
The members of the Superior jury will be chosen 
at a later date by the Minister of Commerce ; the 
presidents and vice-presidents of the juries of 
Groups, and delegates of uations having more than 
500 exhibitors, will also have a right to attend. 
Each Class jury will prepare, not later than June 30, 
1900, a list of exhibitors who are hors concours, 
and another list showing the order of merit, with- 
out distinction of nationality, of those exhibitors 
recommended for awards, as well as a supplemen- 
tary list of collaborateurs whose assistance, it is 
considered, should be recognised. On or before 





the July 31 following, the juries of Groups will 
return these lists, revised and approved, to the 
Commissariat-General ; finally, the Superior jury 
will confirm the awards, and consider disputed 
cases. Their work, from which there will be no 
appeal, should be completed by the beginning of 
September. As tothe awards themselves, they will 
be diplomas representing recognitions of various 
grades: grands prix, gold, silver, and bronze 
medals, and honourable mention. Any exhibitor 
appearing in more than one class is eligible for an 
award in each class, but only one award will be 
made for a collectivity. It will be within the 
power of the juries to regard exhibits in certain 
classes—agriculture, horticulture, and alimentary 
products—as collectivities, and to award a single 
recompense for such improvised collections. 

To this very general review of the chief regula- 
tions controlling the Exhibition, a few words must 
be added about the classification to be adopted. It 
is the intention to distribute exhibits according to 
their nature, and not by nationality, so that foreign 
sections, as the public has learned to understand 
them at previous exhibitions, will form no part of 
the 1900 Exhibition. It has, of course, always 
been a necessary practice to follow some principle of 
subdivision; Fine Arts, Machinery, General Indus- 
tries, Social Economy, and Agriculture, evidently 
call for distinct buildings to display them. In 
Chicago, 1893, fishing, mining, and transportation 
industries were added to the foregoing, while the 
international character of the Exhibition was care- 
fully preserved in each building. In Paris, 1900, 
the system of subdivision will be carried much 
further, by distributing the French, as well as the 
International exhibits, among the 18 groups of the 
classification. Whether this system will be carried 
further, from the Groups to the Classes, has not yet 
been made clear ; but unless this is done, the sacri- 
fice of characteristic foreign sections will have 
been made without attaining the desired object. 
Thus, the twelfth group—that of Decoration and 
Furniture of public and private buildings, contains 
10 classes, as follows: 65, Fixed decoration (cabinet 
work, ornamental sculpture, ironwork, and locks) ; 
66, Glass; 67, Wallpapers; 68, Furniture ; 69, 
Carpets and draperies, and upholstery fabrics ; 70, 








Decorations, not fixed ; 71, Ceramics ; 72, Crystal 


and glass ; 73, Apparatus for heating and ventila- 
tion ; 74, Lighting (not electric). Here is a very 
wide range of subjects, which if arranged (regard- 
less of nationality) according to the classes, would 
afford an easy means of inspection and compari- 
son, as well as facilitating the work of the juries, 
(The exhibitors’ opinion is, of course, another 
matter.) But if the objects belonging to these 
classes sent by the different nations are to be 
placed together in a series of small national 
courts, the direct means of comparison will not be 
afforded, and the striking effects of the International 
Sections will be uselessly frittered away. Informa- 
tion as to the degree of subdivision in arrangement, 
whether by Groups only, embracing a wide range of 
objects, or extended to subdivision by Classes, will 
no doubt be shortly available. 

From what we have said, it will be gathered that 
the contents of the Paris Exhibition of 1900 will, to 
a large extent, consist of severely selected collectivi- 
ties, arranged certainly by international Groups, and 
possibly by Classes, and that the old and impressive 
feature of characteristic national courts will be 
absent. The experiment is a somewhat bold one, 
and the results will be watched with anxiety, espe- 
cially by exhibitors who, while being widely scat- 
tered, may be brought into much closer contact 
with foreign competitors than has been the case 
hitherto. 








BRAZED COPPER STEAM PIPES. 


AN investigation recently made by Professor 
Arnold, of Sheftield, on behalf of the Committee of 
Lloyd’s Register of British and Foreign Shipping, 
appears to point to a new danger in the use of 
large copper steam pipes. This practice grew up 
in the days of low steam pressures, and proved 
for many years very successful. Copper is a 
metal which has extraordinary powers of standing 
punishment, as is shown by the comparatively ex- 
cellent results obtained with it as a material for 
stay bolts. It could thus be used in a steam pipe 
with a much less liberality of curvature than the 
early engine builders found necessary to provide 
for expansion when cast iron was employed for the 
purpose. Space being always at a premium on 
board ship, the use of copper pipes in this way re- 
sulted quite naturally, particularly as an expansion 
joint of the stuffing-box type failed to be satisfac- 
tory with the older types of packing material. Un- 
fortunately, however, the strength of copper and, 
still worse, its alloys, falls off somewhat rapidly 
with increasing temperatures. 

Whether the capacity of these materials for 
taking punishment is equally effected is another 
matter, since so far there has as yet been no con- 
dition recognised in copper corresponding to that 
arising in the case of steel when warmed to a blue 
heat. In fact, some recent experiments made by 
Professor Warren, though not altogether con- 
cordant, inter se, show no serious falling off in the 
percentage elongation of copper up to temperatures 
of 400 deg. Fahr., or more. It is then probable 
that the many fractures of copper steam pipes 
which have been recorded since the introduction 
of the triple-expansion engine are to be attributed 
to the fact that designers, in thickening the walls of 
their pipes in order to withstand the greater pres- 
sures, failed to note that the extra stiffness accom- 
panying this increase of strength required to be 
compensated for by augmented curvature in the 
line of piping. Amongst the failures of such pipes 
which have been investigated by the Board of Trade, 
by far the largest number appear to have arisen 
from an oversight of this nature. Once this fact 
has been recognised there is little excuse for future 
accidents of a like nature ; and in view of the ex- 
ceedingly fatal results which almost certainly 
follow, engineers neglecting to provide their pipes 
with such flexibility are undertaking a very grave 
responsibility. So far the objections to the use of 
copper are met easily enough, but the accident to 
the steam pipe of the Prodano raises questions of 
a totally different nature. This boat was built at 
Blyth in 1890, and was engined by the North- 
Eastern Marine Engineering Company. Her steam 
pipes were examined externally in 1890 by Mr. 
Walliker, Lloyd’s senior surveyor at Cardiff, who 
detected nothing wrong. Nevertheless, nine months 
later, one of these pipes burst at sea, killing two 
engineers and two firemen. At the Board of Trade 
inquiry subsequently held, the Court came to the 
conclusion that the explosion was due to the braz- 
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was not thought to be justified by the very expe- 
rienced engineers who direct the technical depart- 
ment of Lloyd’s Registry, and consequently caused 
them to seek the aid of Professor Arnold in en- 
deavouring to definitely determine whether, as 
was their contention, brazing originally sound had 
deteriorated with length of years and service. 

That the brazing was sound at the outset seemed 
to be settled by the fact that the burst pipe had origi- 
nally been made in a straight length, and afterwards 
bent, whilst cold, to a sharp curve ; but how or why 
subsequent deterioration should have occurred was 
by no means obvious. To clear this up, portions of 
the broken pipe and its fellow were sent to Pro- 
fessor Arnold, together with samples of a brown 
incrustation scraped from the interior of the latter, 
some of the cylinder oil used, a sample of ‘‘ Zyn- 
hara,” an anti-corrosive fluid used in the Prodano’s 
boilers, portions of the main steam pipe from another 
vessel, specimens of the brazing solder used, and of 
Muntz metal, both in the newly-cast state and as 
deteriorated by the action of bilge water. Microgra- 
phic examination of the various metallic specimens 
were made by Professor Arnold. Starting with the 
sample of Muntz metal, it was found that in the 
case of the specimens which had been corroded by 
bilge water, large areas presented an appearance 
totally different from that exhibited by specimens 
of the new metal. On examining in the same way 
the brazed seams of the Prodano’s pipes, a similar 
change was found to have occurred in a large pro- 
portion of the solder. Whilst portions of this still 
retained the original internal structure of the 
brazing, large areas showed up as a finely-granu- 
lated, coppery-looking mass. Unfortunately, suf- 
ficient of this solder could not be obtained from the 
pipes of the Prodano for an accurate analysis of the 
original and altered composition of the solder to be 
ascertained ; but as it chanced, the steam pipes of 
another steamer were found by Mr. Walliker to 
resemble those of the Prodano at his last examina- 
tion of that vessel. Portions of these pipes were 
also sent to Professor Arnold, and a similar altera- 
tion in the solder established, whilst the amount of 
solder now available permitted of its being accu- 
rately analysed. When the pipe was new, this 
solder contained probably about 62 per cent. of 
copper, an amount which was greater than it con- 
tained when newly cast, since a certain proportion 
of the zinc always volatilises during the operation 
of brazing. In its deteriorated state this solder 
contained but 18 per cent. of zinc, and its porous 
condition is shown by the fact that its specific 
gravity had fallen from 8.24 to 7.45. Moreover, Pro- 
fessor Arnold discovered that even the remaining 
zine no longer existed in the metallic form, but was 
completely oxidised. This oxidisation, Professor 
Arnold thinks, was brought about by the action of 
fatty acids arising from the decomposition of the 
lubricating oils used in the cylinder by the high- 
pressure steam. ‘These acids found their way from 
the cylinder to the condenser, thence to the boiler, 
and finally into the steam pipe, with the results just 
set forth. As against this, it has to be noted that 
Professor Arnold failed to effect saponification of a 
mineral oil stated to be similar to that said to be used 
on board the Prodano, even after exposure to a brisk 
current of steam for an hour, and this point seems 
in need of further elucidation. If the mineral oils 
now used as cylinder lubricants can be decomposed 
in this way and bring about such serious corrosion, 
quite new regulations as to the use of brazed seams 
will be required; but it is quite possible that 
through accident or inadvertence, vegetable or 
animal oils may have been employed on the Prodano. 

With a view to avoiding such accidents in the 
future, the assessors at the Board of Trade inquiry 
made several recommendations, the most practical 
of which is the proposal to do away with copper 
pipes altogether and substitute iron or steel ones. 
The other suggestions made seem much less to the 
point, and in particular the court appear to have 
attached exaggerated weight to the value of hy- 
draulic tests. In fact, they recommend that all 
Copper steam pipes over 3 in. in diameter, should 
be tested every four years, under an hydraulic pres- 
sure, straining the metal up to 24 tons per square 
inch. Such tests are very often fallacious, and 
Seem particularly so in the case of a pipe having a 
brazed seam. Were deterioration general some 
valuable information might, perhaps, be obtained by 
observing the deformation of the pipe under pressure, 
but, the wasting away being quite local, the total 
deformations will naturally be but little affected. In 
fact, the matter is very much on all fours with the 





dead-load test of a bridge, where a weak bar may 
be dangerously overstrained without practically 
affecting the deflection of the bridge under test, or 
otherwise giving evidence of its unfitness for its 
work. Indeed, a piece of the Prodano’s pipe, in 
which the brazing was afterwards found by Professor 
Arnold to be seriously corroded, only burst when 
afterwards tested on the pressure reaching 890 lb. 
per square inch, or nearly six times the working 
pressure, which, in itself, shows the inconclusive- 
ness of the proposed hydraulic test. Where copper 
pipes are used the court recommended that they 
should be wrapped with wire. That safety can be 
secured in this way is not open to doubt, since our 
heavy guns as now manufactured owe the major 
portion of their strength to wire wrapping; but 
theory shows and experiment has confirmed it, 
that to be effective such wrapping should be close. 
Lloyd’s Committee do not appear favourable to 
this method of reinforcing pipes, though in their 
report on the Prodano explosion they have re- 
frained from formulating their objections in detail, 
simply stating that in most of the explosions re- 
corded little or no benefit would have been gained 
had the pipes been wire-wound. So far as these 
failures have been due to insuflicient provision for 
expansion, this view is probably well based ; but 
the seriousness of the Prodano accident would 
certainly have been greatly diminished had the 
steam pipes been thus strengthened. 

The Board of Trade Assessors further recom- 
mended the thorough examination and inspection of 
steam pipes at comparatively short intervals ; and 
such inspections, where the conditions are at all 
favourable, certainly give much more information 
as to the safety of a structure than any hydraulic 
test. Unfortunately, however, the deterioration 
of the brazing, which was responsible for the 
Prodano disaster, occurs mainly at the interior of 
the pipe, the outside of the seam being com- 
paratively little affected ; this being more especially 
the case when the pipe is covered with lagging, 
which prevents the access of corrosive agents to 
the outer side of the joint. The difficulties of 
satisfactorily inspecting the interior of a main 
steam pipe are obvious, and in most cases would 
seem insuperable. 

For stationary engines we many years ago used 
wrought-iron riveted main steam pipes, which have 
given great satisfaction; but, as already pointed 
out, there is usually in these cases ample space to 
get in a long pipe with a couple of right-angle 
bends, which easily provide the expansion. On 
board ship space is more cramped, and hence ex- 
pansion joints must be adopted if steel or iron 
pipes are used. For experimental work, the very 
ingenious flexible metallic tubing introduced some 
years since has been proved a great convenience, 
enabling an engine to be erected on the testing 
bed with an expenditure of a minimum of time and 
trouble. Such tubing has been used in this way 
for quite high steam pressures, though it is no doubt 
possible it might prove less satisfactory as a per- 
manent fixture. There is, however, no fear of its 
being injured by expansion strains, which appear 
responsible for most of the steam-pipe accidents. 








EUROPEAN POWERS IN 
FAR EAST. 

Events are rapidly justifying the opinions which 
we expressed about affairs in the Far East when 
Russia began to take active steps to carry out her 
long-cherished designs, and when it was reported 
that a treaty had been made between China and 
Russia which gave the latter practical control of 
Manchuria and Northern China. The existence of 
a, formal treaty was denied, although it was admitted 
that certain arrangements had been made for carry- 
ing the Trans-Siberian Railway through Manchuria 
on conditions that were very favourable to Russia. 
The diplomacy of Russia is always very skilful, and 
it must be judged, not simply by its immediately 
apparent results, but also by its probable or inevit- 
able consequences. It was quite evident that 
further steps would soon follow, and we said at 
the time that ‘‘we may rest assured that it does 
not much matter to Russia whether the other items 
of the reported treaty are to be found in a formal doc- 
ument or not, as she will carry them out as soon as 
she finds it convenient or necessary todo so. The 
British Government must keep itself well informed 
regarding the development of events, and take care 
that the concessions to Russia are consistent with 
the most favoured nation principle which forms a 


THE 





feature in all modern treaties. While ailowing 
Russia to develop in a legitimate manner, and asking 
no favours for our merchants and manufacturers, we 
must insist, as far as we can, that they have a fair 
field for the extension of their trade and com- 
merce.” 

It must be admitted that an autocratic Power 
like Russia has a great advantage in the matter of 
diplomacy over a constitutional Power like Britain, 
which is so open to popular criticism ; and no one 
will deny that the British Government has been 
forced, to a certain extent, to depart from its 
publicly-expressed policy by the action of Russia. 
The right of Russia to an ice-free port was admitted, 
but the possession of Port Arthur and of Ta-lien- 
wan went far beyond that. Port Arthur was not 
a commercial harbour, and it was extremely 
doubtful whether it could be converted into 
one ; it was a naval port, capable, in the hands 
of a great military Power, of being made 
almost if not absolutely impregnable ; and _ its 
abandonment by Japan at the close of the 
late war was insisted on by France, Germany and 
Russia, on the ground that it was a menace to 
Peking. The Russian Government explained that 
it was their intention to maintain as far as possible, 
the status quo previously existing with regard to 
Port Arthur and Ta-lien-wan, with the exception 
that the latter should be open to foreign commerce ; 
that the sovereign rights of China and respect for 
treaties should be maintained ; that British ships 
of war and of commerce should be admitted to Port 
Arthur to the same extent as they had been under 
Chinese regulations. At the same time it was not 
intended to convert it from a close military port into 
a commercial port, although Ta-lien-wan would be 
open to the commerce of the whole world on the 
most favourable conditions. 

The Duke of Devonshire said that Her Majesty’s 
Government entertained no illusion on the subject, 
but regarded the acquisition of Port Arthur by 
Russia, while the Gulf of Pe-chi-li remained in 
the hands of a Power so weak as China, as giving 
to Russia strategetical advantages by sea similar to 
those she already possessed, or would soon possess, 
by land; and they believed that it would be 
considered throughout the whole East as the com- 
mencement of the absorption of the Chinese 
Empire. They therefore made representations 
to the Russian Government as to the unfortunate 
consequences of the step which was being taken by 
Russia ; at the same time disowning any desire on 
their part to interfere in Manchuria, beyond the 
degree that might be necessary for the protection of 
their treaty rights. Their representations were not 
successful in their object ; and in order to maintain 
their own interest and avert the evil results of 
Russian action, they intimated to the Chinese 
Government that they required, in their own in- 
terests as well as ours, the refusal of a lease of the 
port of Wei-hai-wei on conditions similar to those 
on which the cession of Port Arthur had been 
made to Russia: the cession to come into force 
upon the evacuation of the port by the Japanese 
on payment of the indemnity ; and it was evident 
from what was said that this had been done with 
the consent and goodwill of Japan. 

There will, of course, be differences of opinion as 
to the value of Wei-hai-wei, and the wisdom of the 
policy which has been pursued by the British 
Government. It is to be noted that the concession 
of China to the demand was accompanied only by 
two requests: first, that facilities should be 
afforded to Chinese ships of war making use when 
necessary of the harbour of Wei-hai-wei; and 
next, that our occupation of Wei-hai-wei should be 
made the occasion of granting to them special 
facilities for the training, under British officers, of 
officers for the Chinese naval service; and these 
requests Her Majesty’s Government were disposed 
to entertain in the most favourable manner. It 
would be very expensive and very difficult for 
Britain to attempt to make Wei-hai-wei, in itself, 
sufficiently strong to withstand all possible attacks of 
Russia ; but, as the Duke of Devonshire remarked, 
there could be no doubt that its possession would 
be of the most material service in maintaining and 
asserting our naval supremacy in those seas. Its 
occupation by a Power friendly to China would go a 
long way to relieve the Chinese Government from 
the anxieties it not unnaturally felt at Port Arthur 
being occupied by a great military Power ; while, on 
the other hand, the measure would seem to give the 
necessary time and opportunity for the establish- 
ment and consolidation of our influence in the 
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region of China, where that influence was most vital 
and essential. In our opinion, that influence can 
be best exerted, not by direct action through our 
navy and army, but by awakening the Chinese to 
a sense of their power and helping them to stand up 
for their rights. It is to be hoped that the request 
for assistance in the training of naval officers indi- 
cates the intention of organising a navy sufficiently 
strong to put an end to the game of grab which has 
been carried on for some time by the chief 
European Powers. A year or two ago, Lord 
Wolseley expressed the opinion that if he were 
given a free hand he could raise a Chinese army 
which in a short time could face any army in the 
world ; and the recent misfortunes of China may, 
in the end, be productive of good, if they make 
her aware of her strength and give her the 
determination to use it. Mr. Balfour traced 
the recent difficulties to the unaccountable weak- 
ness of China, which has in one way or another 
provoked—he did not say attacks, but changes in 
the Far Eastern policy of more than one country ; 
and, as is his wont, he philosophised on the sub- 
ject. China, however, cannot be studied from the 
outside in an intellectual manner, and Western 
philosophers for the most part mistake the main 
features of Chinese civilisation. Probably recent 
events may give a lesson which may be more 
effective than years of schooling ; and China may 
awaken and take her place among the great nations 
of the world, instead of, at present, being made the 
prey of all who are animated by commercial or 
political ambitions. 

The following is a short synopsis of the conces- 
sions which have recently been wrung from China. 
Great Britain has obtained an undertaking by 
China not to part with any territory in the valley 
of the Yang-tse-Kiang, either by lease or other- 
wise ; three new treaty ports to be opened, and all 
the internal waterways of China to be open to 
foreign trade. In addition, there is the lease of 
Wei-hai-wei mentioned above. The loan which 
has been negotiated by the Shanghai Bank and a 
German bank, and the undertaking that the super- 
intendent of the Chinese Imperial Customs shall 
remain an Englishman, are of importance in- 
directly. France has obtained an undertaking 
that no part of the provinces of Kwang-tung, 
Kwang-si, and Yunnan shall be alienated to any 
foreign Power, besides the concession of a rail- 
way to Yunnan-fu, and a coaling station oppo- 
site the island of Hainan. Russia has obtained the 
lease on usufruct for a period—nominally 25 years 
—of Port Arthur and Ta-lien-wan, with rights of 
fortification ; besides the right to construct a rail- 
way from Siberia through Manchuria to Port 
Arthur and Ta-lien-wan. Germany has obtained a 
lease of Kiao-chow, and a considerable slice of 
adjacent territory, for 99 years, with the right to 
construct railways in Shantung, and with valuable 


mineral concessions and general ‘‘ hinterland” 
rights. With these points of contact with Euro- 


pean civilisation, China may rest assured that only 
two courses are open to her : she must either awake 
from her lethargy and develop her resources, or be 
content to see her territory absorbed by the Euro- 
pean Powers. Whatever the result may be, it is 
certain to have great influence on the future of 
trade and industry, and therefore the course of 
events must be watched with the greatest care. 
That this is being recognised is evident from the 
fact that all the European Powers have recently 
been increasing their deets in Eastern seas, so that 
they might be prepared for any emergency that 
may arise. The annexed lists given by the Times 
show the naval forces of Great Britain, Russia, 
France, and Germany at present in Chinese waters. 
A comparison of these lists shows that so far as 
sea power is concerned, we have nothing to fear in 
the Far East, even if we stood alone. If we acted 
in alliance with Japan, whose interests in every 
way coincide with ours, the combined force would 
simply put all effective resistance out of the ques- 
tion. At the present time the Chinese Fleet is not 
worth taking into account, although some fine 
vessels are being built in Europe; and, with the 
assistance of British ofticers, China might soon 
have a naval force which would bea most important 
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Also the gun-vessels and gunboats Linnet, Peacock, Ringdove, 
Pigmy, Plover, Swift, Rattler, Redpole, Esk, and Firebrand. 


Rvss1a.—Commander-in-Chief, Admiral Reunoff. 
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Navarin ./91 9,476 |Four 12-in.; eight, 9,000 16.0 
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~ Also the gunboats Koriets, Mandschur, Sivoutch, Vsadnik, end 








factor in the calculations of power in the Far East. 
If, as we have pointed out, there were added a 
well-equipped Chinese army, even the advantage 
of Russia by the Trans-Siberian Railway would be 
more than balanced, and there would be no need to 
fear that European Powers would put forward un- 


Haidamak, and volunteer cruisers Saratoff, Tamboff, and another. 
France.—Commander-in-Chief, Rear-Admiral Gigault 
de la Bédolliére, with his flag in the Bayard (to be 
shifted to the D’Entrecasteaux on her arrival on the 
station). 
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Bayard 80 6011 Four 9.4-in.; two 4,588 | 14.0 
7.4-in ; eightsmaller 
Bruix .. ..| 98 | 4764 Two 7.5-in.; six 9,0.9 18.3 
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reasonable demands. If they would only lay aside 





Algo the gunboats Surprise and Comeéte, 


Great Brrrarn. — Commander-in-Chief, Admiral Sir 
E. H. Seymour, with his flag in the Centurion ; Second 
in command, Rear-Admiral C. C. P. Fitzgerald, with 


Germany, —Commander-in-Chief, Admiral Hoffman, 
with his flag in the Kaiser. Second in command, 
Vice-Admiral Prince Henry, with his flag in the 
Deutschland. 
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Deutschland. . 74 7319 (Eight 10.2-in.; seven; 5,360 14.5 
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4-in. q.-f. | 
Cruisers. | | 
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their mutual jealousies, they would recognise that 
their true interests lie in a strong and well-governed 
China which is open to the trade of the world. It 
is satisfactory to find that the latest step of the 
British Government has met with the approval of 
the other Powers, or at least has not met with any 
effective opposition. It is especially satisfactory to 
observe that the Russian press expresses the hope 
that Britain and Russia will maintain friendly 
relations in China, and by their united efforts 
promote civilisation in the East. 








THE NEW SECOND-CLASS CRUISER 
“ HERMES.” 

Tue Fairfield Shipbuilding and Engineering 
Company, Glasgow, launched on the 7th inst. the 
second-class cruiser Hermes, one of two of the 
same type ordered last spring. The keel was laid 
down on April 24, so that the vessel, of 5600 tons 
displacement, has been launched within a year, 
notwithstanding the drawback of a fire which 
destroyed all the machinery and patterns, and 
delaying the work in the initial stages. This is 
the second cruiser launched this year, the first 
having been the 11,000-ton Argonaut, and in six 
weeks they will launch a third—the Highflyer ; 
while in the same period they expect to lay the 
keel of two 12,000-ton armoured cruisers, to be 
called the Cressy and the Aboukir. It may be 
interesting to compare the Hermes with some 
earlier second-class cruisers, to show the great 
progress which has been made under the regime 
of the present technical advisers of the Admiralty. 





| 
‘*Magicienne.” ¥ Latona” Class.) ‘“ Hermes.” 





| 
| 








1887, | 1898, 
Length between! | 
perpendiculars | 265ft. | 300 ft | 850 ft. 
Beam 5& tol 42 ,,; | 43 ,, 54,, 
Draught (mean) ..| 17ft.6in. | 16 ft.6in. | ee 
Displacement 2950 tons 3400 tons | 6600 tons 
Speed vs 19 knots 20 knots 19.5 knots 
Protection 1}-in, deck |2-in. to 1-in.deck 1}-in. to 3-in. 
/ Six 6-in. | Two 6-in. q.-f. | Guns, 4} in. 
b.-l. guns | ’ 
Nine 6-pdr. | Six 4.7-in. q.-f. | Eleven 4.7-in. 
q.-f. | | q.-f. 
One 3-pdr., | Eight 6-pdr. | Eight 12-pdr. 
Armament One aatatne ‘ os Seven 3-pdr. 


| 
| 
One boat gun | 
} 
| 


One 8 pdr. | Four machine 
Two torpedo | Four machine | One boat gun 
tubes One boat gun | Two sub- 
|Four torp. tubes| marine tubes. 
Normal coal capa- | | ; 
a aes 400 | 400 | 550 
Complement | 218 | 273 | 450 





The design of the Hermes in one or two respects 
introduces improvements on the Venus class, of 
which the Fairfield Company built two, and of 
which in all, nine were constructed, the most notable 
change being in respect of guns and_protection. 
In the Venus there were five 6-in. and six 4.7-in. 
quick-firing guns, and whereas in the new vessel it 
has been considered desirable in the interests of uni- 
formity and to secure a larger supply of projectiles 
to make all the guns of 4.7-in. calibre ; these 
latter fire a 45-lb. instead of a 100-Ib. shot ; but the 
difference in energy is not quite so great, the 
former having a penetration at the muzzle equal 
to 11.9 in., as compared with 16 in. of wrought iron, 
but there is a compensating advantage in greater 








rapidity of fire, In the auxiliary armament there 
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is nochange. In the Venus there was an armoured 
cofferdam for the protection of the cylinders ; but 
in the new ships the protective deck is raised to 
suit this change. The Table we have given, how- 
ever, shows the remarkable advance in second- 
class cruisers in ten years. The Hermes is 85 ft. 
longer than the Magicienne, 6 ft. more beam ; while 
the displacement is almost doubled, the draught 
being increased by 3ft.6in. This difference in 
weight represents superior qualities in every re- 
spect, in armament, in defence, and in radius of 
action. Some time ago we had occasion to com- 
pare the Doris with the Latona class (see Enet- 
NEERING, Vol. lxi., page 776), but the ten years’ 
advance is still more striking. 

In the first place, the increased size of the hull 
gives not only a steadier, but a higher, freeboard. 
The guns on the poop and forecastle of the Magi- 
cienne were 18% ft. above the water-line ; in the 
Hermes they are 283 ft. above the load-line for- 
ward and 19} ft. aft. As regards the attack, it 
will be seen that the new ships are immensely 
superior. They have eleven 4.7-in. quick-firers, 
against the six old breechloaders. Three of the 
4.7-in. guns fire ahead in line with the keel, 
and three fire aft. The guns on either side 
are built partly on sponsons on the upper 
deck level, the bow guns having a radius of 
6 deg. abaft the beam, and the after guns of 
60 deg. forward the beam. The other 4.7-in. 
weapons are mounted on the broadside with a 
large arc forward and abaft the beam. These guns 
are all protected by 4}-in. armoured shields. ‘Two 
of the 12-pounder guns fire forward and two aft, 
the others being on the broadside, while the most 
of the 3-pounder guns are in the military tops. As 
to the supply of ammunition, the Hermes has 
magazines 58 ft. long in the forward part and 
42 ft. aft, in all 100 ft., while in the Magicienne 
the combined length was only 54 ft., 28 ft. forward 
and 26 ft. aft. The increased beam (9 ft.) also 
adds greatly to the area of the magazines. 

As to protection, there is an armoured deck 
extending right fore and aft, curving 5 ft. below 
the water line at the sides, and in the 
centre it rises 1 ft. 6 in. above it. This deck 
ranges from 3 in. to 14 in. in thickness, covering 
the whole of the propelling and steering machinery, 
boilers, magazines, &c. Reserve bunkers are on 
the protective deck over the machinery space, and, 
whilst affording a water-line belt of coal protection, 
they give additional security in the event of damage, 
as they are subdivided into water-tight compart- 
ments. An armoured conning-tower of Harveyised 
steel is placed forward, fitted up with the usual 
means of navigating the vessel and directing opera- 
tions while inaction. The whole of the connections 
with the conning-tower are protected by a steel 
tube extending to the protective deck. The Har- 
veyised armour for this tower was supplied by 
Messrs. William Beardmore and Co., Glasgow. 
Bridges are fitted both at the fore and after ends 
for navigating the vessel under ordinary conditions, 
with the usual compasses, steering wheels, &c. 
Three search lights are operated from these bridges. 

_As to the hull, it may be said that it is built of 
Siemens-Martin steel throughout, on the usual 
principle adopted in warship construction. There 
is a cellular bottom extending the full length of 
the engine and boiler spaces, and before and abaft 
these the water-tight flats of the magazines, &c., 
continue the double-bottom construction right to the 
stem and stern. Under the protective deck the 
side compartments for the full length of the boiler 
space are utilised for stowing coal, the normal 
capacity being 550 tons, although this quantity 
may be doubled by carrying fuel on the protective 

eck, as already indicated. The hull is sub- 
divided by longitudinal and transverse bulkheads 
into numerous water-tight compartments, the 
water-tight doors being worked from the main 
deck as well as from below. The stern-post, struts, 
stem, and rudder are of phosphor-bronze. The 
stem is of the usual. ram form, and the structure 
behind is especially strong and efficiently connected 
to the general framework of the vessel, with a view 
to the contingency of ramming. The rudder is of 
the balanced type, and controlled by Harfield’s 
compensating gear below the protective deck. The 
vessel, being intended for foreign service and long 
cruises at sea, in which the maintenance of a 
uniform speed becomes essential, has been com- 
pletely covered to above the load water-line with 
teak of a minimum thickness of 34 in. and coppered. 


To secure steadiness of gun platform, so necessary 


in a vessel intended for war purposes, bilge keels 
23 in. deep have been fitted for a length of 140 ft. 

As to the machinery, it is still more interesting 
to compare the ship now launched and the prede- 
cessors of the same class, the Marathon and Magi- 
cienne, built 10 years ago, and the Venus and 
Diana, completed in 1896. The Table appended 
shows the leading dimensions in the respective 
classes. 











= Magi- “oy, ” “ ” 
oe canna? Venus. | Hermes 
1889. 1896. | 1898. 
Diameter of high-preseure | 
cylinders .. ae ..| 34} in 33 in. 26 in. 
Diameter of intermediate 
pressure cylinders oe i: a 49 ,, 42 ,, 
Diameter of low-pressure! | 
cylinders .. ae ae 76} ,, 74. (2) 48 ,, 
Length of stroke .. 3 ft. 3 ft. 3 in. 2 ft. 6 in. 
Indicated horse-power 9000 9600 | 10,000 
Steam pressure ..| 155Ib, | 1551b. 300 Ib. re- 
| | duced to 250 
| Ib. at engs. 
Number of boilers .. | 4double- | Ssingle- | 18 Belleville 
| ended | ended | 
Total heating surface ../ 18,600 sq. ft./ 18,740 sq. ft. 24,000 sq. ft. 
» grate surface ..| 535 sq. ft. | 634 sq. ft. | 796 sq. ft. 
Ratio of grate area to heat-| | 
ing surface S5 dat te 1:29.56 | 1:30.15 
Indicated horse-power per) 
square foot of grate area | rr 15.14 12.56 
Heating surface per indi- 
cated horse-power ‘ 1.95 sq. ft. | 2.40 sq. ft. 
Indicated horse-power per 
ton of boilers oe 17.3 22.2 
Indicated horse-power per 
ton of all machinery 1043 | 11.50 





The first striking feature is the increase of steam 
pressure which has characterised all the ships built 
during the last four years, and is entirely due to the 
adoption of the water-tube steam generators. The 
Hermes has the Belleville boiler fitted with econo- 
misers, whereas the Marathon had double-ended 
multitubular boilers, and the Venus and Diana 
single-ended multitubular boilers. The result of 
the increased steam pressure is reflected in the 
ratio of the volumes of the high and low-pressure 
cylinders, which, in the case of the Magicienne, is 
one to 4.917; in the Venus one to 5.028; and in 
the Hermes one to 6.81. The Hermes has two 
low-pressure cylinders to each set of engines, which 
is now the universal practice in the Navy. In the 
matter of framing and material there has been no 
important change. 

The increase in pressure, and the adoption of 
water-tube boilers, of course, has had a material 
influence in the reduction of weight. The total 
weight of the machinery in the case of the Venus 
and Diana was 920 tons, and in the case of the 
Hermes 870 tons ; and it will be seen that whereas 
the Venus only developed 9600 horse-power under 
forced-draught conditions, the ship now building 
will under natural-draught conditions develop a 
power of 10,000. The reduction in weight is 
entirely due to the boilers, and notwithstanding 
the increase of power, the complete boiler instal- 
lation in the Hermes weighs only 450 tons, against 
555 tons in the Venus. . 

There are 18 Belleville boilers in the Hermes, 
with nine elements in the ‘‘ steam generator,” the 
tubes in this case being, as is usual, of solid-drawn 
steel, and 4 in. external diameter; while in the 
economisers there are nine elements, the tubes 
being 2$ in. external diameter. The space 
between the two forms the combustion chamber. 
In this type of boiler the width of the firegrate is 
8 ft., and the length of the firebars is 5 ft. 62 in. 
The boilers are arranged in separate compartments, 
there being six in each boiler-room, arranged 
athwartships with the tubes running fore and aft ; 
there are three funnels which are carried down to 
the top of the economisers. In each stokehold 
there is fitted a Weir’s feed pump, compressed air 
blowers for supplying air to the furnaces and com- 
bustion chambers, and fans for ventilating the 
stokehold, but the stokeholds are open. The coal 
bunkers are arranged on either side of the stoke- 
holds, with an athwartship bunker at the forward 
end. 

Turning now to the engines, it may be said that 
the cylinders are separate and independent castings 
bolted together, each fitted with a cast-iron barrel 
or liner, and arranged for jacketing in all cases. 
The cylinders and valves are arranged as follows, 
starting from the forward end: Flat slide valve, low- 
pressure cylinder, high-pressure cylinder, piston 
valve ; piston valve, intermediate-pressure cylin- 
der, low-pressure cylinder, flat valve. The two 





forward cranks work opposite to one another, and 





are arranged as close to each other as the centres 
of the cylinders admit. The other pair are simi- 
larly arranged, and have the cranks at right angles 
to the forward cranks. All the valves are con- 
trolled by the usual double eccentric and link- 
motion gear. In front the cylinders are supported 
on forged-steel columns, while at the back the usual 
cast-iron A-frame is adopted. 

The condensers are of brass and placed in the 
wings, the steam being condensed outside the tubes. 
The two centrifugal pumps are of gun-metal, and 
each is worked by an independent engine, but a 
cross connection has been arranged so that either 
or both condensers may be supplied with cooling 
water from either pump. The feed, bilge, and hot- 
well engines are also independent, and an auxiliary 
condenser is fitted in each engine-room with sepa- 
rate circulating and air-pump for the auxiliary ma- 
chinery. 

The shafting is of forged steel, the cranks being 
13 in. in diameter with an 8-in. hole, the line shaft- 
ing is 12 in. in diameter with an 8-in. hole, and the 
propeller length is 14} in. in diameter with a 9-in. 
hole. The propellers are of gun-metal, each 
having three adjustable blades, the diameter being 
12 ft. 9 in. and the pitch 13 ft. 6 in., and when 
running at a speed of 180 revolutions per minute 
the ship is expected to attain a speed of 194 knots. 








NOTES. 
Seernc Unper WATER. 

AN engineer of Cracow, Malachowski, has de- 
vised a valuable instrument, by means of which plant 
and animal life can be studied under water, and 
ships’ hulls and bridge piers be examined. The 
instrument is practically a binocular with a long 
tube. It consists of three parts, the lenses, the 
diverging tube made of zinc, and the’ closed box 
into which the zine cone fits. This box is made of 
sheet iron, hasa diameter of about 1 ft., and is 
closed below by a strong glass plate packed between 
rubber washers. In order to protect the plate 
from stones, the box is provided with iron feet. 
The field of view under the plate is illuminated 
by an electric incandescence lamp, which is held by 
a bent arm. Another lamp can be fixed in‘a short 
branch tube starting from the box. This branch, 
which is hermetically closed, is needed, because 
the moisture would condense on the inner face of 
the glass plate, if this face were not carefully 
painted with pure vaseline. To do this, the box 
must be accessible. Weights are required to over- 
come the hydrostatic pressure. That pressure 
might crush the glass plate, and the water rushing 
up damage the lenses and the eye of the observer, 
were it not that such water would find an exit 
through an opening in the upper part of the tube. 
Captain Muzyka, whose short description in the 
‘¢Mittheilungen iiber Gegenstiinde des Artillerie- 
und Genie-Wesens” we follow, states that Mala- 
chowski has experimented with tubes 50 ft. long. 
The electric wires are carried down inside the tube. 
When lateral observations are to be made, as will 
generally be the case on board ship or for operations 
connected with hydraulic engineering, the inventor 
employs a different box, in which a mirror is placed 
at an angle of 45 deg. We do not know how far the 
experience of the inventor extends, but he seems to 
have overcome the more apparent difliculties. 


SHIPBUILDING DuRING THE Past QUARTER. 

The long period of restrained activity in our ship- 
yards, which was the natural consequence of the 
recent labour dispute, has had the effect of crowd- 
ing nearly every building slip in the country. 
Lloyd’s return for the first quarter of the present 
year shows that, excluding warships, no less than 
606 vessels of 1,185,121 tons gross were under con- 
struction in the United Kingdom on March 31. 
This exceeds the returns for the corresponding 
quarter of last year by 178 boats and 356,640 tons 
gross, and the figures were in 1897 themselves very 
high, being the greatest since 1892. The substitu- 
tion of steam for sail continues, for whereas in the 
1897 return there were 40 sailing vessels, aggre- 
gating 18,042 tons gross, the figures for this year 
show but 27 sailing ships, and these of small capa- 
city, their tonnage being but 4085 tons in the 
aggregate. The average size of the steamers under 
construction is slightly less than last year, being 
2042 tons gross in place of 2090, in spite of the fact 
that this year’s return includes four boats of over 
10,000 tons in place of three. The most common size 
of steamer is a boat of but 100 to 199 tons, of which 
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156 are being built at the present time. This class 
of boat is, however, run closely by those of from 
3000 to 3999 tons capacity, of which 102 are now 
on the slips. This appears to be the favourite 
size for cargo boats, though the 2000 to 2999-ton 
ship is also popular, 68 of this tonnage being 
recorded in the returns. Of the boats building, 
469 are for British owners, to which must be added 
19 under construction for colonial account. These 
together make up 79.3 per cent. of the total 
tonnage returned. As for the remainder, Japan 
appears to be our best customer, as the boats 
being built on her account, though but nine 
in number, are of large size, aggregating 40,010 
tons gross, whilst the 20 boats on order for Russia 
show a total of but 33,276 tons. Spain comes 
third with 10 vessels of 26,330 tons gross, and is 
followed by Denmark with 14 vessels of 25,915 
tons gross. As regards the vessels being built 
abroad, Germany makes by far the best show, as 
her yards return as under construction 42 ships of 
80,601 tons gross. France comes second with 33 
ships of 55,540 tons gross. America is put downas 
having but 20 boats under construction, and of small 
size; the total tonnage being but 19,252. In this 
return, however, it would seem that vessels built for 
the Great Lakes are not included, an omission which 
under-estimates very materially the importance of 
the American shipbuilding industry. The figures 
given above do not include warships nor boats 
under 100 tons register, unless the latter are 
intended to be classed at Lloyd’s. A heavy tonnage 
of warships is also on the stocks throughout the 
United Kingdom, there being 16 vessels of 104,810 
tons displacement under construction in the Royal 
dockyards. To this must be added 49 vessels, of 
133,695 tons total displacement, being built for the 
Admiralty at private yards, whilst for foreign 
governments 30 war vessels are being built, which 
will displace 117,429 tons. 


AGREEMENT FOR THE CONSTRUCTION OF THE 
MANCHURIAN RatLway. 

A dispatch has just been published from Her 
Majesty’s Ambassador at St. Petersburg, inclosing 
an agreement concluded between the Chinese 
Government and the Russo-Chinese Bank for the 
construction of the Manchurian Railway, some 
points of which are interesting as throwing light 
on the general policy of the Russian Government 
regarding railways in the north of Asia. It is 
worthy of note that the agreement dates from 
August, 1896, thus supporting the opinion that 
we have several times expressed, that recent 
events in the north of China are only the deve- 
lopments of the understanding which was come 
to nearly two years ago, the extent of which, 
however, has never been fully recognised. The 
agreement was concluded by the Imperial Chinese 
Goverment with the Russo-Chinese Bank, and a 
company was formed under the name of the 
‘** Kastern Chinese Railway Company,” for the con- 
struction and working of a railway within the con- 
fines of China, from one of the points on the 
western borders of the province of Wei-Lum-Tsian 
to one of the points on the eastern borders of the 
province of Ghirin, and for the connection of this 
railway with those branches which the Imperial 
Russian Government will construct to the Chinese 
frontier from Trans-Baikalia and the Southern 
Ussuri lines. This company is empowered, subject 
to the sanction of the Chinese Government, to 
exploit, in connection with the railway or inde- 
pendently of it, coal mines, as also to exploit in China 
other enterprises—mining, industrial, and commer- 
cial. For the working of these enterprises, which 
may be independent of the railway, the company 
shall keep accounts separate from those of the rail- 
way. In virtue of the agreement with the Chinese, 
the company will retain possession of the Chinese 
Eastern Railway during the course of 80 years 
from the day of the opening of traftic along the 
whole line. Recognising, however, that the enter- 
prise of the Chinese Eastern Railway will be 
realised only owing to the guarantee given by the 
Russian Government in regard to the revenue of 
the line for covering working expenses, as well as 
for effecting the obligatory payments on the bonds, 
the company on its part binds itself to the 
Russian Government, during the whole term of 
the concession, under the following obligations : 
1. The railway, with its rolling stock, &c., 
shall always be maintained in good order, and 
satisfy all the requirements of the service of 
the line in regard to the safety, comfort, and 


uninterrupted conveyance of passengers and 
goods. 2. The traffic must always be maintained 
conformably with the degree of traffic on the ad- 
joining Russian lines. 3. The traftic from these 
lines shall always be received and despatched with- 
out delay. 4. Through trains shall be run at speeds 
not less than those on the Siberian Railway. 
5. A telegraph shall be established along the line, 
and maintained in good order. 6. The Chinese 
Eastern Railway shall always be kept up to the 
full requirements of the traflic of the Siberian lines, 
and if the means at the command of the directors 
be insufficient, they may apply to the Russian 
Minister of Finance for pecuniary assistance. 
During the whole 80 years’ term of the concession, 
passengers’ luggage, rates of freight, &c., shall not 
be subject to Chinese dues and taxes if the traftic 
is through. Other traffic is to be subject to 
favourable conditions. After giving details of the 
financial arrangements and various other,matters 
into which we need not enter, it is stipulated that, 
in accordance with the agreement concluded with 
the Chinese Government, the latter, after the 
expiration of 80 years of possession of the railway 
by the company, enters into gratuitous possession 
of it and its appurtenances. Should, however, 
the Chinese Government, on the expiration of 36 
years from the time of completion of the whole 
line and its opening for traffic, wish it, it has the 
right of acquiring the line, on refunding to the 
company, in full, all the outlays made on it, and 
on payment for everything done for the require- 
ments of the railway, such payments to be made with 
accrued interest. In no casecan the Chinese Govern- 
ment enter into possession of the railway before it 
has lodged in the Russian State Bank the necessary 
purchase-money. The purchase-money lodged by 
the Chinese Government shall be employed in 
paying the debt of the company under its bonds, 
and all sums, with interest, owing to the Russian 
Government, the remainder of the money being 
then at the disposal of the shareholders. Probably 
the historians of the next century will find this 
agreement an interesting historical document, and 
will compare how far its proposals have been carried 
out, and how far they have been put aside by the 
development of events. If the word of the Russian 
Government is of any value, they may be accepted 
as indications of its present intentions. 








Tuk TELEPHONE IN THE WEstT.—It is interesting to trace 
the growth of the telephone in the west of England and 
South Wales. In January 1893, there were 4470 lines in 
this division ; there are now nearly 9000, so that in five 
years the number has doubled, and the increase is still 
growing. In Bristol, after considerable delay, under- 
ground work is now actively in hand. In Bath the work 
1s approaching completion ; and in several other towns in 
the district arrangements are in progress for substituting 
underground cables for poles and wires. Tenders for a 
large new building in a central position in Bristol are 
now underconsideration. There will be a spacious switch- 
room, anda large switchboard with all the latest improve- 
ments for insuring correctness and rapidity in the trans- 
mission of messages. 

THE RontGen Society,—At the last meeting of the 
Rontgen Society, Mr. Wimshurst read a paper upon the 
‘* Advantages of Using the Influence Machine for 
Exciting the X-Ray Tubes,” and made some observations 
upon the phenomena displayed by the excited tubes. In 
the first place, he called attention to the many troubles 
which are common to the use of the coil, and its appen- 
dages. He then showed that the influence machine would 
light the screen more steadily, that it would produce 
p pag with less exposure, and that in practice it 
needed no attention to keep it in order. He then men- 
tioned the course followed in the preparation of the 
tubes, and by reasoning, reached the conclusion that 
ether takes little, if any, part in the transmission 
of the electricity, and that the mercury vapour 
which enters the tube while undergoing exhaustion 
was probably the medium which started and main- 
tained the particular light vibration. He then reviewed 
the earlier theories relative to the X-rays produced by a 
bombardment of the anode, or positive terminal, by mole- 
cules shot off by the cathode, or negative terminal ; and 
showed, by a wheel, with suitable vanes, and by paper 
fans, all of large size, and used in the open air, that the 
flow of electricity, or of the molecules, was from the 
anode to the cathode, and not, as had been supposed, 
from the cathode to the anode. He assumed that the 
rotation of the wheel and the fans is caused by simple 
electrification of the material, and the known law of 
electrical attraction and repulsion. He next concludes 
that the heating of the anode is caused by the conversion 
of energy into heat manifesting itself upon the surface 
of the anode, and that the heating of the large wire 
terminal, with its patch of metal, must be due to 
some phenomena which has not yet been truly valued. 
Mr. Wimshurst’s conclusions are so opposed to what has 





hitherto been believed, that they are not likely to be 
accepted without further corroboration. 


THE LATE MR. JOHN METHVEN. 


WE regret to have to record the death of Mr. John 
Methven, M.I.C.E., chief engineer to the Gas Light 
and Coke Company, which occurred at Brighton on 
Monday, April 4. The deceased gentleman was but 
53 years of age at the time of his premature decease, 
His father was Mr. David Methven, who was engi- 
neer at the St. Pancras Works of the old Imperial 
Gas Company, and later on lessee of the Portsea 
Island Gas Works, so that his son had an an- 
cestral connection with the gas industry. Mr. 
John Methven served an apprenticeship in engi- 
neering with Messrs. Walter Mabon and Co., of 
Manchester, and at its completion worked for some 
time under his father at St. Pancras. Henext became 
secretary and engineer to the Redhill Gas Company, 
but in 1872 proceeded to Birmingham, where he 
occupied the post of assistant-engineer at the Windsor- 
street Gas Works, which at that time had not passed 
under the direction of the Corporation. His stay here 
was short, as the next year found him installed as 
engineer at the Nine Elms works of the London (ias 
Company, a position which he retained on the absorp- 
tion of this latter company by the Gas Light and Coke 
Company. In 1891 he was promoted to Beckton as 
chief engineer in succession to Mr. F. Beale. Mr, 
Methven’s name will be principally associated with 
photometry, he being the inventor of the well-known 
Methven screen. He contributed several papers on 
this subject to different technical societies, two of 
which are to be found in the Proceedings of the Gas 
Institute, or its predecessor, the British Association 
of Gas Engineers, to which he was elected a member 
in 1870. Shortly after the conversion of this society 
into the Gas Institute, Mr. Methven took his name off 
the membership roll and joined the Institution of (tas 
Engineers, of which he was elected president in 1893, 
In 1884 he became an associate member of the Institu- 
tion of Civil Engineers, and was admitted full member 
in 1896. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 1, 1898. 

DurinG the past week inquiries from abroad have 
awakened interest in the possibilities of a sufficiently 
active demand from across the water to result in a 
a of prices at home, which is much desired by 
plate and structural iron makers. The possibility of 
stronger foundry iron quotations grows out of efforts 
made to mark up ores used for foundry purposes. 
Besides that, the enormous production of foundry and 
forge irons, and the probabilities of an accumulation of 
stocks, is driving the producers into the consideration 
of measures designed to conserve their interests. The 
demand for steel is taxing productive capacity, and 
yet prices hug the minimum limit. Billets refuse to 
advance, although tempted. Bessemer pig makers are 
crowding negotiations to get better prices. Bar iron 
is at the tail end. Plates and shapes are in active 
demand, but mills cannot book business far enough 
ahead to warrant a tenth cent advance. Government 
work may soon become a favourable factor. Projectile 
works and powder mills are busy. Steel rails are 
active in small lots, and foreign orders are practically 
assured for April working. Taking it all in all the 
iron trade is gaining, and while prices are weak the 
uncovering of heavier requirements affords comfort. 
Charcoal pig iron is very active in connection with 
Government work. Coal mining is active, except in 
the anthracite region. The ore-shipping season on the 
Lakes opens in two weeks. Enormous sales have been 
made, and the tonnage capacity will be engaged well 
into the fall. 

April 8. 


Very large purchases of ore, billets, plates, shapes, 
rods, and sheet bars have been made within a few days, 
though without any perceptible effect on the market. 
All those industries which are — for furnishing 
war material are crowded night and day. Disappearing 
carriages for mounted guns are crowding capacity 
especially. Apart from the exceptional demand 
created 4 war exigencies, there is no particular 
change. The reports from all steel centres show that 
mills are oversold, and that requirements for later 
deliveries are being daily presen The conditions 
for a stronger market are gathering ; but while this is 
true, there is a preparation going on for a stretching 
of capacity. Billets are 15.50 dols. at mill, Bessemer 
pig 10 dols. at furnace, forge 10 dols. Combination 
movements are in progress. A meeting was held in 
this city last Friday of pig-iron makers and of manufac- 
turers from the south and west, at which restriction 
was seriously discussed without result, The produc- 
tion of pig iron now averages 1,000,000 tons per 
month, The moderate accumulation is liable to be 
swept away at any time, despite the strong aes 
towards restriction. The desire in all branches 0 
tin, iron, and steel industries is very strong for more 
reasonable prices, especially in view of the larger 
consumption. Steel rails have been selling better 10 





western markets, where regaining requirements are 
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much more urgent than in the eastern States. A great 
deal of export business in steel products is held in 
abeyance, in view of the war situation. Our inquiries 
indicate possibilities of a very satisfactory volume of 
European business. 








MANCHESTER STEAM USERS’ 
ASSOCIATION. 

TE annual meeting of the members of this Association 
was held at the offices of 9, Mount-street, Manchester, 
on Tuesday, April 5, the President, Mr. Adam Dugdale, 
Blackburn, in the chair. 

The Association appears to have had a prosperous year, 
as, from the report just issued, we learn that 116 works 
and 164 boilers have been added to the number under its 
care during 1897. At the close of the year the number of 
works, fo. the number of boilers under inspection, was 
larger than at any previous period. The revenue was 
also the highest hitherto realised, and showed a surplus 
over expenditure of 1017/. ; ae 

The report states that 6,167 ‘‘entire” examinations of 
boilers were made, exclusive of 221 partial ‘‘entire” 
examinations, viz., ‘‘internal” and ‘‘flue” examinations 
only. The number of boilers under inspection is 6181. 

he experience of another year confirms that of 
previous years as to the soundness of the principles of the 
system of inspection carried out by the Association and 
the adequacy of such inspections to prevent steam boiler 
explosions. The pecuniary guarantee given to the 
members of the Association 1s not a simple insurance, but 
is more than that ; it is a pecuniary guarantee, and is also 
a scientific guarantee of safety. It has always been a 
fundamental rule of the Association not to guarantee a 
boiler unless the boiler has been subjected to an ‘“‘ entire” 
examination. Upon this examination the guarantee is 
based, and a repetition of the examination annually is 
necessary to the continuance of the guarantee. Were 
such a system in universal operation, the committee 
believe that practically steam boiler explosions would 
cease to occur. oe 

During the past year no boiler under the Association’s 
care has burst, but the Committee have recorded 52 ex- 
plosions outside its ranks, killing 33 persons and — 
55 others. Of these explosions 23, killing 10 persons an 
injuring 40 others, may be termed ‘“‘ proper” explosions ; 
while the remaining 29, killing 23 persons and injuring 
15 others, may be termed ‘‘miscellaneous ” explosions, 7.¢., 
those arising from the bursting of steam pipes, stop 
valves, stills, fuel economisers, drying cylinders, &c. 

Owing to the mild weather at the beginning and end of 
the year, the number of explosions from kitchen and 
heating boilers was very small. Only one kitchen boiler 
explosion. is recorded, by which two persons were killed 
and four others injured. There were three heating boiler 
explosions, injuring two persons. 

Under the Boiler Explosions Acts, 1882-90, the Board 
of Trade have held 82 preliminary inquiries during the 
year, so far as recorded up to the time of going to press 
with this report. Of these, 22 have been followed by 
formal investigations, and costs ranging from 22. to 80/., 
and amounting in the aggre ate to 273/., were ordered to 
be paid by parties found to be in default. In 10 cases no 
order was made as to costs. 

Sir W. H. Houldsworth, Bart., M.P., has reintroduced 
his Boiler Inspection and Registration Biil in Parliament 
this (1898) Session, but it is doubtful whether much pro- 
gress can be made with it. As stated in the last annual 
report of this Association, the Bill, if carried out, would 
not affect steam users who now place their boilers under 
competent inspection, but would compel careless steam 
users to adopt the precautions at present observed by 
careful ones. 

During the year considerable service was rendered to 

members when making alterations and laying down new 
boilers at their works. This branch of the Association’s 
assistance is most important and useful. 
_ Since the period to which this report extends, a new 
issue of ‘‘ Advice to Boiler Attendants” has been published 
and circulated amongst the members. The report goes 
onto say: “The Committee record with much regret the 
deaths during the year of Mr. John Ramsbottom, C.E., 
for many years connected with the Association as a 
member of the Committee and as a vice-president ; and of 
Mr. Lavington E. Fletcher, C.E., who for the long period 
of 36 years served the Association with distinguished 
ability, untiring industry, and faithfulness as its chief 
engineer. The engagement of a gentleman to succeed 
Mr. Fletcher as chief engineer received the anxious con- 
sideration of the Committee, and they have pleasure in 
announcing the appointment of Mr. Charles E. Stromeyer, 
M. Inst. C.E., M. Inst. M.E. Mr. Stromeyer was en- 
gaged as engineer-surveyor to Lloyd’s Register, Glasgow, 
for some years, and his book, ‘Marine Boiler Management 
and Construction,’ may be known to some members of the 
Association. The Committee have every confidence that 
the engineering reputation of the Association under the 
able guidance of the late Mr, Fletcher will be maintained 
and extended under Mr. Stromeyer; they look forward 
hopefully to the Association’s’ increased prosperity and 
usefulness, and conclude by asking the continued support 
and interest of the members.” 

After the above report had been read at the meeting, 
a President moved its adoption. This was seconde 

y the Vice-President, Mr. Charles Heaton, Bolton, and 
carried. The Committee were re-appointed for the 
ensuing year, and after a hearty vote of thanks to the 
chairman the proceeding terminated. 





ALABAMA CoKE FoR Mrx100,—Some1800tonsof Alabama 
toke have been despatched from Birmingham, Alabama, 
to Mexico, via Pensacola. Other shipments are to follow. 





THE TRIAL OF PATENT CASES. 
To THE EpriTor OF ENGINEERING. 


Srr,—Referring to your leading article of the 8th inst. 
on the above subject, and its suggestion for a more eco- 
nomical, just, and speedy system of — patent cases, 
I beg to point out a method by which the divurgent pro- 
posals of the Lord Chancellor and yourself as to a remed 
wer be reconciled, and many of the present evils elimi- 
nated. 

With a view to shorten the time now occupied by 
patent cases, and thus avoid the ‘‘block” frequently 
experienced in the Courts, the Lord Chancellor stated 
that the question in the case he referred to was a com- 
paratively short one; but if professors on every subject 
under heaven were to confront each other on such ques- 
tions, the ordinary principles governing Courts of Justice 
could not be adhered to, rn the scientific part of the 
case would have to be remitted to a totally different 
tribunal. 

The ition taken up in your article is that, while not 
venue oh the Lord Chancellor’s strong remarks, you 
differ from his suggestion that it is most satisfactory to 
try patent cases in the ordinary course of law; and 
you suggest the alternative of a lower, and an Appeal 
Court, at the Patent Office, presided over res tivel by 
the Comptroller-General of Patents, and a Judge of the 
High Court, with whom might be associated technical ex- 
perts and a barrister retired from private practice in 
patent cases. 

Taking your own suggestion first, there does not 
appear much room for economy over the present system 
except as to the proposal that patent agents should be 
free to represent the parties concerned; and although 
this is frequently done with success, as you state, in the 
case of oppositions to the grant of a patent and to amend- 
ments, yet very few clients would employ a patent agent 
or a solicitor in preference to a barrister in an infringe- 
ment case. If counsel are to be retained at all, then, for 
well-known reasons, more than one must be retained, and 
so the present expense in this respect would be continued ; 
for it would be highly dangerous to employ men who 
have not had great experience in important cases, for the 
sake of economy. Even if economy could be insured in 
some individual instances, it would, I fear, be fatal to 
justice, for wealthy clients are always in a position to retain 
the most eminent counsel and practised expert witnesses ; 
and if these were retained on the unjust side, the other 
would almost certainly lose. I may also point out that by 
Section 28 of the Patents, Designs, and Trade Marks Acts of 
1883, any of the Courts concerned in legal proceedings shall, 
on request of either party, call in the aid of an assessor 
specially qualified, and try and hear the case wholly 
or partially with his assistance; but I understand this 
has only been done in one or two instances. This confirms 
my opinion that the Lord Chancellor is correct in believin 
that the public, or litigants, prefer patent cases to be trie 
in the ordinary course of law. If this be the case, the 
mere removal of a judge from the High Court to a Court 
at the Patent Office, with the extra assistance suggested, 
would make no practical difference in the time or expense 
involved; it would not insure justice, and it conflicts with 
the ancient procedure of trying such cases in the Court 
of Chancery, or Chancery Division of the High Court, 
as it has now become under the Judicature Act of 1873. 

The extreme cost of infringement cases arises, first, 
from the necessity of retaining one or more leading and 
junior counsel from a very limited number of barristers 
possessing technical know = and experience in patent 
cases. It is not only advisable to have a special Queen’s 
Counsel for his particular knowledge of the class of inven- 
tion to be investigated, but also one other at least to 
prevent the opposite party retaining him ; and this con- 
dition leads to great expense. Of late a similar condition 
has obtained with respect to expert witnesses, who also, 
from their limited number and eminence as scientific men 
or teachers of science, command large fees, and carry 
great weight in giving evidence. The greater number of 
experts employed, the greater number of consultations 
with counsel; and the longer time consumed in giving 
evidence, the more refreshers to counsel and fees to wit- 
nesses; to say nothing of the shorthand and_ printed 
reports. All this leads to an immense waste of time of 
the experts who, instead of waiting about in the Court 
watching for opportunities to trip up rival experts, 
should be in their class-rooms and laboratories ; and the 
mere change of the location of the Court cannot materially 
alter the conditions nor reduce the expense. A — 
of system in taking the evidence, and of presenting the 
technical points involved so that ordinary members of 
the bar can readily grasp them, is required to bring 
about the desired change, and so avoid the scandalous cost 
of obtaining justice in patent cases. ‘ : 

The suggestion I have to make is that in an action for 
infringement or revocation of a patent, all evidence re- 
specting technical matters or the construction or suffi- 
ciency of the specification, be remitted to the Comp- 
troller at the Patent Office, with power to call upon the 
parties to state the points at issue between them in the 
form of statutory declarations, under similar rules to 
those for Oppositions. When issue is joined, the docu- 
ments, with the Comptroller’s observations thereon, should 
be remitted to the Court, who would, of course, have 


d| the right to call any witnesses for further explanation, if 


required. The case should then be tried in the ordinary 
way, any witnesses as to user or other matters of fact, 
being examined by the counsel employed, who would not 
necessarily be such experts in patent cases as those who 
have already become celebrated for their special know- 
ledge. By this system expert witnesses could give their 
evidence in writing or by drawin sed upon the 
documents of the opposite side, without the need of 
appearing at court at all, and under proper limitations as 





to numbers and practical experience in the art referred 
to. The-*Comptroller’s observations should be restricted 
to stating the points at issue impartially, while the judge 
would have the matter within his grasp as clearly as in 
other specialised branches of law, and a speedy and com- 
paratively cheap decision would, I believe, result from 
the change proposed. 

I am, Sir, your obedient servant, 

J. SINCLAIR FatrRFAax. 
7 and 39, Essex-street, Strand, London, W.C., 
April 13, 1898. 








THE ENGINEERING STRIKE. 
To THE Eprror or ENGINEERING. 

Str,—As I reply to another workman’s letter—if I 
made a sweeping assertion, as to labour leaders, I referred 
only to those leaders of the Amalgamated Society of 
Engineers, for I am well aware that Mr. Butt, the miners’ 
leader, said ‘‘that in fighting for our own rights and 
liberties, we must respect the rights and liberties of 
others.” Therein lies the true nobility of trades unionism ; 
and if the Amalgamated Society of Engineers leaders had 
but acted up to that motto, previous to and during the 
struggle, they would have had more moral and financial 
support from the British public. But they did not, and 
the result was that they had to pass the hat round 
amongst the Continental socialists. We may have our 
internal political differences, but we should settle them 
between ourselves, if we wish to be true to our 
country and our own best interests, and so we can settle 
our trade fights also. One is surprised that Mr. Barnes, 
a Scotsman, should have forgot his Burns, who says : 


‘ The kettle o’ the kirk or state, Perhaps a claut may 
fail in’t, 
But deil a foreign tinkler loon Will ever ca’ a nail 
in’t.” 


On the invitation of Mr. Barnes and Tom Mann, how 
many foreign tinkler loons ca’ ‘ed a nail in the last 
strike—to the country’s shame and their disgrace? and 
the country and the public will remember that in years 
tocome. Mr. Knight, the shipbuilders’ leader, would not 
have told his men that the weather was good for picket- 
ing, knowing well what that picketing meant when 
page in the power of cowardly, brutal men. He would 

ave scorned to have said, that the men who differec 
from him as to how they could best improve their con- 
dition, and who chose to think and act for themselves, 
were blacklegs and liberated jailbirds. Yet these are 
the words of John Burns. Yet who has done the most 
for their respective societies, and for the improvement of 
the working classes? Mr. Knight’s motto seems to be 
towards the employers—‘‘ Come, let us reason together ”— 
but the Amalgamated Society of Engineers’ leaders seems 
to have been—‘‘Come, and let us stump the country and 
have a devil of a row !”—and they did so; and they would 
not and did not reason together until compelled to do so, 
for they saw in the near future that their wages and 
expenses were coming to anend. What they were com- 
pelled todo at the last they could easily have done at 
the first, and they would not have ruined the trade for the 
average working engineer, as they have now done. They 
may talk as they like about recovering lost ground, but it 
will be years before they can do so, if ever they can do it: 
for by that time there will be new conditions or © contin new 
machinery, new outlets for capital, that will be free from 
the interference of such men ; and education will spread, 
and men will begin to think and act for themselves more 
and more ; they will not always be ‘‘ dumb,driven catile;” 
and it will then be impossible to compel or expect men 
to think and act according to one fixed idea. I would 
advise any young man to pause and consider well ere he 
joins the Amalgamated Society of Engineers ; for, accord- 
ing to its present rules, he cannot legally claim his old- 
age msion, even though he pays his contributions with 
clockwork regularity all through his life; but it will all 
depend who are the wire-pullers of the Society when 
he goes to claim it; and if in his life he dared to 
think and act for himself, or exercise his individual 
freedom, he may find himself in his latter years scratch- 
ing his head and saying to himself, ‘If I had served my- 
self as faithfully as I served the Amalgamated Society of 
Engineers, I would have been better off in my grey hairs.” 
I heard it whispered the other day that it tpi take 
18 months for the Amalgamated Society of Engineers to 
recover itself financially, and then there will be another 
set-to; but if they are going to fight again on the old lines 
of cruel and merciless tyranny, abuse, misrepresentation, 
‘‘ picketing,” and all their forms of ‘‘ moral] suasion,” then 
they need hardly be reminded that the new heaven and 
the new earth which the lonely John saw on the Island of 
Patmos can never be realised by such means as these. As 
to Colonel Dyer being a leader or an agitator, it must be 
remembered that he was fo into being one in defend- 
ing his own and his shareholders’ interest ; and there is a 
mighty difference between that and a professional agitator, 
who finds it more _— to stump the country, on any 
and every labour dispute, than what it is to do a hard 
and honest day’s work. It-was to those agitators, or 
leaders, if you will, that I referred, and all that I can 
say about them is—that if their job was as honourable 
as it is profitable, there would be more at it. As far 
as the Amalgamated Society of nginenns is concerned, 
it requires very few qualifications to be a leader in it, and 
that could be easily seen by reading the published reports 
of the Conference, and seeing there what silly, vague, 
unpractical answers (or no answers ai all) they gave to 
the plain and straightforward questions put to them. 
If they had first tried to lead themselves to understand 
thoroughly as to what was required of them, instead of 
first leading the men away from their work, it would have 
been better financially for all concerned ; but possibly not 
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for them. We are hearing a lot about the lessons of the 
strike; that’s one of them, and another is: that instead 
of going up to the employers like men and saying, ‘‘Come, 
let us reason together,” they dodged about, here and there, 
looking for a scapegoat (in the name of an arbiter) to take 
away their sins; and they tried from the Prince of Wales 
down to—well, some that knew about as much of the 
inner working of an engineer workshop as a donkey 
knows about skating! But, of course, they pay; and 
their expenses were running on all the time. Ah, yes! 
that’s another lesson. 

The best leaders of men are those who respect the 
rights and liberties of others, and those that do the most 
good to their fellow men and the country at large are the 
silent workers. Unfortunately, so far as the Amalga- 
mated Society of Engineers is concerned, it is the loud 
talkers that have ruled or led it of late; and, as a work- 
ing man, I desire as much as any one the improvement of 
that class to which I belong, but I fail to see how any 
social improvement can be brought about by that awful 
tyranny which only those who have endured it know. 
Strong diseases require strong remedies: and if I have 
been severe in my condemnation of the Amalgamated 
Society of Engineers’ leaders and their tactics, it is 
because I know something of the tender mercy and the 
loving kindness of their ‘‘ moral suasion.” 

Lam, &c., 


April 12, 1898. A Workinc Man. 


THE LIQUEFACTION OF AIR. 
To THE Eprtor OF ENGINEERING. 

Srr,—A letter in your issue of April 1, signed ‘‘ Arenel,” 
makes an attack upon my apparatus and patent, to which 
I trust you will permit me to reply. 

The first, and presumably strongest objection which 
**Arenel” takes to the comparison in which I showed 
the practical superiority of my machine over Linde’s, is 
on the score of weight and portability. I had stated, 
what is perfectly trae, that my air liquefier can be easily 
carried about by one man. I can easily carry it myself, 
with all its connections, including the purifying cylinder 
attached. Dr. Linde’s air liquefier is much too heavy 
and cumbrous for this. ‘‘ Arenel” drags into the com- 
parison the weights of the compressors that we respec- 
tively employed to work our liquefiers. But I make no 
claim to the engine and compressor which supplied air 
to my liquefier, and I do not suppose that Dr. Linde 
claims the invention of the dynamo and the Whitehead 
torpedo compressor which supplied air to his, and which 
can be used equally well with mine. So far as compressors 
are concerned, it is an advantage of my liquefier that it 
will work very well with any compressor capable of de- 
livering air at 80 atmospheres (an old carbonic acid com- 
pressor has been very successfully used for the purpose) ; 
whereas Dr. Linde’s requires special compressors working 
up to 200 atmospheres. Under the circumstances, the 
attempt to discredit my comparison of portability by dis- 
cussing the compressors, is not fair criticism. 

‘*Arenel” next states that more than two years ago 
Professor Dewar showed in operation, at a meeting of 
the Chemical Society, a process which is practically 
identical with mine. That is quite true. It 1s also true 
that 124 months before that demonstration, I communi- 
cated my process—then an entire novelty of my own in- 
vention—to Professor Dewar’s chief assistant, Mr. R. N. 
Lennox. Further, on May 25, 1895, I applied for a 
patent for this process. 

will not, at present, ask you to allow me to deal 
further with the historical aspect of this matter, but after 
what I have said I may be excused for thinking the rest of 
** Arenel’s” criticisms worth little notice; but as his re- 
marks might influence others who are not acquainted 
with the details of the apparatus, I will briefly answer 
them. 

** Arenel” says that I ‘‘ get this isolation almost wholly 
by the use of vacuum-jacketed vessels.” This is entirely 
incorrect. Only one-twenty-ninth of my coils are pro- 
tected by the vacuum jacket; and Professor Onnes has 
got liquid air still enough even to observe its capillarity 
without using vacuum jackets at all. I could do the 
same, but I prefer frankly to admit that vacuum vessels 
are very convenient for seeing and handling the liquid. 

‘*Arenel” says, respecting the time required to get 
liquid air, ‘‘The Linde machine should have the credit 
that it never was intended to work intermittently.” The 
Linde machine, whose two hours required for liquefac- 
tion I compared with the 10 minutes required by mine, is 
described by Dr. Linde himself on his circular as a 
“laboratory mera It is a strange reason for givin, 
it credit as a laboratory apparatus that it is not design 
to work as it will most frequently be wanted to work in 
laboratories. 

** Arenel ” says that the Linde apparatus is still exactly 
as described in the patent, while mine is not. My first ap- 

yaratus, which successfully liquefied oxygen in half-an- 
toe from ordinary temperature, and air with the assist- 
ance of ice and salt, was almost exactly as described in my 
patent. Since then I have made apparatus which, 
while using precisely the same process, is much improved 
in detail, so that it now requires no ice and salt to liquefy 
airin 10 minutes. The Linde apparatus still requires ice 
and salt, and still takes two hours to liquefy, and liquefies 
at a slower rate per horse-power-hour. It is a poor reason 
for comparing mine unfavourably with it, that while it 
has stood still, mine has progressed. 

It is objected to my apparatus that the small tubes soon 
block. This is only the case when the other parts of the 
apparatus, especially the purifying arrangements, are un- 
satisfactory. That they are not so in mine is best proved 


by the actual fact that the longer it continues to work the 
more freely it produces liquid. 
With regard to the quantity and pressure of the gas in 


the experiment with carbonic acid, an ordinary trade cy- 
linder of 100 cubic feet at the pressure of 120 atmospheres 
has supplied 125 cubic centimetres of liquid oxygen. 

It is a source of satisfaction to me that after a close 
personal inspection of my apparatus at work, no one has 
been able to find the smallest discrepancy between the 
particulars of my comparison published in your paper the 
week before, and the a of the machine. 

ours truly, 
W. Hampson. 

20, Gower-place, W.C., April 5, 1898. 





LAUNCHES AND TRIAL TRIPS. 

Tue ferry steamer Kronprins Frederik, built to the 
order of the Danish State Railways, was, on the 2nd inst. 
launched at the yard of the Elsinore Iron Shipbuilding 
and Engineering Company, Elsinore, Denmark. This 
vessel is built of steel to the highest class at Bureau 
Veritas ‘‘ special survey,” and her dimensions are 176 ft. 
by 26 ft. by 11 ft. 11 in. depth of hold. The engines are of 
the compound type, with surface condenser, indicating 
500 horse-power. In the vacant berth the keel of a cargo 
steamer for Gothenburg was laid down. 


On the 6th inst. Karle’s Shipbuilding Company, Hull, 
launched the s.s. Cleopatra, a screw steamer built for the 
Wilson and Furness-Leyland new line of passenger and 
cargo steamers to run between London and New York 
and Boston. She is the longest vessel ever built at Hull, 
her dimensions being: Length, 482 ft. ; beam, 53 ft. ; and 
depth 34 ft. 6 in. moulded to upper deck, over which ex- 
extends a complete shelter deck, and above this a bridge 
deck 150 ft. long, surmounted by a steel house 130 ft. long 
and 36 ft. wide. The top of this house is continued 
to the sides of the ship, and is there supported by 
stanchions, thus forming a shade deck and a platform for 
the boats. On top of all is another house for the captain 
and chief officer, and a steering apartment. The whole of 
the bridge space and the deck-house space is appropriated 
for the accommodation of passengers and officers, and 
there are berths for 120 first class, a large handsome 
dining-saloon, in polished oak and carved panels and 
pilasters, being situated under the bridge deck ; while in 
the house above are a large music-room, effectively deco- 
rated in ivory colour and gold, a smoking-room in polished 
oak, and a considerable number of the state-rooms. There 
will be dining accommodation for 100 persons, and the 
state-rooms, which are arranged for three passengers in 
each, have very complete furnishings. The whole of the 
space under the shelter deck will be fitted up for cattle. 
The ship will be fitted by her builders with a powerful set 
of triple-expansion three-crank engines, which will be 
supplied with steam of 200-lb. pressure from two double- 
ended and two single-ended steel boilers, arranged to be 
worked under forced draught on Howden’s system. 
These, it is expected, will develop upwards of 5000 indi- 
cated horse-power, and drive the vessel at a speed of 15 
knots per hour. 





Messrs. Irvine’s Shipbuilding and Dry Docks Company, 
Limited, launched on April 6 a steel screw steamer of 
4250 tons deadweight carrying capacity on Lloyd’s summer 
freeboard. This vessel has been built to the order of 
Messrs. Livingston, Conner, and Co., of West Hartlepool, 
and is of the following dimensions: 313 ft. by 44 ft. by 
23 ft. 4in. The engines are of the triple-expansion type, 
and will be supplied by Messrs. Blair and Co., Limited, 
Stockton-on-Tees, The snip is named Glencoe. 





There was successfully launched from the Jarrow yard 
of Messrs. Palmer’s Shipbuilding and Iron Company, 
Limited, on April 6, a modelled steel screw steamer of 
the following dimensions: Length between perpendi- 
culars, 350 ft.; beam moulded, 45 ft.; depth moulded, 
28 ft.6in. The vessel is designed to load a deadweight 
of 5700 tons on about 23 ft. mean draught. The engines, 
which are also being constructed by the Palmer Company, 
are of the triple-expansion surface-condensing type, with 
cylinders 24 in., 40 in., and 64 in. in diameter by 45 in. 
stroke, steam being supplied by two boilers 16 ft. in dia- 
meter by 11 in. long, with a working pressure of 180 lb. 
The vessel, which is named Khalif, has been built under 
the supervision of Mr. Maxwell Hill, consulting en- 

ineer, of Newcastle, and is the last of two building for 
Messrs. The Bedouin Steam Navigation Company, of 
Liverpool. 


Messrs. Robert Stephenson and Co., Limited, at Heb- 
burn, launched on the 6th inst. a first-class steel cargo 
steamer, built to the order of Messrs. Macintyre Brothers 
and Co., of London and Newcastle. The principal dimen- 
sions of the vessel, which is named Victoria, are: Length, 
330 ft. ; breadth, 46 ft.; and depth moulded, 28 ft. 3 in. 
The engines, which are of the triple-expansion type, with 
cylinders 24 in., 40 in., and 66 in. in diameter and 45 in. 
stroke, with two large single-ended boilers, working at 
170 lb. pressure, are to be supplied by Messrs. Blair, of 
Stockton, 





The ss. Masconomo was successfully launched on 
Wednesday afternoon, April 6, by Messrs. Joseph L. 
Thompson and Sons, Limited, of the North Sands Ship- 
building Yard, Sunderland. She is the fourth vessel 
built to the order of Messrs. T. Hogan and Sons, of 








Bristol and New York, by Messrs. Thompson. She is of 
the following dimensions: Length between perpendi- 
culars, 370 ft.; beam, extreme, 48 ft. 6 in.; depth 
moulded, 30 ft. The = machinery has been 
constructed by Messrs. Blair “oe Co., Limited, and is 
designed to work at 200 lb. pressure. 





Messrs. John Jones and Sons launched on the 7th inst., 





from their shipyard, Brunswick Dock, Liverpool, the 
dle steamer Sapphire, which is the third vessel built 
y them for the Eastham Ferry, under the supervision 
and to the specifications and plans of Messrs. Flannery 
and Tritton, of Liverpool and London, and to the require- 
ments of the British Corporation, with whom the vessel 
is to be classed. The vessel is double-ended, and is 
specially designed for service on the Mersey, her dimen- 
sions being 140 ft. by 24 ft. by 8 ft. 6 in. The engines 
are of the diagonal compound surface-condensing type, 
with feathering paddle wheels, and are supplied with 
steam from a large single-ended boiler, working at 130 1b, 
per square inch. 





On Thursday afternoon, the 7th inst., the Mayflower, 
the largest vessel that Messrs. Craig, Taylor and Co., 
have as yet built, was launched from their yard at 
Thornaby-on-Tees. The dimensions are 327 ft. by 48 ft. 
by 30 ft. 11 in. depth moulded. She is of the spar-deck 
type, with poop, lickin, and top-gallant forecastle, built 
of steel, to class highest in Lloyd’s. This vessel will 
carry over 7000 tons. Her engines have been constructed 
by Messrs. William Allan and Co., Limited, of the 
Scotia Engine Works, Sunderland, the cylinders being 
234 in., 384 in., 68 in. in diameter by 48 in. stroke, with 
three boilers working at 200 1b. pressure. This steamer 
has been built to the order of Messrs. R. Stewart and 
Co., Liverpool, and under the superintendence of Mr, 
C. cc, of Messrs. E. F. Wailes and Co., New- 
castle. 





On Thursday afternoon, April 7, Messrs. Wm. Doxford 
and Sons, Limited, Sunderland, launched a steel turret- 
deck steamer, which has been built under British Cor- 
poration and Bureau Veritas special survey, to the order 
of Messrs. J. T. Lunn and Co., Newcastle. The principal 
dimensions of the vessel are 340 ft. by 45 ft. 6 in. by 
27 ft. 3 in., the deadweight capacity being 5600 tons on a 
light draught. She is fitted with triple-expansion engines, 
having cylinders 245 in., 40 in., 664 in. in diameter, by 
42 in. stroke, and two boilers 13 ft. 3 in. in diameter by 
11 ft. 6 in. long, all of Messrs. Doxford’s make. 





On Thursday the 7th inst., the s.s, Paddington, recently 
built by Messrs. Ropner and Son, Stockton-on-Tees, to 
the order of Messrs. Evan Thomas, Radcliffe and Co, 
Cardiff, made a successful trial trip in the Tees Bay. 
The steamer has been built with the builder’s patent 
“‘trunk,” has full poop, bridge, &c., and will carry a 
deadweight cargo of about 5900 tons. The steamer is 
fitted with a set of powerful triple-expansion engines, by 
the well-known tirm of Messrs. Blair and Co., Limited, 
Stockton. This is the fifth steamer Messrs. Ropner and 
Son have built for the same owners, and the third of the 
patent trunk type. 





Messrs. R. Craggs and Sons launched a large cargo 
vessel from their Tees Dockyard, Middlesbrough, on the 
7th inst., of the following dimensions: Length, 374 ft., 
breadth, 48 ft., depth 30 ft., 10 in. The vessel has been 
designed to carry a large deadweight, or measurement 
cargo, at a moderate draught of water, and it is expected 
will lift nearly 7300 tons all told. The machinery will be 
supplied by Sir Christopher Furness, Westgarth, and 
Co., Limited, of the same port, and will have cylinders 
234 in., 384 in., and 63 in. in diameter, by 48 in. stroke, 
and steam will be supplied by three large boilers, ata 
working pressure of 200 lb. per square inch. In point of 
deadweight this is_the largest vessel constructed by the 
firm, and the third largest that has been launched into 
the Tees. She has been built to the order of Messrs. 
Robert Stewart and Co., of Liverpool, under the superin- 
tendence of Mr. F. J. Pilcher, as regards both hull and 
machinery. 





The trial trip. of the pioneer steamer of a new line 
which has been constituted for a direct steam service be- 
tween Leith, Dundee, and Southampton, took place on 
8th inst., on the Firth of Forth, with the new screw 
steamer Louga, 1,250 tons deadweight capacity, which 
has just been completed by Messrs. ~~ and Fer- 

son, Limited, Leith, to the order of Mr. Thomas 
_ nail of Grangemouth. The Louga is a screw steamer 
of the following dimensions: Length, 213 ft. by 32 ft. 
by 14 ft. beam by 6 in. depth moulded. The engines 
have cylinders 17 in., 27 in. and 44 in. in diameter, by 
30 in. stroke, steam being supplied from a large boiler 
working at 170 Ib. pressure. A double run on the 
measured mile at Gullane showed that a speed of 11 knots 
had been attained. 





The Sultan Van Langkat, built by Sir James Laing to 
the order of the Royal Dutch Petroleum Company, has 
been taken for her trial trips during the past week. She 
has been specially constructed for the carriage of petro- 
leum in bulk and general cargo, and is 285 ft. long. 
39 ft. 6 in. beam, and 23 ft. 7 in. moulded depth, having 
engines with cylinders 24 in., 40 in., and 64 in. in dia- 
meter by 42 in. stroke. Steam is supplied by two ora 
ful single-ended boilers. The vessel has been superintendec 
in the owners’ interest during construction by Messrs. 
F ees Baggallay, and Johnson, of London and Liver- 
pool. 








PrrsonaL.—We are asked to state that Mr. R. J. 
Richardson, engineer, of 76, Broad_ Street, Birmingham, 
has formed his business into a private limited liabi — 
company, of which he will be managing director.—\) © 
are asked by Dick's Asbestos Company, of Canning Town, 
to state that this firm have taken offices at Nos. 51 an 





52, Fenchurch Street, E.C. 











ApriL 15, 1898.] ENGINEERING. 


475 











Length of stroke 


‘ ... 620 sq. m. (24.41 in.) 
Diameter of driving wheels 


THE LOCOMOTIVES OF THE PARIS, 2.000 sq. m. (6 ft. 


LYONS, AND MEDITERRANEAN RAILWAY. 6.74 in.) 


Dvurrnc the last few years, and especially at a quite} Experiments showed that a tractive effort 21 per 
recent date, the Paris, Lyons, and Mediterranean | cent. greater was obtained than with the 1881 engines, 
Railway Company have introduced considerable | with a weight from 10 to 15 per cent. less. The 
changes in the design of their express locomotives. In | firebox shell was made of steel plates 10 millimetres 
1881 this —— constructed a large number of loco- | (.39 in.) thick. The results given were very satis- 
motives for working their high-speed traffic; they | factory, especially with the two engines constructed 
were all of a similar type, and were numbered from | with the bogie truck, and they have served as 
111 to 400; these engines were very successful, and|a basis for the engines of the latest type that 
have been described in our own columns and elsewhere. |have been built by the company, which we illus- 
But it was decided not to repeat the experiment | trate on our two-page F ayes and on the present 
of constructing so large a number of one type, con- page, and will proceed to describe. The new 
sidering the improvements and changes that are con- | locomotives have been designed by M. B. Baudry, 
stantly taking place, and the conditions of high-speed | engineer-in-chief of material and of traction, and 
traffic which are always becoming more exigent. In 1888 | no less than 40 are constructed to the same draw- 
the Paris, Lyons, and Mediterranean Company built a | ings ; they bear the distinctive marks of G 21 to 
new type of express locomotive which was exhibited |G 60. They have been built partly by the company 
in the Paris Exhibition of 1889; only two, however, | itself, and partly at the works of the Compagnie 
of these were constructed (Nos. C1 and C 2); like those Alsacienne at Batignolles. As we have already said, 
already referred to, they were eight-wheeled engines | the design is based on that of the 1892 locomotives, 
with four-coupled wheels, and one pair at each end ; | although modified in certain respects, chiefly in regard 





| 
| 
| 
| 
| 


the boilers, which were of steel, were made for a 
working pressure of 15 kilos. (213 lb. per square in.), 
instead of 11 kilos. (156 lb. per square inch), as in the 
1881 engines. The two new engines were four-cylinder 
compounds, of which the two high-pressure cylinders 
were placed inside and were coupled to the driving 


to the external form that has been designed to give as 
small a resistance as possible to the air when running 
at high speeds. This special detail attracted consider- 
able interest in the original type (1892). In the 40 
engines of the latest pattern the boilers are approxi- 
mately of the same dimensions as those of 1892; steel 





axles. This was a considerable advance on the then ! fireboxes, however, have not been adopted throughout, 
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comparatively obsolete practice of 1881; but it was|copper being used for this purpose in a number of 

superseded in 1892, when a further number of engines | engines. The following are some of the leading par- 

= a on the same general lines, it is — Fa ticulars of these new locomotives : 

hose of 1888, but with several important i- . 

tions. As it was thought preferable to regard these — —- salaeieaaalien 

locomotives as experimental, only three were built, Depth offrebox ee 

under the marks of C 11, C 12, and C 51, the last- Length of boiler... wi 890 ,, (113.78,, ) 

named differing from the other two in one point Internal diameter of boiler 1.320 ,, (51.97 ,, ) 

only, that the front of the engine was not carried Thickness of boiler plates... .0145,, (.56 ,, ) 

by a four-wheeled truck, but by a single pair of Length of smokebox .. 1.560,, (62.42 ,, ) 

wheels, the axle of which had a lateral movement of Internal diameter of smoke- 

16 millimetres (.63 in.) regulated by sliding axle-boxes. bo 1,349 ,, (53.11 ,, J 
he design of the engines was commenced by M. 5,120 c. m. (180 c. ft.) 

“eee : alttne $9 : 15 kilos. (213 lb. per 

enry, an engineer of the railway company ; but in.) 

they were completed by M. B. Taoky, one of its dis- 20 ine. aiirntie 

tinguished engineers-in-chief, assisted by M. Chabal. 2.325 m. (91.53 in.) 


2.40 m. (94.49 in.) 
1.340 ,, (52.76 ,, ) 
1.20 ,, (47.24 ,. ) 
2.88 


” 


> Eres eee ose 
Capacity of boiler ... = 
Working steam pressure ... 


Angle of firegrate ... 
Length of firegrate .. 


One special object sought was the reduction of weight Width of firegrate ... ... 1.0240 ., (40.31 ,, ) 
without loss of power; and with this end in view, Length of firebox ... oss ae ay, CE a 
steel fireboxes were employed and the boiler was fitted Width of firebox... nos, LGUE 55. (SRE 95.) 
With Serve tubes. As a matter of interest, we may Depth in front + oe 1.80 ,, (70.87 ,, ) 
give a few particulars about these locomotives, which Total heating surface _..._138.05sq.m. (1486 sq.ft.) 
ee a — somewhat out of date. In working order “eo of tubes (steel Serve _ 

Wo of them weighed 47.9 tons, and the third, only SNe EER ; 

45 : : . ,. Outside diameter of tubes... -065 m. (2.56 in. ) 
Sag following are some of the leading dimen- Length of tubes... 3'm. (9 ft. 10.11 in). 


Area of air passage in grate 1.19 sq. m. (12.80 sq. ft.) 
recy porters... «+ «+ 2.32 8q. m. (24.7708q. ft.) Tube area at eoken end ... .2737sq. m. (2.948q. ft.) 
i a: Se - 147.80 8q. m. (1590.96 The frames of the 1892 locomotives were built too 


Diameter of high-pressure adit lightly, and under the severe wear to which they were 








cylinder... i. 6340 sq. m. (13.39 in. subjected, proved insufficiently rigid ; this defect has 
iameter of low-pressure cy- hah — been remedied in the new engines by increasing the 
linder a Ee. i | are 7 thickness of the side frames from 20 to 25 millimetres 


(.79 in. to .98 in.), and introducing strong transverse 
frames close to the high-pressure cylinders. The 
clear distance between the side frames is 1.24 metres 
(48.82 in.), and the total length of the locomotive is 
9.83 metres (32 ft. 3in.). The length of wheel base 
is 6.90 metres (22 ft. 5.6in.); the distance between 
the first and second axles is 2 metres (6 ft. 6.7 in.); 
between the second and third, 2.20 metres (7 ft. 2.61 in. ) ; 
and between the third and fourth, 2.40 metres 
(7 ft. 10.5 in.). 

The illustrations that we publish on our two-page 
plate, and on this page, show the details of these 
engines very clearly. It should be mentioned that 
the coupled axles have a slight lateral play, and that 
each axle is driven by two cylinders; the cranks for 
the low-pressure cylinders are set 135 deg. in advance 
of those for the high-pressure cylinders. The follow- 
ing are some of the principal dimensions : 

High Pressure. Low Pressure. 
Number of cylinders... 2 2 


Diameter As 0.340 m. 0.540 m. 
(13.4 in.) (21.3 in.) 
Stroke of piston 0.620 m. 0.620 m. 
(24.4 in.) (24.4 in.) 
Area of cylinders... 0.0907 sq.m. 0.2290 sq. m. 
(.976 * ft.) (2.46 sq. ft.) 
Volume of onecylinder 0.056 cub.m. 0.142 cub. m. 
(1.97 cub. ft.) (4.9 cub. ft.) 
Distance between { 2.140 m. 0.590 m. 
centres ae (84.2 in.) (23.2 in.) 
Length of rods .. 2.350 m. 1.840 m 
(92.5 in.) (72.4 in.) 
Radius of cranks ... 0.310 m. 0.310 m 
(12.2 in.) (12.2 in.) 
Ratio of rodstocranks 7.58 (7.58) 5.93 (7.58) 
Angle of advance of 135 deg. 135 deg. 
low-pressure cranks (135 deg.) (135 deg.) 


Differently to the earlier (1892) type the steam pipes 
for the high-pressure cylinders from the steam 
dome direct to the valve chests following the contour 
of the boiler on each side. The connection between 
the high and low-pressure cylinders is made by short 
straight pipes, and the exhaust passes through one 
pipe in the centre of the smokebox. The pipes are 
arranged with as short a length as possible, and there 
is no reheating of the steam. 

Walschaert’s valve gear is used for the high-pressure 
cylinders ; for the low-pressure the Gooch valve gear is 
adopted. The following are some details about the 
steam distribution : 

High Pressure. Low Pressure. 
a alschaert Goocl 


Type of valve gear 2 
Type of valve... ... double-ported double-ported 
Length of valve . 0.310 m. 0.400 m. 
(12.2 in.) (15.75 in.) 
Breadth of valve 0.264 m. 0.327 m. 
(10.4 in.) (12.9 in.) 
Area of valve ... 0.0818 m. 0.1308 m. 
(.88 = ft.) (1.41 sq. ft.) 
Maximum stroke 0.1 0.150 m. 
(4.8 in.) (5.9 in.) 
Exterior lap, in front... 0.026 m. 0.0345 m. 
(1 in.) (1.34 in.) 
Exterior lap, in rear... 0.026 m. 0.3345 m. 
(1 in.) (1.34 in.) 
Interior lap... .» 0,000 m. 0.000 m. 
(0 in.) (0 in.) 
Maximum cut-off ... 72.5 percent. 74.5 per cent. 


(72.5 per cent.) (74.5 per cent.) 
Angle of oscillation of 


link ... 3 34 deg 41 deg. 45 min. 
(34 deg.) (41 deg. 45 min.) 
Width of steam ports 0.240m. 0.330 m. 
(9 in.) (13 in.) 
Area of steam ports ... 0.0086 sq.m. 0.0161 sq. m 
(.09 sq. ft.) (.173 sq. ft.) 
Area of exhaust . 0.0192 sq.m. 0.0330 sq. m. 
(206 sq. ft.) (.35 sq. ft 
Steam pipe . 0.0095 sq.m. 0.0154 sq. m 
(.1 sq. ft.) (.16 sq. ft.) 
Exhaust pipe ... . 6.01548sq.m. 0.0231 sq. m. 
(.16 sq. ft.) (.25 sq. ft.)- 


The cross-section of the exhaust is variable between 
.215 square feet and .065 square feet; the volume 
of the intermediate receiver is 250 cubic metres 
(8.82 cubic feet). The engine is reversed by a gear 
that commands all four of the steam distributions at 
the same time, and establishes between them, for 
each grade of expansion, a fixed ratio independent of 
the driver. In this gear two cams are employed that 
are displaced horizontally from front to back, the 
displacement causing a simultaneous rotation by 
means of tovthed sectors attached to the cams and 
gearing with a fixed rack; it is in all respects the 
same device that was used on the 1892 engines. The 
following is a list of the weights of the new engines : 


Metric Tons. 
Engineempty _... si “es .. 47.480 
Engine in working order: First axle... 9.360 
Pr “a Second axle 9.360 
oe = Third ,, 15.940 
* me Fourth ,, 15.940 
Total Sea ids bea Be uae 50.600 
Suspended weight... wo Bia Oe 
Non-suspended weight ... re os 12.730 
Adhesive weight ... a : sas 31.880 


Further particulars are as follow : 
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Chimney : 
Diameter inside 21 in. 
Height from rail 167.7 in. 
Frame: 
Distance between frames 46.7 5, 


-98 


Thickness of frames - 
32 ft. 3 in. 


Length over buffers a og 
First and second axles, centre to 
centre . 


: ce _ 79 in. 
Second and third axles, 


centre to 


centre... ae sae mi ae 86.6 ,, 
Third and fourth axles, centre to 

centre ... a ae ois wis 106.3 ,, 
First and fourth axles, centre to 

centre ... ‘ ae ek 271.6 ., 

Wheels: 
Diameter of first and second... 39.37 ,, 
- third and fourth 78.74 ,, 


As will be seen from the illustrations, the outsides 
of these locomotives present some unusual features. 
Wherever it has been possible, the surfaces generally 
normal to the direction of travel have been replaced by 
inclined surfaces, so as to reduce, to some extent, the 
air resistances when running at high speeds. Thus, the 
square front of the driver’s cabin has been replaced by 
two inclined surfaces at an angle of 45 deg. The 
chimney, the steam dome, and the sand-box are all 
concealed within the same casing, which is tapered at 
the front and back. On the face of the smokebox a 
species of prow has been attached, which has earned 
for these engines the name of ‘ locomotive a bec.” 

The application of these devices for reducing resist- 
ance were advocated in France in 1885 by M. Ricour, 
engineer-in-chief of the French State Railways ; he 
also wished to apply deflectors to the ends of the 
carriages on express trains. M. Desdouits, an engi- 
neer attached to the same company, made a number 
of interesting experiments on the subject. It is, 
however, an entirely new departure for a railway 
company to carry out a complete system for this 
purpose on a large number of engines, as the Paris, 
Lyons, and Mediterranean has done; and it is some- 
what to be regretted that the company has not pub- 
lished the exact advantages which they have secured 
by the device. The new locomotives have been a 
sufficiently long time in service to show that they are 
highly satisfactory, both as regards tractive power and 
economy of fuel. The matted of regulating the steam 
admission at fixed ratios independently of the driver 
has given excellent results ; it is the practice to keep 
the steam admission of the low-pressure cylinders at 
about seven-twentieths of the length of stroke. 

The Paris, Lyons, and Mediterranean Railway 
Company is so satisfied with this type of express pas- 
senger locomotives, that it has more recently con- 
structed high-speed goods engines, which we illus- 
trated in our issue of April 1, on the same lines; 
these have eight wheels coupled, 1.50 metres(4 ft. 11in.) 
in diameter. The high-pressure cylinders are placed 
inside; the fireboxes are of copper, and the boiler 
tubes are of the Serve pattern. The weight of these 
engines in running order is 53.7 tons, and it is stated 
that they have given great satisfaction. 


INDUSTRIAL NOTES. 

Tuk crisis in the coalfields of South Wales and 
Monmouthshire is sufficiently serious of itself, but it 
appears probable that it will affect, directly or in- 
directly, other districts far and near. In South 
Wales there seems to be a revolt against the sliding 
scale, and also against the old “too, sng possibly be- 
cause the latter have mostly supported the scale ; and 
further, it would appear that it is part of asystem, now 
widely cultivated, of falling foul of the old leaders, the 
‘old gang” as it is irreverently called by the newer 
men who seek to ‘‘ capture” all the official positions 
in the labour movement. The most significant thing 
at the Cardiff Conference last week was the rejection 
of ‘*Mabon”—Mr. William Abraham, M.P.—as 
chairman of the conference ; and yet he was for a long 
time the idol of the Welsh miners, the monthly holi- 
day being named after him, ‘‘ Mabon’s day.” But 
although mistrustful of the old leaders, the men do not 
seem to have any new or accepted leaders, for the divi- 
sions in their ranks show that they are most disunited. 
This is true in more senses than one, for with the 
operation of the sliding scale they have allowed their 
organisation to fall to pieces, as compared with what 
it was a few years ago. No are they wholly agreed as 
regards their demands, eitner as to the wages ad- 
vance, or as to the contiruance of the scale. On 
one point there seems to be unity, namely, in favour 
of an advance in wages, some demanding as much as 
20 per cent., others from 10 to 15 per cent. But these 
divergences may have local explanation. Then there 
is not complete agreement as to the basis of the slid- 
ing scale, supposing that the scale is re-adopted. Order 
will doubtless come out of this chaos in due time, but 
in the initial stages of the dispute the situation 
is somewhat bewildering. The men have refused 


plenary powers to their representatives, and without 
these powers the coalowners say that it is not possible 
to treat, 





At the Cardiff Conference 200 delegates were present, 
representing 100,320 coal-miners. On the appoint- 
ment of chairman, Mr. W. Abraham, M.P., got 78 
votes, and Mr. J. Williams 87, the latter being elected. 
The outcome of the deliberations was a resolve to ask 
for 10 per cent. in the shilling, with a minimum coal 
price of 10s. per ton. This means 174 per cent. above 
the standard of 1879. But the contention is that this 
is moderate, as the Midland miners had enjoyed from 
1888 to 1894 forty per cent. above the standard rate 
of 1879. The formulated demand put forward was a 
10 per cent. advance at once, and then the 10 per cent. 
on every shilling above 10s. per ton, that being the 
minimum rate for a wages basis. It was also proposed 
that there should be a two months’ audit, as in the 
case of the ironworkers. These demands are to be laid 
before the coalowners when they meet. The supposi- 
tion in some quarters is that the employers will not 
attempt to refuse a substantial advance in wages, but 
whether they will concede the full demands remains to 
be seen. The misfortune is that thousands of miners 
have ceased work, some, it is said, without the 
required notices ; so that there is some irritation on 
that account. What will be done as regards the 
breach of contracts must also remain over for the 
present. If the two parties come to some arrange- 
ment the matter will not be pressed; if, however, 
there is a struggle, possibly the law courts will be 
resorted to where breach of contract has been com- 
mitted. Apart from the miners out, the vast indus- 
tries of the districts will be severely affected. In the 
Swansea district alone, it is said that 20,000 tinplate 
workers, and iron and steel workers, will be thrown 
idle. But it is possible that a rupture may be averted at 
the non-associated collieries, if the terms of the men 
are accepted. In any case, the matter is sufficiently 
serious to cause grave apprehension of a general stop- 
page over a very wide and busy area, with all the 
inconveniences which must arise to the great shipping 
ports along the Bristol Channel. Perhaps, however, 
some way out of the difficulty may yet be found. 


The April report of the Ironfounders’ Society is _re- 
assuring as regards the state of trade, and, indeed, is 
almost satisfactory. There was a decrease of 433 on 
donation in the month, and of 21 out of work but not 
on donation benefit, or of 469 in all, the proportion 
still unemployed being about 4 per cent., or nearly 
the same as in July last, when the engineering dispute 
was in its earlier stages. The report says that ‘‘ the 

eneral condition of trade throughout the United 
<ingdom may justly be termed good,” which means 
‘* plenty of work for the worker and brighter and 
happier hours.” The total number on the funds was 
2038, as compared with 2507 last month. Of that 
total 662 were on donation, 115 otherwise on the trade 
fund ; 450 on sick benefit, and 804 on superannuation 
allowance. Only seven were on dispute pay, as com- 
pared with 21 last month. The total number of 
members was 16,898, and the cost of benefits was 
6271. 10s. 4d. per week, or 9d. per member per week. 
The total funds in hand amounted to 43,222/. 14s. 10d., 
showing an increase of 1223/. 15s. 10d. in the month. 
The increase would have been more but for the pay- 
ment of some large accounts for stationery, rent of 
club rooms, salaries, &c. The returns as to the state 
of trade are significant of increasing employment in 
nearly all districts. In 117 places, with 15,889 mem- 
bers, trade was from very good (56 places) to improv- 
ing; last month the same description applied to 112 
places with 14,7236 members. On the other hand, from 
slack to bad is the description for eight places, with 
999 members, whereas last month there were 12 places 
(four very bad) with 1847 members. Altogether the 
prospects of plenty of work are encouraging. The 
votes of the members have resulted in the determina- 
tion to abolish trade membership from June 25 next, 
but all who are now trade members, or who may join 
between now and that date, will continue to be trade 
members, after which date only full members, entitled 
to all benefits, will be admitted. There is yet the 
chance for any worker at the trade to join who is at 
— paying to a benefit friendly society, and there- 
ore only requiring trade protection benefits. 





The April report of the Amalgamated Society of 
Carpenters and Joiners finds it necessary to utter 
words of caution and advice to the members. In a 
large number of towns notices had been given of an 
advance in wages, or of substantial improvements in the 
conditions of employment, most of which terminated 
on March 31. The advice tendered is to seek to 
arrange matters mutually, or, at least, to get to under- 
stand the exact position as between the members and 
the employers. Conferences are suggested with the 
employers to discuss affairs, and then that the final 
results shall be made known to the executive of the 
society. The caution given is that members must not 
leave their work without the consent of the council. 
They are reminded that the council meets twice a 
week, so that there need not be any delay. This is 
just what a council ought to do, advise caution and 
conciliation, and then to lay down the penalty for 


breach of rules. In several towns arrangements have 
already been made, so that no strike or cessation of 
work is to be feared. In some other places negotia- 
tions are taking place, for trade is too good to be 
stopped at trifles. There is a stubborn fight going on 
at B ackburn, where the members of the union are out, 
and the employers are striving to fill their places with 
non-union men. The number of members is 53,476, of 
whom only 671 were on donation, and of these 247 
were in the American, Canadian, and Australian 
branches, leaving only 424 unemployed in the United 
Kingdom. This is quite remarkable. More men seem 
to be out in New York than anywhere else. Of the 
remainder on the funds, 1302 were on sick benefit 
and 692 on superannuation benefit. 


5] 





The condition of the engineering trades throughout 
Lancashire is full of activity, only suspended for a 
few days during the Easter holidays. Most of the 
firms are exceptionally full of orders, the greater part 
having more than sufficient to carry them well over the 
remainder of the year, some far into the next year, 
Boilermakers are busier than they have been for years; 
but there is some anxiety just now as to possible labour 
troubles in this branch, connected with the advance of 
wages movement. The boilermakers did not join in 
the engineering dispute, but they were affected by it, 
and especially towards the close of the lock-out. Work 
is so pressing that it is said the employers would be 
ready to make some concessions rather than run the 
risk of a struggle. Stationary engine builders and 
locomotive builders are full of work, and makers of 
machine tools, both light and heavy, are over-full of 
work. There are not the same complaints of the men 
not finding work, for the sional yed lists of the 
unions become smaller and smaller, and will do so for 
some time, unless some labour trouble or other dis- 
turbance intervene. So far, matters run pretty 
smoothly in the shops; if there is any friction it is 
kept quiet among the men. In the iron trade the 
business done has been but nominal, owing to the 
holidays. Makers of finished iron are so full of orders 
that there is a hesitancy to book new orders, certainly 
at the old rates. The steel trade continues active, 
with an upward tendency in prices. Some manu- 
factured steel is 5s. per ton higher than it wasa month 
ago. The prospects of a good summer and autumn 
seem secure, so far as employment goes, in all branches 
connected with iron and steel, both as regards produc- 
tion and the use thereof. The only complaint seems to 
be that the prices of material are not up to the expec- 
tations of producers, and much below their hopes. 





The Easter holiday time is not suitable for 
estimating the state of trade in any locality, for 
business transactions are necessarily restricted. In 
the Wolverhampton district the chief object last week 
was to clear off orders in hand, as far as possible, 
before closing for Easter. But inquiries denoted a fair 
amount of new business coming on from home con- 
sumers for the supply of iron during the second quarter 
of the year. The export trade is much below the 
average. But the furnace owners are able fully to 
maintain quotations, as their output is largely sold 
forward. In the finished-iron branches makers of better 
qualities of bars have secured some good orders for 
dockyard purposes and for engineering. The prices of 
marked iron have been well maintained, but other quali- 
ties are not so well sustained. Jn all branches of the 
steel trade there is continued activity for construc- 
tive and for general purposes, and quotations are 
firm all round. The engineering and cognate indus- 
tries continue to be active, including bridge and 
girder construction, boiler-making, ironfounding, &c. 
The same may be. said generally of the hardware 
branches, both light and heavy, and the prospects 
are good for a continuance of activity. The Admi- 
ralty programme will influence some branches of 
trade very considerably, and help to insure both 
continuity of employment and fair wages in the 
trades affected. In turning to the ironfounders’ re- 
port there is not a single man out of employment in the 
two union branches of Wolverhampton, and turning 
to the carpenters’ and joiners’ report, in which it 18 
said that trade is fair, not a single member is on the 
books out of work. In the coal trade employment 1s 
almost equally busy. Nor are there any labour 
disputes to disturb the state of trade, or cloud the 
prospect. The only complaint is that, in the iron 
and steel trades, prices are not = equal to W _ 
producers think they ought to be, considering the 
state of trade. But competition here comes 1, not 
only from outside, but in some cases from over sea. 





In the Birmingham district the holidays and a 
pending quarterly meetings caused quietude in t e 
iron market towards the close of last week, buying 
being limited. But some good contracts have . 
obtained for best and medium bars, plates, and angles ; 
black sheets, however, have been in a depressed con 
dition. Steelmakers are well supplied with ~. 
this is really the 2ase generally in most districts. 





scarcity of pig iron is more and more felt, orders cannot 
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ve executed fast enough. But prices, though firm, have 
not further advanced ; whether they will or not after 
the quarterly meetings remains to be seen. The general 
run of engineering an ga industries remains fairly 
brisk, and also most of the other iron and steel-using 
trades. No serious labour troubles seem to be pend- 
ing or cree | in the near distance. It is said that 
the engineers have satisfactorily arranged all differences 
as to working machines and other matters which had 
been in question during the lock-out. 


It appears that the Boilermakers and Iron Ship 
Builders have given notice of a 5 per cent. advance in 
some districts, and it is thought that the demand will 
be general. For some time past these questions have 
been mutually dealt with by negotiation between the 
parties, and it is hoped that the same course will be 
pursued in the present instance. The work on hand is 
large in most districts, and any reasonable request for 
anadvance is scarcely likely to evoke strong antagonism, 
but in all such cases circumstances turn the balance. 
The costs have to be counted both as regards resist- 
ance on the part of “— and of pressure on 
the part of the men. If the state of trade is 
such as to warrant an advance, resistance will be 
futile, for the cost in that case will outweigh the 
actual advance. But in cases of long contracts, the 
employers have to look forward to the end, to see if the 
price will bear any further advance. This is where 
conciliation is of such importance to all parties. 


The condition of the cotton industry is not quite so 
good as could be desired, but it is better than it was. 
The cotton spinners have 4.54 per cent. unemployed, 
as against 4.8 per cent. last month, but the report 
states that this is partly due to breakdowns and 
other temporary stoppages. The total number of 
members was 15,752 at the end of last month, the 
membership improving to some extent, but fluctuat- 
ing somewhat. There were 14 cases of dispute requir- 
ing assistance from the association. In one case 
the manager in a mill refused for some time to carry 
out the decision of the joint committee, and the asso- 
ciation authorised the men to give in their notices, but 
at the expiration of less than a week the matter was 
settled, the manager agreeing to pay all expenses. 
The report alludes to the Cotton Masters’ Federation, 
covering 38,000,000 spindles, but it only states that 
probably it will be heard of when any labour troubles 
arise to require joint action. The association has 
ended the Bank Top strike, but those still out are to 
be provided for until they can obtain work. 

The Manchester Cotton Spinners’ Association has 
decided to adopt the principle of indemnification 
against all claims under the Workmen’s Compensation 
Acts, which comes into force in July next. Itis stated 
that the levies agreed upon will a some 16,000/. a 
year. Other districts appear to be likely to adopt the 
same or some similar principle, so as to provide funds 
for all rightful claims under the Act. It is, after all, 
only a method of insurance, and it ought not to be 
difficult to adjust the levies in proportion to the claims. 
Past experience will enable most large industries to 
compute the number of accidents, and the duration of 
the illness which resulted therefrom, in each case, or 
on the principle of averages. Probably this mode of 
dealing with such cases will be more widely adopted 
than is expected. 





The returns so far indicate that the engineers will 
re-elect Mr. Barnes as general secretary by a suffi- 
cient majority to render unnecessary any second poll. 
Mr. John Anderson was a long way behind when the 
latest figures were published, and the two other 
candidates were nowhere. The men seem already to 
have forgotten their defeat, and what led to it, or 
else they take upon their own shoulders all the blame. 
They are certainly entitled to take the blame, for they 
voted for resistance, even when the executive declared 
for peace. 

At the Devonport Dockyard it is stated that 1000 
more men will be employed in the current financial 
year. The extra cost in wages will be about 70,000/., 
so that the expectations are that the year will be a 
very busy one. 

The Yorkshire miners used the Easter holidays in 
holding four monster demonstrations in favour of the 
Mines Eight Hours’ Bill, the Coal Mines Regulation 
Amendment Bill, and against contracting out of the 
Workmen’s Compensation Act. One other object was 
to strengthen the organisation in the several districts. 


; One of the new labour leaders has been visiting the 
Continent, and is now in Spain trying to organise 
labour not only in the ports, but also in the more 
inland districts, His object seems to be to bring about 
& fusion of the labour unions and the Socialists, and to 
centralise their energies in movements both industrial 
and political. So far he has not been interfered with, 
though he has attended meetings of from 4000 to 6000 


at a time. The miners seem the more disposed towards 
unionism. 


The miners’ dispute in South Wales has practically 
developed into a strike even pending negotiations. It 
is affirmed that 120,000 were idle at the beginning of 
this week, in spite of the efforts of their leaders, 
that is, of the old recognised leaders. They 
have all been flouted alike, ‘‘ Mabon,” Mr. Isaacs, 
and Mr. Bruce, the representative of the Miners’ 
Federation; and also Mr. Morgan Thomas, the 
hauliers’ leader. The Neath colliers seem to have 
been fortunate in getting what they demanded, 20 per 
cent. advance in wages, 10 per cent. on every shilling 
advance in the selling price of coal, and two months’ 
audits. Whether this is an indication of possible con- 
cessions all round remains to be seen. The joint 
committee have to consider the conference demand 
for 10 per cent., with the change in the percentage in 
the shilling under the sliding scale. 

The Somersetshire miners have met and determined 
to demand an advance in wages of 74 per cent., that 
is to get back the reduction to which they had to sub- 
mit some time ago. Some of the men were reckless 
enough to propose to bring out their tools at once 
without waiting for negotiations, but the advice of 
their leaders was taken to make the demand and await 
the issue. 

The Scottish miners have decided upon making a 
demand for an advance of 1s. per day in wages. This 
action has been precipitated * what is taking place 
in South Wales and Monmouthshire, and at Bristol 
and adjacent districts. The men had mainly sup- 
ported 6d. per day advance previously, but now they 
think that 1s. will be as readily given. The idea of 
making a substantial advance has been generating for 
along time, but the fiasco of a year or two ago has 
kept the men in a disorganised state, from which even 
now they are only slowly recovering. Whether the 

National Federation will, or will not, come to their aid 
remains to be seen; but in the former struggle the 
were left to get out of the muddle as best they could, 
which was only in a blundering way, and with a good 
deal of discontent. 





CaTaLocurs.—Messrs. Johnson and Phillips, of Old 
Charlton, Kent, have sent us a copy of their new cata- 
logue describing Brook’s semi-solid system of underground 
oe for electric-energy distribution. In this system 
the cables are drawn into iron tubes which are afterwards 
filled with a — insulating semi-solid dielectric, and 
hermetically sealed. Cables thus protected are stated to 
be self-repairing, and instances are recorded in which, hav- 
ing been struck by lightning and an earth-fault produced, 
the line when tested shortly afterwards was found to be 
intact again.—Messrs. Allcard, Slack and Co., of 20 and 
22, Change-alley, Sheffield, have sent us their new price 
list of india-rubber manufactures, amongst which are 
comprised rubber-belting, rubber-valves, packings, buffers, 
and springs.—Messrs. Holden and Brooke, Limited, of the 
Sirius Works, West Gorton, Manchester, have issued a 
new catalogue of locomotive injectors of which they sup- 
ply several types. A second catalogue issued by the firm, 
contains a description of the ‘‘Sirius” steam trap.—The 
Ingersoll-Sergeant Drill money of 114a, Queen Vic- 
toria-street, have sent us a copy of their new catalogue of 
air-compressing machinery, which they construct up to the 
largest sizes, and arranged to be driven either by steam or 
water power. The catalogue is illustrated with process 
blocks and contains elaborate tables giving particulars of 
the different sizes and types. Another table professes to 
give the fiow of air through orifices of different sizes 
under different pressures, but appears to be very in- 
accurate, at least for an orifice with sharp edges in 
which quiet expansion of the jet cannot occur.—The 
American Ship Windlass see of Providence, 
Rhode Island, have issued a neatly got up catalogue 
containing very full particulars of their special manufac- 
tures. They call particular attention to their ship-tow- 
ing machine, for the efficiency of which they make very high 
claim. The illustrations are excellently executed ; the let- 
ter-press is clear and complete.—Messrs. George Richards 
and Co., Limited, of Broadheath, near Manchester, have 
sent us copies of two of their catalogues, in one of which 
various machine tools are described, whilst the other re- 
lates to wood-working machinery. Many interesting ma- 
chines will be found described in both catalogues. In the 
former we note a number of side-planing machines, stan- 
dard lathes, and other machine tools, many of a special 
character, in addition to a large selection of gauges and 
other accurate measuring devices. In the wood-working 
catalogue will be found specimens of all the tools used in 
general joiner-work, pattern making, &c. Both catalogues 
are well printed and excellently illustrated.—Messrs. 
Lumby, Son, and Wood, Limited, of the West Grove 
Works, Halifax, England, have sent us a copy of their 
new catalogue of boilers for hot water and steam-heating 
apparatus. In addition to well-executed cuts of the 
various patterns supplied, the catalogue contains a number 
of rules and memoranda relating to hot-water heating. 
-—-The new catalogue just issued by Messrs. Lancaster 
and Tonge, of the Lancaster Works, Pendleton, contains 
a full description of the various specialities manufactured 
by this firm, who call particular attention to their metallic 

kings.—The General Luxfer Prism Company, of 5, 
icholas-lane, Lombard-street, E.C., have issued a hand- 
book describing in detail their system of lighting cellars 


SURFACE RESISTANCE OF WATER. 


Investigation of the Nature of Surface Resistance of Water 
and of Stream-Line Motion under certain Experi- 
mental Conditions.* 
By Professor H. 8. Hrtr-Suaw, LL.D. 
(Continued from page 444.) 
Section II.—Tur Propuction AND EXPERIMENTAL 
INVESTIGATION OF STREAM-LINE MorIon. 

In order to obtain a thin sheet of water, the new 

iece of apparatus shown in Fig. 16 was designed. 

he sectional view shows that a piece of plate glass 
with rounded ends is inserted in the ordinary slide, thus 
forming a small reservoir at the ends into which the 
water first flows, thence passing as a thin sheet through 
the main portion of the slide. At first, colour was 
admitted by means of a cross tube B, with very small 
holes at regular distances apart, and certain colour-band 
effects of a more or less blurred character were obtained. 
It was seen that the base etfect resulted from the 
admission of the colour into the small reservoir, where 
sinuous or rotational motion of the water existed. It 
became evident that the colour bands must be introduced 
into the thin sheet of water itself, and Fig. 17 shows in 
section how this was done. The brass block C was fitted 
at the entrance to the thin sheet, and had a row of very 
fine holes leading to a hollow centre, through which the 
colour was introduced from the outside.+ This acted 
admirably, and the apparatus in this form gave permanent 
and perfectly steady colour bands, showing stream lines 
to exist up to very high velocities; in fact, never breaking 
up at all at the highest speeds due to the available pres- 
sure head, 

For examining and cage pay | the effects, the 
arrangements shown in Figs. 18 and 19 were respectively 
employed. The supply and waste pipes for the main 

y of water are shown, the latter above, the former 
below, the electric lantern. The pump for supplying 
colour for the colour bands is also shown. In Fig. 18 is 
the small water-slide in which most of the work for the 
present paper was done, the screen used for observing and 
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plotting results being also shown. In Fig. 19 isalargewater- 
slide which is fixed to a separate frame, which requires, 
however, such careful adjustment for steady colour-band 
effects, that it has not been used for any of the results 
published in the present paper. When an obstacle of 
unfair form, such as a plate, or the cross-section of a 
circular cylinder, was introduced, steady flow of the water 
round it was maintained up to a certain point. Beyond 
this point, those colour bands, in the path of which the 
obstacle was placed, although passing round it as before, 
did not remain perfectly pat after doing so, so as to 
regain their original form, but became more or less blurred ; 
the alteration of the inflowing water supply in the slight- 
est degree could intensify or diminish this blurring effect. 
There was, however, always a velocity for which apparent- 
ly perfect stream-line motion round an obstacle, whatever 
its shape, could be produced and maintained. 

The above results seem to prove definitely the existence 
of a zone of parallel or irrotational flow, corresponding to 
the thin film which has been so fully discussed. It will 
be remembered that, in the author’s previous paper, 
special experiments were illustrated, showing the thick- 
ness of the film to be diminished as the velocity was 
increased ; and, in describing them, it had been said that 
the experiments ‘‘ bear out the view that the width of the 
film decreases with increase of surface velocity.” 

Now, in one case, careful measurements, by means of 
distance pieces, of the thin sheet in the new apparatus, 
proved that it was .025 (7,5) in. thick. For this thickness of 
sheet, the stream lines, although, while straight, were 
perfectly stable up to any velocity, were not, beyond a 
certain velocity, stable after passing round a plate broad- 
side to the stream. The frame was then carefully worked 
down to make the thickness .02 (,4;) in.; it was then 

* Paper read before the Institution of Naval Architects. 

+The greatest difficulty was experienced in finding 
suitable colouring material for photographing the stream 
lines. When aniline dye was used in sufficient density to 

ive a clear line in the photograph, the fine holes soon 
me choked. Permanganate of potash gives beautiful 
results from an optical point of view on the screen, but 
were of little use for photographing direct. At last, 
after many trials, a mixture of pyrogallic acid and iron 
sulphate, neutralised with ammonia, was used, the non- 
actinic properties of which are excellent. The stream 
lines are so steady that they can be photographed from 








and other dark and awkward areas. 


the projected image on the screen. 
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found that stability could be secured after passing the 
obstacle at a velocity much beyond the limit in the pre- 
vious case. 

The relation between the velocity and thickness of the film 
might thus have been investigated, or, in other words, the 
critical velocity for thin sheets of water under different 
circumstances ; but, inasmuch as the forms of the stream 
lines themselves were slightly different at different velo- 
cities, when what appeared to be a critical velocity was 
exceeded, and probably the question of viscosity was in- 
volved, it was evident that the whole subject would re- 
quire a considerable amount of time to properly investi- 
gate it. On the other hand, there appeared such a new 
and important field opened up for investigation of the 
shape of stream lines themselves under various condi- 
tions, and, in particular, the comparison, by means of 
experimental results, when true stream-line motion was 
insured by a limited velocity, with those of mathematical 
investigation on the subject, that it was thought better 
for the present to proceed with the latter research. 

Investigation of the Case of Plane Motion Past a Cir- 
cular Cylinder.—In order to arrive at some definite re- 
sults, it was felt that the best thing to do was to take 
a case for which the stream function was known, and for 
which plotted stream lines could be obtained without in- 
ordinate numerical] labour. 

Such a case, in two dimensions of space, is that of a 
circular cylinder moving through a fluid of infinite extent 
with its axis perpendicular to its plane of motion, the 
stream function for which is: 


ua? 
y = 


By impressing a velocity equal and opposite to that of 
the c lieder upon the whole system, the case of an in- 
finitely wide stream flowing t a stationary cylinder, 
and perpendicular to its axis, is obtained, the value of the 
stream function being then: 


a*\ . 
yo=u(r—“™)sine. 
il 


This is a somewhat similar case to that which is obtained 
with a section of cylindrical form in the slide of the 
lantern. The difference between the two is, however, to 
be found in the fact that the lantern slides used were 
necessarily limited in dimensions, and, therefore, although 
it might be interesting to compare the two cases, a 
more correct value of the stream function suited to the 
altered conditions was necessary. It was clear that 
there was a possible solution for a channel with a cy- 
linder in it by investigating the effect of a stream 
flowing past an indefinite number of equidistant cy- 
linders placed in a row, the distance apart being the 
width of the channel. The result would then give, mid- 
way between each, a stream line parallel to the original 
stream, across which, of course, no flow would take place, 
and which, therefore, could be considered a fixed straight 
boundary, and hence the actual condition of the channel 
in the lantern slide, or, on a larger scale, of the effect in 
a canal or river, would be obtained. 

The author is indebted to Professor Lamb, F.R.S., for 
ney responding to his request and working out this 
problem. 

The following gives the approximate value of the stream 
function for this case : 


sin 6. 


. ea 

, 5 sin led 
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cosh =~" — cos 
where ; a a 

a = width of canal. 


radius of cylinder, 
initial velocity of stream. 
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The solution of this equation, in order to obtain points 
on the stream lines for comparison with the experimental 
results, was by no means an easy matter, and, instead of 
the ordinary method of finding a number of points 
directly, the special method devised will be found ex- 
plained and worked out in the Appendix. The Table 
on page 480 has been prepared to suit the dimensions of 
the cylinder actually used and the distance apart of the 
initial stream lines employed in the lantern slide. The 
curves, although photographed and reproduced, were 
really plotted on a large scale on the screen; the stream 
being perfectly steady, could be marked down with fair 
accuracy scarcely possible on a smaller scale in a photo- 
graph, and the comparative results are set forth in the 
Table, while a segment of the figure is given for com- 
parison on a larger scale. 

1. On projecting the figure on a screen on which had 
been drawn the stream lines given by the equation 
(plotted in Fig. 20) so that the two could be easily and 
directly compared, several important discrepancies were 
at first evident ; but these, on more careful examination, 
were found to be due to defects in the apparatus, a very 
small inequality in the thickness of the sheet, or a want 
of perfect jointing at the edges on the inside glass plate, 
producing marked effects. As ‘mprovements were made, 
the projected figure came closer and closer into agree- 
ment with the theoretical one, aud it was quite obvious 
that, for all practical purposes, the two really 
when the velocities of the flow were kept down below a 
certain limit. 

The Table on e 480 is the result of plotting the curves 
so obtained from the equation of the approximate value of 
the stream function and the actual results of experiments. 


Although the differences are appreciable, they are to 
some extent of a nature which must be attributed to the 
great difficulty in the first case of making sufficiently 
accurate mechanical arrangements, and also from the fact 
that it takes some little time to plot down the results ; 
and that during this time it is extremely difficult with 
the present appliances to keep a perfectly steady and 





uniform pressure, both of the colouring bands, and the| 2. The problem of obtaining stream lines in the re- 
main y of water, when each comes from a separate | stricted dimensions of a channel with parallel sides, such 
source. Beyond this, however, there is no doubt that the| as with the appliances which have been described, is by 
stream lines are slightly pushed away from the obstacle | no means an easy one, and the only other mathematical 
at the point of greatest velocity, i.c., abreast the mid-| case which the author is aware of, is that which may 
section ; this may be due to the slight effect of viscuous| be derived from the analogous case worked out for 
resistance parallel to two containing glass boundaries.|the theory of a grating of rallel wires in Clerk 
This would mean that the distribution of velocity in this | Maxwell’s ‘‘ Electricity and etism,” third edition, 
region was more uniform that would be the case for a} vol. i., The value of the. potential is 
perfect fluid. At the same time, the formula used is only here investigated for the case of an infinite series 
an approximation, though used within limits that should | of fine wires, which act as a grating in the side of a 
give a very fair accuracy. | metallic vessel surrounding a conductor, to prevent the 














Fic. 18. ARRANGEMENT OF APPARATUS FOR ProgEcTING RESULTS ON SCREEN, 














APPARATUS ARRANGED FOR PHOTOGRAPHING RESULTS. 


Fic. 19. 


From a practical point of view, it may therefore be body outside from being electrified by induction. The 
fairly claimed that the results justify the application of | lines of force thus obtained correspond exactly with the 
this experimental method to other cases. The actual | stream lines of flow in a parallel channel of width equal 
photograph of the stream lines round the semi-cylinder is | to the distance apart between the wires, the water in the 
shown in Fig. 21. In Figs, 22 and 23 are given the| channel escaping through a small hole (constituting @ 
stream lines showing the flow round a complete cylinder, | ‘‘ sink” in hydro-mechanics) in the middle. Fig. 24 
the former being the result of experiments made with | gives the stream bands corresponding to this case, which 
narrow colour bands, and the latter being taken from | can be compared with the theoretical figure in the above 
Lamb’s hydro-dynamics. The two figures do not exactly | work. 
correspond in either the pitch of the stream lines or their| 3. Another mode of verification might be afforded by 
relative position. The latter has a central stream line, | the direct measurement of the position of the point where 
while the former has not, and the curves of the two ad- | the central stream line strikes an inclined plate placed 
jacent stream lines are therefore not the same in both | ina stream. Professor Lamb has shown mathematically 


cases. Moreover, the latter is for the case of an infinite | that, when the plate is inclined at 45 deg., the shape of a 
fluid, and the former for a channel with straight sides. | central stream line is a hyperbola, meeting the ~~, ho 


The comparison of the two is all the more interesting for right angles, and separating in both directions. 





these reasons. distance and position of the point at which the central 
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line strikes the plate having been worked out by him, 


and plotted for this case, as well as the other stream | 
lines, the case is, of course, for an infinite width of | 
stream, and it does not seem easy to find any approxima- 


tion for the flow in the channel. Since, however, across 
stream lines no flow takes place, any convenient one of 
these lines from the above case may be taken as the border 


DIAGRAM FOR TEST CASE.( SEE APPENDIX) 


NEC IS 








Fig. 22. 
CYLINDER ON CHANNEL (SIDES CORRESPONDING 
TO LINES IN FIG, 23), 








RESULT OF VIBRATION, 


line of a curved channel. Hence this and other figures 
which can be worked out for an obstacle in an infinite 
fluid can be compared directly with those obtained ex- 
perimentally. Of course, the assumption made by doing 
this is that the lines are already correct ; but after all, if 
the two methods are in agreement, there are a sufficient 
number of lines remaining inside the assumed boundaries 
to afford a very fair check on the result. 

In response to an inquiry from the author as to the 





exact numerical value of the distance in question, Pro-| being in the line of undisturbed flow through the centre 

fessor Lamb kindly looked into the matter, and obtained | of the plate. The intersection of these cireles with the 

the following value of the distance of a point of section | edge of the plate should be at a point where the central 
from the centre of the plate : stream line meets it. 

d =acos 0 _Fig. 25 shows this construction applied to the figure 

where : given in Professor Lamb’s treatise, and the general 

2a = width of plate, appearance of the stream lines in that case. Fig. 26 





Fig. 21. 
ACTUAL STREAM BANDS IN TEST CASE, 








Fig. 23. Fig. 24. 
UNIFORM STREAM AND “SINK” IN CHANNEL, 





Fig. 26 Fig. 27. 
ACTUAL COLOUR BANDS (NARROW). ACTUAL COLOUR BANDS (BROAD). 


( 





<—__« 
Fig. 29 Fig. 30. 


UNIFORM STREAM AND “SINK.” 


ee 


UNIFORM STREAM AND “SINK.” 


| shows the result of the actual experiment, the colour 
bands being only tolerably narrow. When, however, 
sufficiently narrow, the point of intersection of the 
central line not only absolutely coincided with the point 
By means of this very elegant result the author arranged | theoretically obtained, but the curve itself seemed to be 
a simple graphical method of checking the experimental | of the same form. In this case, however, the lines are 
observations, viz., two circles separated by a thickness | too fine for [aroma ag 90 reproduction. 

equal to the thickness of the plate, each of a diameter| Fig. 27 shows the effects of using wider colour bands, 
equal to half the width of the plate, the centres of both | the central one, being very much reduced in velocitv as 


and 
= angle of inclination of axis to the stream. 
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CoMPARISON OF STREAM-LINE CURVES FOR THE CASE OF Fiow Past A CrrcuLAR CYLINDER IN A NARROW CANAL, 
Measurements in Number of Thousandths of the Semi-Width of Canal, from Axis of Summetry through Centre 




















of Cylinder. 
Stream Lines in Roman Numerals. 
Valuesof Station paar ns es 7 se eee = -£ 
Ordinates (7,). | ; : 
I II | Ill. Iv. ¥; VI. VIL VIIL. IX. 
{ Theoretical 389 435 | 494 560 630 704 777 852 925 
0. ~< Actual aah 392 455 505 565 630 704 772 850 930 
Error ; +3 + 20 + IL + 5 0 0 - 6 -2 + 5 
( Theoretical 350 407 72 545 620 693 770 848 925 
1 + Actual 350 354) 410 413 | 482 480 550 550 620 621 694 692 765 768 844 850 | 927 930 
Error “fe 0+4 +3 + 51 +10 tsi+5 4 0 +1 #1 -1/-5 -2/}/-4 +2/+2 +65 
Theoretical 216 323 421 508 592 674 756 | 839 | 923 
4 Actual .| 210 200 | 815 315 415 415 00 500 133-580 670 668 750 752 840 842 | 924 920 
\Error |.|- 6-16) - 8 -8|-6 -6|/-8 -8|-9 -12;-4 -G6/-6 -4/+1 +38/+1 -8 
Theoretical 140 257 364 465 557 652 738 825 915 
3. «+ Actual 130 143 | 247 262 360 370 455 460 553 5°5 642 650 735 738 822 834 920 925 
Error ..|-104+8] -10 +5/-4 -6/ -10 -5'-4 -2]-10 -2 +5 0 -3 +9!+4+65 +410 
( Theoretical 119 228 332 436 534 632 724 825 909 
4. + Actual ./| 112 115; 215 230 | 322 338 421 435 520 640 620 638 117° «(732 815 $24 912 920 
( Error .|-7- 4) -138 42] -10 +6] -15 1 -14 +6] -12 +6 -7 + 0+9/+3 +11 
{ Theoretical 108 213 316 420 520 619 712 807 905 
f& ~ Actual . 100 100) 206 212 310 318 408 420 512 523 610 624 710 725 81l 818 | 912 910 
l Error .(|-8- 8 -7- =+-1),-7 +1] -12 O -8 +3/-9 +5; -2 +13 t+ 4 +11 | -3 +5 





| 


The figures in the Table represent the position of a number of points on each stream line in terms of a unit which is ;,4, part of 


the width of the semi-canal used in the experiments, which is itself only 13 in. in width. 


It will be seen that the maximum errors 


are + 20 and - 15, representing an actual displacement of the stream lines of .038 in. and .028 in. respectively. 


it approaches the plate, widens out proportionally, and 
then flows in either direction. It will be noticed that 
only a portion flows actually along the back of the plate, 
the other two portions taking more direct routes to join 
the central band in the rear of the plate. The general 
confirmation of theoretical eee mo practical experi- 
ment is thus complete. 

Fig. 28 is inserted as being an interesting case of the 
effect of vibration. The author’s experimental laboratory 
is subject to vibration due to the engines in the main 
laboratories below, and in several cases photographs had 
to be taken at night, or the engines had 


the obstacle bear a remarkable resemblance to the curves 
of the surface of discontinuity, which is dealt with by 
Lord Rayleigh and assumed to exist in his calculations. 
The existence of this surface has formed the subject of 
critical discussion in a series of articles in Nature (vol. 1.) 
by Lord Kelvin. In the third of these articles, Lord 
Kelvin says: ‘‘ The assumption to which I object as 
being inconsistent with hydro-dynamics, and very far 
from any approximation to the truth for an inviscid, in- 





compressible fluid in any circumstances, and utterly at 
variance with observation of discs or blades (as oar blades) 


to be stopped, | caused to move through water, is that, starting from the 


because of the evident instability of the stream lines after edge, as represented by the two continuous curves in the 


passing round the sharp edges of an obstacle, when sub- 
jected to this amount of vibration. 











ARTIFICIAL 
SOURCE 


Fig.31. 
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In connection with this, there is a matter which should 
be mentioned. Lord Rayleigh gave (Philosophical Maga- 
zine, December, 1876) an expression for the distance (d) 
of the point in question from the leading edge of the 
plate (the width of the plate being unity) as 


i. a 2—4cos a + 2 cos? a + asina 
4+ 7rsina 


where a = the angle made by the plate with the direc- 
tion of undisturbed flow. This curve will be found 
pies on page 16 in the work on ‘‘ Resistance of Ships,” 
»y Mr. W. D. Taylor, and it is quite clear that the values 
given for this formula differ from that given by Professor 
Lamb (see Appendix No. 2). On looking more closely at 
Lord Rayleigh’s paper, it seems as if the conditions of 
flow which he deals with correspond rather to the cases 
which were represented by the author’s experiments with 
thicker sheets of water when the motion was sinuous, and 
where it is quite possible to have a body of quiescent, or 
nearly quiescent, water behind the plate, as shown in the 
diagrams in the early part of the present paper, and also 
in the previous paper of the author; and it would be 
extremely interesting to investigate the exact position at 
which the stream divides on meeting the plate at different 
angles for conditions in which, although stream-line 
motion may hold in front of the plate, yet in the rear of 
it, at any rate, inside a certain boundary sinuous motion 
takes place. It may be pointed out that in the Figs. 5 
to 9, showing flow past a rectangular solid, the dease 
olack curves springing tangentially from the front face of 


diagram, and extending indefinitely rearwards, there is 
a ‘surface of discontinuity ’ on the outside of which the 





32. Equa **Sink” anp ‘* Source,” 


water flows, relatively to the disc, with velocity V, and 
on the inside there is a rearless mass of ‘ dead water’ 
following close after the disc.” In the author’s experi- 
ments this effect in the rear of the plate certainly extends 
only to a finite distance ; but, as the velocity is increased, 
it is drawn out to an ever-increasing distance, and in some 
of the experiments extended as far as the limit of the 
frame would permit. 

The visibility of the lines in the author’s experiments 
is accounted for by the fact that a mass of fine bubbles of 
air in rotation exists at each edge which is kept circulat- 
ing round, the appearance to the eye being that of a bright 
crystalline mass. This leavesa thin clear film in the oppo- 
| site direction to the general flow, quite close to the ob- 
| stacle, being kept circulating by its contact with a surface 
| outside, which, though not strictly a surface of ‘ discon- 
| tinuity,” has to a certain extent this property, inasmuch 
| as there is practically dead water_on one side, and water 

at a high velocity on the other. Further experiments on 
| this point seem desirable, as tending to throw some light 
| on this intricate point, particularly as there is such a 
| marked difference in the behaviour of the thick and thin 
sheets of water. Further, it is always assumed in theory 
| that the stream lines are the same for a body movin 
| through a mass of perfect fluid as for a mass of flui 
| moving past a stationary body. It is quite a different 
matter, however, in practical cases of relative motion 
| Seems disturbing causes may at work, to make the 
| above assumption, and more experimental knowledge on 
' the subject is also required. 








A stream line taken from the case of an infinite fluid 
may be used as an artificial boundary for certain other 
cases of stream-line flow, one being that of a parallel 
stream flowing into a sink, which should form a similar 
figure to that of a source combined with an infinite stream 

iven in Mr. W. D. Taylor’s paper (“‘ Ship-Shaped Stream 

forms,” Trans., I.N.A., 1895); the stream lines thus ob. 
tained are shown in Fig. 29, and may be compared with 
the diagrams cited, and with that in Rankine’s paper on 
“*Plane Water Lines,” Phil. Trans., 1864. The distribu- 
tion of the stream lines in the experimental case is rather 
different to that of the other cases, owing to the experi- 
mental colour bands being injected at equal distances near 
the sink ; whereas, in the other cases, the stream lines are 
agence at an infinitely t distance from the sink. 
The general similarity is, however, very marked, and 
pry the form of the dividing line (A A) (called by 

r. Taylor ‘‘stream form”) between the fluid which flows 

t the sink and that which passes out through the sink. 
ig. 30 shows a rather different distribution of stream 
lines for this case. 

An artificial ‘“‘source” can be made to supply a radiat- 
ing stream in the following way. The simple pipe shown 
in Fig. 31 is surrounded by an annulus, into which passes 
colouring matter. This colouring matter flows into the 
thin sheet of water in the experimental apparatus, through 
a series of fine holes carefully spaced and drilled so as to 
direct the jet of colour as nearly in the plane of the sheet 
as possible. Through the centre a stream of uncoloured 
water, constituting a source, passes. Using this arrange- 
ment, one other case is given. This is the stream lines 
for a combination of a sink and source. The stream lines 
for this case are circles ing through both source and 
sink, and hence the artificial ogee | is easily made, and 
all the stream lines within are readily checked. It will 
be seen from the photographs (Fig. 32) that the stream 
lines thus experimentally produced fulfil the theoretical 


conditions. 
(To be continued.) 








‘Scenic ArT AND STAGE MECHANISM.”—The paper on 
Modern “— Mechanism, to be read before the Society 
of Arts on Wednesday, the 20th inst., by Mr. Edwin O. 
Sachs, will deal with practically a new subject to which 
little or no attention has so far been given in this country, 
although important stages, worked by hydraulics and 
electricity, have been used in the United States and on 
the Continent for a considerable number of years. Mr. 
Sachs, after dealing with elementary equipment of the 
stage of to-day, will indicate the lines on which modern 
science may be applied to the mounting of plays, and he 
will give particulars as regards the general working of the 
theatre, and speak of various ways of obtaining realistic 
effects or illusions on the stage effects. A valuable series 
of photographs, sketches, and drawings from modern 
stages will then be shown by the aid of limelight views 
and explained by the lecturer, and among these will be all 
the more important examples, including those of the 
Paris, Vienna, Berlin, and other Continental opera houses, 
as well as Drury Lane and Covent Garden. Special 
reference will be made to the hydraulic installation at 
Drury Lane and the electric turnable stage at Munich. 
A number of gentlemen prominently connected with the 
stage have promised to attend the meeting and to 

yarticipate in the discussion. Among those invited are 
fr. Arthur Collins, of Drury Lane, Mr. Moul, of the 
Alhambra, Mr. Mulholland, of the Camberwell Theatre, 
and several dramatic critics and stage mechanics. Among 
the latter is Mr. Kranich, of Bayreuth fame, who will 
have charge of the stage effects in the Covent Garden 
Wagnerian cycle. 





Tue TRANS-SIBERIAN Express.—It had been arranged 
that the Trans-Siberian express should leave St. Peters- 
burg for the first time early in May; but it has been 
found possible to commence this service of trains earlier 
than the date fixed. Prince Khilkoff, the Russian Minis- 
ter of Ways and Communications, inspected on March 28 
the first complete train, which will perform twice a month 
the journey of six days to Tomsk. On April 1 this well- 
equipped train started on its first journey from the Mos- 
cow railway station at St. Petersburg. The most ap- 
proved principles have been followed in constructing 
the cars, and no rolling or shaking is felt while 
the express is in motion. The cars are connected 
by platforms on the model of the ‘‘ Harmonica ” wagons ; 
this system enables passengers to traverse the whole 
length of the train without the least danger or 1n- 
convenience. The train is lighted throughout by elec- 
tricity, and heated by means of hot water. Special atten- 
tion has been given to make the ventilation as perfect as 
possible, and the temperature of every car can be easily 
regulated. The train contains a dining-room, refresh- 
ment bar, and alibrary. An exhaustive collection of 
books, containing all known details about Siberia, includes 
a map covering i) printed sheets. The saloon car, which 
also serves as the dining-car, contains the library, and also 
chess tables, a piano, and writing and smokers’ tables. 
Each compartment has a large electric lamp and several 
portable electric lights, a small card table is to be found 
in every car, and geographical maps are suspended in the 
corridors. Electric bells connect every compartment with 
the refreshment bar and the attendants, several of whom 
speak English and French. A dressing-room fitted up 
with toilet requirements, and various gymnastic appli- 
ances is attached to each buffet. There is also a small 
dispensary, and a well-fitted bath-room contains an ordi- 
nary bath and a shower-bath. No hot meals will be pre- 
pared on the train, but they can be ordered by telegram, 
sent free of cost, and will be served in the train at the 
desired station. For the present the “Siberian Express 
will carry only a limited number of first and second-class 


passengers, 
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THE ELECTRICITY SUPPLY OF LONDON. 


Ar the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, April 5, Mr. W. H. Preece, 
C.B., F.R.S., Vice-President, in the chair, the paper 
read was on ‘‘ The Electricity Supply of London,” by Mr. 
Arthur H. Preece, Assoc. M. Inst. C.E. | 

The supply of. electricity on a commercial scale had 
been started in London after the —S of the Act of 
Parliament in 1888, which amended the Act of 1882, 
principally by extending the date for eg sale to 
the local authority from 21 to 42 years. In 1888 many 
companies applied for Provisional Orders, and in deter- 
mining which were to be granted powers, and the dis- 
tricts over which the powers were to extend, the Board 
of Trade decided that competition would be advantageous 
to the public, and that it was advisable to allow one 
direct-current system to compete with one alternating- 
current system. , 

There were now in London 11 important companies 
and five vestries supplying electricity, and three other 
companies and three vestries were taking steps to start 
works. The capital invested in the industry amounted to 
6,000,0002., and plant was installed to the extent of 
80,000 horse-power, the equivalent of 2,000,000 eight 
candle-power lamps being connected to the mains. The 
total annual revenue was 800,000/., and the total annual 
expenditure, 450,000/. 

Of the systems for supplying electricity in London, 
the alternating current was —— to large areas 
where consumers were scattered, and it enabled the 
generating works to be established by the riverside, or 
where land was cheap and coal was easily unloaded. ‘The 
undertakings using this system were the City of London 
Company, the Metropolitan Company, the London 
Electric Corporation, the County of London Company, 
the House to House Com ny. the Hampstead Vestry, 
the Islington Vestry, and the Hammersmith Vestry. The 
direct-current systems were divided into two classes—the 
high-pressure and the low-pressure. In the former 
rotary transformers were used to reduce the high pressure 
toa low pressure, while the latter produced and distri- 
buted electricity at the same pressure at which it was 
me te to consumers. The direct-current systems were 
applicable to compact areas, and, with the use of high 
pressure, to scattered or isolated compact areas. The 
chief advantages of the direct-current system were the 
possibility of using storage batteries, which could not be 
employed with the alternating-current system, greater 
efficiency in distribution, and greater adaptability to 
motive power. The undertakings using the system were 
the Chelsea Company (high pressure), Charing Cross and 
Strand Corporation (hig' pressure), the Westminster 
Corporation, the St. James’s and Pall Mall Company, 
the Kensington and Knightsbridge Company, the Not- 
ting-hill Company, the St. Pancras Vestry, and the 
Metropolitan Company (at one works). 

The generating works of the several undertakings in 
London contained many interesting features. No less 
than 20 different works had been erected. The boilers 
used comprised the water-tube, marine, Lancashire, and 
miscellaneous types; but the preference for the water- 
tube boiler was very marked. The works were liable to 
sudden demands through fogs, and the quick-steaming 

roperties of this type of boiler were of great advantage. 

he boilers were fired chiefly by hand with Welsh coal, 
but in the works of the City of London Company and the 
County of London Company mechanical stokers and 
cheaper coal were used. The use of extensive systems 
of steam pipes was now being dispensed with. The mul- 
tiplicity of valves was unnecessary, and the number of 
valves was being reduced, and arrangements were made 
as simple and with as few joints as possible. 

The present tendency was towards engines of the 
marine type for large outputs. The high-speed engine 
was not used for larger powers than 750 horse-power. 
Some engineers, however, found engines of 350 horse- 
power sufficiently large and the most convenient unit to 
adopt. The dynamos were similar in most works, and 
were always connected direct to the engines. Storage 
by secondary batteries was not extensively employed in 
London, as their maintenance had hitherto proved ex- 
pensive. But a few works used them entirely for main- 
taining the supply after midnight, and in the daytime 
in summer, e author gave the results of a test of a 
small marine engine and alternator, showing the com- 
bined efficiency to be 85.5 per cent. The question of 
vibration had been of great Importance in many works ; 
no cure had been found effective when once vibrations 
Were set up. High-speed engines must have three 
cranks to be free from appreciable vibration. 

The favourite methods of distributing electricity were 
to transmit current at a high pressure in heavily-insu- 
lated cables in iron pipes, and current at alow pressure in 
insulated cables in stoneware conduits or in cables heavily 
armoured and laid direct in the ground. Rubber was 
now little used, paper and jute, impregnated with insu- 
lating compounds, having been extensively adopted. 

e usual system of measurement of the gene | 
supplied was by meter, and the average charge was 54d. 
per unit. The average charge in 1890 was 74d., so 
that the price of electricity had been reduced in eight 
years no less than 25 per cent., equivalent to a reduction 
In the price of gas from 4s. to 3s, A curve was given to 
show the variations in the price of gas since 1870. The 
average price had varied between 4s. and 2s.; it was now 
2s. 7d. The cost of generating and distributing electri- 
po A had been greatly reduced in the last few years. In 

892 it was seldom supplied for less than 44d. per unit. 

@ usual cost was now 24d. to The actual cost of 
generating was about 14d. per unit, and the cost of 
management, &c., about 1d. The direct current was 
everywhere produced at a cheaper rate than the alternat- 





ing current. The difference was between 4d. and 1d. per 
unit, or 20 per cent. cheaper. 

Since 1888 an important inquiry had been held by the 
Board of Trade regarding the maximum pressure per- 
missible in consumers’ premises. The result of this 
inquiry, in 1896, was to increase the pressure from 150 
volts to 250 volts. 

A comparison was made between the two largest com- 
panies in London, namely, the City of London Company, 
which supplied alternating current, and the Westminster 
Corporation, which supplied direct current. Both com- 
panies had nearly the same number of lamps connected 
to their systems, the number of 8 candle-power lam 
connected being 270,898 and 269,939 respectively. The 
capital expended was respectively 945,829/, and 546,434. ; 
the annual incomes per 8 candle-power lamp, lls. 9d. 
and 7s. 9d.; the annual expenditures per 8 candle-power 
a 4s. and 3s.; and the costs per unit, 7.6d. and 5.8d. 

The industry was growing so rapidly that most under- 
takings had to seek new sites for generating works, and 
the tendency was to erect large works on the outskirts 
of London, where coal could be conveniently brought to 
the site, and where water could be obtained for con- 
densing. The powers granted under provisional orders 
were limited as regards the compulsory purchase of land, 
and further powers were being sought by some com- 
panies from Parliament, so that they might be placed on 
the same footing as railway companies. No less than 
40,000 horse-power was now being installed in London in 
order to meet the demand for electricity in the imme- 
diate future. 








VrynHeip Rartway.—A contract for the construction of 
the Vryheid Railway has been signed at the Transvaal 
Railway Commissioner’s office, Mr. J. S. Smit repre- 
senting the Government, and Messrs. Rooth and Wessels 
the contractors, Messrs. J. L. de Jager and Co. The 
cause of the delay in concluding the agreement was the 
unfortunate illness of Mr. Rooth while in Muizenberg, 
where he contracted typhoid fever. Work on the line is 
to be commenced shortly. 


FreNcH SUBMARINE TELEGRAPHY.—An amalgamation 
has been effected between the Paris and New York Tele- 
graph Company and the French Submarine Telegraph 
Company. A new organisation has resulted from their 
fusion, and this is to be known as the French Telegraph 
Cable Company, The old Paris and New York Tele- 
graph Company is now in course of liquidation. The 
— of the French Telegraph Cable Company is di- 
vided in 96,000 shares, and of these 56,000 are attributed 
to the Paris and New York Telegraph Company as repre- 
senting its interest in the new company. It has not been 
possible, however, to deliver the 56,000 shares at present 
to the liquidator of the Paris and New York Telegraph 
Company, as questions affecting the assets of the old com- 
panies have still to receive judicial solution. The main 
difficulties against which the French Submarine Telegraph 
Company and the Paris and New York Telegraph Com- 

ny had to contend were the following: ‘‘he French 

ubmarine Telegraph Company could not communicate 
with France and Europe except through the inter- 
mediary of foreign companies; and the Paris and 
New York Telegraph Company, which united France 
with the United States, did not ssess in the 
latter country any ramifications capable of furnishin 
it with traffic. As a result of their union, the Frenc 
Submarine Tele h Company and the Paris and New 
York Telegraph C ompany have undertaken to lay and 
work, during a term of 30 years, a second Transatlantic 
cable between Brest and New York. They further pro- 
pose to lay down a junction cable to unite the network of 
the Antilles with the North American coast. Finally, 
they charge themselves with the working and main- 
tenance of cables between Brest and St. Pierre, St. 
Pierre and Cape Cod, and St. Pierre and Canso. In 
consideration of all this being done, the French 
Government has undertaken to pay a subvention of 
32,0007. per annum, as from the date at which the new 
Transatlantic cable and the junction cable are brought 
into working. As usually happens under such circum- 
stances, the establishment of the new cables has occupied 
a much larger period than had been anticipated. The 
second Transatlantic cable will only be laid in the course 
of this year ; and the Brest and St. Pierre cable ex- 
perienced an interruption from April to October, 1897, its 
repair involving an outlay of upwards of 120,0007. In 
view of these charges, and in order to insure its obliga- 
tion service, the French Telegraph Cable Company has 
concluded an arrangement with another company, known 
as the French General Telegraph Company, by which it 
will receive an advance of 280,000/., together with 80,000/. 
for floating capital. The French General Telegraph 
Company isnot to charge interest upon its advances until 
the current expenses and the obligation service of the 
French Telegraph Cable Company have been duly pro- 
vided for. A rent is to be ultimately paid to the French 
General Telegraph Company, but it is to be calculated 
in proportion to the gross revenue acquired by the 
French Telegraph Cable Company, and it is not to be 
deducted until that company has provided for all its cur- 
rent outgoings and interest charges, and until the French 
General Telegraph Company has also been paid interest 
upon its advances. The convention concluded between 
the two companies js to run for 20 years, but it can be 
cancelled after the twelfth year. All the lines, including 
the second telegraph cable between Brest and New York, 
are to be in complete working order by December 1, 
1898 ; and it is confidently hoped that the French Tele- 
graph Cable Company will be now enabled to overcome 
its old difficulties and to give its proprietors satisfactory 
dividends in future, 





NOTES ON AMERICAN IRON AND STEEL 
PRACTICE.* 


By ARCHIBALD P. Heap, M.I. Mech. E., M.I.E.E., 
A.M.I.C.E. (London). 


(Concluded from page 399.) 


_ Gas Producers.—Water-sealed gas producers are com- 
ing increasingly into favour. A very efficient form (see 
Fig. 22, next page) is square in plan, with rounded corners. 
The air and steam are blown in underneath the firebars, 
which slope steeply on opposite sides of a central line, like 
a house roof. A producer of this design, 7 ft. square by 
9 ft. high, gasifies 6 cwt. of coal per hour. One man can 
stoke two producers, and one cleaner is required for 
every eight. The production of gas is about 130,000 cubic 
feet per ton of coal, and the gas contains about 4 per 
cent. of CO,. The fuel consumed is about 980 Ib. per 
ton of ingots. With coal at 6s. 3d. per ton, and labour 
at 1s. 4d. per ton of coal, the cost of gas is yd. per 
1000 cubic feet. This being one-fifth the calorific 
value of coal gas, is equivalent in price to the latter at 
34d. per 1000 cubic feet. 

Natural Gas and Oil.—Both natural gas and oil gas 
are used as substitutes for producer gas in steel-melting 
furnaces, heating furnaces, and boilers. In the Pittsburg 
district natural gas is pi from a distance of 100 miles. 
It costs 5d. per 1000 cubic feet, and requires no regene- 


ag a contains 92.6 per cent. by volume of marsh . 


gas (CH,), and is about 74 times the calorific value of 
producer gas. At present prices there is no advantage in 
using one over the other, but natural gas tends to become 
dearer. Where crude oil is used instead of producer gas, 
it is blown in, and at the same time vaporised, by a steam 
jet through the gas port. The air only is regenerated. 
About 400 Ib. of oil are used per ton of ingots, as compared 
with about 980 lb. of coal in the producers. The oil has 
about 25 per cent. more calorific value than Welsh coal. 
Whether or not it pays to burn it depends on the local 
conditions and the price of the oil; which latter, like 
innumerable other articles of common use, is not regu- 
lated in America entirely by the balance of supply and 
demand, but rather on the measure of success which 
attends the efforts of the combination which is so fortu- 
nate as to control it. : 

Ingot-Soaking Furnaces. — These are usually of the 
vertical type, with the tops on the floor level. The cover 
of each hole is on wheels, and is drawn aside by a hy- 
draulic cylinder. The fuel used is producer gas, the air 
and gas both being heated by regenerative chambers. 
The ingots are inserted and removed by overhead electric 
cranes, having a special motion for twisting the grip, in 
order that the ingots may be inserted and withdrawn 
square with the hole, 

Cogging Milis.—Cogging mills for rolling ingots to 
plate slabs are, in a few cases where they are employed, 
of the two-high reversing type, with tilting gear. In one 
case the mill is of the universal type, with horizontal and 
vertical rolls. Each pair is driven by an independent 
reversing engine, not geared together in any way. The 
ingot itself forms the connection between the two pairs of 
rolls, and regulates their relative speeds. No tilting is 
here requi The slab is turned end for end when half 
rolled. The finished slabs.have a shapely and pleasing 
appearance, The usual American practice is to roll from 
ingot to finished plate in a three-high wage mill without 
spre cogging and reheating. The mill is driven 

y a single-cylinder non-reversing engine, having a heavy 
flywheel, fitted with a variable expansion gear and a 
delicate governor. Much greater economy of steam is 
obtainable than with two-cylinder reversing engines with 
late cut-off. The rolls are of the Lauth pattern, with the 
middle roll smaller in diameter than the other two; but 
the advantage of this difference in size is open to ques- 
tion. The live roller tables are jointed, and bring the 
piece opposite the top or bottom opening. The live 
rollers and screwing gear are frequently driven by elec- 
tric motors. An ingot tape both in breadth and 
thickness is rolled into a rectangular —_ by skilful 
manipulation and diagonal rolling. From the mill it 
passes to the cooling tables, consisting in one case of 
360 ft. length of live rollers, along which the plate slowly 
travels, being marked off on the way, until be the time 
it reaches the back of the shears it is cool enough 
to handle. It is drawn through to the front, where it 
rests upon a forest of ‘‘goose necks,” or inverted cas- 
tors, on which it can easily be moved in any direction. 
After being sheared, it is through flattening 
rolls, and is then brought (still on goose-necks) over the 
inspecting pit, where both top and underside can be ex 
amined by electric light without the plate being turned 
over. It is then pushed over the weighing machine 
which is raised from below by hydraulic power until it 
supports the plate, when the weight is recorded. The 
plate is then picked up by an overhead travelling crane, 
either by clips or a magnet, and deposited in railway 
cars, 

Magnets for plate-lifting are made with the two pole- 
faces extra large to give great area of contact, and are 
supplied with current from the crane itself. The early 
difficulties were that in attempting to lift the top plate 
from a pile, the next four or five would cling to it and be 
lifted with it ; also, that residual magnetism retarded the 

rompt dropping of a plate. These drawbacks, however, 
foes now been overcome. In one case, a magnet capable 
of lifting 50 tons was used for moving structural beams 
about the stockyard. The yard men became so confident 
in the powers of the magnet that they persisted in riding 
on the beam during its aerial journeys, and though no 
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accidents took place, the managers discontinued their 
use, considering prevention better than cure. 

Yield.—The method of rolling an ingot into a plate, 
without reheating, is certainly as quick as that of cogging 
into slabs and and reheating prior to finishing, and is 
nearly as efficient. As far as the author is aware, the 
best yield, i.c., ratio of weight of finished saleable plates 
to ingots, is 73.3 per cent. by the former method, and 
75.25 by the latter. 

As much as 5000 tons of plates in a month have been 
produced from a single mill on the former method. 

Rail Mills.—Uniike plate mills, where the rolling down 
of an — to a plate takes place in one stand of rolls, 
rail mills usually require three or four stands. After 
being taken from the soaking furnace, the ingot receives 
no more heat unless accidentally delayed during bloom- 
ing. To take a typical case, it first passes through the 
blooming mill, which is three-high, with tilting tables of 
live rollers. Here the ingot is rolled down into a bloom, 
and passing on to the shears, is cut into two pieces, each 
of which is subsequently rolled into three 30-ft. rails. 
The blooms pass on to the rail mill, which consists of 
three stands of rolls, each driven by its own engine, and 
through which it passes successively. In the first or 
roughing train it makes five , the stand being three- 
high, and provided with tilting live roller tables. In 
the second or intermediate train, also three-high, it makes 
five passes, while in the third or finishing train it makes 
one pass only. This stand is, therefore, two-high, non- 
reversing. After being sawn, the rails pass through bend- 
ing rolls, which gives them a slight camber. Being all of 
the American or flat-bottomed type, they are straightened 
by the subsequent cooling. The greatest ingenuity is 
exercised in the various mechanical appliances for lifting 
or traversing the piece from one groove to the next, turn- 
it at the same time through 90 deg. So quickly do the 
succession of pieces follow one another, that while the 
first is in the third pass, the second is in the first pass. 
As much as 1025 tons of rails have been produced in 
such a mill in 12 hours. In the case of three-high rolls, 
all the rolls are driven through a stand of three pinions, 
the engine driving the centre pinion direct. In the 
three-high plate mill, on the contrary, the middle roll is 
= only by its frictional contact with the top or bottom 
rol. 
Three-high continuous rail mills, though usual, are not 
universal. At the Johnson Works, at Lorain, where the 
plant is up to date, both the blooming and finishing mills 
are driven direct by two-cylinder reversing engines with- 
out gearing for reduction of speed. While this saves 
complications and breakdowns, and requires no more 
steam, the engines are larger and more expensive. 

In the typical rail mill above considered, the changing 
of rolls can be effected in 20 minutes, exclusive of fixing 

uides, The three spare rolls are kept ready with their 
earings in dummy housings near at hand, and are lifted 
out together, weighing 15 tons, by an overhead crane and 
er into their place, whence the set of three rolls has 
just been similarly removed. At Lorain, the method of 
changing rolls is still more drastic, and characteristic of 
American directness of purpose. The housings, rolls, 
bearings, and chocks, weighing 40 tons, are picked bodily 
up by an overhead electric crane, and deposited in a 
special shop, while a similar set, built up on a dummy 
bedplate, is carried over and dropped in its place. The 
entire stoppage of a mill for roll changing is one hour. 

Sawing.—The sawing of a rail, say 100 ft. or over, into 
three lengths, is effected in one operation by four saws 
which advance simultaneously. The distances between 
the saws can be varied to suit the length of rail. The 
saws have symmetrical teeth, not undercut on one side, 
and are driven by 10-in. india-rubber belts. This method 
is obviously much quicker than that of using one saw 
with an adjustable stop. Sawing is sometimes used for 
billets instead of shearing. At a large structural steel 
mill the author saw H- girders being sawn cold into 
lengths, as quickly as if hot. ‘‘Sawing” is, perhaps, a 
misnomer, since the saw was a plain disc of soft steel, 
without teeth, 7 ft. in diameter, revolving 1700 times per 
minute. Such a disc lasts six months, but is turned up 
every three days. 

Rolls.—It is the practice to make rolls, whether grain 
or chill, of charcoal iron. The pig iron is melted in air 
furnaces instead of in a cupola, as, though more fuel is 
used, the iron is less contaminated by impurities, and is 
less wasted. A chill of about 1} in. in depth is obtained, 
which is turned down to 1 in. At one large tramway- 
rail mill, where as many as 80 sections are rolled, a stock 
of rolls worth 50,000/. is kept. 

Condensing.—A large condensing plant forms part of 
the equipment of many modern steel works. It takes 
the steam from all mill ana auxiliary engines, and in 
spite of irregular working of any individual engine, gives 
on the average a constant vacuum. The Worthington 
condenser and cooling tower (see Fig. 23) is one of the 
most convenient, since the same condensing water is 
used over and over again, being air-cooled. The main 
exhaust pipe is led to a jet condenser attached to a hori- 
zontal Worthington air pump. The latter delivers the 
warm injection water to the tcp of a tower, about 30 ft. 
high by 15 ft. in diameter, built of boiler plates, and filled 
with short drain pipes placed vertically and breaking 
joint, thus presenting a large cooling furnace. The water 
is distributed evenly over the top by a revolving sprinkler, 
and while trickling down to the surface of the pipes, 
meets an upward current of air from an electric fan. 
This cools the water to some extent by the abstraction of 
its sensible heat by simple contact, but principally by 
evaporation of a portion and the consequent conversion of 
sensible into latent heat. One has only to blow on one’s 


hand when dry and when wet to realise the distinction. 
The water cooled from 120 deg. to 80 deg. collects ina 
tank, whence it is again drawn into the condenser. 





The 


cooling effect of the air depends on its dryness rather 
than on its coolness. As the loss of water from evapora- 
tion in the tower is five-sixths of its augmentation from 
condensed steam, the excess, or one-sixth, is allowed to 
run to waste. Thus, the consumption of water is con- 
fined to boiler feed, and is the same as if there were no 
condenser. A vacuum of 24 in. can be maintained, re- 
sulting in an economy of 28 per cent. in one instance, 
after allowing for the power needed for the pump and 
fan. 











ning back, in addition to a foot brake. In one variety 
(see Fig. 24), the motor which actuates the lifting drum 
has, on the spindle of the armature shaft, a number of 
discs, which turn with it. Alternating with these are 
stationary discs. A strong spiral spring presses these 
revolving and stationary discs together, and thus locks 
the armature. When the current is turned on, either to 
raise or lower, it is made to pass round a coil, which con- 
verts a soft steel casting into a magnet. This attracts a 
disc against the pressure of the spring, and thus releases 
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Fig . 23. 
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Fic. 24. 


Applications of Electricity. —The application of elec- 
trical apparatus, under most trying conditions of heat, 





dirt, and occasional overloading, is steadily increasing, 
and it is found that this class of machinery gives very 
little trouble. There is usually a central power house 
with a few large dynamos driven direct at a moderate 
speed by economical engines, generating a continuous 
current at about 220 volts, for power and lighting. A 
great saving is thus effected over the small and scattered 
steam engines of a few years ago. It is found that a 
total nominal horse-power of all motors equal to five 
times that available in the power house is permissible. 
Electric cranes are Sw yr be quicker, handier, and, 
at least, as safe as any other kind. They are always 
fitted with an automatic brake to prevent the load run- 











the disc and frees the armature. The moment the current 
is stopped, the armature is again locked. In one large 
steel works there are no less than 300 electric cranes, of 
which several can lift 150 tons. 

Labour.—Labour is on the average 50 per cent. dearer 
than in England. The Americans, however, go on the 
principle of ‘‘ Capital is cheap, labour is dear,”. and are 
willing to spend large sums on mechanical substitutes for 
labour. - The workers are highly skilled, industrious, and 
amenable to discipline. Trades unions are not sufficiently 
militant to ae each man doing his best, and increas- 
ing his market value as the surest road to success. The 
great size of the country, and the mixture of races render 
the methods of the “‘new trades unionism” difficult to 
enforce. -It is usual for the managers to so distribute 
workmen of different nationalities, Poles, Hungarians, 
Germans, Scandinavian, &c., that racial differences 
hamper cohesion and united action. 

In conclusion, the author desires to acknowledge to the 
following gentlemen in the United States, his thanks” - 
information freely given: Messrs. G. Bartol, S. T. W ell- 
man, A. J. Moxham, C. M. Schwab, M. Hunsiker, W. 
R. Walker, C.E. Stafford, H. H. Campbell, J. Butler. 





John Potter, J. M. Hartman, and J. W. Miller; also = 
his father, Mr. Jeremiah Head, for valuable hints in the 
preparation of this paper. 








A Sour ArricaAN Rartway CoNFERENCE.—A South 
African Railway Conference has been. held at —— 
Town. All the railway administrations of South 
Africa—Delagoa Bay, the Transvaal, the Orange Free 
State, and Natal—accepted the invitation of the ee 
Government to take part in the Conference. — The de e- 
gates from the neighbouring Colonies and States hey 
the guests of the Cape Government during their stay 
Cape Town, 
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ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

asae UNDER THE ACTS 1883—1888. 

mber of views given in the Specification Drawings is stated 

i Ae be a where none are mentioned, the Speckfication is 

illustrated. 

oi camatens are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, a Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

Py of the advertisement of the mee of a@ complete 

ification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent 0, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


5157. W.J. Davy and G. Thomas-Davies, London. 
Electric Arc Lamps. (8 Figs.) February 25, 1897.—The 
frame of the lamp consists of the crown-plate, an upper dia- 
phragm }, an intermediate diaphragm c forming the top of the 
chamber containing the mechanism, and of two or more frame 
rods holding the crown-plate and diaphragms in their proper 
position. On the underside of the upper and intermediate dia- 
phragms are insulated diaphragms, and a bottom diaphragm 
eforming the support for the bottom of the chamber contain- 
ing the regulating mechanism is secured by side rods pass- 
ing through holes in the upper and intermediate diaphragms, 
and secured in the insulated diaphragms. Secured on the top of 
the bottom diaphragm e is a bottom insulated diaphragm. A 
yoke supporting the lower carbon-holder h, which is fixed, is 
carried from the bottom insulated diaphragm by yoke rods. A 
casing J incloses the space between the intermediate insulated 
and bottom diaphragms, and thus forms a closed chamber for the 
regulating mechanism. The arc is inclosed in a glass bell m fixed 
at its lower end to the lower carbon-holder h that passes through 
its end and has a tail taking into and resting on a spring sup- 
ported by a hollow screw ping —, in the yoke. By screwing 
up the plug the upper end of the bell is forced against an asbestos 
ring in a recess in the bottom diaphragm e, the spring allowing 
for expansion and contraction. The upper carbon passes freely 
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through a bush in a central boss in the bottom diaphragm ec. 
Fhe gravity-friction grip device for striking the arc and feeding 
the upper carbon consists of two pairs of links 1, 2 pivoted to- 
gether at one end and carrying jaws 3 between which passes the 
carbon. The support links 1 are pivoted to links oe 
from the intermediate diaphragm, and have arms 5 fixed thereto. 
An L-lever is pivoted at its angle between the free ends of the 
arms 5, and one end is pivoted between the free links 2, and its 
other end is connected by an adjustable link to a lever 8 pivoted 
on lugs on the intermediate diaphragm, and connected at its ends 
to the cores of the main and shunt solenoids ¢+, ¢5, respectively. 
‘The carbons are normally in contact and the grip device rests on 
the bottom diaphragm e. On passing the current to the lamp, 
the core of the main solenoid ¢4 is drawn down and raises the 
end of the lever 8, causing the jaws 3 to first grip the carbon and 
then to raise the links 1, 2 off the diaphragm, and raise the 
carbon to strike the arc. As the arc lengthens, due to the burn- 
ing away of the carbons, the power of the main solenoid t+ de- 
‘creases and that of the shunt solenoid increases, then gradually 
the grip device is lowered on to the diaphragm e, and the jaws 
relax their hold on the carbon, and a continuous and steady feed 
is obtained by the carbon feeding slowly through the jaws. The 
Spaces open to the arc are mainly the glass bell and the chamber 
containing the mechanism, and these spaces are made as small as 
Possible. (Accepted February 28, 1898.) 


8674. A. C, Brockies, London. Electric Switches. 
{7 Figs.) April 5, 1897,—This invention relates more particularly 
to tumbler switches, but it is also applicable to other forms of 
rocking switches. The fixed contacts are of ordinary construc- 
tion, and consist of two plates a fixed to the base-plate of non- 
Sonducting material and bent ~~. at right angles to it. Each of 
these plates is provided with a binding screw, one of the circuit 
wires being held by one, and one end of a fuse wire c by the 
oo: The other end of the fuse is held by a screw on a third 
i te fixed to the base and also provided with another screw for 

¢ other circuit wire. The movable contacts are the ends of a 
U-shaped late e, one edge of this plate being pivoted on each 
: -4 close down on to the base-plate. This edge is cut away on 
bers <1 of the pivots, so that the plate can rock through a con- 
=, le angle. The pivots consist of pins projecting from the 
— of a bolt or screw f fixed to the base. The sides of the 

eredge of the plate are connected by a spindle g insulated 








from it by two vulcanite sleeves and parallel to the pivots, the 
ends of this spindle being ted to the es by helical 
springs, which tend to pull either the contact ends of the U, or 
its bend towards the base-plate, according to the side to which it 
is rocked from its central position; by this means the switch is 
firmly held in its closed or open position as the case may be. 








Fixed to the base are the ends of a plate k bent to form a bridge- 
piece and carrying a socket for the ball upon the switch handle 
or lever 7, This lever s through a hole in the socket and 
bridge-piece, its end being forked to embrace the spindle g. The 
outside of the socket has a screw thread upon it for the attach- 
ment of the cover. (Accepted February 23, 1898.) 


7646. Siemens Brothers and Co., Limited, Londo: 
and H C. Leake, Chariton, Kent... Electrical Motor 
Generators. [3 Figs.] March 24, 1897.—These electrical motor 
generators are so constructed and arranged that the currents 
generated by them, and the electromotive force of these currents, 
can be readily varied, Fig. 1 illustrates diagrammatically a 
motor generator having the cores of the field magnets for both 
armatures wound with one coil, these cores themselves differing 
in respect of saturation or magnetic character. Fig. 2 illustrates 
diagrammatically the modification in which, while the pole pieces 
for the two armatures have a common main core with its windin: a 
each of these pole pieces has a winding of its own, the one wind- 
ing giving a polarity opposite to that given by the other. In 
both figures A is the armature, with double winding, the one 
winding a! connected to the commutator a! which supplies the 
leads a?, a3, the other winding b is continuous with that of the 
single-wound armature B, and is connected to the commutator 
bl, which is supplied by the leads 2, 63. In Fig. 1 there are two 
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field magnets C, D, one for each armature; but both have a 
common winding W in shunt from the leads b?, b%. In Fig. 2 
there is a single-field magnet with a common core and two pole 
pieces C, D. The common core is wound with a winding W in 
shunt from the leads b?, b3. The pole pieces C and D have wind- 
ings which are also in shunt from the leads 62, b°, and are wound 
a. A rheostat R is in Fig. 1 interposed between the 
field-magnet winding W and the lead 02; but in Fig. 2, while the 
winding W is in direct connection with the leads 62, b%, the rheo- 
stat R is interposed between the shunt windings and the lead b2. 
Although the windings of the field magnets are shown as being in 
shunt from the leads for the motor currents, they might be in 
shunt from the leads for the generated currents. By double 
winding the magnet cores C, D, Fig. 1, the one winding in shunt 
and the other in series with the main leads, or by connecting the 
coils of the pole pieces (Fig. 2) in series with the main leads, the 
rheostat R may be dispensed with, the machine being in that 
case self-regulating. (Accepted February 23, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


488s. A. Ollivier, Paris. Gas, Petroleum, or like 
Motors. [5 Figs.) February 23, 1897.—A is the cylinder, B the 
piston, C the connecting-rod. Three gear wheels transmit the 
motion of the shaft D to the distributing shaft H in such a 
manner that the shaft H makes one revolution only whilst the 
shaft D is making two. Within the flywheel is the governor M, 
which, by means of the sleeve N and a connecting-rod, actuates 
the cam R for regulating the admission of carburetted air. This 
cam R slides upon the shaft H, whilst at the same time it is 
carried round by the latter. Upon this same shaft H is fixed the 
discharge cam 8, ais the special carburetted air-admission valve ; 
it is raised by a lever each time the face of the cam R passes under 
the roller of the lever. b is the automatic valve for the ad- 
mission of the pure air. cis the discharge valve ; it is raised by 
a lever each time the boss of the cam S passes beneath the roller 
of the lever. d is the plug of the igniter. When the parts occupy 
the position shown the piston has just effected its driving stroke ; 


the discharge valve ¢ is commencing to permit the passage of the 
burned gases, the boss of the cam S ca in contact with the 
roller during the whole of the upward stroke of the piston. The 
boss maintains the valve c raised, and there will only remain in 
the cylinder, at the moment when this valve closes, the resi- 

y gases contained in the compression chamber. At this 
moment the piston again descends; this is the suction period. 
Before the face ot the cam R comes into contact with the roller, 
that istosay, before the valve @ rises, the piston has already per- 





formed a portion of its stroke, which portion is variable since the 
cam faces gradually contracts. During the first third of the stroke 
suction can only take place through the automatic valve b, and 
thus only pure air enters the cylinder during this period ; then, 
the piston continuing its downward stroke, the cam face raises the 
valve a, and the carburetted air in its turn enters the cylinder, but 
owing to the height of the cam face, the valve } nevertheless con- 
tinues to furnish its —— of pure air to the cylinder, so that an 
explosive mixture is admitted. (Accepted February 30, 1898.) 


8551. J. H. Exley, Huddersfield, Yorks. Appa- 
ratus for ag ape gan Acetylene Gas. [2 Figs.) 
April 3, 1897.—This invention relates particularly to that class of 
apparatus in which two or more generators are used, and its 
primary object is to enable the second generator to be automati- 
cally brought into operation when the first is exhausted. The 
generators A and A? are mounted on each side of the holder B, 
and the water passages C connect them to the holder. The gas 
passages D are both connected to a cooling coil located in the 
water cistern F. Taps are provided in the gas passage. Pipes or 
passages G are — to connect the upper part of each of the 
generators with the lower part of the other; consequently, 
when one generator is exhausted, and the a between it 
and the other generator is open, the water from the first gene- 
rator flows down this passage into the second generator, and the 
generation of gas is continued. Four-way cocks H are preferably 
fitted to control the passages C and G, as well as the waste outlet. 
For this purpose one way of one cock H is per tly ted 
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to the generator A, and the cock is made with a hollow plug, so 
that such way is never closed, and another way is connected to 
the water-supply pipe C, and another way is connected to the 
pipe G. The side opening in the plug of the cock is on the same 
side as the handle or lever, consequently the direction in which 
the handle points indicates which passage is in communication 
with the generator. The other cock valve H is connected to the 
generator A2, and its pipes in a similar way. To prevent the full 
charge of the generators being acted upon at once, that is to say, 
enable comparatively small quantities of calcium carbide to be 
acted upon, a number of small generators are employed coupled 
together by passages connecting the upper end of the first gene- 
rator to the bottom of the second generator, and the top of the 
second generator to the bottom of the third, and so on. By this 
means when the first generator is exhausted the water flows from 
it into the second, and so on through the series. Two generators 
may be coupled in this way, only one of which is connected to the 
holder. (Accepted February 23, 1898.) 


GUNS AND EXPLOSIVES, &c. 


29,718. A. Reichwald, London. (Fried. Krupp, Fesen, 
Germany.) Gun Carriages. [4 Figs.) December 15, 1897.— 
This invention relates to a “ firing-brake” for wheeled gun car- 
riages gp nang | a spur which diminishes the recoil and auto- 
matically runs the gun out again. This spur (when in action) 
protrudes in a downward direction from the gun carriage, and is 
connected with the walls of the carriage by means of a horizontal 
bolt mounted so as to be capable of sliding in longitudinal slots 
in the said walls of the carriage, in such a manner that when the 
said bolt is in its position, the spur can be moved around its 
axis and be brought over the trail of the carriage on to the upper 
side of the carriage walls. This movement of the spur can be 
accomplished when the carriage is stationary, because at that 
time the springs of the brakes old the bolt carrying the spur at 
its end position in the said slots in the carriage trail. In its lower 
position the spur is driven into the ground with its spade-shaped 
part A slightly inclined towards the rear, by the weight of the 
walls of the gun carriage resting on it (Fig. 1), and also by the 
action of the recoil upon firing the first shot ; the spur, by said 

netration, thus offering resistance to the carriage being pushed 
ackwards. The two rearwardly-inclined arms A! of the spur 
embrace the carriage walls, and are connected at their ends to 
the bolt B which is mounted horizontally in longitudinal slote. 
The free space between the arms, the spur blade, and the bolt 





allows of turning the _— out of its position shown in Fig. 4 
(without hindrance by the limbering ring or eye arranged on the 
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carriage trail) into the upper position shown in Fig. 3, in which it 
rests with its lower edge upon the upper surface of the carriage 
walls. In this position the spur can be prevented from all move- 
ment by means of the chain shown in Fig. 4, the cross-piece of 
which is passed through the eye L, although when the gun is 
limbered up the limber arms would of themselves prevent the 
spur from falling back and down. The mode of operation of the 
spur in firing is as follows: The recoil which has driven the spur 
firmly into the ground, and has moved the gun back, causes th: 
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gun-carriage walls to slide with their longitudinal slots over the 
holt B, and the springs E are compressed until the forward sur- 
faces of the slots strike against the bolt B. As the springs cannot 
now be compressed to any further extent, the spur acts from that 
moment as a rigid spur, rigidly connected to the gun carriage. 
After the termination of the recoil movement the springs expand 
again, and bearing against the flanges of the guide-rods D, which 
are connected with the fixed spur, by means of the sleeves C and 
the bolt B, cause the gun to be moved forward again completely 
or almost into its initial position. (Accepted February 23, 189?.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


12,172, J.Lones and E. Holden, Smethwick, Staffs. 
Rolls for Rolling Carriage Axles and Railway- 
Buffer Shanks. [10 Figs.) May 17, 1897.—This invention 
has reference to rolls for rolling carriage axles and railway-buffer 
shanks of the kind commonly called sectional or back-action rolls ; 
that is, a pair of rolls having recesses or cut-away parts made in 
their peripheries, between which cut-away parts the bar to be 
fashioned is introduced, astop limiting the distance to which the 
bar is inserted between the rolls, the bar being fashioned by the 
back action of the rolls, and returned to the workmen at the 
front of the rolls. This invention consists of the following im- 
provements in the gearing of the said rolls. The two rolls are 
ordinarily geared together by gearing external to the necks and 
earings of the rolls. In addition to the ordinary driving gear- 
ing, supplementary gearing is employed whereby the rolls are so 
engaged or locked together that all tendency in the rolls to slip 
or advance one on the other is counteracted, and the rolls con- 
sequently rotate in perfect unison. This is effected by placing on 
one end or on both ends of the barrel of each roll, that is, at the 
part between the neck and the acting or grooved part of the roll, 
a toothed wheel, the said toothed wheels being either keyed on 
the barrels or made solid or in one piece with the barrels. The 
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toothed wheels on the barrels of the rolls gear together, and by 
their engagement so lock or secure the two rolls together that 
their slipping is prevented. In place of, or in addition to, the 
toothed wheels at the enc or ends of the barrels of the segmental 
rolls, toothed wheels may be cast or fixed at the middles of the 
segmental rolls. The toothed wheels on the end or ends of 
the barrels or middles of the barrels of the rolls may be used 
for directly driving the rolls instead of being used in conjunc- 
tion with the ordinary driving gearing. Fig. 3 represents a 
finished carriage axle which has been fashioned by the operation 
of the back-action rolls. In the figures a, 6 are the back-action 


to the framework, provided with a screw-thread in which works 
a screw provided with a handwheel. When it is necessary to 
move the plate-bending roller 3 nearer to or further from the 
roller 2, this handwheel is rotated in one or other direction, by 
which means the plate 13 and the pillar move together in one 
or other direction as required to adjust the position of the roller 
3. The gudgeon at the top ofthe roller 3 is supported in a lug 
to keep the roller vertical. The other plate-bending roller 2 can 
be made to advance to or to recede from the roller 3 by means of 
sliding keys, actuated by ascrew 20. The gudgeon on the upper 
end of roller 2 is surrounded by a collar, and one sliding key 
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is wedge-shaped and fits into a corresponding groove on the collar. 
The collar works in a slot formed in a fang piece which is held 
rigid to the pillar by a long nut. Upon the sliding keys being 
advanced or withdrawn by the rotation of screw 20, the roller 2 is 
moved up to or away from the roller 3. Fig. 3 shows a plate 25 
in position between the bending rollers 2 and 3, ready for bending, 
the rollers rotating in the direction shown by the arrows. The 
plate 29 is held whilst bending by a bar and screw. On the bottom 
of the bar is a projection or bracket fitting into a slot in the 
ee? 80 fast to the bottom of roller 2. The bending rollers must 
»e changed to suit the different bends. (Accepted Hebruary 23, 
1898.) 


SHIPS AND NAUTICAL APPLIANCES. 

1802. W. Crawford and A. R. Crawford, Glasgow. 
Apparatus for Automatically Closing Bulkhead 
Water-tight Doors. [3 Figs.) January 23, 1897.—This im- 
proved apparatus for automatically closing water-tight doors for 














grooved rolls, and c, d are the stop-plates at the back of the cut- 
away parts ¢, f of the rolls. The two rolls a, b are geared together 
at each end of the barrels by the pair of gearing or toothed wheels 
g, hk; the wheels being made solid or cast in one piece with the | 
roll. The toothed wheels g, / are situated within the housings ¢ 
of the rolls, and by their use the rolls are so engaged or locked | 
together that all tendency in them to slip or advance upon one | 
another is counteracted, and greet accuracy in the rolling secured, | 
and the production of waste articles reduced to a minimum. In- | 
stead of making the gearing wheeis solid to the barrels of the rolls, 
as shown, they may be made separately and keyed on the necks 
of the rolls within the housings i. (Accepted February 23,1898.) | 


| 

29,113. A. Sutton, Halifax, Yorks. Machine for | 
Bending Plates, Tubes, and rs. [4 Figs.) December 

9, 1897.—This machine is so constructed that by the use of a | 
single pair of rollers plates can be bent to any angle and to any | 

radius of bend. The machine is adjustable to take in different | 
thicknesses of plates. The plate-bending rollers are 2 and 3, are 
seared together at their bottom ends by toothed wheels which 
receive their motion from a wormwheel 6 operated by a worm 
fixed upon a shaft 8 which is driven by gear wheels operated by a 



































handle on shaft 11. The gudgeon or shaft of the plate-bending ships’ bulkheads, comprises an air chamber wherein air is sub- 
roller 3 passes through a plate 13 connected toa pillar or standard | jected to pressure by 
by screws passing through slots in the fixed table la, which | connect 
slots may be V-shaped if thought desirable. 





A bracket is secured | to effect the release of the door. 


water rising in the bilges, said chamber being 
toa diaphragm and lever actuated by the air pressure 
As shown, the improved ap. 


paratus consists of an air chamber A placed in the lower part of a 
ship and having a pipe B of small bore led from its upper end to a 
metal casing C within which is secured a leather or other dia- 
phragm provided with suitable plates and guiding pins D, Di, 
When the air pressure is sufficient to actuate the diaphragm, one 
(D}) of the guiding pins acts upon a releasing lever E so as to with- 
draw a pin F which normally holds a half nut G against the action 
of a spring G1 in gear with the usual threaded spindle H carried 
on the door I, and by so releasing the nut permits the door to fall 
by itsown weight. Or the releasing of the door may be effected 
by the air — actuating any other mechanical device, the pin 
Dlof.the diaphragm in either case acting on the door-releasing 
lever. The air chamber A may be of sufficient capacity to actuate 
any number of doors simultaneously and irrespective of position, 
a metal casing having a diaphragm being provided for each door, 
To prevent a heavy door when released from falling too quickly 
suitable counterbalance weights, air cylinders, spring or other 
mechanism may be applied. (Accepted February 30, 1898.) 


MISCELLANEOUS. 
4087. L. Maiche, Paris. Process for Separating 
Heavy from Light Particles by Cent: Action. 


{1 Fig.] February 15, 1897.—When material such as pulverised 
mineral containing heavy particles of metal or other bodies is 
mixed with water and treated in a centrifugal drum, the whole of 
the solid material becomes accumulated at the circumference, 
leaving the water in the middle, and during the centrifugal action 
the outward movement of the solid particles is so rapid that the 
heavier particles have not time to become separated from the 
lighter. Now, according to this invention, the pulverised mineral 
is mixed, not with water, but with viscous liquid such as starch 
paste, syrupy or mucilaginous extracts, from vegetables or seaweeds 
or silicates. The accompanying drawing is a diagrammatic section 
of a centrifugal drum A suitable for carrying this invention into 
effect ; it is preferably made with an inwardly-projecting lip B at 











its upper edge and with a recess C at its widest part. On charg- 
ing the drum with the pulverised mineral mixed with the viscous 
liquid and causing it to revolve, the particles move towards the 
circumference but are so retarded by the viscidity of the mixture 
that time is given for the heavier particles, in virtue of their 
greater centrifugal tendency, to become separated from the 
lighter particles and to collect in an outer layer at the circum- 
ference of the drum and the recess whence they can be removed 
after removing the lighter portions. For operating, as described, 
upon ore, the ore to be treated should be finely ground as to pass. 
through a mesh of about 80 to the inch. The proportions in which. 
the viscous material is mixed with the ore may vary considerably, 
but the mucilage or equivalent material used should have a con- 
sistence like that of concentrated glycerine, the mixture with the 
ore having a consistence near that of molasses. (Accepted 
February 23, 1898.) 


8247. J. Laidlaw and J. W. Macfarlane, Glasgow. 
Centrifugal Machines. [5 Fiys.] March 31, 1897.— 
This invention relates to centrifugal machines for separating, 
liquids of different densities, and is more particularly applicable. 
for separating cream from milk. In the modification shown, the. 
bottom and the centre part A of the drums are made in one piece. 
The bottom has a number of holes B bored at the largest pos- 
sible diameter, and grooves C are milled down the outside of 
centre piece A. The bottom has also an annular groove to take 
a rubber ring which makes the joint between the bottom and the 
conical side. The conical side and the bottom are held together 
by a sleeve F which is screwed on to the centre A. The sleeve 
F has flats on edge of flange at top to take a spanner and the 
bottom has holes to take small pins in special spanner. The 
centre part A has four vanes fitted on top and also fitting into 
the sleeve forming the upper chamber J. Inside the drum are 
three conical shells K with channel vanes fixed on outside of each 
shell, and in each.channel there are holes M communicating from 
one conical chamber to the adjoining one. The first or inner 
conical shell K has vanes fixed on the inside to prevent the whole. 
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milk swirling. The whole milk enters the upper chamber J and 
is discharged through the grooves C in the centre piece into the 
first or inner conical shell chamber K. The cream in this cham- 
ber rises to the top and is discharged through the slots into 
the second conical shell chamber, while the milk which has —_ 
thus partly skimmed passes through the holes M into the cuaneet 
vanes, and over the short vanes into the second conical shel 
chamber. The arrows show the direction in which the partially 
skimmed milk flows. The cream in the second conical = 
chamber floats or slides up the outer surface of the first —_ 
shell and joins the cream out of the first chamber. The partly 
skimmed milk in the second conical shell chamber then passes 
through the holes M into the channel vanes and over the short 
lip or vane into the third conical shell chamber. The same —_ 
tion takes place in the third chamber and also in oe 
formed between the third shell K and drum wall. Thecream thus 
collected is passed out of the groove or slot O into a — “4 
ceiver and the skimmed milk passes through the holes Ae “3 
chamber P below the drum and over the lip into a suitable r 
ceiver. (Accepted February 2, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTIVE. 


the 
Descriptions with illustrations of inventions patented in 
United Btates of America from 1847 to the present time, so 
reports of trials of patent law cases in tne United States, J. 
consulted, gratis, at the offices of ENGINSERING, 35 and 36, 





street, Strand. 
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YARROW BOILER 


STRAIGHT TUBES.—The distinctive feature of this boiler is its 
sinplicity, owing to the adoption of straight tubes, these, after lengthened 
experience in practical working, having been found to be thoroughly 
reliable. The advantage of straight tubes is evident. They can be 
cleaned and examined internally and externally with facility, which is 
essential in every boiler intended for continuous service. 


LOW AIR-PRESSURE.—The air-pressure necessary with this form of 
boiler is exceptionally low, and consequently but small power is required to 
drive the fans. As evidence of this fact, on the official trial of the Torpedo 
Boat Destroyer ‘‘ Sokol” (built for the Russian Government in 1895) a speed 
of 29.7 knots was obtained, during three hours, carrying a load of 30 tons, 
the mean air-pressure being 1$ in. On the official trial of the First-class 
Torpedo Boat “ Viper” (built for the Austrian Government in 1896) a 
speed of 26.6 knots was obtained, during three hours, carrying a load of 
26 tons, the mean air-pressure being { of an inch. These low air pressures 
are due to the large area of the air passages, but where economy of fuel is 
no object, the air pressure may be increased without injury to the boiler, 
even till the fuel is lifted off the bars. 


RETUBING.—Oomplete retubing of any boiler can be readily carried 
out without shifting its position, and any defective tube can be removed 
and replaced with rapidity. 


ARRANGEMENT OF FORCED DRAFT.—The air on its way to 
the fire passes through non-return hinged doors at the sides and then completely 
round the boiler casing, thereby keeping the compartment and coal bunkers 
cool. This arrangement offers greater safety as compared with hinged 
dampers placed below the fire bars, where they are liable to get distorted 
through heat, or rendered inoperative by cinders preventing their closing. 





RROW’S 


WATER-TUBE BOILERS. 





SPARE TUBES.—The tubes being straight throughout, the number 
of spare ones can be greatly reduced, as compared with what is ‘required 
for boilers having tubes bent in various forms, 


COST OF CONSTRUCTION considerably less than that of any 
other water-tube boiler yet brought out, owing to its simplicity. 


OUTSIDE DOWN PIPES.—As outside down pipes are considered 
advantageous by some engineers, Messrs. Yarrow & Oo., Ltd., are prepared 
to fit them if so desired. 


USE OF SALT WATER.—Boilers, to be suitable for lengthened 
service at sea, must be capable of being worked with salt water, which may 
at any time be unavoidable through a leaky condenser. Experience has 
proved that the Yarrow boiler perfectly conforms to this requirement if a 
greater capacity of steam space is provided than would be necessary under 
normal conditions. Scale collecting on the heating surfaces by the lengthened 
use of sea water, can be more readily removed in this type of boiler than in 
return-tube boilers and with very much greater facility than in water-tube 
boilers having curved tubes. 


ECONOMY OF FUEL.—Exhaustive experiments and long trials under 
working conditions prove beyond doubt that this boiler is second to none in 
economy of fuel, whether coal, mineral oil, or wood is used. 


WATER CHAMBERS.—In boilers of large size the water chambers 
are frequently riveted up so as to avoid the joint at the bottom tubeplate. 
In this case a manhole door is made at the end of the water chamber, so as 
to gain access to the tube ends. 





Messrs, Yarrow & Co., Ltd., have the greatest confidence in recommending Boilers of this 
type for vessels of the largest size, or for land purposes where the space is limited, or 
the cost of transport heavy. 





CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTAGES OF THESE BOILERS WILL BE CIVEN ON APPLICATION) TO 


Messrs. YARROW & CO., Ltd., Poplar, LONDON, 


TO WHOM APPLY FOR LIOENSH TO CONSTRUCT. 





WO'r'E:.—Messrs. Yarrow & Co., Ltd., are prepared to give facility to Engineers 


in every part of the World to construct Boilers of this type. ~~ 
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THE CENTRAL LONDON RAILWAY. 


In our issue of March 18 (see page 329 ante), 
we gave an account of part of the plant used by 
Messrs. Walter Scott and Uo. in carrying out their 
contract on the work of the Central London Rail- 
way. On April 8, on pages 426 and 427, we gave 
further illustrations of their plant, and in continu- 
ing our description we now give on the present page 








! . . . . . 
jure cylinder is 7in., the low-pressure 12 in. in 


|diameter, the stroke being 6 in. The central 
valve is of the balanced type and is worked from 
one eccentric, the cranks therefore being placed 
opposite to each other. Oil is forced through all 
bearings by a separate pump provided for the 
purpose. The governor is attached to the crank- 
| shaft as shown and actuates an equilibrium throttle 
valve. Fig. 64, on page 427 ante, showed the form 


In Fig. 65, page 427 ante, we illustrated a set 
of electrically-driven hydraulic pumps, the motors 
and pumps being mounted on one bedplate, as 
shown. The rams are 1} in. in diameter by 
4 in. stroke, and they run at a speed of 100 
revolutions per minute. The base-plate forms 
a tank which will hold sufficient water for filling 
the hydraulic cylinders, the water being returned 
to the tank when used so as to avoid waste. 
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Fic. 71. Winpine Encine, Constructep By Messrs. J. H. Witson anp Co., Limrrep, Liverpoot. 


illustrations of other parts of the machinery in- 
stalled by this firm for executing this important work. 
Fig. 63, page 426 ante, we illustrated the 

type of engine used by Messrs. Walter Scott and 
Co. on the various ‘stations which form points 
of departure for their work. These will be, 
th en completed, the railway stations of the line ; 
€ shafts by which passengers will descend being ! 
used for bringing up material, &. Six of these 
— have been erected on Messrs. Scott’s con- 
oo. They are, as will be seen, of the enclosed 
ype, and have a compound central valve. They 
ie designed to give 35 horse-power when running 
aps pressure of 1201b. per square inch, and 
350 revolutions per minute. The high-press- 





of dynamo used. The arrangement adopted by 
Messrs. Walter Scott and Co. is to use the same 
plant for lighting and power purposes on the small 
stations, whilst on the more important installations 
separate machinery is installed for lighting. The 
dynamos of the type illustrated are used for either 
purpose. They are fitted with Gramme armatures, 
each machine being constructed to give an output 
of 100 amperes at 200 volts when running at about 
700 revolutions per minute. These machines are 
compound-wound, self-regulating, and are fitted 
with adjustable bearings. The dynamos are arranged 
to slide on bedplates, being fixed by tightening 
screws, so as to enable the slack of the belt to be 
taken up whilst running. 





The wormwheel is of phosphor-bronze, and the 
worm is of steel. The motor is of 100 effective 
horse-power. In Fig. 66, page 426 ante, we illus- 
trated another design of electrically-driven hy- 
draulic pumps used on this contract. These are 
used for working the small shields already illus- 
trated and described. The pumps have rams 1} in. 
in diameter, the stroke being 3 in. The motor is of 
6 effective horse-power and operates the pumps 
through spur gearing, as shown. 

An electric locomotive, one of six used on this 
work, was shown in Fig. 67, page 427. The frame 
is of cast iron, and carries a motor of 25 effective 
horse-power which drives by means of worm gear- 
ing ; the worm is of steel, and the wheel of phosphor- 
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bronze, the former being treble-threaded, and run- 
ning in an oil bath. The wormwheel is fixed to 
one of the axles, and the wheels are coupled, as 
shown. The locomotives are designed to run ata 
fair speed up inclines of 1 in 20, and will travel 8 
miles an hour up to 1 in 30. Current is supplied 
through overhead collecting gear. It may be stated 
that current is taken down the shafts from the gene- 
rating plant on the surface at each station, by insu- 
lated cables, which are used throughout, except for 
locomotive purposes. The conductor for the latter 
is a }-in. hard-drawn copper wire, and is suspended 
from wooden supports stretched across the top of 
thetunnel. All the electric appliances were sup- 
plied by Messrs. Ernest Scott and Mountain, New- 
castle-on-Tyne. 
TunNEL-ExcavatinG MAcHINE. 

We now pass to the most interesting feature of 
the plant, namely, the tunnel-excavating machine 
illustrated in Fig. 68, page 285, to which reference 
has already been made. This engraving has been 
prepared from a photograph taken from the machine 
as it stood in the erecting shop of the makers, It 
should be explained that it does not show the 
complete apparatus as installed, the levers for 
operating having been removed in order to show 
the mechanism, and the wheels on which it travels 
are not in place. Our illustrations, Figs. 72 and 
75, on page 5600, have been prepared from photo- 
graphs taken by a gentleman on the engineers’ 
staff, to whom we are indebted for the use of these 
photographs through the kindness of Mr. Mott, 
who, as already stated, is, in conjunction with Sir 
John Fowler and Sir Benjamin Baker, engineer to 
the railway construction. Two of these views show 
the tunnel-excavating machine in operation ; one 
shows the shield, and the other a curved portion of 
the tunnel. 

Considering the large amount of iron tunnels 
driven by shields in the London clay during the 
last few years, it is at first view surprising that no 
invention suitable for excavating in the shield has 
been brought forward. The machine we now illus- 
trate is the first really successful attempt, and has 
been put down by Messrs. Walter Scott and Co. on 
their Central London Railway contract. The ma- 
chine was constructed to the designs of Messrs. 
Scott’s agents on their Central London Railway 
contracts by Mr. Thomas Thomson. 

The problem of constructing a machine which 
will get the earth from the interior of the shield and 
deliver it into wagons is more complex than would 
primarily appear ; and before describing the ma- 
chine itself it may be profitable to deal with the 
conditions that had to be met. One or two ma- 
chines have been made on the principle of the 
circular heading machine with rotary cutters, but 
although such machines work well in rock or earth 
of equal hardness throughout, they will not work 
in clay with interspersed boulders, such as the 
London beds. In addition to this, the blocking up 
of the face by machinery forming an obstacle to the 
erection of the iron segments, and the difficulty of 
keeping the shield in alignment have proved serious 
difticulties. 

The following conditions have been laid down as 
necessary in a machine to compete successfully with 
hand labour. It must be able to excavate without 
damage to itself in a face of hard clay, interspersed 
with septaria, in beds, and with occasional boulders 
up to 4ft. in diameter. It must deliver the earth 
at a sufticient height to drop into wagons. It must 
not form an impediment to the other operations of 
erecting the iron and grouting; and it must be so 
designed that in the event of a breakdown in the 
machine itself, or of rock, or water-bearing 
stiata, being met with in the face, hand work 
may be resumed at once. It must be so constructed 
that the direction of the shield can be controlled, 
and that the lines and levels of the actual face can 
be conveniently checked. 

The ingenious machine we now describe has 
been built to fulfil these conditions, and in 
actual work has, we are told, proved thoroughly 
satisfactory to the contractors. It consists of 
an under carriage with wheels, running on rails 
set to a gauge of 6 ft. 3 in. This carriage is 


‘*Goliath shaped,” with an opening 5 ft. 8 in. 
in height, and of sufficient width to allow the 
usual 2-ft. gauge earth waggons and iron bogies to 
pass clear underneath. The top of this under carriage 
is strongly braced, and has fixed to it a short king 
post on which the top carriage or swing frame 
The top carriage has sides of plate iron, 


revolves. 





cross-connected by bracing and by a central casting 
which revolves on the king post. Attached to the 
front of the top carriage is the actual excavating 
arrangement, consisting of a dredging bucket ladder 
17 ft. in length. This bucket ladder is held at a 
distance of about 6ft. from the tumbler by two 
chains passing to a winding drum in the upper 
carriage. The machine is driven electrically by a 
100-ampere motor at 200 volts; current being 
supplied from the pit head by a 20-horse engine, 
and 100-ampere, 200-volt dynamo. The motor is 
mounted on the back end of the machine, and by a 
two-thread worm and wormwheel drives a shaft 
placed parallel tothe top carriage. From this shaft 
the sluing gear, and raising and lowering gear are 
taken, and on the end of the shaft a bevel pinion 
drives a bevel wheel which is keyed to the shaft of 
the driving tumbler. a 
The sluing gear consists of a pair of friction 
cones and bevel wheels driving, through a worm and 
wormwheel, a chain pulley, over which chains pass 
to the sides of the underframe. The raising and 
lowering gear consists also of a pair of friction 
cones driving through a worm and wormwheel, the 
barrel on which the lifting chains are coiled. The 
travelling gear is worked from a pulley, on the 
opposite end of the motor, and belted to a pulley on 
a shaft placed over the king post. From this by a 
pair of friction cones a shaft, led down the king 
post, drives by a worm two barrels placed one on 
either side of the underframe. From these barrels 
a wire rope is led fore and aft of the machine and 
anchored to the cast-iron sides of the tunnel. As 
the dredger buckets are run at a much higher speed 
than is usual with large dredgers, careful attention 
had to be given to the feed. In each of the travel- 
ling motions, by the use of the worm gear, the 
motion is definite, and without the use of a brake 
the cutting end of the ladder would remain exactly 
in the position in which it has been left. The 
levers and wheels for working the motions are all 
brought together within easy reach of the driver, 





face renloved by Exeavator 


who stands on a small platform at the left-hand 
side of the machine. The resistance switch and re- 
versing switch are at the same point. 

The bucket ladder is fitted with an extension 
screw arrangement for tightening up the bucket 
chain. The buckets are more of the nature of 
scrapers than buckets proper, having a bottom and 
back only. On the back are fitted four or five 
teeth alternately, these being of wrought iron, 
chisel-pointed, and dropped into recesses cast in 
the back of the buckets. Cast-steel buckets were 
first supplied with the machine, but one or two 
having been broken they were replaced by those of 
gun-metal, which has given better results. 

The shield used with the machine has already 
been described (see ante, page 329) ; but a modifi- 
cation in the design is required. Instead of the 
square door or opening, a circular opening 10 ft. 
in diameter—as large as can be safely used—is 
adopted. The air-driven pump for producing the 
hydraulic pressure on the shield rams is not 
mounted on the shield, but is carried on a bogie 
behind the machine. It is of rather larger size 
than the ordinary pump, and is capable of putting 
a pressure of 5000 lb. per square inch on the rams. 

In operation the machine is travelled up to the 
face and excavates all that can be reached for a 
distance of 18 in. to 2 ft. in front of the shield. 
The portion which the machine cannot reach con- 
sists of the top and the sides, the machine taking 
the bottom right out, as shown in Fig. 69. The 
machine is then run back 10 ft. or 12 ft. clear of 
the face and the shield pumped forward, the cut- 
ting edge bringing down the remaining portion of 
the earth. No difticulty has ever been met with in 
cutting down this part of the face, and, of course, 
there is a material engineering advantage in getting 
a clean cut and insuring that no cavities are left 
outside the shield. The face being now clear the 





iron lining is erected and bolted up, and the excava- 
tor brought forward for a fresh cut. The usual small 
boulders are taken out by the machine without 
difficulty. When large boulders occur the earth is 
cleared out all round by the machine and the 
boulder got out by hand. 

A fuze is inserted in the lead to the motor so that 
in the event of too heavy a feed being given no 
damage will result to the gear. So far no break. 
downs have taken place with the exception of the 
breakage of some buckets, and the excavator 
has given great satisfaction in work. Being an 
experiment it was not built as large or heavy 
as could be employed, and a greater saving would 
result by the use of a larger machine. As it is, the 
saving over hand labour is very considerable ; the 
average advance is three 20-in. rings per shift of 
10 hours, the number of men at the face, including 
driver, being eight. 

The engines, pumps, and electrical machinery 
above described, including the excavators, have 
been supplied to Messrs. Walter Scott and Co., by 
Messrs. E. Scott and Mountain, of Newcastle. 

In Fig. 71, page 485, we illustrate a type of wind- 
ing engine made by Messrs. John H. Wilson and Co., 
of Liverpool, for the two other contractors on this 
line of railway, Mr. John Price, and Mr. George 
Talbot ; Messrs. Walter Scott and Co. using other 
means of hoisting, as already stated. Three pairs 
of these winding engines are in use on the Bays- 
water Section, and two pairs on the City Section, 
The general arrangement is well shown in our 
illustration. The cylinders are 9 in. in diameter, 
by 14 in. stroke; the winding drums are 8 ft. 
in diameter, and 18 in. wide. The length of 
the rope is 200 ft., and the maximum load 3 
tons. The steam pressure is 80 lb. to the square 
inch, and the speed of lift 250 ft. per minute, the 
gear being 8 to 1. The diameter of the drum wheel 
is 5 ft. These winding engines are fitted with 
powerful wood-lined brake wheels 5 ft. in diameter. 
There is also link-reversing gear, the steam dis- 
tribution being controlled by an ordinary slide 
valve. 








AMENDMENT OF THE COMPANIES 
ACTS. 
(Concluded from page 364.) 

Wurst it is probable that the elastic provisions 
of the English laws have given great impetus to 
the formation of joint-stock companies in this 
country, it must be remembered that much of that 
elasticity may be abrogated without making the 
laws of this country more stringent than those 
existing on the Continent. Dr. Ernest J. Schuster, 
in his memorandum, printed in the appendix to the 
report of the Board of Trade Departmental Com- 
mittee, says that before a company can be re- 
gistered in Germany the whole of the share capital 
must be allotted and 25 per cent. at least must be 
paid up, whilst the responsibilities of the directors 
are as great in that country as they would be in this 
if the proposed amending Bill became law. Under 
the head of general liability, ‘‘ Each of the mem- 
bers of both’ boards (i.e., the managing board and 
the board of supervision) is liable for any damage 
arising through his having failed to apply the 
diligence of a prudent trader; and in case of an 
action being brought, it is for him to prove that 
he has applied such diligence. An omission in 
the performance of any of the duties which the 
law imposes upon the members of the boards is a 
good cause of action. It may be worth while to 
point out the contrast between these rules and 
those of English law. German law requires the 
diligence of a prudent trader, and presumes 
negligence in case of loss. English law recognises 
a shadowy liability for crossa negligentia, and 
presumes diligence. German law makes a director 
liable for non-attendance to his duties ; accord- 
ing to English law a director who never at- 
tends any board meetings cannot come under any 
liability, and a director who votes for a resolution 
sanctioning an ultra vires expenditure of the com- 
pany’s funds is not liable for such expenditure if 
he has not actually signed the cheque by which 
such expenditure is effected.” Under the head of 
liability for special acts, members of both boards 
are jointly and severally liable to make good any 
loss arising through improper transactions in the 
company’s shares, of which they have knowledge, 
but have not taken active steps to prevent ; and 
this liability may be enforced either by the com- 
pany or any of its unsatisfied creditors. The mem 
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bers of the managing board are also liable, both to 
the company and its unsatisfied creditors, for any 
payments made after knowledge of its insolvency, 
or of the insufficiency of its assets for the payment 
of its debts. This portion of Dr. Schuster’s memo- 
randum has reference to German share companies, 
which most nearly correspond to English joint- 
stock companies. Under the Act of April 20, 
1892, partnerships have been created with limited 
liability, to serve to some extent the purposes of 
our private limited companies. The working of 
this Act has not, however, been yet sufficiently 
tested to warrant any important conclusions being 
drawn from it. 

Debenture holders appear to be at a decided dis- 
advantage in German as compared with English 
companies. Dr. Schuster says: ‘*The German 
law has no rules relating to the issue of debentures. 
Most of the debentures which are issued are not 
secured by any charge on the company’s property. 
Mortgages of real property to trustees for the de- 
benture holders occur sometimes. These, like all 
mortgages of real property in Germany, are in- 
valid unless registered. Mortgages of chattels 
remaining in the debtor’s possession cannot be 
effected according to German law.” 

Ina memorandum by Maitre Edouard Clunet, 
Avocat a la Cour de Paris (printed in the same 
appendix), some of the specific points of difference 
between French and English Company Law are very 
clearly expressed, and the unlimited power which 
the former possess to issue debenture bonds is re- 
ferred to as a ‘‘crying abuse.” French directors, 
however, appear to be ina worse position than their 
English compeers are at present, if we may judge 
from the following reply to the ninth question of 
the Board of Trade : 

“The Police Courts apply the penalties of the 
Law of 1867, and it must be admitted that they 
apply them strictly. 

“The tendency of our Legislation is not to 
diminish the number of these penalties, but, on the 
contrary, to extend it. In the Bill adopted by the 
Senate in 1884 the penal provisions comprised 11 
Articles (Articles 97 to 107). 

‘‘In the business world it is thought that this 
abundance of penalties does not particularly stop, 
to any degree, persons determined to do anything 
to make their fortune by intentionally ruining their 
neighbours, but that it keeps out of companies 
honourable men who are afraid of finding themselves 
committing errors without knowing it. 

‘Men of experience think that it is becoming 
more and more difficult to obtain a staff of honour- 
able and substantial persons to manage even bond 
fide companies. The duties of directors of 
‘anonymes’ companies are more and more con- 
sidered as beset with perils which it is hard to 
avoid. 

‘Clients ask for the advice of lawyers who do 
not conceal from them that people desirous of 
avoiding annoyance and responsibility do well to 
refuse to be on boards of directors. There is here 
a danger which, perhaps, can only be remedied by 
bringing the responsibility of the directors, and 
their punishment in case of error, within the 
common law.” 

Now in these German and French laws there are 
severe warnings to our legislators against rash and 
hasty alterations in the English regulations. They 
are undoubtedly more draconic than our own ; pro- 
bably more so than ours will be when the amend- 
ing Act is passed: but it must also be remem- 
bered that Germany and France are not the only 
countries in the world where limited liability com- 
panies can be registered, and that directors can 
choose other places for the domicile of their legal 
office. Mr. J. S. Purcell, Registrar of Joint- 
Stock Companies, says the Transvaal is at present 
the favoured land. The memorandum of Dr. 
Schuster does not very clearly show the effect of 
the regulations on German companies, but it 
1s very clear that in France they have operated 
to the exclusion of the best commercial men 
from Joint - stock boards, and this must have 
restricted, or rendered difficult, the promotion of 
such companies, even when the business appeared 
to have a fairly prosperous future before it. It 
is this restriction of promotion; this retirement 
from the directorate of the most honourable and 
experienced men ; this handing over of joint-stock 
companies to “* persons determined to do anything 
to make their fortunes by intentionally ruining 
others ;” which Parliament has to guard against, 
quite as much as a transfer of the domicile. It! 


is very easy, by unwise legislation, to check com- 
mercial and industrial activity ; it is very difficult 
to restore it by Act of Parliament. 

The oll question of registration of balance-sheets 
cropped up again in the ‘‘ Report of the Council of 
the Belfast Chamber of Commerce on the Proposed 
Bill to Amend the Companies Acts,” which was 
handed in to the Committee by the Right Honour- 
able Thomas Sinclair, D.L. The Council consider 
that ‘‘in the main, and for many of the large 
public companies, whose shares are quoted on the 
Stock Exchange, the regulations of the proposed 
Bill are sound, and the publicity will be bene- 
ficial ; but there are two classes which should be 
exempted from the operation of the clause,” 
namely : 

A. Companies engaged largely in foreign trade. 

B. Family and other companies sometimes called 
‘* private companies.” 

With regard to class A, the Council consider that 
the publication of the balance-sheets will place 
them at a serious disadvantage with their foreign 
competitors who are under no such obligation to 
make known their affairs; and, further, ‘‘and 
chiefly, if a company here should have obtained 
success in any particular line of trade, to be com- 
pelled to advertise that success is the surest way of 
inviting foreign competition.” With regard to 
class B, the Council ‘‘ are of opinion that, to a 
great extent, a large number of such companies 
depend for their success in business and in compe- 
tition with private enterprise upon the privacy of 
their proccedings.” On consideration of the entire 
case they think the question of the publication of 
balance-sheets would be best left to the determina- 
tion of the shareholders, thus abrogating their 
general approval of the proposed clause. 

The views of the Chamber were urged with 
singular ability and eloquence by the Right Hon. 
T. Sinclair, but unfortunately his cross-examina- 
tion was postponed until the next session. With 
respect to this point of registration of balance- 
sheets, we may, however, remind our readers 
that in Germany, according to Dr. Schuster, al- 
though public companies must file their balance- 
sheets in the local registry, and publish them in 
the local papers, the Act of April 20, 1892, which 
provides for partnership with Limited Liability 
(equivalent to our private companies) does not 
require the filing of a balance-sheet, except in the 
case of banking partnership. 

If any justification were needed, beyond the enor- 
mous national importance of the subject, for the ex- 
haustive nature of the Lords Committee’s proceed- 
ings, it will be found in the grave legal difficulties 
which are experienced even by eminent lawyers, 
in defining the exact effect of some sections of 
the amending Act. For instance, on page 20, 
line 9 in sub-section (2), it is provided that the 
auditors shall report that the balance-sheet and 
accounts have been drawn up so as to ‘present 
a correct view of the state of the company’s affairs.” 
Lord Justice Lindley is of opinion that this lan- 
guage is a little too general, as it may possibly be 
construed so as to impose upon the auditor the 
duty of an independent valuation—a duty for which 
most auditors are eminently unqualified. The 
most forcible instance of this difficulty of inter- 
pretation, however, occurs in the cross-examina- 
tion of Mr. Justice Romer, in reference to the 
liability for commencing business without all the 
directors having paid up their due proportion on 
their shares. He asks: ‘*‘ Would the servants or 
agents or manager be liable; or does it mean a 
director ?” and the following colloquy ensues : 

Lord Davey : It does not mean the office boy. 

Mr. Justice Romer: Would it include a manager 
who knows that they ought not to commence busi- 
ness, but is told to go on? 

The Lord Chancellor : I should say certainly not, 
because he has no authority to do the thing ; it is 
not his act. 

Lord Davey: I reserve my opinion. May I say 
you will find it may lead to some Judges considering 
it a case of considerable nicety ? 

When such eminent lawyers are in doubt, or dis- 
agree, about the exact meaning to be attached to 
particular words and clauses in the Bill, and when 
the determination of those meanings may exert 
considerable influence on the future management 
of joint-stock companies; it is evident that the 
subject requires still further elucidation, and that 
the Committee were fully justified in reporting 





that ‘‘they have been unable to complete the 
inquiry, and therefore beg to recommend that, if 





the Bill be again introduced into your Lordships’ 
House, the Committee be again appointed.” We 
hope, when they next sit, they will call before 
them to give evidence some manufacturers of 
various classes ; some of those captains of industry 
who will be materially, and perhaps prejudicially, 
affected by the proposed legislation, and whose past 
record affords least justification for it. We may 
then possibly hear some more pertinent and reliable 
review of the advisability of recording balance- 
sheets for the benefit of foreign competitors, or 
asking accountants to value machinery and partly- 
completed contracts, than we can obtain or expect 
from the most eminent of Judges or from any 
Government official. In the meantime, we would 
recommend this last Blue-book to the careful con- 
sideration of our readers; it certainly contains 
matter of grave moment. 
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Tue Armour-PLate DEPARTMENT—(continued). 


The 3000-Ton Press. —This was put down in 189 ; 
the general arrangement is the same as that of the 
2000-ton press ; it occupies a position in the centre 
of the armour-plate shop, and is served by 100- 
ton overhead travelling cranes, and by three coal- 
fired furnaces, one of which is not yet completed. 
The details of this press, which is illustrated by 
Figs. 122 to 127, pages 488 and 489, differ, how- 
ever, from those of the 2000-ton press, shown in 
Fig. 128, page 492; the top crosshead is fixed, 
the columns are placed nearer to each other, and 
the press, as a whole, is built more compactly. 
The pumps deliver direct into the forging cy- 
linder, so that no accumulator is required, the 
work done by the pumps being, therefore, in pro- 
portion to the energy required, as with the 6000- 
ton press already described. This machine is 
specially used in the production of simple forgings, 
such as solid and hollow shafts, gun rings, &c. 
Crankshafts, however, are often made with it. 
Its dimensions are such that it can forge ingots 
measuring 1.500 metres (4 ft. 11 in.) in diameter. 
The pit containing the anvil and the mandril sup- 
ports, is 15 metres (49 ft.) in length, 4 metres 
(13 ft.) in width, and .600 metre (1 ft. 11 in.) 
deep. The principal dimensions of the press and 
its furnaces are as follow : 


Distance between columns... 2.460 m. (8 ft. 1 in.) 


Diameter of columns 440 ,, oy Oaks, ) 
Height between crossheads 3.630 ,, (11 ,,11 ,, ) 
Diameter of cylinder ic, aan 


Stroke of plunger piston ... 2.100,, (6 = 108.” ) 
Speed of travelling cranes,{ 25 m. (82 ft.) per 


a ea sick minute 
Speed of travelling cranes,{ 10m. (32 ft. 9 in.) 
transversely Re aes per minute 
Height of rails above floor 

level... ‘aie mas soo, eae ca UAE ce Beas) 
Inside width of furnaces ... 2.600,, (8,, 68,, ) 
Depth of furnaces ... “© ... 3.200,, (10,, 6 ,,) 
Height under arch ... 2.106... Gu tts) 


Grate area... tes ... 2s8q. m. (21.53 sq. ft.) 
Heating surface of boiler ...135 ,, (1453.18 ,, ) 
The furnace doors are worked by hydraulic rams. 
Evaporation trials with the boilers fitted over these 
furnaces have given the following results : 
... 140 kilos. per sq. m. of 
grate area (28.6. Ib. 
per square foot). 


Coal consumption ... 


Temperature of gases enter- 
ing the boiler , ...1080 deg. (1976 deg. Fahr.) 
Temperature at outlet ... 180 ,, j ) 


Heating value of fuel 6585 calories per kilo. 
(2988 per pound). 
Water evaporated per kilo- 
gramme of coal... te 4 kilos. 


6 kilos. per sq. cm. 
(85.34 lb. per sq. in.) 


The fuel efficiency values are the following : 


Pressure of steam 


For heating the ingots... 9.5 per cent. 
For the production of stea 38.5 Zs 
Total utilisation ... og 48.0 Ps 


A third press now being constructed is more 
especially destined for small forgings which can 
be manufactured by it more cheaply than with the 
presses already described. The general arrange- 
ment is the same as that of the 3000-ton press, 
and its principal dimensions are : 

Diameter of forging cylinder 0.620 m. (2 ft. 03 in.) 
Stroke of plunger piston ... 1.100,, (3,, 73%,, ) 


~ 


Me Bee ata ae 
Height between crossheads 





Height available between 
lower crosshead and ham- 
,? (7 ” 2 ” ) 
, (9 ” 10 ” ) 
, ” 


vere 
333 


Distance between columns 


” 
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22. 3000-Ton Hypravutic Forcing Press. 


Diameter of columns ae 0.300 m, (117 in.) 
Maximum pressure on plun- f 400 kilos. (2.54 tons 
ger piston ... ae acl per sq. in.) 
Maximum diameter of ingot 1.000 m. ( 3 ft. 33 i 

Travel of mandril supports 6.000 ,, (19 ,, 8 
Length of pit i oss BORON 55 189 a. 
Width _,, ne ss GNORR ys 19 4,, 20 
Depth ,, 5 000 WA eR 
Power of travelling cranes 75 tons 
Lengthwise travel of _,, 25.000 m. (82 ft.) 
Crosswise e 10.000 m. (32 ft. 9 in.) 
Height of rails above floor 
Re vs nae a ee 
Inside width of furnace... 2000,, (6,, 6 ,,) 
», _ depthoffurnace... 2.200,, (7,, 24,, ) 
Height of arch we ous, SOD AE ee a 
Heating surface of boiler ... 88 sq. m. (947.25 sq. ft.) 
A dépét for storing ingots and for large -tools 
has been erected outside the main armour-plate | 
shop; it is supplied with a 100-ton steam crane, 
travelling on rails laid on the floor level. ‘The 
length of the dépdt is 120 metres (393 ft.), and the 
width, 11 metres (36 ft. ). 
A furnace 20 metres (65 ft. 7 in.) long has been | 
built in this dép0t for annealing shafts, large gun | 
parts, &c. Five portable 10-ton steam cranes are | 
used for carrying the various tools and manufactured | 
material, and a small locomotive is also attached to | 
this department exclusively. 
Cementing and Tempering Plant.—The principal | 
building devoted to this plant runs parallel to the | 
main forging shop, with which it is connected. It 
is 277 metres (909 ft.) lorg, 24.350 metres (80 ft.) | 
wide, and 12.509 metres (40 ft.) in height. A series | 
of 10 annexes, 10 and 15 metres (33 ft. and 49 ft.) 
wide, adjoining the principal building, contains the | 
cementing furnaces ; at the present time only five | 
of these are constructed. Various tempering ap- 
pliances are arranged in the main building. There 
is a jet tempering device for hardening plates hori- 
zontally ; a second, in which the plates are placed 
vertically. There is a dip hardening arrangement, 
consisting of a large circular wrought-iron tank, 
with a smaller tank and four reheating furnaces, | c. 123. 3000-Ton Hypravutic Forcine PREss. 
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one of which is fitted with a revolving hearth. 
Beyond is the hardening plant for gun parts and 
shafts, including two. reheating furnaces. This 
building contains, besides, several large machine- 
tools for the preparation of round ingots previous 
to their being forged. ‘Two overhead travelling 
cranes on the same track—one of 40 tons and one 
of 80 tons—are able to traverse the whole length 
of the building. 
he five. cementing furnaces above mentioned 
(see Figs. 129 to 131, page 490) are of various 
sizes, but all have movable hearths. They are 
heated with coal. . Messrs. Schneider and Co. 
Were the originators of the cementing process 
with hydrocarbon gas, which process is exclusively 
used at Creusét. 
The last furnace built (see illustrations) is of the 
following dimensions : 

















© © 


Length of chamber... sa 9 m. (29 ft. 6 in.) 
Width i ve Soh em | pee 

», Ofhearth ... ... 3.500 m. (11 ft. 6 in.) 
Height of arch above hearth 2.300 ,, (7 ,, 64,,) 


There are four fires on each side. The flames escape 
in the middle of the length of the furnace through 
two openings which communicate with’ an under- 
ground passage; this leads the waste gases to a 
multitubular boiler. The fires are level with the 
ground and are provided with air blast ; the grates 
are .900 metres (35} in.) long. and .800 metres 
(314 in.) wide. The movable hearth consists of an 
iron frame mounted on wheels and carrying a cast- 
iron casing thickly lined with refractory material to 
prevent all loss of heat by radiation. . This hearth 
can carry plates 8 metres (26 ft. 3 in.) long and 
3.500 metres (11 ft. 6 in.) wide, or several plates of 
smaller dimensions. 


at 








iS) 


When plates are subjected to the cementing 
process, after having been moulded to template, 
they are placed one above the other with spaces 
between them, which constitute gas chambers. A 
cast-steel frame is put between each pair of plates ; 
this frame encloses completely the gas chamber ; 
and to prevent any gas escape, an asbestos strand 
is fitted between the plates and the frame. The 
sides of the frame, which correspond with the 
length of the furnace, are drilled and fitted with 
gas pipes ; these are placed about 20 in. apart. On 
the hearth are placed steel blocks, which carry the 
plates to be treated. The outside surfaces of the 
plates are covered with sheet iron, in order to pre- 
vent oxidation. 

When the furnace has been prepared, the plates 
are put in and the openings are closed with fire- 
bricks. The gas pipes are then fixed, openings 
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Fig 129. 























EE 








d 

i 

' 

' 

! 

“ 

S 

Ss 
-—s 





| 
SHrdigtyieEelliZ 
MYiynvvsmotptus7-- 








































































































| 
| | Tr. 1 








Fig.130. 
‘ b \ UU 
' » g 
ri Z [eo] ® 
YY a ee 
Vdd) = 4g Jf| f--- ee 

















ca 
—e | 

















being provided for this purpose in the furnace walls. | deposited mechanically on the surfaces of the 


These pipes, or tuyeres, are of copper, and are 
kept cool by a stream of water. Each one is fitted 
with four passages—one for the gas inlet, one for the 
water inlet, the third for the water outlet, and the 
fourth for the outlet of the gas when it has remained 
some time in the gas chamber. Three branches 
are connected to the collecting pipes by means of 
india-rubber tubes. This arrangement suits for 
all the thicknesses o/ plates, as the flexibility of 
the connecting tubes allows of advancing the 
tuyeres more or less deeply into the furnace, 
according to the size of the plates. The part of 
the tuyere which penetrates the furnace has a fire- 
proof covering which extends from the furnace 
wall to the plates. 
the high temperature, and require but slight 
repair. 
Co. began to work this process on a large scale, 
none of these nozzles have worn out. 
is fitted with a gas meter and pressure regulator. 


The following are the leading particulars of the | 


cementing process: The plates, when arranged as 
above described, are raised as uniformly as possible 
to a dark red heat. When this has been done 
gas is admitted through the tuyeres on one side 
for half an hour. 
space between the plates; the hydro-carburets 
separate owing to the heat ; and a powerful cement- 
ing action sets in owing to the carbon which is libe- 
rated. 


the plates in a combined state, the remainder being | 


Thus protected they withstand | 
Since 1894, when Messrs. Schneider and | 


Each furnace | 


The gas is distributed in the | 


Part of the carbon penetrates the steel of | 


| casing, or escaping with hydrogen through the 
series of pipes on the opposite side. In these 
pipes a certain reformation of hydro-carburets, less 
rich in carbon, takes place, and this gas escapes 
through the fourth branch mentioned above. The 
escaping gas is ignited and the progress of the 
cementing operation is ascertained by the appear- 
ance of the flame. 

Gas admission is then stopped for a certain 
time, during which cementation gains in depth, 
the lower surfaces taking carbon from the top 
ones which become saturated under the action of 
the gas. Gas is admitted for another half-hour, 
through the pipes by which the waste gas escaped 
during the first part of the operation. The poor 
hydro-carburet gas escapes through the opposite 
pipes, and is burnt outside the furnace. Another 
| stoppage of equal duration to the first one now 
takes place. Thus the process goes on, gas being 
| admitted first on one side, then on the other, the 
alternation insuring an even depth of cementation 
| over the whole surface of the plates. 
| The quantity of gas used is in proportion to the 
| area of the plates ; the amount passed each time is 
| regulated by meters, and the pressure is main- 
tained uniform by means of special regulators. 

The thickness of plates, and the conditions stipu- 
lated for the firing tests, determine the time the 
operation is to last, and the maximum temperature 
which has to be kept up. The temperature is per- 
fectly controlled also. This is secured by the fol- 
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a [| 7 ii "eam ae Tue final session of the meeting was held on 
14 ‘em | paid HH pee way Thursday afternoon (February 17), and many papers 


were read by title, and some discussion was had, 
but only a brief summary can be made at this time. 


Casting AND Ro.iiine Brass. 


‘*A New Form of Ingot Mould for Brass or 
Bronze” was the title of a paper read by Edwin 
S. Sperry. This mould has a lip for grasping it 
by the tongs on one end only and the other end 
flares outwards at the bottom, so the mould would 
not be upset when the crucible rested on it. ; 

The same author presented a paper showing 
‘* The Influence of Antimony in the Cold Shortness 
of Brass.” He stated the cracks developed in roll- 
ing brass might be due to the following causes : 


1. Shrinkage cracks. These are caused by a rough or 
cracked mould, which prevents the metal from shrinking 
uniformly and without rupture. It is consequently torn 
apart. In the majority of instances such cracks are 
visible to the naked eye, and often penetrate the metal to 
a considerable depth ; in others they are nearly, if not 
quite, microscopic, but become apparent when an attempt 
is made to roll the alloy. The preventive of shrinkage 
cracks is a smooth en | : 

2. Fire cracks formed during the annealing. The cause 
of this difficulty is either insufficient “breaking down” to 
equalise the compression, or the absence of “ whipping 
before annealing. + difficult 

3. Rolling cracks. The cause of such cracks is difficu 
to determine, as it is inherent in the metal. The pond 
at two different stages of the process, before and after t . 
first annealing. en they occur after the first anneal- 
ing and have not appeared during the “ breaking —, 
they are usually due to imperfect annealing, prov! ve 
normal reduction has been given. When they wg ap 4 
the material is being ‘‘ broken down,” they may u 
to one or more of the following clauses : 

a. Too great a reduction. 
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b. Induced crystallisation on account of the alloy being 
excessively hot when poured. 

c. Imperfect mixing of the ingredients. 

d. Alloy too ‘‘high” to roll with the standard re- 
duction. ’ 

ce. Foreign elements in the alloy. 

The first four causes are well known, and the difficulty 
they entail is easily remedied; but the influence of 
foreign elements on the rolling has been imperfectly 
understood. Nearly all the elements have been charged 
with injuring brass, but no experiments seem to have 
been made to bear out these assertions. 

The frequent cracking of brass in ‘‘ breaking down” 
when both the mixture and the amount of reduction are 
normal, indicates that the impurities in the copper are 
the cause of the trouble; and since it is experienced 
chiefly when electrolytic copper is employed, a synthetic 
investigation of the effect produced upon brass by the 
principal impurities occurring in electrolytic copper 
seems to be fundamental to the inquiry into this cause of 





Fig. 11. 





Brass ContTatnine 0.67 PER Cent. OF ANTIMONY. 
Fracture Macniriep Two DIAMETERS. 


the copper. The molten material was next poured into 
a mould @ in. by 23 in. by 24 in., which had been heated 
and coated with sperm oil. The usual precautions were 
taken to surround the stream of molten metal with 
gaseous hydrocarbons to prevent the formation of oxide. 
The plate was scraped thoroughly before and after 
‘breaking down.” All rolling was performed cold. 

The fractures are shown in Figs. 11 to 16, and 
the author decided that such fractures could be 
used to detect antimony in copper and to determine 
the suitability of the metal for the manufacture of 
brass, since 0.02 per cent. of this element can be 
detected with certainty. He further stated : 

Antimony is an inseparable impurity in electrolytic 
copper, and is partially responsible for its unpopularity. 
While the best brands of such copper ordinarily do not 
contain enough antimony to injure brass, oftentimes the 
content of this element will be so high as to render the 


Fie. 12. 
































process of rolling difficult or uncertain. It is this factor 
of uncertainty which prevents the universal adoption of 
electrolytic copper for making brass. Otherwise it would 
be deemed equal in quality to Lake Superior material. 
Results of these tests appéar in the Table below. 
This paper was considered quite important by 
the engineers, and was very well received. 


ELIMINATION OF ImpuRITIES FROM CopPER. 


Another paper of great importance was entitled 
‘* The Elimination of Impurities from Copper Mat- 
tes in the Reverberatory and the Converter,” by 
Edwin Keller, of Baltimore, U.S.A. After stating the 
reverberatory process was practically superseded by 
the converter process, the writer made comparisons 
of the two methods under the same conditions, the 
results of which are shown in the Table on page 492. 


Brass Contarnine 0.10 per Cent. oF ANTIMONY. 
Fracture MacGniriep Two DIAMETERS. 












































Fic. 13. Brass Conrarnine 0.05 per CENT. OF ANTIMONY, Fic, 14, Brass Conrarnina 0.02 per Cent. OF ANTIMONY. 
FRACTURE MAGNIFIED Two DIAMETERS, Fracture Macniriep Two DIAMETERS. 
cracking. Antimony being, probably, the principal im- TABLE I.—Summary or Tests oF Brass SHEET ConTAINING ANTIMONY. 
purity in such copper, this element was selected as the| _ oa _ a Pees SS h Sel ee 
first to be thus studied. r 
Varying amounts of antimony were added to brass of a | Experiment number .. 1. -s 8, ey. 5. 6. x | 8. 
constant composition, and the products were tested by be vid Rs ie eee ea, fy mat AS 
— ate — of the fracture of the cast ” «| iat: | ici dae |otiee aie } hectls ane a 
material, For the base an alloy containing 60 per cent. | Copper per cent. 59. 00 | 59.97 60. 32.02 59.92 96 
of copper and 40 per cent. of He wane sy Phis “ag a 39.87 | 39.90 39.98 | 39.92 | 37.96 40.07 | 40.00 40 
ture was selected for the reason that it is practically the someeey de a ee -” | - | = 
hardest copper-and-zine alloy that will roll cold, and, | —- |\— mp Fl aE 
therefore, the influence of any impurity is more apparent ee. ke ae | a mS el he 13, (3. 2 
than it would be if a softer mixture were used. Again, sf|si|d3ei| del ge | TB | ee TBs $04/9 903 TE 384/380 Te 
this alloy is a “high” brass composition which will roll 3 | 8 | 82) s2| $2 | eS) se) ese \se (so | ese lee |8o | aga 
both cold and hot. & & <2 S20) 20 | pha | 22 | phn |<2 \<% ny |_@ 22 | phn 
ay purest Lake copper and refined zinc were used, Tensile asendgis ena —— —— een | | feet De ES 
1@ antimony was introduced as an alloy of copper | *% : ies | " ‘ ° 
i . inch.. et oe ae 56,600 58,800) 53,800* 105,700 | 61,800} 102,000 |61,290 60,620) 109,000 58,700 '61,300) 111,000 
an antimony. The copper was melted in a plumbago| piongationin1in. perct. .. |. 2% 52 | 58 2 | 47 | 10 | 52 | 50 4 | 61 | 52 5 
mt under a sufficient layer of charcoal, and the alloy = eR ae co | ss | Sel eee 2 0.2 | 363 | 24 | 332] 3 | 06 | 35 | 833] 0.75 
of copper and antimony was then introduced ; the zinc | Reduction of area ea as - 27 45 58 8.4 46 37 | 43.7 | 43.8 16 43.9 | 43.7 15 
— next added, and the mass was stirred with a plum.- | Possible reduction in rol- a i - shires ® 
ago stirrer and allowed to attain a temperature suitable | ing . percent. 8 25 652 | 64 76 | 82 &5 | 85 
or pouring. Great care was taken to “spelter” at the Foe OI RENO ae 2 See 





lowest possible temperature, so as to avoid overheating 


* Flaw in metal, 
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The author commented on these results as follows: 


If we wish to explain the differences of behaviour of 
the element in the two processe:, we must recall the results 
obtained by analysis of the various products. Bismuth, 
it was seen, is the most volatile of all in the converter 

rocess, little of it remaining in the copper, and still less 
“ing retained by the slag. In the reverberatory process 
it greatly evades elimination by concentration in the 
bottoms, which are protected against any oxidising in- 
fluences by the supernatant sulphides. This condition, 
very likely, does not exist to any great extent in the 
converter, where the strong blast is more apt to keep the 
copper and the sulphide in such whirl and ebullition as 
to make both of them offer large surfaces for the attack 
of oxygen. 

Lead is about equally eliminated by both methods. 
This is readily understood when we recall the facts that it 
is both slaggable and volatile, and exercises no choice 
between copper and sulphide, thus offering itself con- 
stantly to the oxidising action. 

Arsenic shows a much wider difference of behaviour in 
the two processes than the foregoing elements. The 
slight degree of elimination in the reverberatory process 
has been accounted for as due to the high degree of con- 
centration in the copper bottoms, exceeding considerably 
that of any other element. On the other hand, it has 
been shown that in the calcining of matte the amount 
of arsenic eliminated is many times greater than that of 
| other elements. Matte calcining, however, is a very 
mild operation compared with the most severe oxidation, 
which takes place at a very high temperature in the 
converter. It is more than probable that by far the 
largest part of the arsenic is volatilised in the converter 
during the period previous to the formation of any metallic 
copper. When once combined with this metal, arsenic 
proves to be far more refractory than when in the sul- 
phides. 

Antimony somewhat evades elimination by concentra- 
tion in the copper bottoms of the reverberatory process. 
In both processes, however, it is a more slaggable element 
than any of the others under discussion. 

Selenium and tellurium are volatile elements, and, 
since they concentrate in the sulphides, are exposed to 
oxidation. Apparently they are carried into the slags 
mainly by metallic copper. No plausible reason can be 
offered for the great differences in the degree of elimina- 
tion of these elements by the several converters. 

It may be added that for the purpose of determining 
those elements in the slag which are considered as im- 
=r in the metallic copper, the slags (in quantities 
rom 20 to 300 grammes) were fused with an ordinary 
fusing mixture, a reducer, and, for those of small copper 
contents, with an addition of small copper oxides (ob- 
tained by calcining filings of the purest electrolytic 
copper). The resulting copper bead was analysed in the 
same manner as other metallic copper, and very con- 
cordant results were obtained. 


Woopen Beams. 

“The Strength of Wooden Beams Calculated 
from Compression Tests” was the next paper ; the 
author was B. G. Fernon, of the United States 
Forestry Bureau. The point of the paper was the 
claim for a relation between the results of endwise 
compression tests of timber and transverse tests of 
beams. The author claimed the transverse strength 
of the beam at the elastic limit is proportional to 
the ultimate compressive strength. 

Following this was a discussion in writing of Mr. 
Edgar Kidwell’s paper, read at the Lake Superior 
meeting in July, 1897, entitled ‘‘ The Efficiency of 
Built-Up Wooden Beams.” This paper contained 
some 86 octavo pages, with diagrams, formula, and 
Tables, so that any condensation of it is impos- 
sible. The discussion was by Mr. Fernon and Pro- 
fessors J. B. Johnson and Jacoby. 

The rest of the papers were read by title, and 
will appear in the Transactions. Some extracts 
from these may prove of interest to English 
readers. The first is entitled : 


KALGOORLIE, WESTERN AUSTRALIA, AND ITS 
SURROUNDINGS, 
and was by George J. Bancroft, Denver, Colo. 


Western Australia, with a population of 101,235 persons, 
includes within its boundaries 975,920 square miles. The 
interior is dry and hot and subject to very sudden 
changes. The coasts are warm and the rainfall abun- 
dant, varying from 20 in. to 40 in. perannum. Perth is 
the capital and principal town, having a population of 
20,000. Freemantle (population 9000), distant 12 miles, 
is the port of Perth. A railroad, 338 miles long, connects 
Perth with Albany, and the running time of trains is 
about 15 hours. Of the 975,920 square miles of Westralia 
the Government, in its magnificent way, declares 256,060 
to be gold-bearing. There are the Kimberley fields in 
the north, of 47,000 square miles; the Pilbarra on the 
north-west coast, of 45,600 square miles ; the Ashburton 
in the west interior, of 8200 square miles ; and the south- 
west goldfields, of 155,260 square miles, which include 
the Yalgoo, Murchisons, Coolgardies, Yilgarn, and 
Dundas fields. It is with these south-west fields, and 

rticularly the East Coolgardie field, which contains the 
paises camp of Kalgoorlie, that this paper deals. The 
south-west goldfields are a vast plateau of granite and 
—— greenstones, flat as a table, and dry as a bone. 

{ere and there domes of granite, polished by the wind- 
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CoMPARISON OF DIFFERENT CONVERTERS. 


Process 


Capacity 


Matte 


Copper .. 


Elimination 


Remarks 


| 
| 
| 
| 


Element. 


Pb. 
Bi. 
Sb. 
As. 
Se, Te. 
Pb. 
Bi. 
Sb. 


Se, Te. 
Pb. 
Bi. 
Sb. 
As. 


Se, Te. 


Fic. 128. 


Reverbatory 


Process. 


per cent. 


0.590 
0.042 
0.079 
0.045 
0.015 
0 0093 
0.0320 
0.0651 
0.0586 
0.0098 

99 

54 

50 

21 

€0 


(For Description, see Page 487.) 


Stallmann Converter. 


Initial | Maximum 
Charge, | Charge, 
3000 Lb. 9000 Lb. 


per cent. 
0.590 
0.042 
0 079 
0.045 
0.015 
0.0082 
0.0025 
0.0443 
0.0068 
0.0071 
99 
96 
65 
91 
71 


7000 Lb. | 17,000 Lb. | 


2000-Ton Hypravuiic Foraine Press. 


(ELIMINATION OF IMPURITIES FROM CoprpER MATTES.) 








verter. 


Initial | Maximum 


Charge, Charge, 


per cent, 
0.5680 
0.0501 
0.1010 
0.0481 
0.0101 
0.0103 
0.0040 
0.0630 
0.0211 
0.0072 
99 
95 
62 
73 


Matte remelted in cupola. 
Refined copper. 


Charge, 


| ; ‘ 
New Anaconda Con- B. and M. Company M. O. P. Company 

| 

| 








Converter. Converter. 
—__—__—_—_— 
Initial Maximum Initial Maximum 
Charge, Charge, Charge, 
10,000 Lb., 22,000 Lb. | 2500 Lb. 9000 Lb. 
| — 
er cent. per cent. 
0.0738 1.2523 
0.0337 0.0418 
0.1010 0.0950 
0.0480 0.0634 
0.0021 } 0.0085 
0.0069 0.0517 
0.0029 0.6051 
0.0546 0.0533 
0.0156 0.0231 
0.0084 | 0.0078 
95 98 
96 | 94 
pt - 
a 81 
19 | 52 


Matte from matting-furnace directly to 


converter. 
Blister copper. 
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driven sand, or black ridges of ‘‘ironstone,” rise out of 
the flat landscape. In places there are extensive dry-lake 
beds with scattered pools of very salt water, while still 


mines, but pieces of float which I picked up indicate that 
there may be others nearer the centre of the camp. Pro- 
fessor J. F. Kemp, of the Columbia School of Mines, has 


determined the dike-rock to be a pyroxenite, com 
mostly of tremolite or actinolite. : i 
iated with the veins are lenticular bodies of 


more rarely are found ‘‘ clay pans” and granite ‘‘ water 
holes,” containing comparatively fresh water. It is a 
fact worth noting that the rock-enclosed water holes are oc! d 
entirely in the granite. There are no running streams | graphitic slate. These have been called eruptives by 
at all in the interior. Those marked on the map are | some, but Professor Kemp has determined the rock to be 
simply ancient river channels, which have not become |a true slate, probably an altered and metamorphosed 
entirely obliterated. Few areas of the same size as the | clay rock. The rich area of Kalgoorlie is characterised 
Westralia goldfields present such a monotonous continuity | by a bluish tinge of the rocks, while the rocks of the 
of the same geological conditions. Granite and green- | barren ground surrounding it have a greenish tinge. The 


stone are the prevailing rocks everywhere. Asa rule, 
they run in belts trending north and south. There are a | 
few lacustrine deposits of sedimentary rock ; and towards | 
the south-west the plateau, and with it the interior gold | 
region, is terminated by a depression, in which the prin- | 
cipal rocks, according to Mr. Victor Streich, are of 
+ a age. The fields are from 1000 ft. to 1200 ft. | 
above sea-level. The climate is dry and hct, and would | 
not be unpleasant but for the terrific dust storms that | 
blow for days ata time. The flies are a pest. A common | 
complaint is ‘‘ bung-eye,” which is a swelling of the eye- | 
lids, resulting from the unrelenting attentions of the bush- 
fly. The rainfall was 2 in. in 1894, which was a very | 
dry year ; the average is about 4 in. perannum. _ 

The first practical discovery of gold in Westralia was 
made about 1882, by Mr. Hardman, in the Kimberley 
tields. 
and from this discovery the gold-mining industry of West- 


In 1887 gold was discovered near Southern Cross, | ra ee Same ge country rock containin 


local mineralogists have considered the two shades as 
different alterations of the same rock, and have given 
the name diorite to both. Professor Kemp has deter- 
mined the blue stone to be a much-altered basic eruptive 
which is now serpentine and chlorite. The greenstone, 
as determined at Perth, is essentially the same, except 
that there is a little olivine present. Both rocks are so 
greatly altered that it is difficult to determine exactly 
what they were originally, so that there is no conclusive 
evidence that the + seme td is or is not a later eruptive. 
The veins are mineralised bands in a schistose country. 
One of the features of the camp is the overlapping of long 
lenticular formations of all kinds. The miners say the 
vein is ‘‘thrown” or ‘‘slipped,” but there is no fault 
evident, and I consider it simply a case of co-ordinate 
fracturing which characterises the camp. The ore is very 
iron pyrites and 
tel n isolated and 


urides of gold. Calaverite has 


Fic. 15. Brass Conrarnine 0.01 per Cent. oF ANTIMONY. 
Fracture Maanirigep Two Diameters. 
ralia dates. The total gold production of Westralia for 


1896 was 281,263 oz., and that of 1897 was 678,426 oz. 
The output for the month of September, 1897, was 595,584 
tons (of 2000 lb.) of gold-bearing rock, which yielded 
78,281 oz. of gold, giving an average of 1 o0z., 6 dwt. 5grs. 
per ton. Of the above amount Kalgoorlie produced 
16,6834 tons, which yiekKded 33,848 oz., or a trifle over 
2 oz. to the ton. In Australia they have a most unfortu- 
nate way of saying gold when they mean crude bullion, 
and such a magnificent disregard for trifles that they 
never mention the fineness of the so-called gold. Con- 
sequently, the above figures are absolutely worthless as 
they stand. However, the bullion is nearly all of high 
grade, and the average of 200 assays, which lia at my 
command, is 18.42 dols. per ounce. Calculated on this 
basis, in dollars and cents, Kalgoorlie’s output for Sept- 
ember is 623,480.16 dols., and of this amount all but 
3131.40 dols. or 623,479.76 dols. came from a diamond- 
shaped space, about one square mile in area. 

The first discovery of eo was made on June, 1893. 

As usual in most gold-camps, the alluvial gold was first 
discovered. The ears was worked by . blowing, 
and was found to very rich. In connection with the 





alluvial gold, I wish to call attention to one or two inte- 
resting points. The veins contain gold either as a tellu- 
ride or as fine ‘‘ paint-gold” (very minutely divided gold), 
resulting from the decomposition of tellurides; but the | 
alluvial diggings contained principally coarse gold, several | 
nuggets weighing as much as 24 oz. having been found. | 
Again, the richest alluvial diggings were on the north | 
end of the field, extending clear to the top of the highest | 
hill in the vicinity, while the richest lode-mines are found 
at the southern end of the field, on lower ground. There 
is evidence to indicate that the gold has not been moved 
any very great distance. These facts suggest that the 
solutions rising through the fissures at the north end of 
the field failed to find a precipitating agent until at or 
near the surface, and that there the conditions were such 
as to precipitate the gold in nuggets—conditions which 
very evidently did not obtain lower down in the veins. 
At first sight there does not seem to have been any 
Jocal eruption to which we might attribute the conditions 
which have mineralised the veins. The diorite extends 
for miles in all directions. But there are two dikes, one 
at the south-west corner and one at the north-east corner 





of the fielt Chey are at some distance from the rich 


roved by Tinley and Holroyd and others. It is pro- 

ble that sylvanite, petzite, and native tellurium also 
occur. Mr. H. C. Hoover reports the existence of sul- 
pharsenide of gold in the Brown Hill mine. One of the 
interesting phenomena of the ore is the occurrence, once 
in a while, of small particles of crystalline gold sur- 
rounded by crystals of tellurides low in gold. 

Owing to the fracturing of the country, there are 
‘‘walls and walls,” and often the pay-ore stops at a defined 
wall, and often it does not. Sometimes an ore-body is 
found by cross-cutting which did not appear at a higher 
level, and sometimes an ore-body disappears with depth. 
The ore-chutes of Kalgoorlie are remarkably long and 
continuous, and of high grade. The strike of the main 
veins is 40 deg. W. of N., and, taken as a whole, there is 
one marked prevailing dip. Besides the main series, 
there are a few veins trending about 50 deg. W. of N., 
instances of which may be seen in the Great Boulder, 
Boulder Main Reef, and Lake View South. I noticed 
two instances in which a vein of this class, cut directly 
across one of the main series, showing the main vein to be 
of earlier origin. No change in the value of either vein 
was caused by the intersection. Then there are quartz 
veins running east and west, which are generally barren ; 
also narrow, flat quartz veins, which are often very 
rich ; and quartz stringers, likewise rich occasionally, 
which run in apparently any direction. In the ve 4 
and neighbouring mines, in the north-east corner of the 
rich area, the veins dip sharply to the west at an angle 
of 45 deg., and the strike 1s about 20 deg. W. of N. 
The ore is soft, but tight, and makes mining very —e- 
sive under present conditions. Drifting costs from 
11 dols. to 16 dols. per foot for ordinary 7 ft. b 
drifts. Sinking small shafts or winzes costs 24 dols. to 
35 dols. per foot down to 100 ft. The miners work but 
eight hours a day, and are a very poor set of workmen. 


5 ft. 





Fic. 16. Brass Free From ANTIMONY. 


16.63 remain on a 
17.43 ‘5 
5.5 wl 100 
49.32 passed through 100 3 
And the following is a chemical analysis of a similar 
ore : 


60-mesh screen. 
80 ” 


Per cent. 
Silica ... 48.43 
Iron ... 10.24 
Al, Os... 1.98 
Lime .. 9.86 
Magnesia 2.03 
Sulphur 3.66 
Copper 0.35 
¢ wee eee wee 4.(0 
O in oxide of Fe ... 3.05 
Alkalies, &c., undeter- Calculated 
mined oe <F 12.65 
100.00 


From the above analyses two things are evident: first, 
that the 50 per cent. of slimes will be the great cause of 
trouble in any leaching process ; secondly, that the 10 per 
cent. of lime places chlorination out of the question. 

At present the fine slimes are separated by partial 
settling apparatus such as the Butters rotary settler, the 
settlings ne cyanided, and the suspended slimes being 
settled later, and banked for ro treatment. The 
same general method is employed in the dry-crushing 





FRACTURE 


MaGnNiFieD Two DIAMETERS, 





| 


mills, the separation in that case being done with an air 
draught. As yet the finer slimes have not been success- 
fully treated on 4 large scale, but some one of the in- 
genious adaptations of the agitation or filter-press pro- 
cesses, now in the experimental stage, will undoubtedly 
solve the problem. I fancy that the treatment of these 
fine slimes will always be an expensive matter. At 
present most of the unoxidised ore is ~~ to the 
smelters in the Eastern colonies (see Table of costs) be- 
cause of the lack of roasting apparatus. Besides the 
question of ore treatment, which is only a matter of study 


and experiment, there are two other serious roblems 
facing the managers of Kalgoorlie. One is the water 
difficulty ; the other, the question of fuel. At present 


there is no lack of either. The native bush furnishes fire- 
wood which for calorific power has few equals. One cord 
of bush wood closely piled yaad pnpanne as much steam 
as 1 ton of good coal” But wood is expensive now, cost- 
ing 5 dols. per cord, and the fuel bill is from 1.50 dols. to 
2 dols. per ton of ore crushed. There are very few cords 
of this wood to the acre, and it is only a question of time 
when the country will be denuded for miles in all direc- 
tions from Kalgoorlie. A railroad to Esperence would 
cheapen the price of coal, which sells at present for 11 dols. 
per ton. There are coalfields on the Collie and Trwin 
rivers; but as yet the deposits have not been proved to have 
commercial value. The water at Kalgoorlie comes mostly 
from the mines. It is quite salt, and must be conde - 
for most purposes. The water supply is gradually - 
coming smaller as the veins are pumped out, and at the 
same the demand is increasing. The escape from a water 
famine lies in extending the pumping area, and in econo- 
mising the water used in milling; and this is — is 
being done at the present time. Pumping plants me 
been erected at several mines which have not eee 

valuable as ore producers, and the water is pumped to the 


he oxidised ores are treated with fair success by amal-| producing mines. Itis claimed that milling and eyaniding 


gamation and blanket concentration. It is the sulphide | can a ti 
ores that are puzzling the mine managers. The following | of ore, and cyaniding alone 
isa screen analysis of the pulp of a typical ore of the | weighit of the ore in water. 


camp: 
Out of 100 Parts 
0.8 remain ona 24-mesh screen. 
0.98 ¢ 


” . 


40 


e- ” 
9.34 s a 


i 0.25 ton of water to the ton 
afr Pee oder caer a loss of 15 per cent. the 
Of course, the water 18 used 
over and over again. At present, in most of the mills, 
about 0.5 ton of water is lost per ton of ore. 





| -* The manager of the Coolgardie Electric Light Com- 


| ae f at the company’s plant. 


gave me this information. Both coal and wood are 
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Discussion of the water problem would be incomplete 
without mention of the great Coolgardie water scheme. 
The plan is to collect the water of several streams in the 
Darling range, pump it 300 miles, and elevate it 1000 ft. 
to a reservoir on the top of a hill called Mount Burgess. 
From Mount Burgess the water would be distributed by 
gravity to Kalgoorlie, Coolgardie, White Feather, Men- 
zies, and all camps in the vicinity. The estimated cost 
js 12,500,000 dols. Mr. A. Bargigli, the engineer for a 
French syndicate, told me in London that his company 
had subscribed th> funds, and that this large piece of 
work was to be undertaken at once. As to the future out- 
put of the camp, I cannot do better than to give the 
average of estimates made by six well-known managers 
there. According to their estimates, the output for 1899 
will be about 16,500,000 dols. 

I am much indebted to Mr. Edward Skewes, manager 
of the Boulder Main Reef; Mr. Hamilton, manager of 
the Great Boulder; and Professor J. F. Kemp, for cour- 
teous aid in collecting the information contained in this 

r. The following Table of the costs of ordinary com- 
modities will give an idea of the expense of mining in 
Kalgoorlie. 

Kalgoorlie Prices. 

Wood, wholesale ... ee .. 5dols. to 6 dols, 

per cord. 
... 11 dols. per ton 

. 0.60 dols. persack 

1.75 dols. per 100 

gallons 
Coke, wholesale ... ae ... 25 dols. per ton 
Mine timber, sawn, wholesale... 6.25 dols. per 100 ft. 


super. 

... 0.11 dols. per linear 
foot 

.. 6.25 dols. per 100 Ib. 


... 48 dols. per ton and 
upwards 


Coal... ses 
Charcoal ... Fee ne 
Fresh water, wholesale ... 


rr round ,, 


Nails, 3-in. wire, wholesale 
Car-rails, wholesale 


Drifting ...11 to 16 dols. per foot 

Sinking _... ee ee mR 

Beef, retail... .. 0.22 to 0.30 dols. per 
pound 

iy on ee .. 4.75 dols. per 100 Ib. 

Butter ,, «.. is AO). “55 pound 

Hees 45. >-- ... 0.60 oe dozen 

Bacon ,, ... aa ... 0.25 ae pound 

Blacksmith’s coal ee ~ 55 ton 

Miner’s wages ... 2.50 to = dols. per 

ay 


Freight to Freemantle on ore, 


large shipments ah ... 4dols. per 2240 Ib. 
Freight to Freemantle on ore, 

small shipments cee. 5 2240 ,, 
Wharfage ... te a Pe ee 2240 ,, 
Steamer freight to Dry Creek... 3.00 ,, 2240 ,, 
Smelting at Dry Creek (95 per 

cent. of gold paid for)... >. a 2240 ,, 
Total for smelting at Dry Creek 20.10 ,, 2240 ,, 
Steamer freight to Port Pirie... 1.75 ,, 2240 ,, 
Smelting at Broken Hill (92 per 

cent, of gold paid for) sie BIRO 2240 ,, 


GENERAL BUSINESS. 


The following gentlemen were elected as officers 
for the ensuing year: President, C. Kirchoff, New 
York. Vice-presidents, E. D. Peters. Jun., Dor- 
chester, Mass. ; A. R. Ledoux, New York; Leon 
P. Feustman, Mexico. Managers, W. B. Dever- 
eaux, Glenwood Springs, Col. ; William J. Olcott, 
Duluth, Minn.; R. P. Rothwell, New York. 
Treasurer, Theodore D. Rand, Philadelphia, Pa. 
Secretary, Dr. R. W. Raymond, New York. The 
President is well known in Europe, and was the 
secretary of the engineers who visited England, 
France, and Germany in 1889, and while he is pro- 
bably the youngest man ever President of the 
Mining Institute, yet from his ability and dis- 
cretion he will no doubt make a record which will 
compare favourably with that of any of his pre- 
decessors. 

Other papers not specially mentioned in this 
article were as follow: ‘‘Compressed Air Power 
Transmission at Kellogg, Idaho,” by F. W. 
Bradley ; ‘‘Camp Floyd Gold Deposits, Mercur, 
Utah,” by E. A. Wall; ‘‘ Emery, Chrome, Ore, 
and other Minerals in the Villayet of Aiden, Asia 
Minor,” by W. F. A. Thomas; ‘‘ Notes on the 
Caucasus,” by Dr. Persifor Frazer ; ‘‘ The Ultimate 
and Rational Analysis of Clays and their Re- 
lative Value,” by Heinrich Ries ; ‘‘ Mining Dis- 
tricts of Colombia,” by H. G. Granger and E. B. 
Treville ; “‘ Note on Limonite Pseudomorphs from 
Dutch Guiana,” by R. W. Raymond ; ‘“‘The Man- 
ganese Ore Industry of the Caucasus,” by Frank 
Drake; ‘‘ Mining Timber and the Forest Reserves,” 
by Gifford Pinchot ; ‘‘Some Peculiar Occurrences 
of Gold Ore in Montana,” by W. H. Weed; ‘‘ The 
Kotchkar Gold Mines, Russia,” by H. B, C. Nitze 
and C. W. Purington. 

The meeting closed with the usual banquet, at 
which a handsome token, consisting of a rare piece 
of beryl in a handsome box, with a suitably en- 
graved silver plate, was presented to Mr. Theodore 

nd as a souvenir of the completion of his 26th 


THE NORTH GERMAN LLOYD T.SS. 
“KAISER WILHELM DER GROSSE.” 
(Continued from page 431.) 

As to the auxiliary machinery connected with the 
propelling engines, the starting and the reversing 
is done by Brown’s gear, while Aspinall’s governor 
is fitted. The only auxiliary driven from the 
main engines is a sanitary and bilge pump which is 
worked by a = mounted on the fore end of the 
crankshaft. The air pumps are separate. They 
are on the Blake system, and of the larger pumps 
views are given on our two-page plate this week, 
(Figs. 56 and 57). We referred fully to this 
system of pumps about a year ago (vol. Ixiii., 
page 35), when we gave a general view of the 
air pump of the Kaiser Wilhelm der Grosse. It 
may be repeated now, however, that the opera- 
tion of the pump differs from that of the ‘ Du- 
plex,” where one pump engine drives the steam 
valves of its neighbour, as here the engine which 
drives the main steam valves has no other func- 
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tubes of ?-in, metal. They are 16 ft. 7 in. long, 
and there are 5530 of them, so that the total cool- 
ing surface amounts to 35,522 square feet. Special 
stop-valves have been fitted to the condenser dis- 
charge-pipe, as it is below the load line. The 
water from the condenser is passed to a hot well 
immediately under the feed pumps. Two filters of 
80 tons capacity per hour have been fitted, and 
Weir’s feed-heating system is in use. The feed 
pumps are also by Weir, of Cathcart, and these we 
shall illustrate later. There are four of them, each 
with two 17-in. steam cylinders and 13-in. pump 
cylinders, the stroke being 26 in. In each stoke- 
hold there is an auxiliary feed pump on the Blake 
system. One evaporator is also fitted to make up 
the feed, the capacity being 90 tons per hour. 

Each of the two main engines is equipped with 
a small turning engine and the necessary arrange- 
ment for rendering possible a rotation of the main 
shafting and the crank mechanism. The steam en- 
gines, which are illustrated on our two-page plate 
(Figs. 62 to 64), have two cylinders, 200 millimetres 
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CONDENSER FOR STA 


tion to perform, and is adjustable to its work. 
The beam which positively connects the main 
piston-rods of the pumps, operates (from a point 
near its centre and by means of rod and bellcrank) 
the slide valve of the horizontal cylinder which lies 
between the main cylinders. The piston of this hori- 
zontal cylinder is really the driving engine of the 
main cylinder steam valves, a function which it 
performs by means of a system of internal levers. 
All the ports are of fair size, and the operation of 
the pump is not only as positive as the ‘‘ Duplex,” 
but is more regular and complete. The adjustable 
collars on the valve stem of the valve driving 
engine afford a means for regulating for a full 
stroke at any speed, while suitable cushion valves 
give a further control over the action during the 
stroke, in regulating the distribution of work and 
preventing any slamming of the foot valves. The 
two steam cylinders are 18 in. in diameter, the 
air pumps 42 in., and the stroke 24in. The details 
of design will readily be understood from the en- 
gravings on the two-page plate. 

The circulating pumps, which are also illustrated 
on the two-page plate (Figs. 58 to 61), have two 
cylinders 280 and 500 millimetres (11 in. and 
19.69 in.) in diameter, respectively, with a stroke 
of 11.81 in. They may be worked either on the 
compound or non-compound system, as the valves 
can be made to admit steam direct to both cylin- 
ders. The pumps are designed to give 800 tons 
of water per hour, the two fans having an outside 
diameter of 1200 millimetres (47.24 in.). 

The condenser is illustrated in detail by Figs. 
65 to 79, on page 493, and Figs. 80 and 81 
annexed. It has a diameter of 8 ft. 6 in. and 
a length of 19 ft. 4 in. The outside body is of 





"ear of service as treasurer of the Institute. 
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(7.87 in.) in diameter, and 200 millimetres stroke, 
The distribution of the steam is effected by twa 
piston valves and one eccentric (which revolves on 
the shaft), and they can run either backwards or 
forwards. The engines act on two worm wheels, 
and require about 13 minutes, at about 300 revolu- 
tions per minute, to rotate once the shafts of the 
main engines. 
(To be continued.) 





Srret IN France.—The 
last year was 959,254 tons. 
in 1896 was 916,817 tons, 


—— of steel in France 
he corresponding production 





Lonpon Sentor County ScHonarsnips.—The Tech- 
nical Education Board of the London County Council will 
roceed shortly to award not less than five Senior Count 
Scnchechign These scholarships are of the value of 50), 
a year, together with the payment of tuition fees up to 
302. a year, and are tenable for three years at university 
colleges and technical institutes. They are confined to 
residents within the Administrative County of London, 
and are open only to those whose parents are in receipt of 
not more than 4001. a year. Candidates should, as a rule, 
be under 22 years of age, though the reserves the 
right to give —— to candidates who are under 19 
yearsofage. The scholarships are intended to encourage 
more especially the teaching of science, and to enable those 
students who cannot afford a university training to 
ursue advanced studies for a period of three years in the 
ighest university institutions in this country or abroad. 
Of the 17 students who are now holding Senior Scholar- 
ships five are studying at Cambridge, five at the Central 
Technical College in Exhibition-road, three at the Durham 
College of Science, Newcastle-upon-Tyne, two at German 
Universities, . and two — at Bedford College and 
Holloway College respective y. The scholarships are 
awarded on a consideration of the past record and general 
qualifications of the candidates and not upon the results 
of a set examination. . Application forms may be obtained 
from the Board’s Secretary, 116, St. Martin’s-lane, W.C., 





copper, the tube-plate being 1 in. thick, and the 


and must be returned not later than Monday, May 16. 








496 ENGINEERING. [AprIL 22, 1898. 











H.M. SECOND-CLASS CRUISER “HERMES.” 
CONSTRUCTED BY THE FAIRFIELD SHIPBUILDING AND ENGINEERING COMPANY, LIMITED, GOVAN. 
(For Description, see opposite Page.) 














Fig. 1. 
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Last week we gave a description of the second-class 
cruiser Hermes,* launched on the 7th inst., from the 
yard of the Fairfield Shipbuilding and Engineering 
Company, Limited, Govan, and in this issue we repro- 
duce three photographs of the vessel before the launch, 
and as she took the water. The weight of the vessel 
as launched was 2587 tons, and, on account of her ex- 
treme fineness forward and aft, the length of the 
sliding ways was unavoidably limited to 240 ft. This 
necessitated an increase in the usual breadth, so that 
the pressure per square foot of bearing surface could 

brought within suitable limits; it worked out in 
this instance to 2.2 tons per square foot. Owing to the 
ship being sheathed a special arrangement was neces- 
sary to secure the upper ends of the poppets. This 
consisted of a steel structure on each side of the ship 
of the old banjo form, which has proved so successful 
in former launches of Her Majesty’s ships from 
this yard. The “banjo” consists of a framework 
of massive angles and brackets tied together by heavy 
plates passing under the keel from side to side, thus 
forming a suitable cradle in which the fore part of 
the oe rests. It may be stated as one of the advan- 
tages of this form of cradle, that when the vessel is 
water-borne the whole of the supporting structure 
freely floats out from under her. In order to give the 
forward framing of the ship the necessary resistance 
to the forces of compression brought to bear upon it, 
4 number of struts and shores are fitted inside between 
the hull and the protective deck in the way of the 
cradle, Several of: the forward poppets are tie-bolted 
and ribbanded together, thus forming practically a 





* es 
” In the Table giving particulars of this vessel on page 
70 ante, it was stated that her primary armament con- 
— eleven 4.7-in. guns. This is not correct: Origi- 
y it was intended ‘to be five 6-in. and six 4.7-in. quick- 
guns, but ultimately it was decided to make them 








ating 
ge not 4.7-in. weapons, The difference is very 
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solid mass of timber at the fore end of the cradle, 
which is necessary to withstand the enormous weight 
—in this case 430 tons—thrown upon the fore end 
when the after end becomes water-borne. From the 
forward to the after — the space between the 
sliding ways and the hull was made up by a system of 
wood packing held in place by a strake of sheathing 
purposely left thick, thus forming a rabbet to receive 
the upper end of the packing. 

Coming now to the arrangement of the after poppets, 
which are not subjected to such a long continued 
strain as those forward, advantage was taken of the 
bossing of the hull for propeller shafting under which 
the heads of these poppets were housed. There were 
four drags used composed of chain cable, the total 
weight being 150 tons. Four dogshores were fitted, 
two aft and two forward. Those. aft’ were removed 
just before the after bilge blocks, and the two forward 
by means of weights connected together by a cord 
which led to the platform erected at the bow of the 
ship. Theentire arrangement for launching was made 
under the personal supervision of Mr. Edmund Sharer, 
the general manager of the ; Fairfield Shipbuilding 
Works, and the proof of the satisfactory character of 
the arrangements was found in the unqualified success 
of the launch, which was honoured with Lady Kelvin’s 
graceful assistance. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, April 13, 1898. 
War possibilities have at last made some impres- 
sion on business, though the effect will probably be 
only temporary. The production is double. that of 
1896. . Enormous output :demands - correspondin 
activity.: It is uncertain. whether ‘the present. lu 
will-be of only a few days’ duration or not. The situa- 
tion is thoroughly understood, however. - The require- 


ments for the vear are enormous, and if not provided 





for now, must and will be provided for later on. The 
monetary situation is satisfactory even though New 
York loans have fallen off 58,600,000 dols. in the past 
six weeks, and deposits 68,600,000 dols. The New 
York banks have 104,000,000 dols. more on deposit 
than two years ago. Large receipts of gold are adding 
to the strength of the market. Wise oe regard it 
very probable that ge mg action in the covering 
of requirements will follow the determinate action of 
the Government in the Cuban question. New orders 
for material have been unimportant for a week in both 
crude and finished lines. At the same time, those 
whose business it is to keep in touch with the de- 
mands, the projects, the purposes, and the new enter- 
prises, all agree that the present producing capacity 
is not excessive. There is no relaxation at mills. Pig- 
iron combinations are under way, but practical diffi- 
culties are to be encountered. Steel-rail makers are 
doing a better business in small lots. A Russian order 
for 35,000 tons was placed this week. Three western 
systems are in the market for 20,000 tons. Pipe-line 
builders are now asking prices on a large amount of 
tonnage. Bridge material for south-western railroads is 
wanted, but manufacturers are not disposed to yield 
where deliveries inside of sixty days are required, and 
there is a good deal of such quick delivery being 
asked for. 








THE LATE Mr. GrorcE GREENWOOD.—We t to 
hear of the death of Mr. George Greenwood, of the firm 
of Greenwood and Batley, Leeds, which took place at 
his residence, Hyde Park Court, Albert Gate, S.W., on 
the 16th inst. Some four years ago he had suffered 
severely from an apoplectic seizure, and had recovered, 
but when stricken with influenza some time ago he ex- 
perienced the effects, and the immediate cause of death 
was heart failure. Mr. Greenwood was the eldest sur- 
viving son of the founder of the firm, the late Thomas 
Greenwood, having been born on October 24, 1840, so 
that he was in his fifty-eighth year. He was for long a 

rtner in the firm, and when it was converted into a 
imited liability cempany in 1888, he became a managing 
director, taking charge of the London office. ' About the 
same time he ame a member of the Institution of 
Civil Engineers.. He was also connected with several 
other institutions and industrial concerns, but did not 
take any prominent part in public affairs.: He was 
married to Elizabeth, daughter of Mr. John Kelso, ship- 
owner, Shields, who survives him. He had no family. 





Coat-Minine in Prussia.—The output ‘of coal in 
Prussia during 1897 amounted to 84,250,000 tons, which, 
compared with the "aj eo year, shows’ an increase of 
over 64 per cent. The increase varies very considerably 
for the various districts, the Halle district, in itself of 
small importance, showing an increase of over 27 per 
cent., whilst the far more important Dortmund district 
only showed an increase of close upon 8 per cent. Last 
year’s output was in no district smaller than in the pre- 
vious year. The largest output, 48,420,000 tons, was in 
the Dortmund district, 24,770,000 tons were in the 
Breslau district, and 10,470,000 tons in that of Bonn. 
The number of mines in operation amounted to 268, 
which shows an increase of four, and the number of 
hands — amounted to 301,549, showing an in- 
crease of 18,528 hands, of which 14,000 hands were in 
the Dortmund district. The output of ‘‘brown coal” 
amounted to 24,130,000 tons, showing an increase of over 
94 per cent. compared with the previous year. Of this 
class of coal no less than 20,860,000 tons came from 
Halle district. The number of works in operation was 
369, exactly the same number as during the previous 
year. The number of hands employed had risen from 
30,776 to 31,881. 


Motor Car Triats.—On April 14 Mr. Shrapnell 
Smith, honorary local secretary of the Liverpool centre 
of the Self-Propelled Traffic Association, read a paper 
dealing with the forthcoming trials of motor cars at 
Liverpool. It will be remembered that the trials are to 
begin on Tuesday, May 24, and conclude on the Friday 
following. The stipulation that the ‘‘heavy” vehicles 
shall carry a load of 2 tons has had the effect of debarring 
from competition all vehicles propelled by vil motors. In 
consequence of criticism directed against the contem- 
plated speeds of 6 and 4 miles an hour with a load of 
44 tons, the Council has decided to allow vehicles to be 
entered in a third class, in which the only special regula- 
tion is: ‘‘ That the vehicle shall carry a minimum load of 
2 tons during the trial runs.” The following ure the en- 
tries: Class I. Minimum load, 2 tons ; minimum average 

ed, 6 miles an hour.—T. Coulthard and Co., Preston ; 
ik. C. Sayer, Bristol; The Liquid Fuel Engineering 
Company,-London; The Steam Carriage: and Wagon 
Company, Limited, Chiswick. Class II. Minimum load, 
5 tons’; average speed, 4 miles an hour,—The Steam Car- 
riage and Wagon Company, Limited, Chiswick. Class III. 
Minimum load, 2 tons.—T. Coulthard and Co. Preston ; 
R. C. Sayer, Bristol ; The Lancashire Steam Motor Com- 
pany, Leyland ; The L. R. Syndicate, Limited (Serpollet 
system), 22, Chancery-lane, London ; The Steam Carriage 
and Wagon Company, Limited, Chiswick. There are no 
entries of electrical vehicles, and none from abroad. The 
trials will commence at 9 a.m. on Tuesday, May 24, at 
Gregson’s Mill, Caryl-street, Liverpool, and the route to 
be followed will be between 30 and, 40 miles in length. 
Lord Lansdowne _ has selected te following officers to 
represent the War Office at the forthcoming trials, viz., 
Ma tain J. A. L. E, John- 








jor R. L. Hippesley, R.E., Ca; 
wr 8 R.E., a Daptais H. &. aynor, R.E, 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—There was rather more 
hhusiness doing last Thursday forenoon, some 20,000 tons 
of iron being sold. The tone was very flat, the decline 
ranging from 4d. to 2d. per ton. In the afternoon other 
20,000 tons changed hands, and the price of Scotch iron 
dropped another ie. per ton. At the close the settlement 
rices were as follow: Scotch, 45s. 104d. per ton ; Cleve- 
and, 39s. 10}d.; Cumberland and Middlesbrough 
lematite iron, 49s. 44d. and 51s. per ton respectively. 
Business was quiet on Friday forenoon, but _ prices 
were firmer. About 10,000 tons of iron changed 
hands. Scotch rose 2d. per ton and Cleveland 1}d. 
In the afternoon about 15,000 tons were dealt in, 
and prices were practically acne. The settlement 
prices were 463., 40s., 49s. 6d., and 51s. per ton. About 
15,000 tons changed hands on Monday forenoon. Prices 
were very firm, Scotch iron rising 1d. per ton, and 
rede | 4d. Other 10,000 tons were sold in the after- 
noun, when prices closed firm, the settlement prices 
being 46s. 14d., 40s., 49s. 6d., and 51s. per ton respec- 
tively. On Tuesday forenoon some 10,000 to 12,000 
tons were disposed of. Prices were steady, at a de- 
cline of 4d. per ton for Scotch and Cleveland iron. In 
the afternoon only some 5000 tons were dealt in, and the 
morning's poo were continued. There was not any 
change in the settlement prices of the different brands of 
iron. At the forenoon meeting of the “ring” to-day 
some 10,000 tons changed hands. The tone was flat, and 
at the close Scotch and Cleveland were 1d. per ton down. 
In the afternoon some 10,000 or 12,000 tons were dealt in, 
and prices were better. The settlement prices were 
46s, ihd., 40s., 49s. 74d., and 51s. The following are the 
current prices for No. 1 brands of makers’ iron: Clyde, 
per ton; Gartsherrie, Summerlee, and Calder, 
. 6d.; Coltness, 52s.—the foregoing all shipped at 
Glasgow; Glengarnock (shipped at Ardrossan), 50s. ; 
Shotts (shipped at Leith), 52s.; Carron (shipped at 
Grangemouth), 51s. 6d. per ton. A considerable amount 
of business has been done during the week chiefly 
in seta, sellers preferring to limit their liabilities as 
much as possible in the present state of the account open 
in the market. With the probabillty, if not even the 
certainty, of war being declared between the United 
States and Spain, and the serious complications likely 
to arise owing to the colliers’ strike in South Wales, 
fresh business at the moment is checked. Both ele- 
ments are rather in favour of raising than of lowering 
prices, a8 in the former case competition from America 
would cease, and doubtless difficulties would arise with 
regard to supplies of Spanish ore, on which the hematite 
districts are almost entirely dependent. The number of 
blast-furnaces in operation throughout Scotland is at 
present 8U, as compared with 81 at this time last year. 
One furnace at Summerlee has been damped down, and 
a furnace making ordinary iron has been substituted for 
a hematite one at Eglinton Iron Works. Six are making 
basic iron, 38 are working on hematite iron ore, and 36 are 
making ordinary iron. The following are the returns of the 
shipments for the past week, the total being 4944, as 
compared with 5738 tons in the corresponding week of 
last year. They included 500 tons for the United States, 
100 tons for Canada, 200 tons for South America, 150 
tons for Australia, 566 tons for Germany, smaller quan- 
tities for other countries, and 3134 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 331,649 tons yesterday afternoon, 
against 331,838 tons yesterday week, thus showing a re- 
duction amounting to 189 tons for the past week. 


Finished Iron and Stecl.—The question of Sunday 
labour in the Clydebridge and Mossend Steel Works is 
still exciting a greatamount of attention. It was thought 
that the executive board of the Lanarkshire Steel- 
workers’ Union would have sat before this to take some 
action in the case, and it is now said that a big demon- 
stration of smelters and millmen will shortly held. 
Since the formation of the Conciliation Board there has 
been a difficulty in fixing the premium that should be paid 
in addition to shillings for pounds in the selling price of 
iron. The delegates demanded that the premium should be 
2s. 6d. per ton. When the average price of iron, as at pre- 
sent, is 5/. 5s. per ton, puddlers should receive 7s. 9d. per 
ton; the masters propose 7s. 6d., which they say is 6d. 
higher than the amount paid in the north of England. At 
a meeting of ironworkers held yesterday at Coatbridge, a 
section of the men held out for 7s. 9d. per ton, but on the 
pleading of Mr. Cronin, the general secretary, it was 
modified to 7s. 6d. per ton, In the finished steel trade 
there is very marked briskness, but a difficulty has cropped 
up with regard to coal, 

Sulphate of Ammonia.—This commodity continues very 
quiet, and the = price is now 8/, 17s. 6d. per ton. Dur- 
ing the winter the price ruled high. 


Glasgow Copper Market.--Last Thursday forenoon 
some 50 tons of copper were dealt in, but the price re- 
mained unaltered. In the afternoon prices rose 3s. 9d 

yer ton, but no business was done. On Friday forenoon, 

50 tons were again bought, and the price again rose 
3s. 9d. per ton. In the afternoon there was no business 
done, but the quotations were very strong, and a farther 
advance of 7s. 6d. per ton was recorded. The strength of 
the market was due toa rumour that in the event of war 
with America, Spain will put a heavy tax on the copper 
production. There was nothing done in the copper 
market to-day, either forenoon or afternoon, when price 
went up 6s. 3d. per ton. 

Contract for Steamers for the Clyde Shipping Company. 
—The Caledon Shipbuilding Company, of Dundee, have 
just contracted to build two large cargo and passenger 

Since the 


steamers for the Clyde Shipping Company. 





connection between the company and Mr. W. B. Thomson 
commenced some years ago, there have been built in this 
yard something like 15 or 18 steamers for these owners, 
the vessels being chiefly employed around the coasts of 
the British Islands. 


The Proposed New Bridge over the Tay.—The Police 
Commissioners of Perth, at a meeting held on Monday 
night, agreed, by a majority of 15 to 7, to accept esti- 
mates for the erection of a new bridge over the Tay at 
Perth at a cost of nearly 20,000/. This estimate is nearly 
double the amount of what the bridge was oy gd ex- 
pected to cost, the increase being accounted for by the 
breadth being increased to the extent of 10 ft. 

Cabling the Edinburgh Tramways.—The Lord Provost’s 
Committee of the Edinburgh Town Council have just 
accepted the offer of Messrs. Dick, Kerr, and Co., for 
the work of junctions, terminal pits, and other works in 
connection with the cabling of the tramways. The esti- 
mate amounts to 89,000/., but that includes a large por- 
tion of the present contract already held by the same 
firm, 


Iron and Steel Institute.—The sixth annual_ general 
meeting at the West of Scotland Iron and Steel Institute 
was held last night in the rooms of the Institute, Bath- 
street, Glasgow. Mr. F. W. Paul, the President, occu- 
pied the chair. The report of the Council stated that 
the membership now numbered 215, an increase of 18 
during the year. Regret was expressed by the Council 
at the retirement from the secretaryship of Mr. T. F. Bar- 
bour after six years’ service, during which he had taken 
a very warm interest in the society. The financial state- 
ment for nine months showed a revenue of 157/. 15s, 2d., 
and an expenditure of 1047. 2s. The report and state- 
ment were approved. Office-bearers were elected. The 
onc afterwards entered upon a discussion of the 

aper by Messrs. Harbord and Twynam on ‘‘ Some 

fodern Theories on the Cause of Hardening in Steel,” 
and the paper by Mr. John Jardine on ‘‘The Use of 
Water-Tube Boilers in Steel and Iron Works.” 


Mining Institute of Scotland.—The twenty-first annual 
meeting of this Institute was held in Hamilton last Thurs- 
day evening, Mr. George A. Mitchell presiding. The 
secretary’s and treasurer’s reports were submitted and 
yassed. Subsequently the new president, Mr. J. T. 

‘orgie, of Brothwell Collieries, took the chair, and after 
a vote of thanks to Mr. Mitchell, he delivered an inter- 
esting and exhaustive address, dealing chiefly with the 
history of the Institute. At the close, on the motion of 
Mr. J. B. Atkinson, the president was accorded a hearty 
vote of thanks. Papers read at former meetings of the 
Institute were afterwards discussed. 


Scottish Silicate Brick Company.—In a paragraph re- 
ferring to the above company, which appeared in these 
“Notes” in our issue of April 8, we regret that we 
stated the calcined flints used in the manufacture of the 
company’s bricks were extracted from Irish limestone. 
Such is not the case, in fact, they are, we are informed, 
drawn from a totally different source, so as to avoid 
absolutely the presence of lime in the bricks. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

_Coalowners’ and Workmen’s Compensation Act.—The 
eighth annual meeting of the Thorncliffe and Rocking- 
ham Permanent Relief Society—an association covering 
the large field of labour controlled by Messrs. Newton, 
Chambers, and Co., Limited—was held on Saturday. 
Mr. A. M. Chambers presided, and there was a large 
attendance of delegates and friends. The membership of 
the society is 3255, and the amount received in contribu- 
tions for the year 2010/., of which the company gave 
4001. During the year the trustees had invested 2925/., 
and the capital now stands at 12,322. 12s, The 
chairman explained very clearly the conditions under 
which coalowners h n placed by the Workmen’s 
Compensation Act, remarking that in Yorkshire and 
similar coalfields the effect of the Act would be to practi- 
cally add 2d. per ton to the cost of coal-getting. That 
was a considerable sum, and in many instances, in the 
smaller coalfields, represented the difference between 
profit and loss in the working. In Wales it was said the 
Increased cost would be 3d. per ton. He dwelt on the 
fact that the interests of employers and employed are 
essentially mutual, and expressed himself in favour of a 
scheme of contracting out, which would not only con- 
tinue the good relationship which had existed so long 
between the coalowners and the colliers, but enable 
the latter to obtain equal benefits, and to obtain 
them at once. The present contribution of his firm 
was 400/. per annum; under a proposed scheme which 
their actuary had prepared, it would be 2400. If the 
scheme were not agreed to, his firm would have to dis- 
continue their subscription to the society. He hoped 
that would not be necessary, as it would be more to the 
interests of both masters and men to work harmoniously 
together than to incur the delay and run the risk of the 
friction which would be inevitable under what he termed 
“this unjust and uncalled-for Act.” 


Midland Institute of Mining Engineers.—A meeting of 
the members of the Midland Institute of Mining, Civil, 
and Mechanical Engineers was held on Saturday at the 
Queen’s Hotel, Leeds, Mr. G. Blake Walker, President, in 
the chair. A paper was read by Mr. Rowland Gascoyne 
on ‘The Coalfields of Chili,” which he said varied con- 
siderably in thickness and quality. Although the coal- 
field itself is not more than 500 ft. thick, the outcrop of 
the measures is visible for a distance of 10 miles, owing to 
faults repeatedly throwing up the coal measures. He 
showed how the coal is worked by the lower orders of 
Chilians, strong clever fellows, showing much adaptability, 


and how it is marketed at the ports in competition with 
Australian coal. A Paper by Mr. W. E. Garforth on 
‘*Suggested Rules for the Recovery of Coal Mines after 
Explosions” was discussed, and the desirability of havin 
central stations where apparatus could stored al 
officials of collieries trained in their use was much 
favoured. ‘‘ Adequate Ventilation” and other subjects 
were also dealt with. 


Iron and Steel Trades.—The crucible-steel trade through- 
out the city is fairly good, and some firms are very busy. 
There have been coming in from South Africa during the 
last week or so some very considerable specifications for 
crucible steel, and there is a firm belief in an early revival 
of trade. The representatives of some local firms express 
the opinion that we are on the eve of a big boom ieee. 
In that case the steel trade would be amongst the first to 
benefit, as enormous quantities of the material are used in 
connection with the mining industry. It would also 
mean increased activity amongst the manufacturers of 
crushing, stamping, and other similar machinery. Some 
other branches of trade have been very distinctly bene- 
fitted by the rush of goldseekers to Klondyke. A 
good many ships have sailed from London recently 
ral Ae large quantities of mining and other tools from 
Sheffield. All this, of course, is practically new business, 
and adds to the normal volume of trade. For all kinds 
of agricultural implements—spades, forks, draining tools, 
and so forth—an exceedingly good season is being ex- 
perienced ; and some houses are doing a larger business 
than in any previous year. Of late American manu- 
facturers have been very serious competitors with Sheffield 
hardware firms for business on the Continent, and should 
there be war between that country and Spain, the trade 
for a time would be between this country and Germany. 
The recent labour troubles in the edge-tool trades have 
had the usual effect of stimulating manufacturers to put 
down plant for the production of tools by machinery. 
It is being done to a much greater extent than is 
supposed, and it is declared that much more highly- 
finished work is being done by machinery than was 
turned out by hand. The file trade keeps up well, and 
some firms have almost more than they can do. In the 
cutlery trade there are serious complaints of slackness, 
and many men are only partially employed. 


The South Yorkshire Coal Trade.—The continuance of 
the strike in the Welsh coalfield is causing a good deal of 
excitement in this district. There is an exceptionally 
good demand for all kinds of steam coal, and prices are 
irregular. For whatever coalowners have to spare there 
is a brisk market, and in some cases very considerable ad- 
vances has been obtained, up to, it is stated, 3s. or 4s. 
per ton. Only asteady business in house coal. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change and little business was done, 
but —— all round were steady. The threatened 
war between Spain and America interfered with transac- 
tions in hematite pig iron, causing sellers to hold off ex- 
cepting for early delivery. War might, of course, cause a 
considerable increase in the cost of production by advance 
in ore prices. Makers and merchants alike asked 40s. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron, and that figure was paid. There were merchants 
ready to sell at the same price over the next three months, 
but makers as a rule would not listen to anything under 
40s. 3d. for delivery to the end of June. The other 
qualities showed little change in price, but foundry 
iron was said to be rather scarce. No. 1 was 42s. ; 
No. 4 foundry, 39s. 6d. ; & forge, 38s. 3d.; and mottled 
and white each 38s. Mid a heen warrants were steady 
at 40s. cash buyers. East coast hematite pig was quo 
from 50s. to 50s. 6d. for early delivery of mixed numbers. 
A little was bought from second hands at the former 
figure, but makers, as_a rule, would not listen to anything 
below 50s. 6d. Middlesbrough hematite warrants were 
50s. 9d. cash buyers. Rubio ore was nominally about 
14s. 6d. ex-ship Tees, but dealers would not quote for 
forward delivery, as they have no means of judging the 
freights that are likely to prevail, To-day there was 

ractically no alteration in the market, the only change 
lar in Middlesbrough warrants, which after easing 
away to 393. 10d., stiffened again, and finally closed 
39s. 114d. cash buyers. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry are in a yery healthy 
condition. In almost every department there is very 
considerable activity, and quotations have a tendency to 
advance. Shipbuilding material cannot be turned out 
fast enough, and some difficulty has been er in 
placing orders for steel plates, even when igher rates 
than are regarded as the market price were offered, most 
of the manufacturers being so well supplied with contracts 
that they are not in a position to accept further orders 
except for delivery considerably ahead. Common 7 
bars are 5/. 5s. ; best bars, 5/. 15s. ; iron ship-plates, 5/. 9s. 
to Bl. 7s. 6d. ; steel ship-plates, 5/. 12s. 6d. to 5/. 13s. 9d. ; 
iron ship-angles, 5/. 2s. 6d. to 5/. 5s.; and steel ship- 
angles, 5J. 7s. 6d. to 5. 10s.—all less the customary Ff 
per cent. discount for cash. Heavy sections of steel rails 
remain at 4/. 10s. net at works. 


Coal and Coke.—Fuel is very stiff, and what coal or 
coke is available for immediate sale realises high a 
Running contracts, however, take the supply pretty we 
up, and it is only for small odd lots that va: | — 
rai Good blast-furnace coke may be said to be , 
delivered here, but some firms are asking more. n 





tracts, however, are running at 13s. to 13s. 6d. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Little change has occurred in the commercial 
situation, except that more coal is expected to be brought 
down for shipment now that the Cambrian, Newport, 
and Abercarn collieries have re-started. The best steam 
coal has realised as much as 25s. per ton, dry descriptions 
making 17s. to 18s. per ton. Household coal has reached 
as high a price as 20s. per ton, Furnace coke has been 
making 238. to 24s., and foundry coke 25s. to 30s. per ton, 
according to quality. The iron, steel, and tinplate trades 
have been uced to an extremely unsatisfactory condi- 
tion ; most of the large works are short of fuel, and unless 
a change for the better speedily takes place, more furnaces 
will be damped down and more mills will be stopped. 

The ** Niobe.” —The Niobe, cruiser, which is being built 
at the works of the Naval Construction and ArmamentS 
Company, Barrow-in-Furness, is to be sent to Devonport 
for completion, when she is ready to leave the builders. 
The Niobe is an improved Powerful, and will be the 
largest cruiser ever fitted out_at Devonport. It was at 
first intended to send her to Portsmouth for completion, 
as there was no dock sufficiently long at Devonport to 
accommodate her. The extension of No. 2 dock will, 
however, be completed by the time the Niobe is ready to 
leave Barrow; and as this dock has been extended at a 
cost of nearly 50,000/. for the purpose of berthing vessels 
of the Niobe class, it has been decided to send her to the 
western yard. 

The ‘ Ocean.”—Six armour-plates, weighing about 
20 tons each, for the bulkheads of the Ocean Fine-ot-battle 
ship have arrived at Devonport. The plates will be 
moulded off at once and placed in position, Several doors 
for the water-tight compartments have also been delivered 
by the contractors. 


The ‘‘ Psyche.” —The sternpost of the cruiser Psyche, 
now building at Devonport, has been delivered by the 
contractors, and has been got into position. The plating 
of the vessel has been going on rapidly during Pom past 
fortnight, and at the — rate of progress the Psyche 
will be ready for launching in about six weeks. 


Barry New Dock.—A second pontoon in connection with 
Barry New Dock was launched on Friday by the makers, 
Messrs. Lysaght, of Bristol. This pontoon is 90 ft. in 
length, 24 ft. m, and 12 ft. draught. 


Devonport.—The Director of Works Department will 
expend this year 102,6837. on new buildings and repairs 
a Deemed, exclusive of the Keyham Dockyard exten- 
sion and the extension of the Royal Naval Barracks. 
This sum will be distributed over the various Admiralty 
departments as follow: Devonport Dockyard, 28,900/.; 
Keyham, 4320/.; Royal William Victualling Yard, 
11,0002. ; Royal Marine Barracks, 2000/.; Royal Naval 
Hospital, 21,4507.; minor works (each under 1000J.), 
35,0132. The most important of the new works with 
which the Department will be entrusted are: At Devon- 
port Dockyard—new mould loft, to cost 8000/.; new 
workshops, 47302. ; rebuilding No. 8 storehouse, 55001. ; 
alterations to No. 3 dock, 3300/.; launching ways for 
No. 3 slip, 69407. ; extension of ship-fitting shop, 4180/. 
At Keyham—extension of machine shop, 6500/. ; altera- 
tions to police quarters, 23202. At Royal William Vic- 
tualling Yard—new cooperage, to cost 16,0007. Royal 
Marine Barracks—improved sanitary arrangements and 
alterations to schools, 45252. Royal Naval Hospital— 
new steam laundry, 7400/.; two new blocks for offices, 
15,0007. ; infectious diseases block, 14,0002. 


The Castle Line.—The steamers of the Castle Line will 
cease calling at Plymouth on their return voyages from 
Cape Town, and proceed direct to Southampton from 
Maderia. For several years past the company’s steamers 
have landed an average of upwards of 100 passengers per 
week at Plymouth. The intermediate steamers of the 
line will still call to land passengers and the small mail 
from Las Palmas. 





PrrsonAL,—The Davis and Egan Company, of Cincin- 
nati, Ohio, machine-tool manufacturers, been latel 
converted into the American Tool Works Company, wit 
an addition to its capital of half a million dollars, of 6 per 
cent. preferred stock; of this 200,000 dols. has been 
issued to the public. Mr. Davies remains president of 
the new company. 





Loxpon GroLogicaL Fretp Crass.—The programme of 
this field class, which was established in 1886, to impart 
freotical knowledge of the physical geography and geo- 
ogy of the London district, has just been issued. The 

Ing is given during excursions made on Saturday 
afternoons, between the end of April and the middle of 
July, and takes the form of short lectures (which during 
the past 12 years have been given by Professor H. G 
Seeley) upon rock structures and fossils seen in quarries, 
and explanations of the contours of the hills, valleys, and 
niver channels which are examined. The excursions, which 
are open to both ladies and a, illustrate the prin- 
ciples of geology by means of facts which appeal to the eye, 
im scenery which is easy of access. Professor Seeley will 
revise any notes on geographical or geological structures, 
seen or drawn in the excursions, which are sent to him by 
ae Reports written by cre: Tete of the field class form 
the handbook of the London Geological Field Class. The 
volume records some of the observations made during past 
years. All travelling arrangements, and other arrange- 
ments for the comfort of members, are made by the com- 
poe and honorary secretaries of the class. The number 
te members is limited, and particulars of — may 
i obtained from the honorary general secretary, Mr. R. 

erbert Bentley, 43, Gloucester-road, Brownswood Park, 
uth Hornsey, N, 





MISCELLANEA. 


AN inclusive contract for the electrical i ays of 
the Dudley and Stourbridge tramways has been placed 
with the British Thomson-Houston Company, Limited, 
and work will be commenced immediately. 


We are asked to state that the annual dinner of old 
students of King’s College, London, will be held at the 
Holborn Restaurant, on Monday, June 13, with the 
Right Hon. and Right Rev. the Lord Bishop of London, 
D.D., in the chair. 


From the report of the Sun Life Assurance Society 
just issued, it is interesting at this juncture to observe 
that this old and wealthy institution has established a 
special department for the transaction of employers’ 
liability and workmen’s compensation insurance. 


The Swiss Federal Assembly has unanimously autho- 
rised the Federal Council to provide the guarantee of the 
Swiss Confederation for the interest and repayment of 
the loan of 60,000,000 francs offered to the Simplon Rail- 
wey _ the construction of the projected Simplon 

unnel, 


Mr. Carl Hering states that iron can be cleaned from 
rust easily and completely by coupling it electrically with 
a rod of zinc and immersing the two in a bath of weak 
acid. The method is specially recommended for use in 
cases in which the rusted bar contains hollows difficult of 
access. 


The Z'imes special correspondent states that the progress 
on the Soudan military railway reached at times as muc 
as 5300 yards per day, whilst 3000 yards was often ex- 
ceeded. The country is, of course, particularly easy,.and 
there has been no dearth of labour, but, admitting this, 
the performance reflects the greatest credit on the officers 
in charge. 

A very elaborate series of experiments on the tractive 
resistance of expresss passenger trains running on the 
Northern of France Railway shows that the engine and 
tender resistances amount to about half the total. The 
trains on which the experiments were made weighed, on 
the average, 160 tons, exclusive of the engine and tender, 
which weighed 85 tons more. 


The traffic receipts for the week ending April 10, on 
thirty-three of the principal lines of the United Kingdom, 
amounted to 1,706,853/., which was earned on 19,163# 
miles. For the corresponding week in 1897, the receipts 
of the same lines amounted to 1,555,5297., with 18,9514 
miles open. There was thus an increase of 151,324/. in the 
receipts, and an increase of 212} in the mileage. 


The Royal Agricultural Society offer, in connection 
with their meeting at Maidstone next year, a prize of 50/. 
for the best machinery for washing hops with liquid 
insecticides, the machine in question being worked by 
horse or mechanical power. Full particulars of the regu- 
lations governing the proposed competitive trials can be 
obtained on application to the secretary, 13, Hanover- 
square, London, W. 


The result of the election for the secretaryship of the 
Amalgamated Society of Engineers was declared on Tues- 
day night as follows: Mr. G. N. Barnes, 17,356; Mr. 
John Anderson, 11,207; Mr. Henry Barton, 851; Mr. 
William Harmston, 294. Mr. Barnes is consequently 
elected for the second time. He has polled 5000 more 
votes than his three competitors together, and thus has a 
clear majority. Mr. William Brereton and Mr. William 
Glennie are re-elected assistant secretaries. 


Messrs. Henry Souther and. F. S. Souther have re- 
cently made a number of experiments on the friction of 

neumatic tyres when inflated to different pressures. 

he least pressure tried was 30 Ib. per square inch, which 
in the medium-weight tyre tested was just sufficient to 
keep the felloes off the road with a weight of 180 lb. on 
the saddle. Under these circumstances the efticiency of 
the machine was about 61 per cent. Increasing the pres- 
sure to 40 lb. brought up the efficiency to 74 per cent., 
and from this onwards the efficiency augmented but 
slowly with increasing pressure. The highest pressure 
used was 70 lb. per square inch, and the efficiency was 
then about 81 per cent, 


The Sirdar having expressed a hope that the work of 
constructing the Nile dams at Assuan and Assiout will 
be entered upon in such a manner as not to impede pend- 
ing military operations in the Soudan, Mr. John Aird has 
telegraphed to his agent at Cairo an assurance that nothing 
shall be done which will in any way interrupt the free 

e of troops up the Nile. That all possible despatch 
1s being observed in the fulfilment of Messrs. Lucas and 
Aird’s contract with the Egyptian Government may be 

thered from the fact that already 5000 tons of material, 


* | including rails, railway plant, locomotives, steam cranes, 


machinery for dealing with the stonework, pumps, timber, 
and miscellaneous tools, have been shipped from England. 
There is no truth, by the way, in the report that German 
cement is to be used in the construction of the dams, 
English firms alone will be dealt with in this connection. 


The Admiralty have approved of the following pro- 
amme of trials of the Terrible, cruiser, Captain C. G. 
binson: On Friday, 22nd inst., progressive trials, 
steaming at such revolutions as should give her speeds of 
10, 12, 14, and 16 knots. These runs will take place on 
the measured mile in Stokes Bay with a view to ascertain 


how far the estimated agrees with the actual speed. She} M 


will next have a 60-hours’ liminary trial at 12,000 
indicated horse-power, and then a 60-hours’ coal con- 
sumption trial at 5000 indicated horse-power to ascertain 
what economy has been effected in the auxiliary machi- 
nery by relagging the steam pipes. At the conclusion of 





this trial she will return to Portsmouth to coal, after 
which she will go on the second series, namely, at 10,000, 
14,000, and 18,000 indicated horse-power, each trial ex- 
tending over a period of 72 hours. Upon the success or 
failure of these trials depends a further series, culminatin 

im a 72 hours’ run at her maximum, or 25,000 indicated 
horse-power. If practicable the trials are to be com- 
pleted in time for the ship to take part in the manceuvres. 


The City and South London Railway Company has 
placed the order for the whole of the electric lifts required 
on their new Islington Extension in the hands of the 
United Ordnance and Engineering Company, Limited, of 
London and Erith, with whom ton, Anderson, and 
Goolden, Limited, are now incorporated. Each lift will 
be fitted with their patent gear, and will be capable of 
carrying about 70 passengers, and the average stroke will 
be 72 ft. The current required for working will be sup- 
plied from the generating station of the railway company. 
This firm has recently adapted one of the hydraulic lifts 
on the Stockwell section of this line, so that it is now 
worked by electricity. The United Ordnance and Engi- 
neering Company, amongst other work of this class, has 
in progress five electric lifts for the New po gre tower, 
three of them serving to the 80 ft. level, and two to the 
top of the structure, which is over 500 ft. high, the speed 
of the latter lifts being 300 ft. per minute, and each carry- 
ing 30 passengers. hey are also supplying a large 
electric platform lift to raise 2 tons for the Royal Agri- 
cultural Hall. 


It is curious to note that even now the specific heat 


h | of water is not known at ordinary temperatures with 


accuracy. The earlier determinations of this quantity 
led to the belief that it increased uniformily as the 
temperature rose above freezing point, though certain 
observers professed to find anomalies occurring in the 
neighbourhood of the — of maximum density. 
When some years back Professor Rowland announced 
that the specific heat of water decreased as the tem- 
perature rose from freezing point up to a temperature 
of about 86 deg. Fahr., his observations were received 
with considerable scepticism, as being opposed. to all 
records previously obtained. The general fact was, 
however, soon after confirmed by several other experi- 
menters, though they ail differed as to the absolute 
values observed. Part of these latter discrepancies have 
since been removed by a careful standardisation of the 
thermometers used by Professor Rowland, which has 
shown slight inaccuracies in the readings previously 
iven. The corrected figures show that the specific 
neat of water is a minimum at about 88 deg. Fahr., being 
then about 1 per cent. less than at freezing point. The 
matter is of importance in that in exact calorimetric 
work, it is necessary to know accurately the specific heat 
of water at the ordinary laboratory temperatures. 





DERAILMENT AND COLLISION AT BorpER UNION 
JuNncTIon.—Whilst a _ train was being shunted 
backwards at Border Union Junction, near Gretna, on 
the Caledonian Railway, on January 19 last, the brake. 
van and some wagons left the rails at a diamond crossing 
and fouled the down line at the time a passenger train 
was approaching. The guard jumped out of his van, but 
was too late to stop the oncoming train. The engine 
crashed into the van and knocked it to pieces, and con- 
siderable damage was done to both trains and the 
permanent way, while four passengers complained of 
injury. Colonel Yorke finds that the whole occurrence 
was "aan accidental, and that the wheels of the van 
which had previously come to rest on the diamon 
crossing of 1 in 9, probably took the wrong side of the 
diamond when pushed back, and this might have been 

rtly caused by unequal ae of the brake-blocks. 

e suggests that it would be advantageous to alter the 
angle of the crossing to 1 in 8, the limit mentioned in the 
Board of Trade uirements, and, in'conclusion, points 
out that, while it would be theoretically desirable to prohibit 
all shunting while a mger train is travelling on an 
adjacent line, yet such an arrangement would be practi- 
cally unworkable. 





Ratine or Tanpiate Mitis.—The long-continued de- 
pression in thé tinplate trade has at last caused attention 
to be paid to the outgoings for rates and taxes. Tin- 
plate works have for years past been assessed by a sort of 
rule-of-thumb method at about 200/. per mill in the 
various unions in South Wales. This system had to 
stand the test of an appeal before the Swansea Quarter 
Sessions, brought by Mr. Alderman W. H. Edwards, of 
the Duffryn Steel and Tinplate Works, Morriston. This 
being the first case of the sort, it was looked upon as a 
test case by a large number of tinplate masters through- 
out the district, and the Machinery Users’ Association 
was asked to conduct it. The hearing engaged Mr. 
Bowen Rowlands, Q.C., the Recorder of Swansea, for two 
days. The counsel engaged were Mr. Balfour Browne, 
Q.C., and Mr. 8. T. Evans, M.P., instructed by Messrs. 
R. and C. B. Jenkins, solicitors for the Assessment Com- 
mittee; and Mr. Abel Thomas, Q.C., M.P., and Mr. 
Rhys Williams, instructed by Mr. H. W. Saw, London, 
and Mr. J. R. Richards, Swansea, solicitors for the 
appellant. The witnesses for the Assessment Committee 
were Mr. William Eve, London ; Mr. W. A. Mason, Bir- 
mingham ; Mr. Leeder and Mr. Morris, Swansea ; and 
for the appellant, Mr. G. Humphreys-Davies, London ; 

r. W. P Swansea; Mr. W. Worby Beaumont 
le of the Society of Engineers), London; Mr, 

regoning, Llanelly; and Mr. Edwards. The works 
consist of eight tinplate mills and two steel furnaces, 
the total assessment being 19707, This was reduced by 
the Court to 1270/., with costs to the appellant, 
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Fics. 56 anp 57. Arr Pumps on THE BLAKE SYSTEM. 
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THE DESTRUCTION OF THE “ MAINE.” 

A cory of ‘‘The Report of the Court of Inquiry 
upon the Destruction of the United States Battle- 
ship Maine in Havana Harbour, February 15, 
1898, together with the Testimony taken before the 
Court” is now before us, having been transmitted 
from America a few days back. A summary of 
the findings of the Court was telegraphed to this 
country at the time the report was made public, 
and was widely printed in the daily press. The 
report forms a bulky octavo volume, the evidence 
taken during the 23 days’ sittings being extremely 
voluminous, and entering again and again into 
details with an iteration that is tiresome to the 
ordinary reader, though doubtless needed from a 
judicial point of view. Since we received the 
report of the American Court, the result of 
the Spanish Commission of Inquiry has been 
made public. The conclusions arrived at by the 
two are, not unnaturally, widely different. The 
United States Court finds that the disaster was due 
primarily to the use of a mine exterior to the ship ; 
the Spanish Commission attribute the tragedy to 
the explosion of the forward magazines, a circum- 
stance which the American Court recognises as hav- 


8|ing taken place, but places in the category of a 


secondary cause. 

As the verdicts of both the American and of the 
Spanish Courts have been so widely printed, we 
need not give them verbatim, but will quote only 
such facts as are needed for our purpose of com- 
menting on the incident. The inquiry was mostly 
held on board the United States lighthouse tender 
Margrove, moored in Havana harbour, and thus in 
close proximity to the wreck. The president of the 
Court was Captain W. T. Sampson, U.S.N., the 
other members being Captain F. E. Chadwick, 
U.S.N., and Lieutenant-Commander W. P. Potter, 
U.S.N., Lieutenant-Commander A. Marix, U.S.N., 
being judge-advocate. The Maine was under the 
command of Captain Charles D. Sigsbee, U.S.N., 
an officer well known not only in America, 
but in the naval circles of all countries. Our 





readers, especially, will remember the excellent 
work he did many years ago in connection with 
deep-sea sounding and marine exploration generally 
at great depths. 

The purport of the report, as given in the Presi- 
dent’s message to Congress, is briefly as follows : 

When the Maine arrived at Havana she was conducted 
by the regular Government pilot 'to buoy No. 4 to which 
she was moored in from 54 to 6 fathoms of water. 

The state of discipline on board, and the conditions of 
her magazines, boilers, and coal bunkers, and storage 
compartments are passed in review ; with the conclusion 
that excellent order prevailed, and that no indication of 
any cause for an internal explosion existed in any quarter. 

At eight o’clock in the evening of February 15 every- 
thing had been reported secure, and all was quiet. 

At 40 minutes past nine o’clock the vessel was suddenly. 
destroyed. . 

There were two distinct explosions, with a brief interval 
between them. Gots 

The first lifted the forward part of the ship very per- 
ceptibly ; the second, which was more.open, prolonged, 
and of greater volume, is attributed by the Court to the 
partial explosion of two or more of the forward magazines. 

The evidence of the divers. establishes that the after 
part of the ship was practically intact and sank in that 
condition a very few moments after the explosion. The 
forward part was completely demolished. 

The conclusions of the Court were : 

That the ship was destroyed by the explosion of a sub- 
marine mine, which caused the partial explosion of two 
or more of her forward magazines; and that no evidence 
has been obtained fixing the responsibility for the de- 
struction of the Maine upon any person or persons. 

The evidence upon which the finding of the 
Court is founded is, as stated, very voluminous. 
It may be roughly divided into two classes, viz., 
that of those who were on board the ship at the 
time or who were eye-witnesses of the explosion, 
and that of those who have examined the wreck 
since. The chief of the latter are the divers who 
have been employed on the investigation. From 
the evidence taken there can be little doubt 
that two explosions occurred, but they were, ap- 
parently, almost concurrent. Some of the persons 
examined by the Court spoke of only hearing 
one explosion, but in many cases there are 
reasons why they should not havé been in a good 
position to form an opinion on this point. On the 
other hand, one or two witnesses spoke of an 
interval of 18 seconds to a minute elapsing between 
the first and second explosions, but again these 
persons were evidently considerably out in their 
estimates of time. One witness, who spoke of 18 
seconds, stopped the President of the Court when he 
had counted three seconds by his watch, and said 
the interval was less than that. Itis a well-known 
fact that when the mind is suddenly put in a state 
of extreme expectancy by an unlooked-for and 
alarming event the perception of time becomes dis- 
torted, so that an instant may seem seconds and 
seconds minutes.. Perhaps the best measure of the 
time that elapsed between the two explosions was 
that given by a witness who said that he had time 
to get from one end to another of an 8-ft. table in 
the interval, probably about two or three seconds. 

The time that elapsed between the two explosions 
is, perhaps, a matter of secondary importance, as 
it can hardly be doubted that the second explosion 
was due to the first ; and the point of importance 
was whether that first explosion took place outside 
or inside the ship. The Court has had no difficulty 
in deciding on the former hypothesis, or that the 
whole catastrophy. was the result of the action 
of a mine. The experienced ‘naval officers who 
formed the Court had the advantage of being on the 
spot, and hearing what the witnesses had to say. 
This is a very different thing to reading a verba- 
tion report of evidence, and it may be stated that 
in many facts the printed testimony of the divers, 
the most important witnesses, is not intelligible. 
The Court was, moreover, so admirably fair and 
unprejudiced in conducting the case that it is diffi- 
cult not to accept its ruling. But if we put this on 
one side and review the facts in a purely judicial 
spirit, we consider that the existence of an outside 
source of explosion is not so undoubtedly apparent 
as the finding of the Court of Inquiry would lead 
one to suppose. 

On pages 502 and 503 we reproduce from the 
official report three engravings illustrating the sup- 
posed condition of the wreck. We say supposed 
condition, because the diagrams, Figs. 1 and 2, 
have been prepared from reports of divers; and 
though a large number of descents have been 
made, and no pains have been spared to arrive at 
the truth, a drawing made from details given by 
divers must be at best an approximation, and may 
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vary from truth within very wide limits. In Figs. 
1 and 2 the fine lines show the forward portion of 
the Maine as built, whilst the distortion of the 
structure, due to the explosion, is indicated by the 
heavy lines. Fig. 3 is a sketch of a part of the 
wreck which remained above water after the sink- 
ing of the vessel. 

The following quotation from the finding of the 
Court will help to make the illustrations clearer : 


At frame 17 the outer shell of the ship from a point 
11} ft. from the middle line of the ship and 6 ft. above 
the keel when in its normal position has been forced up 
so as to be now about 4 ft. above the surface of the water, 
therefore 34 ft. above where it would be had the ship 
sunk uninjured. 

The outside bottom plating is bent into a reversed 
V-shape, the after wing of which, about 15 ft. broad and 
32 ft. in length (from frame 17 to frame 25) is doubled 
back upon itself against the continuation of the same 
plating, extending forward. 

At te 18 the vertical keel is broken in two, and the 
flat keel bent into an angle similar to the angle formed by 
the outside bottom plates. This break is now about 6 ft. 
below the surface of the water and about 30 ft. above its 
normal position. 

As already stated, the Court was of opinion that 
this forcing up of the bottom of the ship could only 
be caused by the explosion of a mine situated 
beneath the vessel; and at first sight it may 
appear difficult not to accept this view. We think, 
however, a little consideration will show there 





Fic. 3.—SketTcH sHOWING VERTICAL KEEL Bro 
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is something to be said on the other side. The 
question to consider is : Would it be possible for the 
hull to be distorted in the way shown, supposing 
both explosions took place inside the ship? Un- 
doubtedly the second explosion, without dispute 
that due to the magazine or magazines, was sufli- 
cient to blow out the sides of the vessel and remove 
the decks. That would, to use the favourite 
simile of the naval architect, reduce the hull to 
the condition of a box girder with only its bottom 
flange left through a part of its length. The after 
part of the ship was comparatively uninjured, 
whilst the bow appears to be fairly whole, but the 
evidence shows that the fore part sank first. The 
question then arises: Would it be possible for the 
fore part in sinking while the after part was water- 
borne to so bend the thin bottom into the sha 
shown? The illustrations certainly give more the 
idea of a bending of plating in such a way rather 
than the distortion that would be caused by a ver- 
tically-acting force. The tenuity of the connect- 
ing strip between the two parts of the ship must be 
remembered, and also that the after part may have 
moved after the stem became imbedded in the mud. 
It may be objected that it is somewhat a bold flight 
to account for an upheaval of the keel 34 ft. in such 
a way, and we therefore only advance the hypo- 
theses as possible rather than probable. It should be 
remembered, however, that a considerable section 
of the military and naval officers of Spain are prac- 
tically being arraigned before the bar of nations for 
what, if it could be proved, would be one of the 
most dastardly acts ever recorded in history. It 
is not needful here to make reference to the accusa- 


witness and an unsigned letter. We know that in 
times of public excitement there are always persons 
who will purchase notoriety at any price, even to 
the extent of self-accusation of murder; whilst 
private spite or depraved national sentiment have 
to be taken into consideration. Whatever may be 
the faults of the Spaniards, they are a proud and 
warlike people, and we have no right to conclude 
that either their naval or military officers would 
commit so cowardly an act. 

Another point that militates against the sub- 
marine mine theory is that no considerable body of 
water was thrown up by the explosion. Captain 
Converse, U.S.N., stated that moderate charges of 
gunpowder may be discharged well below the sur- 
face of the water with comparatively little disturb- 
ance of the water at the surface. If the Maine 
were broken up in the manner shown in the illus- 
trations, it was by no moderate charge, and it 
must be remembered that in order to attribute the 
heaving up of the bottom through 34 ft. to a sub- 
marine mine, we must suppose it to have destroyed 
the sides and decks at the same time. A bulging 


in of plating and frames, due to the impact of 
water, or a clean hole blown through by the 
powder gases, might take place without disturbing 
the general shape of the hull, but here we have to 
consider an area of damage of vastly greater pro- 
portions. 
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Evidence was given by witnesses that the ship 
lifted forward, one said for a distance of 9 ft., when 
the explosion took place. The point is one of great 
importance, for it is difficult to attribute such a move- 
ment to an internal force so long as the ship’s bot- 
tom was in place. The evidence on this point, how- 
ever, is not very strong. When superstructures and 
decks are lifted bodily in the air, it is open to 
doubt whether one effect may not be mistaken for 
another, especially when observations are made at 
some distance on a dark night. Still, the circum- 
stance must be taken into account in estimating 
probabilities. The fact that a piece of side-armour 
was found by the divers in the interior of the ship 
is also circumstantial evidence supporting the ex- 
terior explosion view, although by no means con- 
clusive in that direction. More positive evidence 
in the same direction is that the edges of the 
ruptured skin plates were bent inwards. That, 
however, will need stronger confirmation than can 
be given by divers, who had to depend on the sense 
of touch so largely, the water being not clear enough 
to allow them to distinguish objects, excepting in a 
very indistinct manner. 

Whatever may have been the primary cause of 
the terrible catastrophe of February 15, there is 
one fact that stands out with remarkable promi- 
nence. The conduct of the whole ship’s company 
was worthy of the best traditions of the American 
Navy ; which is as high praise as could well be 
given. The suddenness of the catastrophe, far 
more trying to discipline than the time of battle, 
the rapidity with which the vessel sank, the continu- 
ance of smaller explosions after the great outburst, 


of the crew were asleep, all tended to put the 
morale of the ship’s company to as severe a test as 
could well be imagined ; but throughout not a man 
failed in his duty. Captain Sigsbee set an example 
which was followed by all his officers, and when it 
was found what was the nature of the catastrophe, 
every effort was made to save life. The incident 
may, perhaps, recall to the minds of British 
readers another occasion when the crew of an 
American warship displayed a heroism characteristic 
of the nation. When the Calliope steamed out of 
Samoa, and escaped destruction by taking to the 
open sea, she passed close to the United States 
warship. The crew of the American vessel manned 
the sides and rigging, and cheered the English ship 
as she steamed by. That is an incident which 
should not be forgotten by either nation, least of all 
byourselves. The Americans had death staring them 
in the face, but they were yet able to send a mes- 
sage of encouragement and goodwill to those able to 
seek a means of safety denied to themselves. The 
Calliope did well at Samoa, and we have rightly 
made much of those who nobly saved their ship, but 
the Americans were able to show a generous heroism 
and courage in the presence of danger which reflects 
on their country at least equal glory. 








BRITISH AND GERMAN TRADE 
IN 1897. 

For some years past we have been hearing a 
great deal about the rapid increase of German trade, 
and of the growing intensity of its competition with 
that of Britain, and it is therefore desirable that we 
should endeavour to obtain exact information re- 
garding it. Statistics, however, require very careful 
handling, for although it may not be true, as is 
sometimes said, that they can be made to prove 
anything, they may be used in such a manner as to 
lend to wrong impressions. This remark, as we 
shall see later on, applies with special force regard- 
ing the relative statistics of British and German 
trade during the past year or two, on account of the 
great change made at the beginning of last year in 
the system previously pursued in drawing up 
German statistical returns of trade. This altera- 
tion has, in fact, made an absolutely correct com- 
parison of values out of the question, as no official 
calculation or estimate whatever of the consequent 
misleading results as a whole to the uninitiated is 
provided in the 1897 official December monthly 
return, which contains a summary of the statistics 
of that year’s commerce; and no detailed state- 
ment rectifying this omission for values is likely to 
be made until the publication of the full yearly 
statement on trade, which usually appears in the 
autumn following the year dealt with. Under the 
head of each separate class of goods by weight, 
however, the amounts falling to the ‘‘ improvement” 
traffic are shown, thus enabling a comparison by 
weight with former years, after due subtraction of 
the ‘‘improved” goods. It may be explained that 
in German statistics ‘‘special” trade means, for 
importation, imports for home consumption ; and 
for exportation, exports of domestic produce only. 
The change which has been made in this ‘‘im- 
provement ” trade consists in this, that all the raw 
materials and half-finished goods imported, as also 
the finished manufactures made out of them and 
exported for the account of a person living in 
Germany, are both now included in the “special 
trade ; the former because of being destined for 
home consumption, the latter on account of being 
the results of home production. All goods, how- 
ever, ‘‘improved” in the Empire for the account 
of persons outside Germany, as also all articles 
finished abroad for the account of persons resident 
in the Empire are, as before the present change, 
still separately shown, and are not included in 
“special” trade. The ‘‘ improvement” trade as 4 
whole referred to here is that in dutiable raw 
materials and partly finished articles, which are 
admitted into Germany, so to say, under bond 
while being worked up into the finished shape, 
and are then again sent out of the country without 
payment of any duty whatever ; and, similarly, it 
includes half-finished materials exported to be 
completed abroad, which are then re-admitted free 
of duty ; as is particularly the case with Switzerland, 
with which special provisions regulating this traffic 
exist in the commercial treaty now in force. 

The object of the change made has been to get 4 
more correct idea of the commerce of the Customs 
Union with foreign countries as regards the con- 
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1895-97. But before doing so a comparison of their 
exports of domestic —_ to each other will not be 
without interest. e net approximate results for 
the export trade of Great Britain and the German 
Empire for 1897 stand thus : 





Value. 
£ 
For Great Britain... sa ... 5,795,548 
For German Empire (approximate) +2,390,250 
Net probable difference in favour of 
Germany .... te ees +8,186,498 


Following the principle of excluding approximately 
the ‘‘ improvement ” trade, the following results are 
arrived at for some of the broad classifications of 
British and foreign exports in 1897 : 

Increase or Increase or 
Decrease for _ Decrease for 


Class of Goods, I 
Great Britain. weet’ tailed 


1. Cotton and _ cotton £ 

goods i aa — 5248 — 188 

2. Wool and _ woollen 
8 ee a3 —1470 —199 

3. Coal, lignite, coke, 
By cosy im ah +1503 +380 

4. Chemicals, medical 
preparations, &c. ... + 432 +497 
5. Linen and linen goods — 256 + 30 
6. Silk goods 6 — 83 — 404 


The Economist, however, points out that the case 
against Britain is not so bad as Mr. Gastrell makes 
out, for whereas the values of German exports are 
calculated at the prices of 1896, those of the 
British exports are valued at the lower—and as 
regards textiles very much lower —prices of 1897. 
It makes out that of a total decline of 5,796,000I. in 
the value of our exports, no less than 2,700,000I. 
was due to lower prices. Consequently, calculated 
on the same basis as are the German exports—that 
is, the prices of 1896—the decrease in the value of 
our exports in 1897 works out, not at 5,795,0001., 
but at a little under 3,100,0001. This, it is true, 
compares with an increase in the case of Germany 
of 2,390,0001.; but then textiles, in which the 
depression last year was greatest, constitute a far 
larger proportion of the exports of this country 
than of Germany ; and while Germany did make 
a better showing than us last year, our progress in 
1896, as compared with 1895, was greater than hers. 
These facts are additional illustrations of the neces- 
sity for great care in the use of statistics. 

Bearing these facts in mind, we may follow Mr. 
Gastrell in some of his statements, and we find that 
with the exception of silk goods, all the important 
branches of German exportation mentioned are 
flourishing ; for though their exports of cotton and 
woollen goods have decreased, yet the decreases 
are very small beside the enormous British losses. 
The only large gain of Great Britain vis-a-vis of the 
German Empire is in the coal, lignite, and other 
fuel. On the other hand, one may say that, com- 
paratively speaking, all the branches mentioned 
of British exportation, with the great exceptions of 
ceal, fuel, &c., silks, and chemicals, do not stand 
well vis-a-vis of similar German exports. We will 
now turn to metals which deserve special atten- 
tion, and we will first give the results of a compari- 
son of the exports of ‘iron and steel” in the 
English returns with ‘‘iron and ironware” of the 
German statistics ; as also of ‘‘ machines and mill- 
work ” of the former, with ‘‘implements, machines, 
and vehicles ” of the latter : 


Increase or Increase or 
Class of Goods. Decrease for Decrease for 
Great Britain. German Empire. 
£ £ 
7. Tron and steel +838 a 
® ironware . -— —1790 
8 Machines and mill- 
work ... —732 — 


Implements, machines, 


and vehicles... + 161 


The result is that in iron and steel England has 
gone well ahead with a difference in her favour of 
2,628,0001. on the yeai’s commerce; but for 
machinery, &c., the advantage is with Germany to 
the value of 893,0001. On the whole, however, as 
regards metal industries Great Britain is well to 
the front. But her superior results in 1897 for 
the metal industries, as a whole, do not in any 
way compensate for her very large losses in tex- 
tiles, which in cotton and woollen goods alone 
amounted to 6,718,0001. The broad features of 
the trade of both countries have now been dealt 
with in its leading branches, and the hard fact 
remains that, though in 1897 the total value of 


nearly one-third greater than the German total 
value of similar domestic exports (178,647,4501.), 
the advance to make this smaller total for Germany 
has been one of 2,390,9501., while the decrease to 
make the much larger total for England has been 
one of 5,795,548/. The net difference in value 
of domestic exports of Great Britain and of the 
German Empire has always been largely in favour 
of the former, but seems to be becoming a smaller 
one. In 1895 the difference was 59,995,016/.; in 
1896 it was 63,889,051/.; by 1897 it had fallen to 
55,702,5531. We will postpone a more detailed 
comparison of the relative development of British 
and German trade until we have obtained more 
exact statistics, but meantime the report which 
we have been considering affords some lessons 
which should not be overlooked. 








THE SPANISH BATTLESHIP 
“ PELAYO.” 

THE near approach of war has naturally caused 
the utmost activity in the Spanish Navy, and the 
most earnest efforts are being made to get every 
available vessel into commission with the least 
possible delay. The ironclad Pelayo, at the time 
the Cuban question reached an acute stage, was in 
dock at Toulon, where she was being refitted with 
a new boiler installation, Niclausse boilers being 
substituted for those already in the ship. In such 
a crisis, no attempt could be made to carry out 
complete trials ; and a full-power trip was the most 
that could be done, but the conditions under which 
it was made, and the results given by the new 
boilers, seem sufficiently remarkable to merit notice. 
The pipe work was not completed till the even- 
ing of April 6, and up to that time it had only 
been possible to raise steam in two out of the 
16 boilers. Owing to the want of steam pipes the 
remaining 14 had never even had a fire below them. 
There was no time to try them, however, and early 
on the morning of April 7 the Pelayo sailed 
with all her boilers under steam. In two hours 
after leaving, she attained her full speed of 16 knots 
with natural draught, all boilers being at work, 
and she maintained this speed during four hours. 
The horse-power developed was 8000. The boilers 
throughout worked satisfactorily, and the pressure 
was maintained with ease, although the stokers 
were exclusively Spanish merchant sailors, mobi- 
lised in readiness for war, who for the most part 
had no knowledge of boilers ; the complement also 
was very incomplete. 

The results were so satisfactory that the Spanish 
Commissioners decided to accept the machinery at 
once, and towards four o’clock in the afternoon the 
Pelayo continued her voyage to Carthagena, after 
landing the contractors’ representatives. 

The Niclausse boiler is in use on several other 
Spanish war vessels, among which may be men- 
tioned the cruiser Cristobal Colon, of 14,000 horse- 
ower, and on many ships of the French and other 
avies. The run above described well maintains 
the reputation of its previous performances, the 
most striking of which was the recent test of the 
French cruiser Friant, under what were intended 
to be actual service conditions. It will doubtless 
be remembered that she was suddenly ordered to 
leave Quiberon, run to Cape Finisterre at 17 knots, 
then cruise in the Atlantic for six days and nights 
at 16 knots, watching for an imaginary enemy, and 
finally return to Quiberon at 17 knots. This she 
successfully accomplished without any special pre- 
paration. The present performance is, perhaps, 
even more remarkable, seeing that only two of the 
boilers had been under steam before ; and it speaks 
well for the quality of material and accuracy of 
workmanship employed, that the whole 16 worked 
without hitch at fall load from the moment of first 
lighting the fires under them ; while the ease with 
which the pressure was maintained, in spite of the 
utter inexperience of the stokers, is conclusive evi- 
dence of 9 steaming powers of these boilers. 

The following is a brief description of the boiler 
installation on the Pelayo, with leading particulars 
and dimensions: There are 16 boilers in all, di- 
vided into four similar groups, two forward and 
two aft. The two forward groups are separated 
from each other by a longitudinal water-tight bulk- 
head ; and the after groups are divided in the same 
way. Each group thus consists of four boilers, 
which are arranged in pairs; the two pairs are 
laced back to back with no space between, and the 
ronts run athwartship. This arrangement, which 


tions, whether of working or overhauling, to be per- 
formed from the front, is very economical of space, 

It will be seen from the above that each group 
has two stokeholds, each stokehold serving for two 
boilers. These stokeholds are very large, because 
the length of the Niclausse boilers is much less 
than that of the old cylindrical boilers. Thus the 
forward and after stokeholds of the two after 
groups are 20 ft. and 8 ft. 8 in. wide respec- 
tively, and are of the full half-width of the 
ship; there is a passage from the forward to 
the aft stokehold in each group, 2 ft. 2 in. wide 
between the boilers and the side. The forward 
and after stokeholds of the two forward groups are 
20 ft. 9 in. and 8 ft. wide respectively. It is 
evident that a portion of these spaces is available 
as auxiliary store-rooms, &c., since a width of 
7 ft. 10 in. is sufficient for the withdrawal of the 
tubes and other operations. There are two funnels, 
one for each pair of groups. Each boiler consists 
of 15 headers, each containing 18 tubes. The tubes 
are of steel, all lap-welded, except those of the 
lower rows, which are weldless ; their external dia- 
meter is 3.2 in., and their thickness .137 in. ; they 
slope to the rear at an inclination of 1 in 10, and 
are fixed in the headers by metallic-coned joints, 
like all boilers of the Niclausse manufacture. 

The steam and water drums are 9 ft. long and 
2 ft. 8 in. in diameter, and the headers are attached 
to them by the ordinary double cone joints. On 
the top of each drum is a small steam drum 11} in. 
high in which is the intake of the steam pipe. 
The other end of this pipe is connected to the 
steam outlet on the drum which supplies the 
steam pipes both for the main engines and the 
auxiliary machinery. Within the drums are 
placed the mud catchers, the guide pipes for 
the descent of water into, and ascent of steam 
from such header, two feed pipes, and the cock 
to which the steam jet used in cleaning the out- 
side of the tubes is connected to the outside 
of the drums are the safety valves, the ‘‘ Soupape 
avertisseuse,” water-gauge fittings, pressure gauge, 
two feed valves—one to the pump on the main en- 
gine, the other to the auxiliary pumps—a blow-off 
cock, a ‘‘robinet de plein,” and an automatic feed 
regulator. The bottoms of the headers of each 
boiler are connected by a pipe with a blow-off cock 
discharging into the main blow-off. Each boiler 
has three fire-doors, three ashpit doors, and two 
main doors in the front of the headers. For the 
safety of the stokers, in case of a tube bursting, 
the fire and ashpit doors open inwards, and con- 
seqently close automatically under internal pres- 
sure ; the fire-doors are also balanced. 
The following are the principal particulars and 
dimensions of the installation. 


Per Boiler. Total. 
Number of boilers es 16 
a furnaces 1 16 
a heaters 15 240 
” outer tubes... 270 4320 
ss inner tubes ... 270 4320 
Diameter of outer tubes... 3.22 in 
e inner tubes... 1.57 ,, 
Length of outer tubes is 7 ft. lin 
a inner tubes sha oer | es 
Grate area ... a 53.25 sq. ft. 852 sq. ft. 
Heating surface 1760 ,, 28,160 ,, 


” ” + grate 


area ies sae : 32:1 

Floor space occupied ... 76.25sq. ft. 1,220 sq. ft. 

Grate area per square foot 
floor space ae - 

Heating surface per square 
foot floor space ... esa 

Horse-power 

Water space 

Steam s se 

Number of fire-doors 

ashpit doors ... 

funnels 


.7 9q. ft. 

23 
120 cub. ft. 
25.4 


9 


” 


1920 cub. ft. 
4064 


48" 
4 


9 
170 Ib, per sq. in. 


3 
” 3 
Pressure... sp a 
Weight of. boilers, includ- 
ing framework setting, 
valves and cocks, tubes 


and headers and drums 255 tons 
Weight per square foot of 

heating surface... a 20 Ib. 
Weight per square foot of ; 

grate area si ae 620 ,, 
Weight of boilers as 

above, including water « 

and all accessories... 345 tons 
Weight per square foot of 

heating surface... ... 27.4 Ib. 
Weight per square foot of 

grate area -_ ae 900 


The foregoing particulars possess a special inte- 
rest at the present time, when the Pelayo will 








British domestic exports (234,350,003/.) is still 


is only possible with boilers permitting all opera- 





unfortunately be employed on active service. 
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missed the ringleaders. The men then formed a Class 25, Electric lighting. 
RAILWAY STRIKE IN JAPAN. union, which they called the Treatment Improve- Class 26. Telegraphy and telephony. 
We have mentioned more than once that since} ment Association, through which they intended to Class 27, Miscellaneous applications. 
the Japanese have been brought face to face with Grove VI.—Crivi, ENGINEERING; CONSTRUCTION; 


some of the industrial and social difficulties which 
always seem to follow the omg, ecg of the -— 
eations of machinery, strikes have recently be- 
come very common. The latest newspapers re- 
ceived from the Far East give an account of the 
largest and most important strike which has yet 
taken place in Japan, and which it is very signifi- 
cant to note, has resulted in a victory for the men. 
For a considerable time dimunition of pay and bad 
treatment generally have been the objects of com- 
plaints among the drivers and stokers in the em- 
ployment of the Japan Railway Company, and re- 
monstrances have repeatedly been made on the sub- 
ject without success. The men formed an association 
or union for the purpose of furthering their objects, 
and all the drivers and stokers in the employment 
of the company joined it. The directors en- 
deavoured to stop the movement by dismissing 
the leaders, but this only had the effect of goading 
the men to greater excitement, and at the end of 
February, circulars were sent to the men in every 
station, and a simultaneous strike was determined 
upon, and consequently traffic was suspended. The 
following were said to be the demands of the 
strikers : (1) to be given rank of seniority over con- 
ductors ; (2) wages to be increased ; (3) restoration of 
bonus to former scale ; (4) dismissal of the officials 
concerned in the peculation of 60,000 yen of the 
company’s funds. This latter stipulation was 
made owing to the decrease in the amount of bonus 
to the men in order to make good the loss sus- 
tained by the company in the above embezzlement 
of money. 

It was evident from the discussions which occurred 
and the letters which appeared, that the primary 
difficulty was not one of wages, but of status. In 
former times in Japan, people were graded socially, 
and the different classes were kept very distinct. 
Under the changed conditions of modern times, it 
can easily be understood. that the relative positions 
of many have been reversed. There are now four 
grades for those in Government service—chokunin, 
sonin, and hanin—who may be looked upon as the 
commissioned officers ; then there is the great body 
of employés, without official name, who may be con- 
sidered the privates in the Government organisation. 
The engineers, stokers, and others are treated as 
employés, and therefore without official rank, while 
the conductors, station-masters, and a few others 
are accorded the treatment of hannin rank. This 
distinction entails considerable difference as to 
travelling allowances, rewards, and so forth. It 
was, for instance, considered that the treatment 
accorded to the engine-drivers and stokers on the 
occasion of the Japan-China war, during which 
they rendered most effective service, was entirely 
unfair and unjust. While recommending station- 
masters, conductors, and so forth for official re- 
wards, not one engine-driver or fireman was simi- 
larly rewarded, though his work during the war 
was, to say the least, just as hard as that of 
the others. They argued that their duties, different 
from those of conductors, station-masters, or clerks 
in general, are essentially technical, and cannot 
be mastered until after the lapse of eight or nine 
years, and that the responsibility attending their 
duties is far greater than that of the others. It 
may be compared, they said, to the combined re- 
sponsibility of engineers and captains on board 
steamers, and it is, therefore, highly revolting to 
them that they should submit to treatment not 
much differing from that accorded to mere coolies. 
At the same time the dissatisfaction was increased 
by the regulations for the increase of emolu- 
ments. The company’s usages are that the 
rate of increase for those drawing a monthly 
salary below 26 yen is to be 2} yen at one 
promotion, and 5 yen for those who are drawing a 
salary of over 25 yen. On the other hand, for 
those who are receiving their stipend in the form 
of daily wage, the rate is to be 5 sen for those re- 
ceiving less then 90 sen a day, and 10 sen for those 
Tecelving a largersum. Last year, when in con- 
sideration of the rise in the price of commodities, 
4 much larger proportional increase was given to 
the clerks than to the drivers and stokers, all 
these unfair discriminations exhausted the patience 
4 the latter, and towards the end of last year 
sho ttempted to lay a petition before the re- 
ponsible authorities, but the directors of the 


¢ompany, instead of considering the petition, dis- 








forward petitions to the company. The directors 
again tried to anticipate the action of the men by 
dismissing the most prominent among the agitators, 
and this had the effect of bringing matters to a 
crisis, and a general strike took place. 

At first the public and the newspapers were 
inclined to blame the men for causing so much 
inconvenience, but, as the facts became known, it 
was admitted that they had some justification for 
their action. We need not follow all the negotia- 
tions and discussions ; it is sufficient to note that, 
after a little over a fortnight’s stoppage of 
work the company was compelled to. yield and to 
agree to the following conditions : (1) Hereafter 
the treatment of drivers and their assistants shall 
be the same as that accorded to clerks, station- 
masters, &. (2) The titles ‘‘ engine-drivers,” 
‘*stokers,” and ‘‘engine sweepers” shall be dis- 
continued, and more genteel appellations shall be 
adopted. (This has evidently been done to appease 
the old Japanese spirit.) (3) Rates of emolument 
shall be raised. (4) With the exception of two of 
the chief agitators, all the men engaged in the 
strike shall be reinstated. These two are said to 
be perfectly willing to be made the scapegoats, 
and that their fellow-agitators, in consideration 
of their services to the common cause, are about 
to collect a subscription on their behalf. They 
are, therefore, likely to become permanent labour 
leaders and make themselves known in future 
struggles. It is evident that materials for social 
and economic studies will be found in Japan, as 
well as for those of an industrial and engineering 
nature. 








THE PARIS INTERNATIONAL 
EXHIBITION, 

Ow1ne to the method of arrangement of exhibits 
adopted by the Administration of the Paris Inter- 
national Exhibition of 1900, according to the nature 
of objects, instead of by nationalities, the details of 
classification will have a special interest to manu- 
facturers who may become exhibitors. If the 
system be carried out to its logical conclusion, the 
exhibits of all nations falling in their respective 
Classes, must be placed together, so that each 
Class will be separated from the others by clearly 
marked lines, and visitors will be enabled to 
examine all the silks, or silver ware, or lathes, or 
engines, in the Exhibition at one time, and to com- 

are them under the most favourable conditions. 
But if the classification be not carried so far, and 
be limited to Group divisions, comprising several 
Classes for each nationality, then all the alleged ad- 
vantage of the system will be lost, and the National 
Sections will be sacrificed to no good purpose. 
Even under this latter condition, the objects 
shown by many exhibitors will fall into different 
groups, and will be of necessity widely scattered. 
In either case the system presents serious draw- 
backs from an exhibitors’ point of view. The 
contents of the Exhibition will be divided into 
18 Groups and 120 Classes, as follow : 


Group I.—EpvucaTION AND TEACHING. 


Class 1. Infant schools; primary and adult schools. 
Class 2. Secondary education. 

Class 3. High schools ; scientific institutions. 
Class 4. Special art schools. 

Class 5. Agricultural schools. 

Class 6. Industrial and commercial schools. 


Group II.—Fine Arts. Classes 7, 8, 9, and 10. 
Group III.—LIiteratureE; ScreNcE AND ART; In- 
STRUMENTS AND PROCESSES. 
Class 11. Typography and printing. 
Class 12. Photogmeky. . 
Class 13. Books ; musical publications; binding ; 
Leet on ; advertisements. 


om 
Class 14. ; topography ; geographical and 
cosmographical apparatus. 
Class 15. Scientific instruments ; numismatics ; 
medals, , 


Class 16. Medicine and surgery. 
Class 17. Musical instruments. 
Class 18. Theatrical art and appliances, 


Group IV.—MAcHINERY AND MECHANICAL PROCESSES. 
Class 19. Steam engines. 
Class 20. Miscellaneous motors. 
Class 21. General machinery. 
Class 22. Machine tools. 


Group V,—ELECcTRICITY. 


Class 23. Mechanical production and utilisation of 
Neorg: 
Class 24. Electro-chemistry, 





MEANS OF TRANSPORT. 


Class 28. Materials ; plant and processes for engineer- 
ing construction. 

Class 29. Models and plans of works. 

Class 30. Carriages and wagons. 

Class 31. Saddlery. 

Class 32. Railways and tramways. 

Class 33. Navigation (commercial). 

Class 34. Aerostation. 


Group VII,—AGRICULTURE. 


Class 35. Farming material and processes. 

Class 36. Viticulture. 

Class 37. Material and processes in agricultural in- 
dustries. 

Class 38. Agricultural statistics. 

Class 39. Agricultural food products of animal origin. 

Class 40. Other agricultural food products. 

Class 41, Non-alimentary sie pars 

Class 42. Useful insects and their products ; harmful 
insects ; vegetable parasites. 


Group VIII.—HorticuLtTuRK; ARBORICULTURE. 


Class 43, Material and processes, 

. Edible plants. 

. Fruit trees ; fruit. 

. Decorative trees and plants. 

. Greenhouse plants. 

. Seeds; horticultural plants, &c. 


Group IX.—Forestry ; Sport, &c. 


Class 49. Material and processes connected with 
forest industries. 

Class 50. Products of forest industries. 

Class 51. Sporting oe and their manufacture. 

Class 52. Products of the chase. 

Class 53. Fishing appliances and apparatus. 

Class 54. Uncultivated vegetable products and ap- 
pliances for obtaining them. 


Group X.—ALIMENTARY PRODUCTS, 


Class 55. Materials and processes connected with 
alimentary industries. 

Class 56. Farinaceous substances and their deriva- 
tives. 

Class 57. Baking industries. ’ 

Class 58. Preserved meats; fish ; vegetables ; fruit, &c. 

Class 59, Sugar ; confectionery ; condiments. 

Class 60, Wine; alcohol. 

Class 61, Miscellaneous drinks. 


Group XI.—MINEs AND METALLURGY. 


Class 62. Material and products of mines and quarries. 
Class 63. Metallurgy (general). 
Class 64. Metallurgy (special). 


Group XII.—DEcorATION AND FURNITURE OF PUBLIC 
AND PRIVATE BUILDINGS. 


Class 65. Fixed decorations (cabinet work, ornamen- 
tal sculpture, &c.) 

Class 66. Glazing and stained glass. 

Class 67. Wall papers. 

Class 68. Furniture. 

Class 69. Carpets ; draperies ; a fabrics. 

Class 70. Movable decorations; hangings, &c. 

Class 71. Ceramics. 

Class 72. Crystal ; glass. 

Class 73, Heating and ventilating apparatus. 

Class 74. Lighting (not electric). 


Group XIII.—Yarns ; Fasrics ; CLoruina. 


Class 75. Material for spinning and rope-making. 
Class 76. Manufacture of tissues. 
Class 77. Materials for bleaching, dyeing, printing, 


&e. 

Class 78. Materials and appliances for cutting and 
making clothing. 

Class 79. Cotton yarns and fabrics. 

Class 80. Flax, hemp, &c. ; yarns and fabrics. 

Class 81. Woollen yarns and fabrics. 

Class 82. Silks and silk fabrics. 
lass 83. Lace ; embroideries ; menteries. 

Class 84. Dressmaking and millinery. 

Class 85. Miscellaneous industries connected with 
clothing. 


Group XIV.—INpDvUSTRIAL CHEMISTRY. 


Class 86. Chemical and pharmaceutical arts. 
Class 87. Manufacture of paper. 

Class 88. Leather and skin. 

Class 89, Perfumery. 

Class 90. Tobacco and chemical matches. 


Group X V.—MISCELLANEOUS INDUSTRIES. 


Class 91. Stationery. 

Class 92. Cutlery. 

Class 93. Gold and silversmiths’ work. 

Class 94. Jewellery. 

Class 95. Horology. 

Class 96, Bronzes ; art castings ; repoussé and chased 
metal work. 

Class 97. Brushwork; small leather work; woodware, 

Class 98, India-rubber ; gutta-percha ; travelling ap- 


pliances. 
Class 99, Miscellaneous small objects. 


Group XVI.—Soctat Economy; Hycienre; Pvusiio 
CHARITIES. 


Class 100. Apprenticeship ; protection of children. 
Class 101. Payment for work ; profit sharing. 
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Class 102. Large and small industries ; co-operation ; 
professional syndicates. ; : 

Class 103. Large and small farming; agricultural 
syndicates. 

Class 104, Safety of workshops; regulation of labour. 

Class 105. Workmen’s dwellings. 

Class 106, Co-operative supply associations. 

Class 107. Institutions for the intellectual and moral 
development of workmen. ‘ . 

Class 108. Institution for encouraging thrift. 

Class 109. Public and private organisations for ad- 
vance of social well-being. 

Class 110, Hygiene. 

Class 111. Public aid. 

Group XVII. —CoLonisaTION, 

Class 112. Processes. 

Class 113. Materials. 

Class 114, Special products for exportation to Colo- 
nies, 

Grove XVIII.—Navat AnD MILITARY. 

Class 115. Artillery. 

Class 116, Military engineering. 

Class 117. Marine engineering ; hydraulic engineer- 
ing; torpedoes. 

Class 118, Cartography ; hydrography ; instruments. 

Class 119. Administration. 

Class 120. Hygiene and sanitary science, 

Tt will be seen from this list that the classifica- 
tion is extremely complete, and well considered. 
So far as possible the various groups will be con- 
tained within buildings prepared specially for them, 
though in some cases national exhibits will be all 
placed in separate pavilions (the Argentine, for 
example); or, again, some exhibitors (Messrs. 
Schneider and Co., of Creusdt, is a case in point) 
will have the privilege of erecting a pavilion for 
themselves. If the general regulations, to which 
we referred last week, be carried out, many ex- 
hibitors will find their goods distributed in dif- 
ferent buildings. Thus, such a firm as Messrs. 
Field and Co. might have to show their candles in 
Group XII., Class 74 ; sealing wax in Group XV., 
Class 91 ; and their soap and toilet specialties in 
another group. Or, again, we may take the case 
of Messrs. Burroughs and Wellcome, which in its 
entirety constitutes a fine display of the highest 
interest, but which divided into a number of sepa- 
rate groups or classes would be difficult to deal 
with effectively. It appears evident, in fact, that 
manufacturers will have to accommodate themselves 
to new conditions, and, to a large extent, to abandon 
the old methods of exhibiting, for a new plan which, 
however excellent, is without precedent on a large 
scale. 








NOTES. 
GERMAN Rattway SraTIons. 

Tue German railway authorities have of late 
years shown much energy in improving everything 
connected with the German system, and to no 
part of the service does that praise apply with 
greater right than to the stations. Any number 
of railway stations have, during the last five 
or ten years, been either extended, or com- 
pletely rebuilt, the centralisation of the railway 
traffic and an endeavour to interfere as little as 
possible with other traffic, having apparently been 
the leading principles. Not only are the German 
railway stations, as a rule, commodious and well- 
arranged throughout, but large sums have also 
been expended upon their exterior, and even a 
number of medium-sized towns now boast railway 
stations of considerable architectural beauty. 
Level crossings have, wherever possible, been 
done away with, «nd this has generally been 
brought about by elevating the railway, so that at 
many stations the platforms are at a comparatively 
high elevation, on a level with the first floor of the 
stations. Some of the large new German railway 
stations are simply models of excellence ; for in- 
stance, Cologne and Frankfort, and several other 
large railway stations are being transformed at a very 
heavy expenditure. The Wiesbaden railway station 
will, for instance, cost scme 1,200,0001. and two of 
the Berlin railway stations, the Stettin and the 
Silesia stations, will each cost close upon 500,000I. 
Also at Essen, Crefeld, and Coblenz new railway 
stations are being built or old ones altered, the ex- 
vendtiure averaging some 300,000/. for each town. 
The most expensive railway station is the one at 
Dresden, where the calculated expenditure of some 
1,700,000/. in all probability will be exceeded by 
some 60 or 70 per cent. before the whole installation 
iscompleted. Also severalother railway stations have 
entailed heavy expenditure ; the Frankfort Rail- 
way station has, for instance, cost 1,750,000., the 


over 1,000,000/., the Mayence Railway station 
900,000/., and those at Diisseldorf and Munich, 
800,0001. each. The dimensions of some of these 
railway stations are quite out of the common. At 
Frankfort there are 18 platforms, covered over a 
length of over 600 ft. by a three-arched roof struc- 
ture, their aggregate width being about 600ft. At 
Munich there are 16 platforms, or rather lines of 
rails, covered in by four arches, the length and ag- 
gregate width of which are respectively about 
460 ft. and 500 ft. At Mayence the station is long 
and narrow, and at Diisseldorf there are 10 lines, the 
hall being over 550 ft. long and about half as wide. 
Work at present in course of progress on the 
Prussian State Railways amounts to close upon 
7,000, 0000. 
RoéntGen Rays. 

In his recent discourse before the Royal Institu- 
tion, Mr. A. A. C. Swinton discussed the various 
theories as to the nature of Réntgen rays. There 
is the original suggestion of Réntgen himself that 
they may possibly consist of longitudinal waves in 
the ether. Tesla propounded the theory that they 
consist of material particles similar to the cathode 
rays. There is the more-generally received doc- 
trine that they are simply exceedingly short ether 
waves, similar in all respects to the rays of light, 
only so much shorter than the most ultra-violet 
waves hitherto known that they pass between the 
molecules of matter, and are consequently neither 
refracted nor easily absorbed or reflected by any 
media. Lastly, there is the theory suggested 
in 1896 by Professor George Forbes, and recently 
independently enunciated by Sir George Stokes, 
which imagines them to be frequently but irregu- 
larly-repeated disturbances or pulses of the ether, 
each pulse being similar sre to a single wave of 
light, and consisting of a single transverse wave or 
ripple, but the pulses following each other in no 
regular order or at any regular frequency, as do the 
trains of vibration of ordinary light. As to the 
mechanism by which the Réntgen rays are pro- 
duced, Mr. Swinton pointed out that, assuming the 
cathode rays to consist of negatively-charged atoms 
travelling at enormous velocity, each atom carrying 
a negative charge, then when an atom strikes the 
positively-charged anti-cathode, an electrical dis- 
charge will take place between them. An elec- 
trical oscillation will thus take place in the atom, 
just as in the brass balls of a Hertz oscillator, and 
transverse electro-magnetic waves will be propa- 
gated through the ether in all available directions. 
As the electrostatic capacity of the atom must be 
exceedingly small, the periodicity of oscillation and 
the wave frequency will be enormous, while, at 
the same time, the oscillation will die out with 
sufficient rapidity to admit of only one or two 
complete periods. Further, Mr. Swinton sug- 
gested that the rays may have a purely mecha- 
nical origin. The velocity of the cathode rays 
has been recently measured by J. J. Thomson 
at over 10,000 kilometres per second. Assuming 
that at such a velocity atoms do appreciably drag 
the ether with them, there may be some other 
effect produced analagous to the atmospheric effect 
that is noted as the crack of a whip. Or, 
again, he suggested, it is conceivable that the 
phenomenon is merely one of heating, and that the 
cathode rays are, by impact with the anti-cathode, 
raised to such an enormous temperature that they 
give off for a short space of time super-ultra-violet 
light. Taking a velocity for the atoms of 10° 
centimetres per second, and calculating the tempera- 
ture to which a nitrogen atom would be raised if, 
when travelling at this speed it were instantly 
brought to rest, and the whole of its energy con- 
verted into heat in the atom itself, we get the stu- 

ndous figure of 50,000,000,000 deg. Cent. ; that 
is, if the specific heat remains constant. Even after 
the deduction of a Iarge percentage from this result, 
it transcends anything of which we have knowledge. 
The subject is full of interest, and has been much 
advanced by Mr. Swinton’s careful and ingenious 
experiments. 


A JAPANESE VIEW OF THE COMMERCE AND 
INDUSTRY OF JAPAN. 
Hitherto we have for the most part depended for 
our accounts of the progress of Japanese com- 
merce and industry on consular and other reports 
drawn up by foreigners, but it is evident that in 
future these will be supplemented by accounts 
from Japanese sources. Not only are the Ja- 
panese journals paying great attention to all the 





one at Cologne over 1,200,000/., the one at Han- 


developments of commerce and industry, but the 








Bureau of Commerce of the Department of Agri- 
culture and Commerce has undertaken the task of 
keeping foreign visitors and merchants acquainted 
with the commercial and industrial state of Japan, 
Its first step has been the publication of a con- 
venient handbook, which we commend to the atten. 
tion of all who are interested in the trade of Japan. 
While its compilers admit that in the time at their 
disposal they have not been able to enter into mi- 
nute details of all the departments, they promise a 
fuller account in the next edition. On the whole, 
however, they have made a very good start. Be- 
ginning with a short account of the country and its 
divisions, they then describe the foreign steamship 
routes which are worked by the Japanese, and of 
which we have from time to time given some 
details. Then they pass in review the railway and 
telegraph systems, the coinage, the weights and 
measures, agriculture and mining, and the most 
important developments of industry. According 
to the latest returns, the total number of factories 
belonging to companies and individuals was 5985 
and of these 1098 were provided with 1808 steam 
engines of an indicated horse-power amounting to 
32,858, while 1090 had water power in some form 
to the amount of 2428 horse-power. The others 
were still conducted entirely with hand work ; and 
with the cheap labour of Japan it is very often 
found that they are able to compete with the most 
recent machinery. Numerous tables of statistics 
are given showing the details of the different de- 
partments of commerce ; and the figures prove that 
the foreign trade is growing very rapidly. There 
are now 48 Chambers of Commerce in the country, 
and these are very efficient instruments for de: 
veloping trade, as the members take a very active in- 
terest not only in their own departments, but also 
in everything that affects them, both directly and 
indirectly. We need not meantime go either into 
details of figures or of the different articles of trade, 
as we have often referred to them when writing of 
the consular reports ; but the book gives the in- 
formation in a very convenient form, which will be 
found useful for reference. An interesting account 
is given of the treaty ports, and is accompanied by 
maps, which show their general arrangements. 
The residents in these ports do not seem to want 
any of the comforts of civilisation, or conveniences 
which make social life enjoyable. Some informa- 
tion is also given of the development of these 
ports, which shows that they practically owe 
their existence, in most cases, to foreign trade ; 
Yokohama, for instance, was only a fishing vil- 
lage before the advent of foreigners. The chapter 
on the custom house and the duties of consuls and 
ministers will soon be out of date, for in little 
more than a year the new treaties will come into 
force, the provisions of which will supersede those 
at present in existence, and no doubt these will 
appear in future editions of the work. The last 
part of the book consists of a list of the principal 
merchants and manufacturers in Japan, and this 
will be found most useful to foreign merchants who 
wish to come into direct contact with their cus- 
tomers. Hitherto a great part of the foreign trade 
of Japan has been carried on by means of middle- 
men, but there is a growing tendency to dispense 
with these and to do the trade direct. The book is 
very neatly got up, and seems to have been very 
carefully compiled, and will be found very useful 
by all who are interested in trade with Japan. 


WELL Borne. 

An interesting résumé of the various methods used 
in sinking wells and bores was given by Mr. Maurice 
Ockenden ina paper recently read before the Society 
of Civil and Mechanical Engineers. The art was 
stated to be a veryold one. Egyptian examples had 
been known having an estimated age of 4000 years. 
Other ancient bores were to be found in China ; but 
in Europe the oldest-known bore was in Lilliers in 
the Artois, France, which dated back to 1126. 
Leaving aside the Abyssinian tube wells as adapted 
only to shallow depths, the author classed the diffe- 
rent methods of sinking bore holes under four prin- 
cipal heads, viz. : (1) The English hand and steam 
boring methods. (2) The Danish, or Fauvelle sys- 
tem (hydraulic). 3) The Canadian or American 
rope system ; and (4) diamond boring. The English 
method was used exclusively in this country until 

uite recently. The boring tools used were plain 
p T chisels, twist-bits, and open and = 
augers. These are arranged to screw on to soli 
boring bars usually made up of lengths of square 





bar iron. screwed together, the top bar being fitted 
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with a swivel attached to a rope, and connected 
over the derrick to a winch. This system was slow, 
but was economical for bores 3 in. to 6 in. in dia- 
meter, and for depths up to 400 ft., provided the 
strata were favourable, work through rock being 
very slow. The Danish or Fauvelle system was 
particularly suited for work in soft rocks and 
clays. In this system the boring bar was tubular, 
and a constant supply of water was forced down 
the same and washed away the débris made 
by the boring tool. In soft ground the water 
itself did nearly all the excavating. The author 
stated that in Alabama he had sunk a 4-in. bore- 
hole on this system to a depth of 426 ft., the 
diameter being the same at the top as at the bottom ; 
whilst with the English system it would have been 
necessary to diminish the size several times in the 
depth named. The system avoided the constant 
cleaning out and shifting of the tools necessary 
with the latter, as a chisel only was necessary. 
Nevertheless, for small work the Danish system was 
considered costly, as the time needed to get under 
way, and the cost of carriage was greater than with the 
English system. For large holes in varied or hard 
rock the Canadian or American rope-drilling system 
was the best. The leading feature of this system was 
the employment ofa short string of bars about 30 ft. 
long, carrying at the end a massive chisel. These 
were suspended from a rope running over the der- 
rick and attached to a walking beam moved up and 
down by steam power at the rate of about 30 strokes 
per minute. The derrick was built sufficiently high 
to swing the string of tools without disconnecting 
them, so that the sand pump could be inserted and 
withdrawn from the bore hole without interfering 
with the boring tool. Much time was thus saved. 
The diamond boring system was the most costly 
but also the most rapid, and since a true core of the 
strata or section passed through was obtained, it was 
especially adapted for prospecting work. A draw- 
back to its use was the large supply of water needed 
to keep the diamonds in the trepan head, which did 
the cutting, off the débris. Another method used in 
France was also deserving of notice. It was known 
as the ‘‘Mouton” system, and was used more 
particularly for penetrating rock. The Mouton 
was a cylinder of cast iron about 8 in. in diameter 
and 39 in. long, and weighed from 1 cwt. to 3 cwt. 
The upper part of the cylinder was {hollowed into 
a conical form, and the sides were filleted so as to 
permit the débris of the rock to pass up and lodge 
in the conical cup. At its lower end the Mouton 
was fitted with a set of blunt-pointed chisels, 
whilst at its upper end it was attached to a rope by 
means of two wrought-iron handles. In working, 
the Mouton was vibrated up and down 25 to 30 
times a minute, pulverising the rock below. The 
débris thus produced forming a liquid mud with 
water added to this end, passed up the fillets in 
the side of the Mouton into the conical cup already 
mentioned, When full the Mouton was drawn to 
the surface, and the débris thus collected emptied 
out. 





Tue Civit AND MECHANICAL ENGINEERS’ SocrEty. — 
A meeting of the above Society was held at the Hotel 
Victoria, Charing Cross, April 14, 1898, Mr. B. B. 
Dodley, Vice-President, in the chair, the paper for 
discussion being ‘‘Pipes and Pipe Laying,” by Mr. 
Alfred Hanssen, of which a résumé is given. The author 
first drew attention to the largeness of the subject, but 
said that he would limit the paper to cast-iron and 
Stoneware pipes, and drew attention that to a great 
extent the health of the town and country depended on 
the use of proper pipes, several specimens of pipes being 
exhibited. Amongst others, a very fine specimen of a 
cast-iron pipe that had been made over 100 years; one 
of the most important points in pipe laying was the 
proper jointing of two pipes. Several methods were 
a and also the various methods used in different 
ountries, 





Wiretess TeiecRAPHY.—On Saturday last the Wire- 
less Telegraph and Signal Company, Limited, of 28 
Mark-lane, ,ondon, gave a demonstration of Marconi’s 
system of wireless telegraph between two stations 14 
miles apart, one being at Alum Bay, in the Isle of Wight, 
and the other at Bournemouth. The display was ve 
Successful, messages being sent backwards and forwards 
without any difficulty. Ona previous occasion messages 

been sent to and from a steamer score | all over the 

bay between Hurst Castle and Swanage, although at one 
part of the course a hill 350 ft. in height was between the 
two instruments. We have already described Marconi’s 
apparatus, which, however, is receiving improvements in 
matters of detail as the trials progress. In this case it is 
connected at each station by a wire to the top of a flag- 
staff, said to be 120 ft. high. Preparations are being 
—_ to try to signal between Bournemouth and Cher- 
urg, and if success is attained the new telegraphy will 
enter upon a fresh stage of its career. 


GRAND TRUNK RAILWAY OF CANADA. 


Tue fortunes of this company considerably improved 
in the second half of last year ; and this was due, first, 
to the—at any rate, partial—restoration of prosperity to 
Canadian agriculture through the advance in the price 
of wheat ; secondly, to the impetus given to Canadian 
business by the general development of mining in 
British Columbia and the great North West; thirdly, 
to the cultivation of more friendly relations—since 
unhappily interrupted—with the Canadian Pacific 
Railway ; and fourthly, to a severe economy in work- 
ing expenses. The gross revenue of the Grand Trunk 
Railway in the second half of last year was 2,247,151/. 
as compared with 2,111,534/. in the second half éf 
1896. ere at once was an increase of 135,617/. in 
income ; but thanks to the rigorous economy in work- 
ing expenses to which we have just referred, the im- 
provement in the profits was much larger, the balance 
carried to net revenue account having been 812,347/. 
as compared with 616,112/. The ratio of the working 
expenses to the traftic receipts was brought down (not- 
withstanding some increase in taxes) to 63.84 per cent 
in the second half of last year, while in the second 
half of 1896 it stood at 70.82 per cent. Even now the 
ratio is extremely high ; but account must be taken of 
the fact that the Grand Trunk Railway is a system of 
great extent, and that its lines run through thinly in- 
habited districts, so that a great train mileage has to 
be run to produce comparatively small receipts. The 
actual working expenses of the Grand Trunk Railway 
in the second half of last year were 1,395,852/., to 
which 38,9527. had to be added for taxes. The total 
of 1,395,852/. was made up as follows: Maintenance 
of way and structures, 324,550/.; maintenance of 
equipment, 234,775/.; conducting transportation, 
786,384/.; and general charges, 50,193/. The items 
‘“maintenance of way” and ‘‘ maintenance of equip- 
ment ” speak clearly enough for themselves, but the 
item ‘‘ conducting transportation ” is a departure from 
English phraseology ; it includes fuel, water, &c., 
used in working engines, wages of drivers and firemen, 
station charges and supplies, compensation for in- 
juries and losses, outside agencies, commissions, rents 
of buildings, equipment, &c. No doubt there is 
something to be said in favour of thus lumping so 
many items under one heading; but what may suit 
Canada would be out of place in England. The 
number of passengers carried by the Grand Trunk 
Railway in the second half of last year was 3,641,761, 
as compared with 3,793,489 in the second half of 1896. 
The aggregate quantity of freight carried in the 
second half of 1897 was 5,136,328 tons, as compared 
with 4,725,368 tons in the second half of 1896. The 
expenditure on capital account in the second half of 
1897 was 241,101/. This total included a payment of 
130,242/. for the Victoria jubilee bridge, 35,3571. for 
sundry other minor works, and 47,334/, for additional 
rolling stock and improvements to old rolling 
stock. There was also a rather considerable amount 
of capital expended last half-year in discount and 
commission on 4 per cent. debenture stock sold 
for general purposes. The Grand Trunk Rail- 
way differs in one respect from the Canadian 
Pacific Railway; it has few really new works on hand, 
while the Canadian Pacific Railway is in a constant 
state of development and extension. The great object 
at which the Grand Trunk Railway appears to be 
aiming—and — aiming, too—is to make the most 
of its existing lines, so as to provide an interest of 
some kind upon its various stocks. It is, however, 
no -~ matter to do this, as the company is very 
ever te ¢ over-capitalised. At the close of last year 
capital had been raised by the Grand Trunk Railway 
to the nominal aggregate amount of 66,734,418/., re- 
presented to the extent of 22,814,538/. by debentures 
and debenture stock, 40,808,380/. by preference and ordi- 
nary stock, and 3,111,500/. by advances made by the 
Canadian Government in aid of the construction of the 
main line. Pretty good value has been received for the 
debentures and debenture stock, but a large amount of 
the preference and ordinary stock was issued at a great 
discount, and this, of course, tended to aggravate the 
excessive capitalisation. The Canadian Pacific Rail- 
way has one great advantage over the Grand Trunk 
Railway ; its line stretches out to British Columbia, 
which has been found to be extremely rich in minerals, 
and which is also a convenient point from which to 
move on a little further to the Klondyke goldfields. 
The great North-West appears likely, eer, to 
be a precious element of profit to the Canadian Pacific 
Railway. The Grand Trunk Railway has endeavoured 
to keep pace, tosome extent, with the Canadian Pacific 
Railway by forming alliances with other companies ; 
but such alliances are not by any means a complete com- 
nsation for the absence of an independent Grand 
unk line, say, to Vancouver. The Grand Trunk Rail- 
way has, however, to deal with its system as it stands; 
it has to make the best of its current resources, and to 
make the best also of its current advantages. In one 
respect the Grand Trunk Railway directors have cer- 
tainly improved the position of the company. They 








have converted into 4 per cent. debenture stock a 


large amount of securities bearing higher rates of in- 
terest. Securities of this type still remain to be dealt 
with to the extent of 16,539,089/. bearing interest 
amounting in all to 865,975/. per annum. If the 
16,539,0892. can be refunded at an average interest 
of 4 per cent. per annum, the saving to the company 
will amount to 204,692/. per annum. This would go 
a long way towards the providing full interest upon 
the 4 per cent. guaranteed stock, which has the first 
charge after the debenture stock. It is ~—e possible, 
accordingly, that the Grand Trunk Railway may be 
enabled, with a reduction in fixed charges coupled 
with a further development of traffic, to substantially 
improve its position during the next 15 or 20 years. 
It is doubtful, however, whether the economy of 
204,692/., just hinted at in interest charges, can ever 
be saafiend in full. 

The Grand Trunk Railway system (including lines 
east of the St. Clair and the Detroit Railway and the 
Detroit and Michigan air line) comprised at the close 
of last year 3506 miles of line, to which may be added 
4053 miles of second track and 7514 miles of sidings, 
making an aggregate of 4663} miles of track and 


sidings. The character of the rails in use was as 
follows: In track, steel, 3885? miles; iron, 26 
miles, In sidings, steel, 6904 miles; iron, 61 


miles, At the close of last year there were accord- 
ingly only 87 miles of iron rails upon the Grand 
Trunk system, of which 61 miles were in sidings. In 
the course of last year, 17,347 tons of new steel rails, 
weighing 80 1b. per yard, were used in the repair of 
main track ; while 7630 tons of partially-worn steel 
rails were laid upon branches and sidings. Some 
1,099,317 new ties were also laid. Additional sidings 
were constructed last year to the extent of 25} miles ; 
and new stations were built at Berlin (Ontario), Hem- 
mingford, and Deseronto Junction ; while wharves at 
Portland were extended. Bridges, which were con- 
sidered too light for the heavy rolling stock and loads 
now passing over them, were strengthened in the 
course of last year; and 26 stone and iron culverts 
were rebuilt. At the close of last year 69 per cent. 
of the masonry required for the enlargement of the 
abutments and piers of the Victoria bridge was finished, 
and 36,677,942 Ib, of steel superstructure were manu- 
factured and ready for erection. In addition to this, 
there was a further quantity of 7,784,224 lb. of 
raw material in the shops. One span of the super- 
structure had been erected. The company’s loco- 
motive stock comprised 795 engines and 381 tenders 
at the close of last year. The number of vehicles 
in the coaching department at the same date was 
903; and in the goods, cattle, &c. department, 
23,496. The company also owned 67 snow ploughs 
and 97 auxiliary and ice-scraper cars. In the second 
half of last year 199 engines were either rebuilt or 
received heavy repairs, while 83 received medium 
repairs, and 123 light repairs. The number of engines 
re-tubed was 235, while 271 were painted. During 
the half-year eight engines were scrapped or sold. 
The number of engines undergoing or waiting repair 
at the close of 1897 was 129, as compared with 94 at 
the close of 1896. The following expenditure was 
made on capital account in the locomotive depart- 
ment last year: 84 engines were fitted with driver 
and tender brake and Westinghouse air-brake at- 
tachment ; 12 engines were fitted with driver brake, 
and Westinghouse air-brake attachment; 30 engines 
were fitted with driver and tender brake ; 23 engines 
were fitted with driver brake ; 79 engines were fitted 
with train air-signalling apparatus; 69 engines were 
fitted with appliance for car warming ; and 41 engines 
were fitted with Master Car Builders’ coupler. At the 
cost of capital 107 passenger cars were also equipped 
rol ow with air signals, 94 nger cars were 
fitted with steam heating oppor. 1438 freight 
cars were equipped with air brakes and automatic 
couplers, and 50 new cinder cars were built at Mon- 
treal, The aggregate distance run by passenger trains 
in the second half of last year was 3,237,813 miles ; 
by freight trains 5,212,230 miles ; and by mixed trains 
598,091 miles ; making an aggregate of 9,048,134 miles. 
The corresponding distances run in the second half of 
1896 were : Passenger trains, 3,237,046 miles; freight 
trains, 5,418,235 miles; and mixed trains, 1,044,235 
miles; making an aggregate of 9,699,516 miles. It 
will be seen that an Pe nae reduction in train 
mileage has been effected during the last few months. 





ROYAL METEOROLOGICAL SOCIETY. 
THE monthly —ae this Society was held on Wed- 
nesday evening, the 20th inst., at the Institution of Civil 
—" Mr. F. C. Bayard, L.L.M., President, in the 
chair. 

Major H. E. Rawson, R.E., read a paper on “‘ Anticy- 
clonic Systems and their Movements.” Cyclones and anti- 
cyclones have long been i as powerful weather 
controls, and their movements studied, but up to the pre- 
sent very little has been written in this country upon the 
progressive movements of the cores of the permanent high- 
pressure areas which are found to be associated with 








certain localities at different times of the year. The 
author referred to previous investigations by dnieiiey, 
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Scott, Loomis, H. C. Russell, and Buchan, and then pro- 
ceeded to give the results of an examination which he had 
made of all the available synoptic weather charts for the 
11 years 1881 to 1891. During this period there were 212 
cases in which the centre or core of: an anticyclonic 
system was over the British Isles, and of these 130 were 
due to the Atlantic system, 41 to the Scandinavian, and 
17 to the Greenland, 22 to the Atlantic and Scandinavian 
systems extending and merging together, and two to the 
same thing occurring in the case of the Atlantic and Green- 
land systems. It is thus evident that we owe the greatest 
number of our anticyclones to the Atlantic system. 
They occur in all months, but more especially in January, 
June, and October, and are least frequent in April and 
November. When such anticyclones move away from 
our area, the direction is very much influenced by the 
season of the year. By far the greatest number drift off 
in some direction between north-east, through east to 
south, and take the more southerly course in December, 
January, and February. Some few between April and 
July move west or south-west, and still fewer north or 
north-west. 

The Hon. F. A. Rollo Russell described the results of 
observations which he had made on haze and trans- 
parency during 1897. He found that the greatest clearness 
occurred with winds from the westward, and the least 
clearness with winds from the eastward. The highest 
mean visibility was 24 miles with west winds, and the 
lowest mean visibility was 10.6 miles with north-east 
winds. 








CIRCULATION IN WATER-TUBE BOILERS. 
To THE Eprror OF ENGINEERING. 

Sir,—A letter appeared in your issue of the 25th ult. on 
the above. 

I have lately devoted a considerable amount of attention 
to the subject, and have enunciated a statement, which, 
in my opinion, is really a law directly deducible from the 
principle of the conservation of energy. As to the poten- 
tial energy available for the production of circulation at 
any given instant : 

“The potential energy available for the production of 
circulation at any instant is equal to the weight of water 
multiplied by the distance between the actual position of 
its C.G. and the position it would occupy if all the steam 
bubbles rose to * a surface, and if every particle of water 
kept its instantaneous temperature, and the particles were 
so arranged that any one lower than another in position 
should also be lower or equal in temperature.” 

The above neglects the weight of the steam in bubbles, 
but the error is very small. It is not to be expected that 
the above law will afford a ready means of solving every 
circulation problem, but it should be of assistance to many 
engineers in getting a more accurate conception as to the 
underlying principles connected with circulation, than 
they have hitherto held. 

In order to set up a circulation it is a first essential that 
the C.G. of the circulating medium must be raised. In 
the case of boilers it is the business of the engineer to see 
that the potential energy due to this raising of the C.G. 
of the water is used as efficiently as possible for the pro- 
duction of circulation and not wasted in producing eddies, 
ke 


c, 

I have not time to go fully into the case propounded 
by ‘‘ Perplexed” at present, but hope that the above, 
coupled with the judicious advice which you, Sir, have 
given in your note, will be of assistance. 

Yours truly, 
London, April 19, 1898. R. D. 








AN AIR INJECTOR. 
To THE Epitor OF ENGINEERING. 

Sirn,—We believe a form of injector is made for the 
purpose of forcing very small quantities of air into a re- 
ceiver against a pressure of 100 lb. to 140 1b., and using 
as a motive power water at the same pressure. 

We cannot trace the maker of this; can any of your 
readers kindly assist us? 

Yours truly, 
INJECTORS. 








COPPERING SHIPS. 
To THE Eprtor OF ENGINEERING. 

Sir,—It is only fair to me that I should be permitted to 
state in your columns that the system of coppering re- 
ferred to by Mr. A. Denny in the discussion on the paper 
I had the honour of reading at the meeting of the Institu- 
tion of Naval Architects on the 1st inst., as tried by him 
and proved to be a failure, was that of electro-deposition. 
My method, as explained in my paper, is a mechanical 
and totally distinct one, and is a vast improvement upon 
that which is now in usein our Navy. Clearly, therefore, 
his remarks were quite inappropriate. 

Sir Edward Reed’s remarks as to the brass stem and 
stern posts remaining of metal, really do not affect the 
etficacy of my system, as they are common to both. As 
to the inner and outer strakes, although not reported, I 
explained that it was dealt with as follows: Fill in the 
inner strakes with teak boards of the same thickness as 
the plating, this will then form a solid and flush surface, 
and enable the vessel to take the blocks when docking 
without fear of damage. I suggest that the teak board- 
ing be coated all over with my solution. 

Sir Edward Reed’s reference to the rule in the Institu- 
tions of a kindred nature, that only actual work done 
should be described, was very practically answered by 
him in his remarks upon Mr. Philip Watt’s paper, when he 
said ‘‘it was very difficult for Mr. Watts, even with the 
whole power of the great firm of Armstrong at his back, 
to make sufficient experiments; and it could not be ex- 


to make money, should carry out scientific experiments 
for the benefit of the world at large. It was the duty of 
the Admiralty, however, to require a multiplicity of 
steam and other trials, and, perhaps, very often the ships 
could not be better engaged.” quite agree with Sir 
Edward on this point ; and if these remarks apply to 
such a great firm as Messrs. Armstrong, Mitchell, and 
Co., how much more so do they apply to a private indi- 
vidual? Personally I should like to see trials made of 
the effect of an under-water damage on the system of 
sheathing now in use; the vessel being driven through 
the water at say, 15 knots, the stripping off and splinter- 
ing of the timber used in the present system of coppering 
would be very alarming. That is one very important 
feature which my method satisfactorily prevents, as de- 
tailed in m pope, Similarly, the damage referred to 
by Captain Litt e would be in my case minimised, Any 
man with a knowledge of mechanics, which Captain 
Little, by his remarks, seems to lack, would come to the 
conclusion that riveting the copper on to the brass grid 
is a far stronger method than nailing it on to the teak as 
at present obtains. 

he diagram attached to my paper clearly shows that 
there are many thicknesses of insulating material between 
the hull plating and the a og sheathing, viz., one coat 
of Roper’s black varnish on the hull plating, one coat of 
Roper’s insulating solution, three thicknesses in the felt, 
i.e., the felt itself and the coat of insulating solution on 
gg ap poke ys ked 

e an ing pieces in the spaces mar 

A, A ae sted a ky with my A cot tig The inner 
surface of the copper plate is also coated. These coatings 
of insulating solution, in conjunction with the method of 
attaching the grid and copper, offer a complete’ and reli- 
able safeguard against ree 2 action. 

As each of these layers would offer many ohms re- 
sistance to the passage of the current, and as it is well 
known to anyone who has studied the question that a 
steel and copper couple excited by sea water does not 
generate current sufficient to overcome more than a few 
micro-ohms, the complete resistance offered by my in- 
sulating solution, and the method of attachment is many 
thousand-fold more than sufficient to prevent any galvanic 
action being set up. The solution I use is so extremely 
tenacious and so perfectly adhesive that nothing but ab- 
solute scraping of the metals and the removal of the felt 
would ever allow of the bare surface of the metals coming 
into contact. 

On public grounds it is very much to be regretted that 
such a short time was available for the discussion of such 
an admittedly important subject, dealing as it does with 
the vital question of speed and sea-keeping powers of 
warships, 

I am, Sir, your obedient servant, 
Leopo.p Roprr, M.I.N.A. 
Palace Chambers, Westminster, London, S.W., 
April 19, 1898. 








THE DESTRUCTION OF THE U.S. 

BATTLESHIP ‘ MAINE.” 
To THE EpiTor oF ENGINEERING. 
Sir,—I desire particularly to call the attention of 
members of the profession to the issue of the Scientific 
American of this date, for the first time giving details of 
the destruction of the U.S. battleship Maine in the har- 
bour of Havana while at anchor, in time of peace, under 
the nominal protection and guardianship of the authorities 
of Spain. Its accompanying drawings, from the official 
report on that affair, constitute an absolute proof of her 
destruction by a mine set beneath her hull; of the fact 
that the mine must have been of extraordinary size ; that 
only such a mine, set by experts and fired by the usual 
military method, and thus necessarily under the control 
of officials and military experts, could have produced such 
extraordinary effects, and that no other conclusion can be 
reached than that the Government of that country was, 
directly or indirectly, responsible for this act of assassina- 
tion of over 250 officers and men, and this annihilation of 
a valuable war vessel. 

It seems to me specially important that members of the 
engineering profession throughout the world, in every 
civilised country, should carefully study and analyse this 
case ; for, next to officers of armies and of navies, en- 
ineers will be expected to direct and to instruct all others 
in their endeavour to decide just where the responsibility 
lies. Were no other good reason existent for the action of 
the Government of the United States, and for the exist- 
ing sentiment of citizens of the United States, it will now 
be found that there is ample justification for an attempt 
to drive out of proximity to this country a nation capable 
of such treachery and cruelty, and of putting an end to 
the present state of affairs in Cuba. 

Very respectfully yours, 

R. it THURSTON. 

Directors’ Rooms, Sibley College, Cornell University, 
Ithaca, N.Y., April 8, 1898. 








MR. WINGFIELD’S STRAIGHT-LINE 
BOILER DIAGRAMS. 

To THE EprTor oF ENGINEERING. 
Srr.—May I point out, in reference to the bh on 
page 465, that I did not intend to drag in Mr. Wollan’s 
name on g f question of novelty. In pointing out two 
corrections I mentioned eyes A a matter of interest 
(but not intending it to be published) that I had found 
my own diagram (Fig. 2, e 428) as useful for boilers, 
as I had found Mr. Willan’s di m for engines. I 
take this opportunity of noting that ‘‘Fig. 3,” (line 2, 
column 3, page 427) should read ‘‘ Fig. 2.” 
Yours wih 

C. H. WINGFIELD. 





pected that a company, the object of which was, after all, 





AMERICAN v. ENGLISH RAILWAY TRACK, 
To THE EprTor oF ENGINEERING. 

Srr,—I have read with much pleasure your kindly 
review of my book on ‘‘ Track,” but feel a little regret 
at finding my name mis-spelt throughout the review. In 
regard to your reviewer's spening remarks, lines 4 to 8— 
I am one of those who believe the American system pre- 
ferable to the English system, for new roads, but not to 
the extent of suggesting a change on existing roads, 
These views are exp! in my book, and my experience 
is that a good American track is far more comfortable to 
ride over than a good English track. 

yours very yf 
E. E. Russert Tratman, 
1636, Monadnock Block, Chicago, U.S.A., 
April 7, 1898. 

[We much regret the mis-spelling of Mr. Tratman’s 
name ; this error was corrected in a paragraph on page 
378 of our issue of March 25.—Ep. E.] 








THE LIQUEFACTION OF AIR. 
To THE EprTor oF ENGINEERING. 

Srr,—Dr. Hampson is quite in error in thinking that 
I wish to attack his apparatus or patent. I have no need 
or wish to do either. y sole object was to get him to 
qualify certain statements in his description of what his 
apparatus was, and what it could do. Instead of answer. 
ing definite questions he airily dismisses them, as “ criti- 
cisms worth little notice,” and with logic which proves 
‘that a button of his coat isa coat.” I can assure him 
that old carbonic acid or other compressors (a mere ad- 
junct to his liquefier) are not as common as gooseberries, 
and to be found wherever he likes to carry his liquefier. 

I am glad that he admits the usefulness of vacuum 
vessels, but he might also say how much liquid air his 
apparatus yields, without having the 29th part of his 
coils in the vacuum vessels. It is possible to have a coil 
of any length, and only a 29th part of it doing work. 
Neither has he given us any information about the block- 
ing of the coils over the eight-hours’ run, or the quantity 
of oxygen required, to produce 125 cubic centimetres. 
I have a better opinion of his liquefier than to imagine 
that it requires 100 cubic feet. 

I did not intend to discuss the historical part, but as 
Dr. Hampson has brought it to the front by saying that 
he communicated his process to Mr. Lennox in April, 
1894, ‘then an entire novelty of my own invention,” 
may I beallowed to point out that since Siemens invented 
the cold regenerator in 1863 many varieties have been 
patented, some of them for the liquefaction of gases ; and 
if Dr. come pry will only look into the matter, he will 
be surpri at the amount of skill and ingenuity that 
has been expended on them. As an instance, C. E. 
Tripler, English Patent 4210, February 29, 1893. (a 
copy of which I enclose), for an improved gas con- 
denser, describes in a clear and concise manner his 
method of ‘‘condensation of a current of gas by the 
expansion of itself over the conduit through which it 
passes,” and points out that it can be used to condense 
any gas. This is probably one of the best examples de- 
scribin i a the same process and principle, as 
that which Dr. Hampson claims as his own, and does 
not use such terms as ‘entire novelty,” but modestly 
heads the patent ‘‘an on aay gas condenser,” thus 
— Dr. Hampson by at least 12 months. More- 
over, Mr. Tripler has carried out his scheme on a large 
scale, and has obtained results quite unapproached by 
any other person working on the regenerative system. 

April 20, 1898. ARENEL. 

[The apparatus described in Tripler’s specification for- 
warded by our correspondent certainly does not appear 
to us to anticipate the device of Dr. Hampson.—Ep. E.] 








Our Raits Aproap.—Our rail exports have moved on 
satisfactorily this year, the aggregate shipments to March 
31 having been 149,361 tons, as compared with 131,773 tons 
in the corresponding period of 1897, and 125,793 tons in 
the corresponding period of 1896. In these totals the ex- 
ports in March figured for 45,595 tons, as compared with 
50,459 tons in March, 1897, and 45,243 tons in March, 
1896. The largest exports to any one country continue to 
be made to British India, which took 21,391 tons of rails 
from the United Kingdom in March, as compared with 
32,836 tons and 23,214 tons respectively, while the ship- 
ments to the same quarter in the first three months of this 
year attained an aggregate of 63,865 tons, as compared 
with 101,852 tons in the corresponding period of 1897, and 
64,700 tons in the corresponding period of 1896. Now 
that the Indian frontier war has terminated, and now that 
Indian famine difficulties are at an end, it is not impro- 
bable that the Indian consumption of rails will increase. 
British South Africa took 22,370 tons of rails to March 31 
this year, as compared with 12,002 tons in the first three 
months of 1897, and 1840 tons in the first three months of 
1896 ; and Australasia 6264 tons, as compared with 22,704 
tons and 16,797 tons respectively. The imports of 
British rails into the Argentine Republic to March 31 
this year were 22,272 tons, as compared with 8654 tons 
and 23,201 tons in the corresponding periods of 1897 
and 1896 respectively; considerable activity is being 
displayed just now in connection with the extension of 
the Argentine railway network. Notwithstanding the 
financial difficulties under which Brazil is labouring 10 
consequence of the extraordinary depreciation of the 
milreis, we exported 9696 tons of rails to that, quarter of 
South America in the first three months of this year, the 
corresponding shipments in the corresponding periods of 
1897 and 1896 having been 6810 tons and 5581 tons re- 
spectively. Egypt imported 18,908 tons of British rails 
to March 31 this year, as compared with 12,941 tons and 





1735 tons respectively. 
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LUMB’S LUBRICATING GEAR. 


CONSTRUCTED BY MESSRS. JAMES 


LUMB AND SONS, ENGINEERS, ELLAND. 


Fig.1. 
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Contrnvous forced lubrication is coming more and 
more into vogue, as users of machinery realise more 
fully that so long as a film of oil can be maintained 
between the surfaces of bearings no wear of the 
metal can take place. In the cases of fully lubri- 
cated engines, like the Willans, it has been abun- 
dantly proved that the wear is often quite inappreci- 
able after several years of work, and there is g 
reason to believe that like results could be obtained 
in other machinery if sufficient care were given to 
the —. arrangements. One method of insuring 
positive lubrication is to pump the oil continuously 
through the bearing, and a method of effecting this has 
been patented by Mr. James Lumb, of Perseverance 
Engine Works, Elland, whose arrangements we illus- 
trate on the present page. It will be seen that they 
comprise a three-throw pump driven by belting, and 
a system of flow and return pipes to the bearings to be 
lubricated. The illustration shows only one bearing, 
but evidently there may be a large number served by 
one set of pumps. ‘The oil passes from the pump 
along the main pipe A ; thence through the valve B, to 
be forced, whatever be the pressure on the journal, 
into the bearing C, which is grooved to allow the oil 
to spread, as shown in the plan. The oil overflowin 
at the ends of the bearing is caught in the dish D, an 
flows back to the pump, where it passes through the 
a E fae ror gg F, ready in a clean state to be 

n circulated. Surplus oil es through the 
oaded valve G, and teak to the bmi , 








INDUSTRIAL NOTES. 
TuE state of employment, as disclosed by the re- 
turns to the Labour Department of the Board of Trade, 


re to be, on the whole, eminently satisfactory. 








© number of returns upon which the reports are | 















































founded was 2278 ; namely, from employers 1653, from 
trade unions 508, and from other sources 117. Gene- 
rally the state of employment was better than in the 
previous month, and in many trades even better than 
it wasa yearago. The percentage of unemployed is 
slightly higher than it was at the same date last year, 
but this is due to the fact that some members of the 
engineering trades are still out of work, as a result of 
the recent struggle. In the 116 trade unions making 
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Total | ployed 
Percentage of — — | 
o' ership = 
Unemployed. Unions.| of the | = 
Unions. This Last Year 
| Month. | Month. | Ago. 
Under 1 percent. ..| 24 | 155,821 33.4 19.0 20.5 
1 and under 2 per | 

cent. oe sper ae 46,851 10.0 188 40.3 

2 and under 3 per) | | 
cent, i --| 17 | 88,608 7.3 66 | 8&3 

8 and under 5 per 1 | 
cent. ee oa} «625 171,477 36.8 12.2 22.5 

5 and under 7 per 
cent. .. ..| 10 | 24,719) 5.8 15.6 | 69 

7 and under 10 per| | | 
cent. ae it 9 27,261; 6.8 24.4 | 08 

10 per cent. and up- 
wards vis ate 9 6,879 15 84 | 12 
Totals | 116 | 100.0 | 100.0 


- | 466,701 | 100.0 
| | 





returns there was an aggregate of 466,701 members, of 
whom 14,684, or 3.1 per cent., were unemployed, as 
compared with 4.4 per cent. in the month previous, 
and 2.5 per cent. a year ago. The chart line, how- 
ever, shows strongly in a downward direction, much 
more so than in the earlier months of 1897. If it 


should so continue for another month, it will reach the 
lowest level touched at any period of last year. 

The classified Table of membership of trade unions, 
and the relative proportions of unemployed, is certainly 
most encouraging, both as compared with last month’s 
Table and with that of a year ago, as shown in the pre- 
ceding column. It will be seen that the percentage 
under | per cent. is very high indeed. 





Employment in the coal-mining industries continues 
good, and shows a slight improvement on the previous 
month. At pits employing 432,692 workpeople, the aver- 
age time worked was 5.29 days per week, as compared 
with 5.24 in the previous month, and 5.14 days a year 
ago. Of course the stoppage in South Wales and 
pte does not come into this return, and is 
otherwise commented upon. In the ironstone mines, 
and workings there was a further improvement, em- 
ployment being better than in the month previous, or, 
in the same month of last year. At mines employing 
17,470 workers the average time worked was 5.89 days 
per week, as compared with 5.79 in the previous 
month, and 5 82 a yearago. Such regularity speaks 
well for the conduct of the workpeople, as well as for 
the state of trade in the ironstone-mining industry. 

In the iron works producing pig iron to which the 
returns relate, there were 353 furnaces in blast, being 
three less than in the previous month, but two more 
than a year ago. The number of persons melee 
was 23,720, or 145 more than a month ago, and 1458 
more than a year ago. Employment at the iron and 
steel works improved in the month; and was better 
than a year ago. At 222 works covered by the re- 
turns, 74,445 persons were employed, as compared 
with 72,834 last month, and 73,412 a year ago. The 
average number of shifts worked in the last week of 
the month was 5.5 per man, the same as a year ago, 
This shows tolerable regularity of employment. 

The tinplate industry shows little change as com- 
pared with the previous month, but it was below the 
level of a year ago. The total number of mills in 
operation at the end of the month was 334. The esti- 
mated number of workpeople employed was 17,077, 
as compared with 16,950 in the previous month, and 
17,208 in the same month of 1897. The striking thing 
in all these returns relating to the production of raw 
material, coal and iron, and the earlier stages of the 
manipulation of the latter, is that the workers, as a 
rule, steadily pursue their work, mostly putting in 
nearly full time where possible. And yet these are 
for the most part the hardest worked, at the most 
laborious employments. 





Employment in the engineering and metal trades 
has so far improved as nearly to reach the high level 
of last year. Overtime and night-shifts are being 
worked in some districts, but in a few the effects of 
the recent dispute still linger. The percentage of 
unemployed at the end of the month was 4.1 per cent., 
as compared with 7 per cent. in the previous month, 
and 2 per cent. a year ago. If those still idle in the 
engineering trades by reason of the dispute were ex- 
cluded, the proportion of a would only be 
2.8 per cent., only a trifle over that of last year at the 
same date. 

In the shipbuilding trades, which were indirectly 
affected by the late dispute, employment continues to 
improve. The proportion of unemployed was 5.4 per 
cent., as compared with 6.8 per cent. in the previous 
month, and 5 per cent. at the same date in 1897. The 
percentage would be still lower but for the results of 
the recent stoppage. 

The building trades are busy almost everywhere. 
The proportion of unemployed was only 1.6 per cent., 
as compared with 1.7 per cent. in the previous month, 
and 1.2 per cent. a year ago. The furnishing and 
woodworking trades have also improved, and they 
also are busy. The percentage out of work was only 
1.3 per cent., as compared with 2.8 last month, and 
0.7 per cent. a year ago. 





Dock and riverside labourers are better employed, 
14,340 being daily employed, as compared with 14,057 
in the previous month. Agricultural labourers have 
been well employed. Altogether the reports are en- 
couraging, and the prospects are unusually good. 


The total number of fresh labour disputes in the 
month was 27, involving 2888 workpeople. The coal 
dispute in South Wales is not here included. The 
corresponding number of disputes in the month 
previous was 25, involving 3568 workpeople, and in 
the same month of last year 87 disputes, ‘affecting 
29,532 workpeople. Of the total, six disputes were 
in the building trades ; six in the engineering, shi 
building, and metal trades; five in the textile an 
clothing trades; three in the carrying trades, and 
five in other industries. Twenty-nine old and new 
disputes were settled, involving 1805 workpeople. 
Thirteen of these, affecting 994 persons, were settled 
in favour of the workpeople ; nine, affecting 540 per- 
sons, in favour of the employers; while seven, affect- 








ing 271 persons, resulted in a compromise. The ad- 
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vantage was on the side of labour, both in the number 
of disputes and in the number of workpeople involved 
in those settlements. 





The changes in the rates of wages affected about 
21,600 workpeople, of which 9350 received advances 
in wages, and 12,250 sustained decreases. But the 
net result was an estimated increase in wages of about 
27d. per head in the weekly wages of all those 
affected. In only 2 per cent. of cases, affecting 450 
workpeople, were the changes preceded by strikes ; 
while changes affecting 14,650 were effected by sliding 
scales. The remaining changes, affecting 6500 per- 
sons, were settled by negotiations between the em- 
ployers and the workers, or by their respective repre- 
sentatives. In two cases arbitration was resorted to, 
affecting about 200 workpeople. The building trades 
carry the palm in advances in wages—in 32 cases of 
dispute there were advances in wages ranging from 1s. 
per week the lowest, to 6s. per week the highest ; 
the average being over half-a-crown increase per week. 
The blast-furnacemen sustained a decrease in Cleveland 
and Durham, but obtained increases in Cumberland, 
and three other districts. The employés under local 
authorities obtained increases in six places, and gas 
workers in five instances. There were decreases in 
the hours of labour of nearly two hours per week to 
2210 workpeople, but in no case was there an increase 
of working hours. These changes were obtained with- 
out any stoppage of work. 





The Engineers’ Journal for April states that there 
was a sensible diminution of the numbers on benefit 
compared with last month. Then there were 6794 on 
donation ; these were reduced to 3855. The prospects 
are that these will be largely reduced during the cur- 
rent month. The report calls attention to the relative 
cost of shipbuilding in this country and in France. 
In the case of the French armoured cruiser Desaix, to 
be built at St. Nazaire, the cost works out at S80. 6s. 
per ton, while our battleships cost a little over 60/. 
per ton. The figures are given from a Glasgow paper 
which, the report says, lately charged the men with 
driving away our trade. Reference is made to at- 
tempts in various districts to lower the rates of wages, 
and otherwise alter, for the worse, the conditions of 
labour. The men are reminded that the terms of 
agreement did not cover general rates of payment ; 
they were specifically excluded as matters for local 
adjustment. The members are, therefore, to see that 
the district committee shall maintain the rates as 
hitherto. The total number of members this month 
is given as 88,677, of whom 3855 are on donation, 2094 
on sick benefit, and 3124 on superannuation allow- 
ance. Full members’ contributions now stand at 
ls. 6d. per week. The expenditure from the contin- 
gent fund was 2582/. 12s, 8d.; total previously re- 
ported since the strike began 241,910/. 5s. 11d.; total 
to date 244,492/, 18s. 7d., or nearly a quarter of a 
million sterling. The report states that efforts are 
being made in the Birmingham district to raise funds 
to recoup the Federation for the money spent during 
the lock-out. The Engineers’ society lost 1188 mem- 
bers in the month, and the arrears of members are so 
heavy that a further extension of time is given to pay 
up; but those owing over 26s. on the first meeting 
night in July will be excluded. The number on con- 
tingent benefit at the date of the report was 1812, in 
the previous month there were 4008 on this benefit. 
The Journal pays a tribute to the late Colonel Dyer 
as a man of fine qualities: ‘‘there was a geniality 
about him, and an evident desire to do the right 
thing.” His last words to them were of personal 
goodwill. 





The report of the Boilermakers and Iron Ship- 
builders states that ‘‘it is many years since the 
shipbuilding industry was so prosperous as it is now, 
and we learn from all quarters that employers have 
their order-books full.” It goes on to report that 
the employers on the Clyde and at Belfast have been 
requested to grant an advance of 5 per cent. on piece 
rates, and 2s. per week on time rates to all members 
working in shipyards and marine-boiler shops. The 
request was first made a year ago, but the unsettled 
state of the engineering trades caused a refusal on the 
part of the employers. Mr. Knight, the general 
secretary, states that it is his belief that the em- 
ployers will grant the advance, and that no trouble 
will arise. There isan agreement between the society 
and the employers that the advances and reductions 
shall be limited to 5 per cent., which agreement has 
worked well. Previously the dispute was usually 
over the amount of advance or reduction. The total 
number on the funds was 3877; last month 4470. Of 
the total 1290 were on donation, 549 were signing the 
vacant book, and 49 were on.travel. There were also 
1556 on sick benefit, and 433 on superannuation allow- 
ance. On the question of re-election of a delegate for 
the London district, the Council had to consider the 
age of the delegate who had for so long occupied the 

st. He is 70 years of age, and a younger man was 
needed. The Council proposed to him a retiring pen- 


sion of 2ls. per week, which Mr. Allen agreed to. 
The members are asked to ratify this offer. The 
report refers again to members losing time ; they are 
reminded that the employer can sue the member for 
damages. But the employers rely upon the union to 
see that they do not suffer from such breaches of con- 
tract. The Council have now resolved to fine mem- 
bers for such misconduct 5s. per day, so long as 
they neglect their work. This heavy penalty, it is to 
be hoped, will cure the men of the habit of absenting 
themselves without due notice. The society have 
resolved to call out the men from a Leeds firm, be- 
cause that firm, it is alleged, has been dismissing the 
members of the union. The shop is to be closed un- 
less the firm consent to meet and arrange terms and 
conditions with the representatives of the union. 





After the brief Easter Holidays, work in the engi- 
neering trades throughout Lancashire was resumed in 
full activity, all establishments being exceptionally 
well supplied with orders. The pressure of new work 
coming forward is not, it is alleged, so great as some 
weeks back, but there has been more offering than 
the engineering firms can possibly entertain, and in 
many cases they are compelled to decline to quote 
where anything like an early delivery is required. 
Customers know this well enough, and therefore 
doubtless seek to place their orders elsewhere. Such 
is the pressure in many establishments that any work 
that can be postponed for a while is postponed until 
the more pressing contracts are completed. Thus work 
is assured for a long spell ahead, even with only the 
orders, pressing and otherwise, in hand. This applies 
to eh of the engineering trades, stationary 
ps building, locomotive building, and the machine- 
making industries. The machine-tool makers continue 
to be exceptionally busy, and there is every prospect 
of the activity continuing for a long time. Boiler- 
makers are full of work, and so also are ironfounders 
and patternmakers. The men seem to have fairly 
well settled down under the new rules; perhaps they 
recognise that every forward movement in devising 
and developing new mechanical appliances will in the 
end be to their advantage. The tone generally in 
the iron trade has been exceedingly strong and firm, 
but no great weight of new business has been put 
through. Consumers have been content to buy readily 
for current requirements at present rates, but they 
hold back as to forward delivery in the hope of con- 
cessions. Makers, however, do not in the least give 
way ; they do not feel that it is required to meet 
buyers with any concessions. In the finished branches 
prices have been hardening. In the steel trade there 
is general activity all round. Altogether the outlook 
is favourable and encouraging for all parties, nor are 
there any serious labour troubles anticipated to mar 
the prospects. 





In the Wolverhampton district inquiries for iron and 
steel have been plentiful and good, but negotiations 
were in abeyance until after the quarterly meetings 
had been held. Makers of finished iron have been 
hard pressed for deliveries, and buyers find some ditfi- 
culty in getting urgent orders accepted. The home 
consumption of both crude and finished iron is very 
heavy just now, and merchants have received some 
heavy lines from the Australian, South American, 
Indian, and other markets. Marked bars have been 
exceptionally strong in prices, the demand being very 
large. Owing to the increased demand for dockyard 
pur oses extra hands have been taken on at Lord 
Judley’s Round Oak Works, the proprietors having 
secured an extensive contract from the Admiralty for 
chains, cables, and other material for the Navy, which 
will require a long time toexecute. Prices are firmer 
than they were, unmarked bars having advanced in 
price. The steel trade is very active, and prices have 
advanced in some cases. All the local trades are busy, 
many exceptionally so. This is the case with all the 
engineering and constructive branches, and most of 
the hardware trades both light and heavy. No serious 
labour troubles seem to be looming in the near future ; 
certainly there are none of any moment at the present 
time. 





In the Birmingham district there was a buoyant 
tone at the quarterly meeting ; prices were stronger in 
all departments, an impetus being given by the exten- 
sive stoppages in South Wales. There is a brisk de- 
mand for pig iron, the production not being equal to 
the demand. In some cases prices were advanced, but 
the advance was not uniform throughout. All branches 
of the steel trade were reported to be busy on bars, 
plates, and large sectional work for constructive pur- 
poses. The prospects are bright for a long spell of 
activity inmost branches of the iron and steel-using 
industries. The engineering and cognate industries 
are mostly busy, and so also are the lighter and more 
eneral branches of trade. There are no serious labour 
ifficulties pending or looming in the near future so far 
as can be seen at the present time. 








The serious labour difficulties in the coal industry of 





South Wales and Monmouthshire are causing a good 
deal of anxiety throughout the entire Principality, 
but especially at the chief seats of industry and at the 
ports. The stoppage of miners is very extensive, over 
100,000 being idle at the close of last week, besides 
which some 30,000 ironworkers have been thrown 
idle in consequence. Two conferences were held in 
the latter part of last week—one of the coalowners, 
another of the miners. At the former arrangements 
were made for continuing to resist the demands of the 
men. It appears that many ‘‘ non-associated owners” 
resolved to throw in their lot with the ‘associated 
owners,” and were admitted intomembership. At the 
men’s conference there were again differences as to the 
chairmanship, but Mr. Abrahams, M. P., refused todivide 
the meeting on the question, and Mr. J. Williams was 
elected. The singular thing decided was that the con- 
ference had not even the power to discuss the ques- 
tion of plenary powers, the one question which 
divides the two parties. But later on, at the close of 
the conference, the Provisional Committee decided to 
ask their constituents on what basis they were to 
negotiate, supposing due authority were given. Was 
it to be on a scale or otherwise, and what was the ad- 
vance to be demanded? The whole thing is a muddle. 
In some collieries the men have been given 10 per 
cent. advance, and are at work, but the men in other 
places are divided; in some 10 per cent., in others 15 
per cent., and in others 20 per cent., have been de- 
manded. The men are not only not united as to 
policy ; they are badly organised, and appeals for help 
have been issued, for they have no large funds to fall 
back upon. There is, however, a possible chance of 
the sliding scale being re-adopted if they can get 10 
per cent. advance, and a 10 per cent. scale basis, with 
10s. minimum. But the position is serious, and there 
are grave dangers of an attempt to prolong the struggle, 

The Lanarkshire coalowners gave the miners an 
advance of 6d. per day on Thursday last, the men’s 
demand being for ls. per day increase. Notwith- 
standing the concession, the men decided not to re- 
sume work until the other 6d. was conceded. The 
matter was discussed at mass meetings, but the final 
determination had not been made at the date of 
writing. It is possible that other demands will be 
formulated if the South Wales coal dispute is con- 
tinued only for a week or two, as there are no very 
large stocks on hand in the chief coalfields of Great 
Britain. The Fifeshire coal miners have put ina 
demand for 25 per cent. advance. 





The employers in the tinplate industry have been 
engaged in trying to formulate a new standard of 
wages, in lieu of the standard of 1874, which it is 
hoped may settle some of the differences lately en 
in the tinplate trade. Matters have much chang 
since 1874, so that the basis then adopted is no longer 
suitable to the circumstances of 1898. 





The Great Eastern Railway employés have decided 
to support the pension scheme of the company, but it 
is thought that the Bill to promote such scheme will 
be opposed on the ground that it opens up the whole 
principle of pension schemes. 


The executive committee of the Amalgamated Rail- 
way Servants’ Society have been engaged in looking 
into the strike at Leeds, and upon the result of the in- 
vestigation will depend whether the men are to be sup- 
ported or not. It would have been wiser to inquire 
before the dispute arose. 





A great lock-out is impending in Copenhagen, 
which is expected to affect 30,000 workpeople. It 
arose out of a strike of painters and of men employed 
at some of the iron foundries, when the Employers 
Union threatened to lock out all their men if the dis- 
pute were not settled by negotiation or referred to arbi- 
tration. There is, indeed, a good deal of unrest in the 
labour world just now on the Continent, and matters 
may develop to an acute stage in more than one 
country. 








Tur InstITUTE OF MARINE Encingers. — The annual 
report of the Institute of Marine Engineers shows _— 
during the past session agreed meetings have been he 
on the second and fourth Mondays of each month during 
the session, in the course of which six papers have been 
read and discussed. A visit was paid to the Electric 
Welding Company’s works at Pimlico. . Classes for mathe- 
matics and electricity, as well as for drawing, have been 
carried on during the session, but the result is —— ~ 
have been disappointing in respect of attendances. 908, 
total number on the membership roll on January 31, i. 
was 983. During the year 55 members, associates, 104 
were elected ; there were lost by death 13, by resignatio 
13, and by removal from the register 77. he =a 
position appears to be satisfactory. The total val ao 
the property of the Institute is estimated at 2548/. 1 sok 
The Bristol Channel Centre issue a separate report w as 
states that ‘more genuine progress has been made in = 
than any single year hitherto.” Of the papers re ne 
meetings four were by members, and three excursi 





were made to places of interest, 
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SURFACE RESISTANCE OF WATER. 

Investigation of the Nature of Surface Resistance of Water 

and of Stream-Line Motion under certain Experi- 

mental Conditions.* 

By Professor H. 8. Hete-Suaw, LL.D. 
(Concluded from page 480.) 

Stream Lines of Interest Occurring in Practice.—Having 

thus shown the agreement between stream lines experi- 


mentally produced and those obtained on theoretical 
principles, a certain number of examples may be given of 
cases of interest. 

In the first place, the stream lines for a rectangular 


ara aad 
Fig. 33. 
RECTANGULAR BODY (BROADSIDE), 








beeper a 
Fig. 34. 
RECTANGULAR BODY (ENDWAYs), 





Fig. 39. 


AS USED. 
SCREW-SHAFT STRUT (AIR 


body priced broadside and endways to the stream are | 
given (Figs. 33 and 34), and may be compared with those 
obtained under different conditions of flow (Figs. 5 to 9), 
in which there is a boundary between the flowing and 
the pense body of water, and also with the correspond- 
me gures given in the author’s previous paper. 
he next case taken is that of the propeller-shaft struts 
of a twin-screw steamer, particulars of which were kindly 
furnished by Dr. Elgar. In this case the stream lines 
are shown not only with broad and narrow colour bands 
(Figs. 35 to 38), but the effect is also given in Figs. 39 
and 40 of employing a thicker stream of water as in the 
original experiments where air is used to make the 
euets visible. It will be noticed that for simple stream- 
‘ne motion there is no practical difference whichever 





way the body is turned, whereas, in the other case, a very | the surrounding water, but ey again perfectly dis- 
marked difference results, and bears out the dictum of | tinct, and there is no tendency to break up in the narrow 
Froude, ‘‘It is blunt tails rather than blunt noses that | portion of the channel. 
cause eddies.” igs. 50, 51, and 52 show three cases of the flow through 
Figs. 41 and 42 show the mid-section of a dolphin, the | a gradually enlarged and then contracted section. The 
lines of which were taken from a stranded fish by Mr. | two former are cases of irrotational motion, whilst the 
Sidney Barnaby of Messrs. Thornycroft and Co., and| latter is a case of sinuous motion in the thicker sheets 
kindly given to the author. The stream lines are shown | used in the earlier experiments. 
for both vertical and horizontal sections, and, though not; The last cases, which are given in Figs. 53 to 56, are 
corresponding with those of the actual body in three examples of sudden contraction and expansion in pipes. 
dimensions, may be of interest. | Figs. 53 and 54 show the effect of sudden contraction and 
Figs. 43 and 44 give the case of a ship-shape form expansion respectively with stream-line motion, made 
obtained by Mr. Taylor in his paper for the two cases of clear by colour bands, while for the sake of comparison, 
narrow and wide colour bands in a thin sheet of water, | Figs. 55 and 56 are cases in which a thick sheet of water 








Fig. 35. 


AS USED. a 


REVERSED. 
SCREW-SHAFT STRUT (NARROW COLOUR BANDS IN THIN SHEET). 





Fig. 37. 


AS USED. 
SCREW-SHAFT STRUT (BROAD COLOUR 


Fig. 38. 


REVERSED. 
BANDS IN THIN SHEET). 








Fig. 41. 
VERTICAL SECTION OF DOLPHIN, 





is employed when simple stream-line motion no longer 
| takes place, air being used for making the behaviour of 
the water visible. 


Fig. 40 It is remarkable that, whereas as long as stream-line 
ae motion takes — there is nothing between the cases of 
REVERSED, expansion and contraction to indicate any differences of 


resistance to the flow, if, indeed, there is any resistance at 
all beyond that due to the parallel containing glass plates. 
In the case of sudden expansion for sinuous or rotational 
motion, the eddying motion or disturbance produced in 
and may be compared with the stream lines given by | the water is very much the greater, and points to what 
him. | has been arrived at both on practical and experimental 
Another case (Figs. 45, 46, 47, and 48), which is given | grounds that the resistance in a sudden enlargement of a 
is a section suggested to the author by his friend Mr. | pipe is many times greater than a corresponding contrac- 
Henry H. West, in which again for stream-line motion | tion, and in fact obeys a definite law. 

there is no apparent difference whichever way the stream! Figs. 57 and 58 contrast the case of stream-line motion 
flows. When the same body is immersed in a thicker | through a pipe in which an obstruction occurs, in the 
stream, and the stream lines are broken up, the effect of shape of a pierced diaphragm, with that in which water 
pointing the arrow head against the direction of flow is! flows under the usual conditions in a pipe of appreciable 
seen to produce a far greater eddying motion than in | size and with appreciable velocity. hese last cases are 
the reversed — which is quite contrary to what | really the effect of a sudden contraction or expansion 
would naturally be supposed. taking place within a very limited distance. 

The remaining examples are cases of flow through| Concluding Remarks.—The author had intended to de- 
channels. The trumpet-shaped passage in Fig. 49 shows | vote the third section of the paper to an investigation by 
the perfect nature of the stream-line action. In this | optical methods of the effect produced by a body moving 
figure the narrow portion of the trumpet is so reduced as_ through water at rest under circumstances which insure 


METHOD IN THICK SHEET). 





| 





* Paper read before the Institution of Naval Arcl 


ritects. 





|to make the stream lines almost invisible to the eye, and stream-line motion, and also a modification of this for 
' yet they do not in any way mix with each other or with finding the manner in which a fluid starts into motion 
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and passes through an orifice or round an cbsiacle, the | 
motion starting either impulsively or gradia'ly. The} 
experimental means of doing this had already been tried 
with promising results, but it wil] take some time to 
carry out this work ; and there are many other experi- 
mental matters which might have been enlarged upon in 
the previous section, but which have only been dealt with 
briefly. 

Summing up the general results, it may be said (1) that 
in the previous paper it was pointed out that, to show 
plane motion of water, colour bands, under the condi- | 
tions required, were of no use, while air was found to) 
give satisfactory results, and that with air a thin clear 
film or border on the surface of the solid over which water 
flowed was discovered to be present in all experiments ; 





Fig 42. 


HORIZONTAL SECTION OF DOLPHIN. 


»——> 





Fig. 45. 





cess, proposed and discussed in Mr. D. W. Taylor’s 
paper on ‘‘Ship-Shaped Stream Forms.” , 

n the present paper no attempt has been made to in- 
vestigate the numerous questions which appear to offer 
material for further examination, viz., the effect of 
various pressures and velocities, the effect of the different 
thickness of the sheets in connection with velocity; the 
behaviour of fluids other than water having different 
viscosities ; or to examine the critical velocity for the 
case of thin sheets under different circumstances. 


Though the author feels there is no need to apologise | 
for dealing almost entirely with theoretical questions, he 
would, in coneluding, recall the words used by Mr. D. 
W. Taylor in the commencement of the paper, to which 
several references have already been made: 


TAYLOR’S SHIP-SHAPE FORM 
(NARROW COLOUR BANDS). 


ee 





Fig. 46. 


STREAM LINES FOR THIN SAW-TOOTH MODEL. 





Fig. 47. 


WATER FLOWING 


and (2) the attempt to investigate the nature of this film | 
led to the use of chin sheets of water in which air itself | 
was no longer of any use ; but the colour bands became | 
perfectly manageable, thus affording a final proof, as the 
author ventures to think, that his original theory as to 
the nature of this film was correct; (3) it having been 
found practicable to manipulate thin sheets of water, 
mien motion under these circumstances has been 
compared with the stream lines obtained by means of 
mathematical reasoning for the motion of a non-viscous | 
fluid in two dimensions of space ; (4) comparative results 
can thus be obtained for the two states of water sepa- 
rated by the critical velocity ; (5) beyond this stream lines 
have been obtained directly for numerous forms for which 
no mathematical solutions of the stream function have 
hitherto been given, or, indeed, seem possible, and 
which stream lines can apparently only be arrived at by | 
the most ingenious, though difficult and laborious, pro- | 


Fig. 48. 


ROUND THICK SAW-TOOTH MODEL, 


“Doubtless the day will come when the naval 
architect, given the lines and speed of a ship, will be 
able to calculate the pressure and velocity of the 
water at every point P the immersed surface. That 
day is not yet, but the present state of our know- 
ledge of the mechanics of fluid motion is such that 
we can determine completely, under certain condi- 
tions, the pressure and velocity in a perfect fluid flow- 
ing past ies whose lines closely resemble those of 
actual ships.” 

The author would remark that apart from the purely 
scientific aspect of the questions which have been raised 
in the present paper, the methods which he has employed 
enable a naval architect, by findiag the correct stream- 
line forms experimentally hor any section, at any rate, 
with plane motion, to determine the pressure and velocity 
at any point in relation to the immersed surface, and 
that this therefore realises, at any rate for one set of con- 











ditions, the anticipations which the author of the above 
paper has expressed. 
APPENDIX No. 1. 
SrreamM LINES FOR THE Fiurp FLowine IN A CANAL oF 
Wiptn a Past A CENTRALLY-PLACED CYLINDER oF 


RapDIvs ec. : 
The approximate value for the stream function for such a 


case is given by 


y ™ 2 


sin2 7 
=2- - - 





u “a cosh2mry—cos2aa 
where a = width of canal, c = radius of cylinder, u 
velocity of undisturbed flow, and the axis o y is the direc- 
tion of flow. 


iam: a8 





Fig. 44. 


TAYLOR'S SHIP-SHAPE FORM 
(BROAD COLOUR BANDS) 


——-> 





Fig. 49. 
NARROWING AND ENLARGING CHANNEL, 


For the present purpose it is necessary to trace the 
stream lines for eleven equidistant values of y in one- 
half of the canal, the other half being symmetrical about 
the axis oy. 

The first stream line will coincide with the external 

ortion of the axis o y, and with the boundary of the cy- 
inder. The last, or eleventh, will coincide with the outer 
boundary of the canal or with the line 

e=t+ 2% 


Take as unit of length a = width of canal. 
For convenience, make 


vo 1 
a 10 

or 
c = .1788, 


the equation of the stream lines now becomes 


ee | sin 2 7 x 4 
oe 10 cosh 2 7 y—cos 2x 


It would be convenient, for the purposes of plotting, 
to assume a value of y (say h), and giving C in succession, 
the equidistant values corresponding to the different 
stream lines, to solve for x, and so obtain the intersection 
of the different stream lines with the line parallel to 0 2, 
viz., y =-h. . 

The direct solution of the equation in this manner ° 
however, practically impossible ; but the following meth 
of cross curves, as suggested by Mr. Riddlesworth, enables 
the result to be obtained ina most elegant manner. First 
assume y = h, and, giving x in succession the values .1, 
.2, .3, .4, solve for CG. ‘Then, plotting the values of x and 
C, as in the diagram, Fig. 20, page 479 ante, we are able, 
by dividing the axis of é into a number of equal os. 10 
in this case, and projecting, to obtain the value of x corre- 
sponding to the equidistant values of C, i.c., to the 

ifferent stream lines. ee 

We shall obta'n the intersection of the nine inter- 
mediate stream lines Tie rt the lines y = 9% 
g= Ly=H27=a97 =. od. : 

The values of cosh ne y a eet out in the following 





Table are required : 
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ed y _ sila &. | 27 2. | Sin 2™ 2. | Cos * 2. 
2 m (.1) 1.204 0 0 | 0 | 1 ra 
2» (.2) 1.89 a 2 = 36 | 688 | «80M 
2  (.3) 3.37 2 1257 = 722 | 951 .309 
2 x (.4) 6.207 3 1.835 = 108° ‘| 951 —.309 
2 x (.5) 11.15 4 2.513 = 144° | .588 —.809 
For each (x, C) curve thcre will generally be obtained 5 | 3.14 6= 189 0 — 


six points correspc nding toz = 0, = .1,z = .2,2=.3,| __ Pars 


Se re 


Fig. 50. Fig. 51. 


t 





GRADUALLY ENLARGING AND CONTRACTING CHANNEL, 





Fig. 65. 


SUDDEN CONTRACTION. 








Fig 58, 





Fig. 57, 
STREAM-LINE MOTION, SINUOUS MOTION, 
PIERCED DIAPHRAGM, 





BROAD COLOUR BANDS, Pe : NARROW COLOUR BANDS, 





Now the line y = 0 cuts the cylinder, and .*. the initial 
value of x (see ante) : 
= V7 2—ot=c = .1788. 
| (@) x = 1.788, and C = 0 


from the kinematical conditions. 





Fig. 52. 
SINUOUS MOTION IN GRADUALLY ENLARGING AND 
CONTRACTING CHANNEL. 





SINUOUS MOTION. 


Fig. 53. Fig. 54. 
SUDDEN CONTRACTION SUDDEN ENLARGEMENT, 
STREAM-LINE MOTION —To 
» > ‘ 


Fig. 56. 


SUDDEN ENLARGEMENT, 








«= .4, x = .5; the exceptions occur when the line y = h _The arithmetical operations for finding values of C are 
cuts the cylinder, and then the initial value of x is given by way of illustration in the case for which y = 0. 


Biven by he other results, which involve similar operations for 
é a= J@—h; each of the values of y, being given in a tabular form. 
C being zero. 1. When 


Ro following Table contains trigonometrical values 
that are recessary for the work which follows : F 





y=0, cooh2ery=1; 


(c) x =2, then C = 

es 1 _sin .1257 =.2- 0951 _ = 2- .139 = .061 
10 1— cos 1.257 1 — .309 

(d) « = .3, then C = 


 —_ 1 sin 1,885 a. 3— 0951 =,3—.0726 =.2274 
10 1— cos 1.885 1+ .309 


(e) x = .4, then C = 
g— Fs ON 4 — OS 54 — 0885 = 3875 
10 1— cos 2.513 1 + .809 
(f) x = .5, then C = 
5— 1 _sin3.1416 _ 5 





‘10 1 — cos 3.1416 
: Values of C. 


| | ; 
y= 2iy=.3 y= .4.ly = .5. 





| 

eed 

E Eel 
| 





Values of 2.) y = 0. ly = 1. |} 


@= 0 | ae 

par | > 2 4 1045 .077 .089 | .094 
a=.2 | .061 .094 .140 .169 -184 191 
z= .8 227: | .287 .257 274 -235 -291 
2=.4 | .368 | .871 .380 885 | .391 .395 
ew.S |. 6 5 5 6 5 5 


The exceptional values are A 
ea 0 y = .1788. C=0 
e=.1 y=.148 C=0 
From the foregoing Table the cross- curves shown 
—.—.—.-—. (Fig. 20) have been drawn, and hence 
the stream lines found. From these stream lines the 
ordinates in Table I. were obtained which have been 
used for comparison with the experimental results of the 
identical case plotted on the lantern sereen. 








Ba.pwIin Locomotives.—An order for 14 consolidated 
locomotives has been received by the Baldwin Locomotive 
Works, Philadelphia, from the Russian Government. 
The specifications call for a weight of 65 tons, copper 
fireboxes, and hand rails ict each engine, so that 
falling off will be almost an impossibility ; these engines 
are to be used on lines in European Russia. The 
order makes a total of 34 engines, which the Russian Go- 
vernment has purchased from the Baldwin Company 
The 20 engines previously ordered will be used on the 
Trans-Siberian line, and they are now in course of con- 
struction. The 20 will goto Riga, and the more recent 
order of 14 to Novorossik. An order for 22 locomotives 
for Finland is now being pushed forward. A compound 
poamew locomotive named the ‘‘ Columbia,” designed 

y Mr. 8S. M. Vauclain, for the Baldwin Works, and ex- 
hibited at the World’s Fair, Chicago, in the Transporta- 
tion Building, has been presented by the company to the 
Columbia University for use in the engineering depart- 
ment. 
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ON THE RELATION OF GEOLOGY TO 
ENGINEERING.* 
By Professor Boyp Dawktns, F.R.S., F.G.S., 
Assoc. Inst. C.E. 
(Concluded from page 410.) 

THESE geological changes have had a profound influence 
on the results of engineering work. The superficial 
deposits in some cases tell in favour, and in others 
against, the construction of water-tight reservoirs. In 
many reservoirs, as, for example, that at Ogden, con- 
structed under the superintendence of Mr. Watts, they 
formed a bottom more or less water-tight, and made it 
comparatively easy to prevent excessive leakage through 
the porous rocks. In the case of the Yarrow reservoir at 
Rivington they presented enormous difficulties, because 
they filled up a pre-glacial valley to a depth of 140 ft., 
which it was necessary to block, with a puddle trench for 
the retention of the water. In one of the trenches, for a 
section of which I am indebted to the late Mr. Jackson, 
a winding ravine was intersected twice with the large 
blocks of stone washed down from higher levels lying in 
the bed of the pre-glacial stream. Underneath the plain 
of Lancashire and Cheshire the buried pre-glacial hills 
and valleys occur at various depths below the surface, 
ranging to 141 ft. below Ordnance datum; and as Mr. 
Mellard Readet has pointed out, the pre-glacial Mersey, 
which flowed in a valley at that depth below Ordnance 
datum at Lambert’s Copper Works at Widnes, did not 
flow through Runcorn Gap, but took a course somewhere 
to the north of Widnes. The section of the Mersey 
Tunnel, given by Mr. Francis Fox in the Proceedings of 
the Institution, proving the existence of continuous sand- 
stone at about 70 ft. below Ordnance datum, shows that its 
main course was not between Liverpool and Birkenhead. 
The exact position remains to be proved. 

The greatest thickness of the glacial deposits concealing 
the solid rock of the British Isles within my knowledge is 
that proved by a boring put down under my advice at the 
Point of Ayre in the extreme north of the Isle of Man. 
Starting from about high-water mark, they were found to 
be 290 ft. thick before the Triassic Marls, with salt-beds, 
were struck. The neighbouring cliffs, composed of the 
same materials, are at least 100 ft. in height, so that here 
they are no less than about 400 ft. thick. Further to the 
or tana were proved, by other boreholes, to be 160 ft. 
thick, 

In south-eastern England the present rivers occupy in 
their lower courses Serraeeneanty, the same position as in 
pre-glacial times. 1e Thames, in the lower portion of 
its course, is but a few feet above its ancient valley 
bottom. The Humber, as proved in a series of observa- 
tions in borings, taken for the purposes of a proposed 
tunnel, flows at about 40 ft. above its ancient bed in the 
gorge dividing the Yorkshire wolds from those of Lincoln- 
shire. In other parts, and especially on the eastern side 
of the wolds, and throughout north-eastern England, the 
glacial accumulations making the inequalities in the solid 
rock are very thick. 

The glacial sands and gravels are highly water-bearing, 
and occur in sheets more or less continuous. They are, 
however, sandwiched in with layers of impervious boulder 
clay, which prevents the delivery of a large supply from 
any one point. The clays themselves are most irregular 
in constitution, and in adc and Cheshire contain 
sand varying from 16 per cent. to 90 percent. In the 
latter case they are water-bearing. 

In the south of England these glacial deposits are, as I 
have mentioned, conspicuous by their absence, and the 
ancient superficial accumulations have not been swept 
away, as in the glaciated area. Thedébris, for example, 
the results of the decomposition of the granite of Devon 
and Cornwall, forms a layer amounting in some cases to 
40 ft. or more thick. And the deposits of kaolin, or 
China clay, resulting from the decomposition of the fel- 
spars, and washed down by the streams, form numerous 
and valuable deposits. We look in vain for any such 
accumulations in the granite of the glaciated areas in the 
Lake district in Scotland, Ireland, and in the Isle of Man. 
In the south they are in situ. Here they have been re- 
moved by the ice, and distributed far and wide by the 
glaciers and icebergs. 

The water-bearing capacity of these superficial accumu- 
lations will depend upon the character of the rocks from 
which they have been derived ; and, if those rocks consist 


dykes, very little wate~ is to be expected. The conditions 
of water supply in the Island of Guernsey are of this 
kind, and the water stored in a thickness of decomposed 
rock from 30 ft. to 40 ft. is locked up in a series of water- 
tight compartments, like the cells in a honeycomb, which 
prevent lateral movement of the water, and render it 
impossible to derive anything but a small supply from 
any one pumping centre. The difference between these 
accumulators in the south and the sands and gravels in 
the north which the water is stored in forming continuous 
sheets, is a fact to be noted by the civil engineer. 
Godwin-Austen and the Discovery of the South-Eastern 
Coalfield.—The value of geological theory to the minin 
engineer is universally accepted. By it he is Prneweren 
where to search, and, what 1s quite as important, where 
not to search for the minerals which he wishes to win. 
The most striking illustration of geological theory work- 
ing out into practical results is presented by the history 
of the discovery of the south-eastern coalfield. The 
theory which, when first started, was in advance of the 
evidence, has been the centre around which the isolated 


* The “James Forrest ” Lecture, delivered on March 
17, before the Institution of Civil Engineers. 

+ Proceedings of the Liverpool Geological Society, 
1872-3, page 42. 


discoveries made since that time have gradually accumu- 
lated, until it appears almost as the result of strict in- 
duction, without trace of the ‘‘scientific imagination.” 
The physical identity of the coal measures of Somerset 
with those of North France and Belgium was fully recog- 
nised by Buckland and Conybeare as far back as the year 
1826. It was not, however, till 29 years later that the 
idea of the buried coalfields of south-eastern England was 
advanced by Godwin-Austen. In a paper read before 
the Geological Society,* he pointed out first the vast 
extent in carboniferous times of the coal seams, They 
are vegetable accumulations on flat alluvial marshes, close 
to the water-line, ranging from the Highlands of Scot- 
land, southward as far as Brittany, westwards nearly over 
the whole of Ireland, and eastwards into the valley of the 
Rhine. Secondly, that at the close of the Carboniferous 
Age the coal-bearing sheets of alluvium were thrown into 
a series of folds, the upper of which have been removed 
by erosion at late times. 

Thirdly, that the present coalfields are the lower, or 
synclinal, parts of the folds, which have been preserved, 
by their position, from destruction, and are a mere frac- 
tion of the carboniferous alluvial plains. He then pro- 
ceeded to show that the general position of the coalfields, 
in South Wales on the west, ao gm Belgium and North 
France on the east, was ruled by a series of folds running 
east and west, parallel to a great line of disturbance and 
faulting, marked by the barrier or axis of Artois. This 
he traced from the south of Ireland, through South Wales 
and North Somerset, into Westphalia. To the north of 
this the exposed coalfields lie in long east and west 
troughs. 

The next stage in the evolution of the present coal- 
fields was that during which the folded rocks—carboni- 
ferous and pre-carboniferous—were wholly or partially 
covered by the deposits of the sea of the Triassic, Jurassic, 
and Cretaceous Ages. The barrier or ‘‘axis of Artois” 
was gradually depressed, and ultimately disappeared be- 
neath the marine accumulations, thinner there than 
either to the north or the south. This ridge is marked 
by the archlike folds of the chalk of Wiltshire, by the 
line of the North Downs in Surrey and Kent. He finally 
concluded that coalfields exist ea the oolitic and 
cretaceous rocks in the south of England, and that they 
are near enough to the surface in the neighbourhood of 
the barrier to be workable. He mentioned the Thames 
Valley and the Weald as places where they might reason- 
ably be expected. 

hese original views, during the next 11 years, became 
part of the general body of geological theory, although 
the geological survey of the south of England was not 
sufficiently advanced to allow of their being tested by the 
large-scale maps. A further stage in the development of 
the question is marked by the Coal Commission of 1866- 
71, before whom Godwin-Austen gave evidence. Prest- 
wich was one of the Commissioners, and made an elabo- 
rate report, in which he concluded that coalfields of the 
same kind and value as those of Somerset, North France, 
and Belgium, lie in a chain of long, narrow, isolated 
troughs, so concealed beneath the newer rocks that_ they 
can only be located by actual experiment. The publica- 
tion of this report materially aided in the solution of the 
question, hitherto treated as a matter of opinion, by 
helping it towards the experimental stage. 

On the publication of this report, in 1871, the first ex- 
periment was made to verify the theory at Netherfield, 
near Battle, where the lowest rocks of the Weal‘en for- 
mation form the surface. The boring was carried down 
into the oolitic rocks, ending in the Oxford clay, at a 
depth of 1905 ft. Here it had to be abandoned on account 
of the breakage of the tubes. It proved, however, that 
the eroded surfaces of the older rocks are more than 1900 ft. 
from the surface of the ground. Godwin-Austen—I take 
this opportunity of recording—was of opinion that the 
site of the exploration was too far to the south, where the 
newer rocks were too thick. The great and increasing 
thickness of the successive rocks of the Wealden forma- 
tion forming the surface of the ground between Netherfield 
and the North Downs rendered it undesirable to repeat 
the experiment in that area. 

For the next 11 years the problem remained untouched. 
In the district, however, of London evidence was being 
accumulated which was of the utmost value. Various 
wells, sunk through the London clay and chalk, proved 
the existence of Godwin-Austen’s barrier, consisting of 


: st | silurian strata and old red sandstone, at depths varying 
of granites and slates, faulted and traversed by volcanic | 


from about 800 ft. at Ware to 1289 ft. at Richmond. 
There were no Wealden strata, and the oolites were re- 
duced to 87 ft. It was obvious, therefore, that the rocks 
did not thin off, as Austen said, against the barrier. The 
rocks, also, which formed the barrier were inclined at a 
high angle, as in Somerset and northern France and Bel- 
gium, and this implied the existence of troughs of coal 
measures in the synclinal folds of the neighbouring areas. 
It was clear, therefore, that the line of the North Downs 
was the best place for a second experiment. 

There were also special reasons why Dover should be 
selected for the next trial. It was not more than six 
miles from the London, Chatham, and Dover tunnel, in 
which about 4 cwt. of bituminous material was found in 
the chalk. This, in Godwin-Austen’s opinion, was de- 
rived from the coal measures below. It was also almost 
within sight of Calais, where the carboniferous shales had 
been struck at a depth of 1104 ft. A trial at Dover would 
carry across the Straits, westwards, the chain of borings 
which already in France had resulted in the discovery of 
valuable coaltields, 90 miles westward of the region where 
the coal was originally worked. All these considerations 
nointed to one place only for the next experiment. 
3egun in 1886, and ended in 1892, it has revealed the 


* Quarterly Journal of the Geological Society of London, 
1856, vol. xii., page 38, 








presence of a coalfield, at a depth of 1113 ft. below high- 
water mark, with twelve seams of , amounting to an 
aggregate thickness of 23 ft. 6in. The bottom seam is 
4 ft. thick, and occurs at a depth of 2177 ft. 6 in. below 
high-water mark. How many more seams there may be 
below remains to be proved. The coal measures lie 
buried under a thickness of 1204 ft. of cretaceous and 
oolitic rocks. By this boring Godwin-Austen’s peptic, 
as to the presence of the coalfield and the thinning off 
of the secondary rocks overlying it, have been amply 
verified. The range of the coalfield from east to west, 
and its width from north to south, are now being tested 
by. numerous borings in southern Kent. The discovery is 
too new for its value to be estimated with accuracy. It 
will, however, probably result in the same development of 
industries in Kent which followed like discoveries in 
northe:n France and Belgium. It will certainly put off 
the evil day when the coalfields of this country will be 
exhausted. ; 

The completion of the geological survey maps of Great 
Britain render it possible to test the principle, laid down 
by Godwin-Austen and Prestwich, that the master, or 

ectonic, foldsin the pre-carboniferous and carboniferous 
rocks, present lines of weakness, along which the newer 
rocks have been folded in later times. In the districts of 
South Wales, Gloucester; and the west of England, they 
may be studied at the surface, with most important 
results on the probable distribution of coalfields in 
southern En land. 1. The Mid-Devon syncline can be 
traced from Devonshire eastwards, until its cuts the sea 
line near Bognor. 2. The anticline of North Devon 
900 eastwards in the newer rocks, through the vale of 

ardour past Salisbury, and along the anticline of the 
Weald from Petersfield to Dungeness. 3. The Mid- 
Somerset syncline, which sweeps eastwards, through the 
vale of Bridgewater and Glastonbury, along the chalk 
downs, between Heytesbury and Hindon to the green- 
sands of Haselmere. From this point it is continued to 
the east, through Tunbridge Wells and Tenterden, to the 
sea south of Hythe. In the ex surfaces of the first 
two of these there are no workable coals, while in the 
third the question has not been_tested by borings south 
of the Mendip Hills. 4. The Pembroke-Mendip anti- 
clinal range, liskly faulted and folded, runs through 
Pembroke and the Peninsula of Gower, to the south of 
Cardiff, to Weston-super-Mare, and the Mendip Hills. 
Throughout this area it forms the southern margin of the 
coalfields at the surface. Near Frome it disappears 
beneath the oolites. It is, however, clearly marked by 
the upper greensand anticline of the vale of Pewsey, 
and by the inliers of the same rock at Ham aud 
Kingsclere. Here it takes the line of the high downs, 
past Basingstoke and Farnham to Peasemarsh, south 
of Guildford, where it is seen in an inlier of Weald 
clay. A chain of similar inliers carries it further to the 
east as far as Maidstone. From Maidstone it trends to 
the south, arriving at the coast close to Hythe. It pro- 
bably forms the southern boundary of the south-eastern 
coalfield. It certainly defines the southern margin of the 
coalfields of northern France and Belgium. It may, 
therefore, be inferred that-there is little chance of buried 
coalfields to the south of this line in south-eastern 
England. If they do occur, they are probably covered 
by greater thickness of newer rocks, such as those proved 
to be more than 1900 ft. at Netherfield. 5. The fifth and 
last of these great folds is the South Welsh syncline, 
two miles wide at St. Bride’s Bay, and widening out 
into the coalfield of South Wales, 20 miles across. It is 
represented in the upper estuary of the Severn by the 
coalfield of the Forest of Dean, and in the lower estuary 
by the three coalfields to the north of the Mendip Hills, 
distributed through an area 45 miles long from north to 
south. It continues to widen eastward, its northern boun- 
dary being probably represented by a line drawn from the 
north of the Forest of n, and continued due east, be- 
neath the secondary and tertiary rocks, to some point 
between Walton-on-the-Naze and the mouth of the Black- 
water. The width of this great Tectonic —_— between 
Colchester and Dover is 50 miles. It is bounded to the 
north by a barrier of early palaeozoic slabs, struck at Cul- 
ford, near Bury St. Edmunds, at a depth of 637 ft. from 
the surface. In the concealed portion of this syncline, 
isolated coal basins may be expected, similar to those 
in the exposed areas, and separated b, similar pre-coal- 
measure rocks. One such basin has been proved by & 
deep sions at Burford, near Witney, in Oxfordshire; 
and pre-carboniferous strata have been met with in wells 
under London, identical with those forming the surfaces 
in Gloucestershire and Somerset, in the spaces between 
the coal basins. We may, therefore, conclude that coal- 
fields exist in North Wilts, in the counties of Berks, 
Oxford, and Buckingham, and the tertiary ‘basin of the 
Thames, as was indicated in 1871 by the Coal Commission. 
In the history of this discovery we cannot fail to recog: 
nise that geological theory was the motive ower. e 

logist set the engineer to work. ‘‘Faith” was tes 
y “works,” with the net result that a new coalfield’ has 
been added to the resources of this country. h 
In conclusion, it only remains for me to say that the 
cases chosen in this address to illustrate the close er gre 
of geology to engineering are merely a few out of t ; 
many which might have been given to show the pers 
practical importance of making ge an essential Pn 
of the education of the engineer. 1 take it that . ne 
Council of the Institution had in their minds the ¢ ve 
relation of these two observational sciences when they 
selected the subject of this address. 





TRANSVAAL RatLways.—Surveys for proposed — 
the Lydenburg and Rustemburg lines, authoris Raed 
session by the Volksraad, will be laid before the 
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TWO FATAL COLLISIONS. 


Tuk first of these occured in the early morning of Jan- 
uary 3, when the 11.30 p.m. east coast express, ex. King’s 
Cross, ran into some derailed goods wagons at Dunbar on 
the North British Railway. : ; 

A goods was shunting from the up line to the south sid- 
ings (see Fig. 1) at the time the express was given on. 
The signalman at Dunbar East, thinking the goods would 
soon be clear, accepted the express, although this was in 
direct contravention to the usual block rules. Some 
wagons, however, became derailed at the diamond cross- 
ing, and before they could be got on again the express 
dashed into them. The wagons were scattered and de- 
stroyed, and the front portion of the express entirely 
wrecked. The express ploughed its way through the 
wreckage for 160 yards before coming to rest, in rm of 
the fact that the leading engine fell on its right side and 
was forced along the ballast for some distance. The 
leading tender and the second engine and tender were 
on their wheels but derailed, and the first three coaches 
were telescoped, while the rest of the coaches had their 
sides grazed and windows broken. One lady, who was, it 
is believed, in the third coach, was killed and 21 other 

assengers were injured, in some cases seriously. The 
Diver of the leading engine and the guard of the express 
were also badly hurt. It transpired that the through dis- 
tant signal lamp was out, and it appears that the leading 


DUNBAR EAST. 


Fic. i. 








PLATFORM LINES ee 


Barassie, facing points No. 22 were set for the line to Old 
‘Troon, so that the signalman was perfectly justified in 
taking them both on at once. Instead, however, of 
bringing one or both to rest first, he threw 22 points 
over, and pulled off his signals for the passenger train, 
leaving those for the goods duly ‘‘on.” The distant 
signal for the goods is sheltered with the Old Troon ad- 
vance signal, and owing to frost and want of adjustment 
it was no doubt in a very doubtful position at the time, 
and might easily have been taken by the goods driver as 
an all-right signal. The home, however, was fully on; 
and the poor fellow, who bore an excellent character, no 
doubt was to blame for overrunning the home, appa- 
rently unaware that it was at danger. The signalman, 
however, made the first blunder by moving his points, 
and accepting the passenger train without first stopping 
the goods. 

Colonel Yorke again points out, as in the Dunbar 
accident above, that such breaches of block working 
should be severely dealt with, and in the present instance 
the signalman has been dismissed the service. 

The inspecting officer concludes with pointing out that 
this collision directs attention to the “lock-and-block ” 
system. Had it been in use at Barassie, the signalman 
could not have moved the facing points after he had 
accepted the goods, nor could he have accepted the goods 
after setting the road for the passenger train. 





In the report is embodied a description of the wreck 
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driver only applied his brake (the train was going at | after the collision, written by Mr. Manson, locomotive 


about 60 miles per hour) when close to the home signal, 
which was, of course, at danger. | 

The onus for the mishap is laid by Colonel Yorke on 
the shoulders of the signalman and the driver, the first 
for taking on the train when there was an obstruction 
just inside his home signal, and the latter for not 
obeying the danger signal. Referring to his remarks 
in Lis report on the Falkirk accident to the effect 
that “collisions of this nature raise an uncomfortable 
suspicion that the rules for block working are not 
strictly followed by some signalmen during the night,” 
Colonel Yorke thinks that this surmise receives start- 
ling confirmation in the present case; and he submits 
that offences such as this must be dealt with with the 
utmost severity. . 

It appears that the distant signal lamps at Dunbar are 
filled on Saturdays and allowed to burn 40 hours till 
Monday ; and the inspecting officer not unnaturally con- 
demns such a system, and suggests that all signal lamps 
should be cleansed and trimmed daily. 

_The distant signals are only 680 yards from the home 
signals, and the gradient is a falling one; and therefore 
it is suggested that the distants be moved 200 or 
300 yards further away, especially in view of the fact that 
the home signal had been overrun when at danger by 
another train only about a month previously. The 
superintendent of the line of the Glasgow and South- 
Western Railway Company was in the train, and he was 
much struck how well the Pullman (the eighth vehicle 
out of ten) stood the shock. 

Colonel Yorke would also like to see the angle of the 
diamond crossing altered from 1 in 9 to 1 in 8; or, better 
still, the connections with the sidings so arranged as to 
abolish the crossing altogether. 

The second collision, characterised by Colonel Yorke as 
one of the worst that has occurred in Scotland during 
recent years, took place about 7.15 on the morning of 
February 4, at Barassie Junction, on the Glasgow and 
South-Western Railway. ’ 

ere a passenger train and a goods train were taken 
on simultaneously, although their paths would necessarily 
cross (see Fig. 2), with the result that the goods train 
overran its signals and the two trains came into sudden 
and violent collision. The driver and fireman of the 
goods train and a passenger were killed on the spot, 
and the fireman of the passenger train died shortly after- 
wards from injuries received. His driver was scalded 


and otherwise injured, and seven passengers are reported 
to have sustained slight injuries. 
The figure clearly shows the routes of the two trains. 
hen the two trains were taken on by the signalman at 








| side of the tender. ; : 
| senger train were all on the rails, and had received very 


superintendent of the line, which we cannot do better 
than give in extenso, as it graphically portrays the scene 
and bears witness to the force of the collision. Neither 
train was heavy. ; : 
‘Roughly described, the scene at Barassie Junction 
after the collision wasas follows: The ——_ engine 
was lying on its broadside on the side of the down line, 
with cylinders and bogie knocked out from between the 
frames. The passenger tender was separated from the 
engine by a short distance, and was lying on its side across 
the line at right angles to the engine. Close up and 
around the tender lay the débris of the first two passenger 
vehicles, while above this mass of wreckage there stood 
the third vehicle of the train, mounted high up on the 
The other four vehicles of the pas- 


little damage. . 

‘In the square or gap between the passenger engine 
and tender there lay buried the remains of the goods 
engine and tender. The goods engine was literally cut 
in two in front of the driving axle, and the rear part of it 
was lying across the main lines. The front part was 
completely broken up, leading wheels smashed and forced 
from the axle, cylinders knocked out. The boiler, which 
had been lifted clean out of the frames and turned com- 
pletely round, was lying rather in advance of and nearly 
in line with the passenger engine. The wreckage of the 
goods tender was lying close up to the passenger tender 
and partly above the goods engine, while underneath the 
whole of the wreckage the bogie of the passenger engine 
was lying buried to the axles in the ballast. Close up, 
around, and above the goods engine, there lay a mass of 
broken wagons and wagon wheels.” 








EARLY MARINE ENGINEERING IN THE 
UNITED STATES. 


Reminiscences of Early Marine Steam Engine Construc- 
tion and Steam Navigation in the United States of 
America from 1807 to 1850.* 

By Mr. Cuarites H. Haswett, Member. 

MaRINE steam engines of the primitive construction, 
were, down to 1822, of the vertical crosshead type, cou- 
nected with sliding clutches directly to the water-wheel 
shafts, and also geared to a shaft with a flywheel at 
each end of it; the object of the connection was _ to en- 
able the water-wheels to be disconnected, and the en- 
gine to be operated independently and solely, to feed the 








* Paper read before the Institution of Naval Architects. 








boiler and operate the bilge pump when the vessel was at 
a pier or anchored, as independent steam, feed, bilge, and 
fire pumps were then unknown. The steam and exhaust 
valves, if puppet, were operated by the hand gear of 
Beighton ; when otherwise, the long slide valve was used. 

This type of engine, with the crosshead, connecting- 
rods, cranks, and shafts of cast iron, the key, crank, and 
pin holes cored and cast in, was wholly used until about 
1822, when the vertical overhead beam was introduced ; 
where the horizontal or inclined engine was intro- 
duced, the short slide valve was resorted to, except in 
the Southern and Western waters, where the lever puppet, 
operated by a cam, was wholly used. 

The boilers, with the ev of the very first few, 
which were plain cylindrical, set in masonry, were of 
copper plates of the design termed ‘‘D. and Kidney 
Flue,” having but one furnace full width of the inner space 
of the front, the flame and gases of combustion leading 
through a flue of about two-thirds width of furnace into 
a back connection, and from thence into a return flue, 
which, from the outlines of its transverse section, was 
termed a ‘‘ kidney flue,” and from thence to a short ver- 
tical flue at the back of the furnace, and then extending 
up to the shell of the boiler, in a short shoulder of which 
the base of the smoke pipe was set. The cause of this 
convexity to the inner side of the main flue, and the in- 
dentation given to the inner side of the other, was that 
the curved surfaces rendered socket bolts less necessary, 
— the limited steam pressure of 15 1b. or less per square 
inch. 

On Southern and Western waters, where non-condensing 
engines were alone resorted to in consequence of the 
waters of the rivers being too turbid for the continuous 
operation of a condenser, wrought-iron cylindrical boilers 
alone were used, and the character of the iron was such 
that the plates were cold riveted; the boilers were 
generally internally fired, in some cases externally, and 
it was not until about 1820 that marine boilers were 
constructed of iron in Eastern waters. 

Boiler plates were punched manually by the aid of a 
long wooden lever, on which four men exerted their force, 
and as the location for the punch was directed only by the 
eye of the operator, the spaces were frequently irregular, 
involving pinning, in order to bring the holes as nearly 
opposite as practicable, and hence the plates were fre- 
quently strained and the rivets set at an inclination ; all 
— were hand-made, but at the East were driven 

ot. 

Blow-offs were not attached to boilers until steam navi- 
gation was well advanced. The exact period is not now 
ascertainable; probably about 1822. The boilers of steam- 
boats on the bay and river routes, with the low pressure 
of steam with which they were operated, and the conse- 
quent temperature of it, did not involve the necessity of 
the frequent blowing off of saturated water from their 
boilers, and the water was let to run out of them at the 
end of each passage, and they were then refilled with 
fresh water. In consequence of this neglect of blowing 
off, and the imperfect manner in which the plates of a 
boiler were riveted, a boiler at the end of a trip in 
wholly, or even partially salt water, would be loaded in 
its seams and joints, with incrustations and stalactites 
of salt, to an extent that involved the hammering and 
scraping off of them at the termination of the trip. 
Felting of a boiler was unknown. 

Cranks and Crankpins.—The shaft hole of cranks was 
octagonal, and they were secured to the shaft with flat 
keys, the interspaces fitted with a cement of iron borings 
and sal ammoniac; and as the distance between the 
centres of the crank, from the varying shrinking of the 
metal and the casual settling of the cores, would vary 
from that of the exact required length of half-stroke of 
the piston, the pin was forged with two longitudinal 
centres, one for the hub and the other for the eye of the 
crank, and when the pin was fitted and seated, it was 
held in position by a key in its end, which protruded 
beyond the eye of thecrank. 

Finishing.—So deficient were the facilities of lathes, 

planers, slotters, and drills, that ‘‘ black work ” of engines, 
as it was termed, was the [ern finish. The con- 
necting-rod of a large vertical beam engine in the Victory 
was wholly finished in the smith’s shop, the body of it 
after forging being dressed by swageing, the key holes 
drifted, and the ends and straps dressed with a flatter on 
an anvil, anda horse file. 
__ Cylinder-piston packing consisted of hemp gaskets, and 
if the safety valve of the boiler was not raised during the 
initial raising of steam, the steam around the chimney 
flue would become so dry, as to char the wood blocking 
between the ribs of the piston, and also the piston pack- 
ing; hence lead pipes through which the gaskets were 
drawn was resorted to. 

Counters, indicators, salinometers, brine pumps, steam 
and vacuum gauges, metallic packing, whistles, and oil 
cups, other than the one in the cylinder head, by which 
the piston was lubricated on its exhaust side, were un- 
known. 

Cut-offs were operated by a cam on the water-wheel 
shaft; hence, upon the closing of the cut-off valve, all 
the steam in the pipe between the valve and in the side 
pipe up to the steam valve, was added to that expended 
without any effect that compensated for its flow, and, as 
a result, it was sought to save this expense, and Robert 
L. Stevens, of Hoboken, N.J., designed and successfully 
introduced the cutting off of the steam directly by the 
steam valve. 

Compound or Woolf Enginc.—In about 1824 James P. 
Allaire constructed the steamboat Henry Eckford with a 
vertical crosshead compound engine, the centre shafts 
geared to the water-wheel shafts, but in the absence of a 
receiver the mutual operations of the cylinders were only 
at the extreme of the opposite strokes of their pistons, 
Soon after and up to 1828 he constructed five other boats, 
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namely, the Sun, Commerce, Swiftsure, and Pilot Boy, 
with like engines, and the Post Boy with an overhead 
beam engine, the cylinders being set at opposite ends of 
it; but as this type of compound engine operated at the 
moderate pressure of but 25 1b. per square inch, it did 
not attain such an effect as to justify the increased cost 
and weight of two cylinders and their connection, and the 
further construction of it was abandoned. 

Steam Chimney.—In 1827, James P. Allaire, of New 
York, invented the steam chimney ; the original desi 
being that of two cylinders of boiler plate, one within 
the other, connected and closed at both ends, the inter- 
space being about 5in. in width, with a vertical dia- 
phragm, connected near its upper end to the outer shell 
above where steam was admitted from the boiler, through 
two or more connecting pipes, which served also as 
fastenings and to hold the chimney in position. This 
diaphragm led down to within a few inches of the bottom 
of the chimney, and the steam was inducted down and 
under it, then up and around the inner cylinder, and 
from thence to the steam pipe opening in the top; 
thus the steam deposited its contained water in the 
chimney, to be vaporised by the heat at the base of it, 
and received also heat from that ascending the chimney, 
hence a material economy of fuel was attained with the 
advantage of obtaining dry steam. [oilers at this period 
did not foam (prime) ; the great proportionate volume of 
water, its area at the water-line, and the moderate heat 
in the furnace from wood, with but a natural draught, 
precluded it. 

In 1828, the engine of a large steamboat, the Chief 
Justice Marshall, on the route from New York to Albany, 
broke down by the breaking of the head of her piston- 
rod at its insertion into the crosshead socket, the cross- 
head, both connecting-rods, and a centre crank were 
broken, and in four days new castings from the builder’s 
patterns were made, the piston-rod repaired, all fitted, 
and the engine ready for operation. 

In this connection, it is to be considered that neither 
the eye of the crank was reamed nor the keyholes of the 
rods slotted ; they, the crank eye, and the ends of the 
rods, were submitted only to the operation of a coarse file. 

In the attachments to engines and boilers the steam 
gauges were constructed in the smiths’ shop, consisting of 
an iron tube 4 in. in diameter and 4 ft. in length, bent, 
with one of its legs 15 in. in the clear in length, and the 
other the balance of its length filled with mercury, on 
which was placed a light pine rod, the rise and fall of 
which, shown on a tin plate divided and numbered in 
inches, designated the pressure of the steam in pounds 
per square inch, 

Steam navigation, up to the latter part of 1829, was 
confined to Long Island Sound, the Southern and Wes- 
tern rivers, and Canadian lakes and rivers, with a single 
passage of a steamboat from New York to Philadelphia, 
the Pheenix, in 1807, and one on the route from Havana 
to Matanzas, and one from Charleston to Savannah. In 
1819 the auxiliary steamer Savannah, of 380 tons, steamed 
and sailed from Savannah to Liverpool, she being the 
first steamer to cross the Atlantic Ocean. 

In 1825, Mowatt Brothers, of New York, owners of the 
steamboat Henry Eckford, attached a loaded barge to 
her, and transported it from New York to Albany ; this 
was the first essay of steam towing, and although insufti- 
ciency and impracticability were generally predicted, the 
enterprise proved to be a great and lasting success. 

In 1826 a fan-blower was first introduced under the 
grates of the boilers in the steamboat North America of 
the Messrs. John C. and Robert L. Stevens. 

In 1828-9 the rivalry for speed between the steamboats 
plying on the route from New York to Albany was so 

reat that in the design of the boats, their beam was so 

isproportionate to the weight of the engine, boilers, and 
deck-houses above, that they proved unstable, and, in 
order to reduce this condition, large logs of light pine 
wood with sharp ends were firmly suspended under. their 
after wheel-guards and depressed for half their diameter 
below the water-line, and in operation they measurably 
improved the stability of the boat. 

i 1830, the patent of the steam chimney of Mr. 
Allaire was invaded, and the operation of it simplified by 
making the double cylinder an integral part of the boiler, 
open at its lower end, and extending to such a height 
above the boiler as to give the necessary surface to super- 
heat the steam, and the required height and volume of 
steam space measurably to arrest foaming by admitting 
the subsidence of the water, physically borne with the 
steam in its flow to the steam pipe. 

Gongs for the engine-room were unknown, and in many 
of the Tents, when the pilot was in his house, if there was 
one, or on the deck over the engine-room, he would signal 
to the engineer by the strokes of a stick or cane upon the 
floor of the house or deck. 

All boats, of course, carried bells, and by them all 
notices of departure and of arriving were made known, 
and all salutes between boats were given by their bells. 
To blow steam, as is now done by a whistle, was intended 
and held to be a challenge or an insult. 

Fuel, up to the year 1836, was wholly of pine wood, at 
which period some owners of steamboats commenced ex- 
perimenting upon the practicability of using anthracite 
coal. A steamboat, on her route of six or more hours, 
could not have the capacity in her fire-room to contain 
all the wood required, and was compelled to pile it upon 
her side houses, and such boats as were on a long route, as 
from New York to Providence, were compelled to invade 
their upper deck with wood, and upon leaving the city 
had somewhat the semblance of a floating wood yard. 

In 1836 James P. Allaire commenced the running of a 
steamboat, the David Brown, a light-built river boat with 
deck-houses and promenade deck, from New York to 
Charleston and return, the enterprise being almost 
universally held to be utterly impracticable. It was 


successful, however, and soon afterwards he built two 
other and larger boats for the same route, and from 
that period coastwise steam navigation was held to 
be so practicable that various lines to other ports 
were established. The David Brown was fit for 
this new service with planking under her water-wheel 
guards closely joined and caulked, extending from the 
inside of string piece to the light water-line, which 
shielded the guards from being forced up by a sea. This 
device, after several essays at a proper term, is now known 
as the sponson.* In some cases on coast routes, instead 
of a closed shield, open slatting was resorted to. 

1837.—The first propeller steamer was introduced. 

1838,—Phineas Bennett designed, patented, and _intro- 
duced in the steamboat Novelty, plying on the Hudson 
river, a vertical cylindrical boiler in which a hermetically- 
closed furnace was supplied with air by a pump, and all 
the gaseous products of combustion of the fuel were driven 
into the steam-room of the boiler; the object of this 
design was to increase the generation of steam and reduce 
the proportionate area of heating service. The boiler 
after a short period of service was removed. 

Soon afterwards he introduced the design into a vessel 
built to ply between New York and Liverpool, under 
the conditions with her builder that, if the design proved 
to be acceptably successful, he was to be paid bor the 
entire plant of engines and boilers and his services; but 
if not successful he was to remove the entire plant, and 
at his own expense, without any remuneration whatever. 
The engines and boilers were completed and operated, 
but they were not paid for by the Solider of the vessel, 
and the boilers were soon after removed and replaced 
with others, In consequence of the ashes borne into the 
valve chests and cylinders, and the evaporation of the oil 
of lubrication by the dry heat of the steam, the valves 
were rapidly worn, and the cylinder pistons shrieked to 
a degree that would have rendered the design very objec- 
tionable, even if it had been successful in other points. 

Captain John Ericsson arrived in New York in this 
year, and in 1842 he designed and directed the construc- 
tion of the engines and propeller for the United States 
auxiliary bark-rigged steamer Princeton. 

1839.—Anthracite coal was introduced as fuel for steam- 
boats, and, to aid its combustion when a high pressure of 
steam was required, a fan-blower, driven by a belt from 
the water-wheel shaft, was first resorted to, but soon 
afterwards a small independent engine was resorted to, 
connected by a belt to the blower. Anthracite coal was 
soon afterwards first burned without auxiliary draught in 
the open furnace of a steam boiler. 

1840.—Wrought-iron shafts were first made, the con- 
struction varying wholly from that of the present period ; 
thus, iron bars from 2.5 in. to 3in. square, and of the 
greatest attainable length were laid up with a square 
section, the abut ends breaking joints with the other 
bars; hence the solidity of a section of the mass was only 
subjected to any en arising from their ends not 
being wholly welded, by the percentage of the section of 
one bar to the whole number, and of all the shafts made 
up to the pee included in this paper but one was 
broken ; and that in consequence of its being insufficient 
in diameter for the stress to which it was subjected, and 
this result was foretold when the diameter of the shaft 
was reduced from that given in the specifications for it. 

1842.—The first steam frigates for the United States 
were constructed. 

a John Ericsson applied a surface con- 
denser to the engine of a revenue cutter, and in 1848 
Pierson designed an improvement which was further im- 
proved by Chief Engineer William Sewell, of the Navy, 
and the perfected instrument is now in general if not in 
universal use. 

1848.—The Atlantic and Pacific of the New York and 
Liverpool Steamship Company, ‘‘Collins Line,” were 
constructed in this year, and in July, 1850, the Atlantic 
made the then quickest passage between New York and 
Liverpool, it being but 10 days 15 hours. The Arcticand 
Baltic of the same line were launched. 

- 1850.—It is wholly impracticable to obtain the consump- 
tion of fuel per horse-power in early steam engineering, 
as engines were not fitted with counters or indicators, and 
the wood was not weighed. In 1840, with auxiliary or 
blower draught, and in the absence of counters and indi- 
cators, it was computed by weighing the coal consumed, 
and held to be about 5 Ib., and the velocity of the river 
boats from 84 statute miles in 1816, increased to 19 miles. 





Our LocomotivE Exprorrs.—In consequence of the 
great strike in the engineering trade—although harmony 
1s happily now restored—our exports of locomotives have 
fallen off rather seriously this year. The value of the 
engines exported in March was 83,115/., as compared 
with 32,9167. in March, 1897, and 76,508. in March, 1896 ; 
while when the comparison embraces the three months 
ending March 31 this year, the value comes out at 
202,857/., against 383,260/. in the corresponding period of 
1897, and 236,446/. in the corresponding period of 1896. 
The value of the engines shipped to Australasia to March 
31 this year was 71,105/., as compared with 68,830/. in 
the corresponding period of 1897 and 28,9867. in the cor- 
responding period of 1896. British India imported loco- 
motives to the value of 60,3687. in the first three months 
of this year, as compared with 107,9692. and 47,4571. ; 
British South Africa, to the value of 5788/., as compared 
with 55,8897. and 26,859/.; and South America, to the 
value of 16,679/., as compared with 69,4577. and 59,450/. 
Now that labour difficulties have subsided in the locomo- 
tive building trade, the falling off thus far observable 
in our locomotive exports for this year will probably be 
recovered. 








* This term was given by the writer. 





LAUNCHES AND TRIAL TRIPS. 


Tue Furious, cruiser, returned to Plymouth late on 
Saturday night (16th inst.) from the first of her 30 hours’ 
coal-consumption trials. Commander R. B. Colmore was 
in charge of the vessel, Mr. A. Spyer was present from 
the engineering branch of the Admiralty, and Mr, 
— represented Earle’s Shipbuilding and Engineer. 
ing Company, the contractors for the machinery. The 
trials took place between Start Point and the Scilly Isles, 
under the most favourable conditions for steaming. The 
machinery was in charge of the contractors’ staff, assisted 
by naval stokers from Devonport. The mean results 
were as follow : 


Steam in boilers ti oe ai 225 Ib. 
» at engines a sie me 138 ,, 
Cut-off in high-pressure cylinders, 
starboard __... bee Os bet 27.7 in. 
Cut-off in high-pressure cylinders, 
POE... ke ey, ee ive 26.2 ,, 
Vacuum, starboard ... is a3 28.4 ,, 
< port ... 56s = ae 27.6 ,, 
Revolutions, starboard w - 87.9 
* por ee aoe ix 87.1 
Mean pressure in cylinders, high, 
starboard... Sse es sh 40 5 Ib. 
Mean pressure in cylinders, high, 
port... ca = — ses 33.5 ,, 
Mean pressure in cylinders, inter- 
mediate, starboard ... a xs 15.4 ,, 
Mean pressure in cylinders, inter- 
mediate, port... ne 5s oa 15.6 ,, 
Mean pressure in cylinders, low, 
starboard a as = fe Tid 
Mean pressure in cylinders, low, port 6.0 ,, 
Indicated horse-power, high-pres- 
sure, starboard <a 2s as 372 
Indicated horse-power, high-pres- 
sure, port... Sai = ne 304 
Indicated horse-power, intermediate, 
starboard ae es 3% ae 371 
Indicated horse-power, intermediate, 
port... aie a Bes ess oT 
Indicated horse-power, low, starboard 457 
os Pe port... 371 
Total, starboard ses 5 a 1201 
», port yas an ws 1046 
Collective indicated horse-power ... 2247 
Total coal consumption per indicated 
horse-power for all purposes... 2.35 Ib. 


The consumption was considered very satisfactory. The 
ship developed an average speed of slightly over 12 knots. 
The Furious will leave on Wednesday for another 30- 
hours’ trial at 7000 horse-power. 


The Europa, cruiser, arrived at Portsmouth on the 
18th inst. from the yard of the Clydebank Shipbuilding 
and Engineering Company, Limited, and at once began 
to ship her armament. On the way round from Glasgow 
the vessel maintained a speed of 15 knots with 3500 horse- 
a Had the completion of the ship not been delayed 
oy the dispute in the engineering trade she would have 
been delivered more than six months ago, but she is now 
in such a forward state that her trials can be commenced 
in a few weeks. On the trip from Glasgow the ship was 
under the command of Com. F. G. M‘Kinstry, and several 
Admiralty officials were on board. 


On April 16 the steel twin-screw steamer Natuna was 
launched by Messrs. Ramage and Ferguson, Limited, 
Leith, for the East Asiatic Company, Limited, of Copen- 
hagen. This vessel, which has been specially designed 
for local service at Bangkok and the Gulf of Siam, is in- 
tended to work in conjunction with the regular line of 
large steamers which has recently inaugurated a new pas- 
senger and cargo service to trade regularly between 
Copenhagen, Antwerp, and other Continental ports and 
the Far East. In order to be able to cross the bar at the 
mouth of the Bangkok river a light draught of water 1s 
provided for, along with great cargo vag wows A The 
principal dimensions ef the Natuna are: Length over 
all, 208 ft. 6 in.; breadth, 32 ft.; and depth moulded, 
13 ft. 6 in. High-pressure compound twin engines of 
600 indicated horse-power propel the steamer, steam being 
supplied from a large steel boiler. 


The Rippingham Grange, for Messrs. Houlder Brothers 
and Co., was launched on the 18th inst. by Messrs. Work- 
man, Clark,and Co., Belfast. This is the sixth steamer built 
by this firm for Messrs. Houlder Brothers, to trade with 
Australia, South America, East and West Africa, and 
London, Cardiff, and Newport. The leading dimensions 
are: Length, 420 ft.; breadth 54 ft.; depth, 32 ft. 6 | 
with a gross tonnage of 5850. The principal holds an 
*tween decks will be insulated, and refrigerating plant 
fitted for these and for chambers for storing the perish- 
able provisions required for the passengers during = 
voyage. The bridge deck, which extends for about 20 be 
and under the poop and forecastle, is arranged and fit : 
up for carrying a eee number of cattle. On the => 
the bridge extends for the greater portion a —_ = a 
house containing the passenger accommodation, the frst- 
class being situated at the fore end with saloon ad ——. 
A commodious smoke-room is arranged on the promen 
deck above. The second-class passengers are also = 
catered for, and have similar conveniences to the ot ‘a 
passengers. Machinery capable of developing 3200 sa 
cated horse-power will be fitted by the builders, and ed 
will be supplied from three large steel boilers fitted wi 
Howden’s system of forced draught. 
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“ENGINEERING” — PATENT 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
mber of views given in the Specification Drawings is stated 
—— Se whee none are a eee the ‘Specification is 


not illustrated. ; 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 


Copies of Specifications may be obtained at the Patent Ofice Sale 
“Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform 8d. 


price of 8d. 
The date of the advertisement of the tance of a complete 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement 4 the te of a plete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 





GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5736. J. Lees, Ashton-under-Lyne, Lan Ex- 
plosion Engines. [2 figs.] March 4, 1897.—This invention 
relates to that class of explosive gas engines having two explo- 
sions to each complete revolution, that is, one in each direction ; 
and it consists principally in the employment of an improved cycle 
of operations, consisting of four periods, viz.: First period. The ex- 
plosive mixture (gas and air, for example) is admitted to one end of 
the impulse cylinders (compressed if necessary) and ignition takes 
place. Second period. The force thereby produced gives the 
impulse to the piston which is continued to the end of the stroke. 
This occupies one-half of the complete cycle. Third period. The 
exhaust valve is opened and the spent gas is drawn out of the im- 
pulse cylinder (by a pump or otherwise) and the inlet gas and air 
valve being closed is locked. Fourth period. When the return 
stroke is about half completed the exhaust valve is closed, and 
the gas-inlet valve is unlocked and the explosive mixture ad- 
mitted to the other end of the impulse cylinder ready to be fired 
again, thus completing the cycle. This cycle of operations is re- 


Fig.2. 


Fig.1. 


peated alternately at each end of the impulse cylinder. The ex- 
haust gas is drawn out of the cylinder after each explosion by 
means of a pump driven by the engine. Between the exhaust 
pump and the ope cylinder is placed a cooling condenser 
i, through which the exhaust gasis drawn. On 0 is the impulse 
cylinder, ¢ the piston, d the gas and air-admission valves, and e 
the mixing chamber at the upper end of the cylinder, d* and e* 
the valves and mixing chamber at the lower end of the cylinder. 
There are exhaust openings from the upper part of the cylinder 
and exhaust openings from the lower part of the cylinder, with 
exhaust passages common to both. Exhaust valves are dispensed 
with, the exhaust openings being opened and closed by the direct 
action of the piston c. The gas and air-admission valve are 
weighted, so that they open automatically when released. They 
are locked by means of bellcrank levers, which are acted upon at 
the proper moment by adjustable cams or tappets mounted on a 
vertical sliding bar n to which the requisite rising and falling 
motion may be given by a connecting-rod 0 from an eccentric on 
the main shaft g of the engine. (Accepted March 2, 1898.) 


85: A. Dougill and J. Marks, Leeds. Gas, Oil, 
and like Engines. (2 Figs.) April 3, 1897.—A is the engine 
cylinder, and B is a casting having an oil valve C, with a passage 
to an auxiliary combined air and oil valve D. The spindles of the 
valves are joined to a lever E fulcrummed upon an arm or ex- 
tension forming part of the casting B. The opposite end of the 
lever E is pivoted to a vertical spindle F having an air valve 
G carried in a casting (forming a valve chamber) about midway 





of its length, the lower end of the spindle F being connected to 
a" governing ” arrangement comprising a fulcrummed lever H 
and cam, or tappet J. The valve chamber is also provided with 
- air inlet ,K and an exhaust passage L, the exhaust being 
effected by means of the valve M1, which is operated by a sepa- 
rate lever like the valveG. The valves G and MI! are both in 
communication with the cylinder port M3, by means of the valve 








M!. The valve chamber is also provided with a gas inlet M, so 
that the engine may be converted into a gas engine by joining 
up the inlet M and putting the top part of the spindle F out of 
gear with the valve G so that the lever E remains stationary. 
From the casting B to the valve chamber is a pipe which conveys 
the vapour from the auxiliary valve D to the valve chamber, so 
that such vapour is prevented from contaminating the air, and is 
used over again with the next impulse. The cycle when used 
as an oil engine, is as follows: The engine is started by lamp, 
and turning the flywheel in the ordinary way; this puts in 
motion the vertical spindle F causing it to rise and fall and so 
actuate the lever E, through the action of the governor. Simul- 
taneously, the oil and air are admitted by their respective valves ; 
the mixture of oil and air is passed into the cylinder in a 
vaporised and heated state for each impulse or forward stroke 
of the piston or each alternate out stroke as in the ‘‘ Otto” cycle. 
The return stroke discharges the exploded material through the 
valve and exhaust passage L into the atmosphere. (Accepted 
March 2, 1898.) 


ELECTRICAL APPARATUS. 


9166. Dr. J. Werther and A. Scheffer, Berlin. 
A Method of and Apparatus for Erect: Over- 
head Electric Conductors for Railways and Tram- 
ways. [4 Figs.) April 10, 1897.—In carrying out this inven- 
tion a ladder trolley A is employed carrying at its upper end 
a guide pulley C for the wire F. This pulley C is fixed at 
such a height that the wire which runs over it lies at the 
height at which it is to be attached to the supports, and it 
is arranged so that it can be adjusted in position laterally in 
order that it can be moved out of the way of the wire attach- 
ments. The wire to be erected is wound on a drum D mounted 
on the trolley. The straining of the wire is effected by means 
of pulley tackle H, one end of which is attached to a hook 
secured to the trolley A, and the other end of which is provided 
with a gripping tongs G which closes when a pull is exerted by 
the wire. In order to fix the trolley A during the operation of 
erecting the conductor, clamps K grip the rail-heads, whilst 
behind the rear wheels are brake-blocks against which the rear 
wheels press during the operation of straining the wire. These 
brake-blocks are suspended by means of hooked arms to the rear 
axle of the trolley, so that when the trolley moves forward they 

















slide along the rails without hindering its progress; but when 
the trolley moyes backwards they press against the rear wheels 
and prevent any further motion. By these means the trolley 
can be anchored to the rails at any point on the track. The wire 
is erected preferably with the aid of two such trolleys, of which 
the front one A carries the wire drum, while the rear one b is pro- 
vided with straining apparatus arranged at the height at which 
the wire is to be erected as shown in Fig. 3. After one end of the 
wire has been attached to a support fixed in the ground, the front 
trolley, which carries the drum with the wire, is pushed past the 
next support m, and fixed to the rails, and the wire which has 
been unrolled from the drum is strained by means of the tackle 
and fastened to the support m. The trolley ) is then pushed up 
to the trolley A, and is also anchored to the rails. The straining 
device is then caused to grip the conducting wire in such a manner 
that its pull is entirely supported by the rear trolley b whereby 
the front trolley A is relieved of the tension. This latter trolley 
can now be pushed past the next support whereby another length 
of wire is unwound, which, after the front trolley A has been 
anchored, can be strained by means of its stretching device. 
(Accepted February 23, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5607. W. Malam, Manchester. Manufacture of 
Wheels and Pulleys. [4 Figs.) March 8, 1897.—This in- 
vention relates to apparatus to be used in the manufacture of 
wheels and pulleys, and articles of similar formation, from a 
metal disc upon the one of which the rim of the wheel or pulley 
is upset by pressure. e invention consists of means for clamp- 
ing the disc firmly at the centre between two circular dies, the 
outer edges of which are so shaped as to form a circumferential 
groove of the section required for part of the rim of the wheel, 
which is completely formed by a roller or a series of rollers 
arranged around the said disc, and caused to gradually approach 
the centre thereof ; so that as the disc is revolved, or (preferably) 
as the rollers are carried around the edge of the disc, they will 
upset the metal at the edge of the disc, which is held straight by 
suitable guide rollers, and thus the rim of the wheel is gradually 
formed thereon. Upon a fixed bedplate a is mounted an annular 
frame b carrying an upsetting roller or rollers ¢ upon vertical 
spindles, and also another series of pairs of guide rollers d, pre- 
ferably conical, so mounted that they can grip the edge of a metal 
disc 2 (shown dotted) held concentric with the centre of the annular 
frame 6 between two circular clamping = J, the peripheries 
of which together form a circumferential die into which the edge 
of the metal disc x can be forced. The plate fis shown at Fig. 2 
held down on the disc x by the hydraulic ram f*. The upsetting 
rollers ¢ are mounted in blocks capable of moving in slides, and 
the blocks are provided with nuts through which work adjusting 
screws c®, which are gradually rotated to move the said blocks 
nearer to or further from the centre of the metal disc x against 





the edge of which the upsetting rollers ¢ act. Owing to the 
rotary motion of the frame 6 the rollers c, as they approach 
the centre, will squeeze up or upset the edge of the metal disc x, 
until it is forced into the die formed by the edges of the plates 
J, which hold the central part of the disc x, the edge of 
which will then assume the form shown at Fig. 1. The 
guide rollers d are arranged in blocks, one of each pair being 
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above the outer edge of the disc, and the other below the disc, in 
order to prevent the latter from bending while its edge is upset. 
Their blocks may be adjustable vertically by right and left-handed 
screws, so that as the edge of the disc x is thickened by the up- 
setting process they recede from each other, leaving a wider space 
between the rollers d to correspond with the thickened edge of 
the disc. (Accepted March 2, 1898.) 


MINING, METALLURGY, AND METAL 
WORKING. 


9522. E. Edwards, London. (Carl Schaaf, Zell-on 
Harmersbach, Germany.) Muffle Furnaces. [4 Figs.) April 
14, 1897.—This invention has for its object an improved muffle 
furnace, consisting of two parallel muffles or chambers, arranged 
near each other, and connected together at the back and front by 
lateral openings, so that the trays with the pottery ware to be 
burned can be readily transferred from one chamber to the other. 
































The trays, filled with the goods to be burned, are introduced at a 
through a lateral opening, which can be closed by a door when 
required, and they are then pushed forward to b, c, and d, so that 
they are heated by degrees, being finally completely burned at e. 
From ¢ they are brought to fan if where they cool by ‘degrees, 
and are finally withdrawn at a. e fireplace and fire are situated 
under the central part ¢, and the flame and heated gases rise 
through a flue at the back of the muffle or chamber ¢, pass over 
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top and down its outer side towards the part d (Figs. 2 and 3), 
which they surround in front, above, and at the back, whence they 
pass, under the bottom of the parts d and c, into the outlet flue h, 
and thence tothe chimney. In order to regulate the draught the 
outlet flue A is provided with a damper i (Fig. 3). In this way 
the part e is heated very highly, the part d somewhat less, and 
that c still less (only from below), whilst the part ) only receives 
the heat which can be admitted from c by opening the damper k. 
The parts f and g are not heated at all, but serve as cooling 
chambers, but they can be warmed at first by opening the damper 
m as much as is necessary to prevent a too sudden cooling. After- 
wards these compartments constantly retain (by reason of the 
heat which radiates from the incandescent articles which are 
placed in them to cool) sufficient heat to prevent the said articles 
from breaking by being too suddenly cooled, and to transmit suf- 
ficient heat to the part b to heat the articles introduced into the 
furnace. The openings at both ends of the two muities are closed 
by doors, in which are provided small openings which can be 
closed when desired, and through which can be introduced tongs 
for moving the trays to the positions required. Instead of using 
doors, the openings at the two ends of the muffies may be built 
up, with the exception of the openings. This construction has the 

vantage that each tray can be moved separately except in the 
oy ¢ and d, in which two trays stand one behind the other, so 
hat they must be moved or pushed forward together. The 
dampers, which are either cpenea or closed as required, allow the 
temperature in the different parts of the muffies to be regulated as 
desired. (Accepted February 23, 1898.) 


9549. G. Burt, London. Machine for Boring 
Tunnels. (5 Figs.) April 14, 1897.—According to this inven- 
tion, the tunnel is cut or bored by means of a rotary cutter device 
consisting of a revolving arm b having removable adjustable 
cutters c, and being mounted on ashaft d in bearings on a sliding 
table e working on a strong frame secured to any suitable form 
of shield i. The arm d is of a length nearly equal to that of the 
diameter of the tunnel to be cut or bored. The cutter arm 6 is 
rotated at the required speed by suitable gearing from a shaft / 
driven by an electromotor g provided on the sliding table which 
is actuated by a feed screw worked from the shaft, suitable inter- 
changeable gear being also provided whereby the depth of cut 
may be varied as required. The extreme travel forward of the 
table corresponds with the width of one of the cast-iron segments 
of the tunnel lining. The table can also be drawn back sufti- 
ciently to bring a bucket ring, and the cutter arm within the shield, 








after the buckets have been removed. Behind the rotating cutter 
arm bis arranged a revolving ring or frame 0! carrying buckets 
b2 which pick up the excavated material and convey it to the top 
of the excavation, where it is emptied by suitable trip gear into 
a shoot b° which conveys it to a travelling belt or transporter c! 
that carries it backwards to a travelling stage, from which it is 
discharged into skips or trucks, the said travelling stage being 
arranged at such a height that the skips or trucks can pass 
underneath it. The electromotor employed for operating the 
cutter arm and the sliding table e also serves for actuating hy- 
draulic pumps on the said table for driving the rams for forcing 
forward the shield. Suitable clutch mechanism is provided 
whereby the hydraulic apparatus is put out of gear when the 
cutter is in operation, and vice versé, and whereby both the 
cutter and the rams can be put out of gear at the same time. 
(Accepted February 23, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


25,892. J. L. Gordon, Liverpool, Steam Gene- 
rators. [6 Figs.) November 8, 1897.—This invention relates to 
that class of steam generators in which the fuel consumed is pri- 
marily reduced toa gaseous state, in a chamber or furnace dis- 
posed within the generator, and subsequently consumed in contact 
with the water-heating surface o° the generator, and consists of an 
improved method of constructing such steam generators, so as to 
obtain a better resultant effect. In this improved steam generator 
the furnace A, in which the fuel is primarily reduced to gas, is 
arranged within the water space of the generator, and eccentrically 
in respect of the shell Bof the generator. In the crescent-shaped 
space thus formed between the furnace and the generator shell, 
there is arranged a nest of vertical fire tubes a which lead upwards 
from the crescent-shaj combustion chamber b in the base of the 
generator and partially surrounding the ashpit c to a similarly- 
Shaped chamber d in the upper part of the generator, which 
partially surrounds the steam space of the generator. The fuel 
is led to the furnace by means of a hopper ¢. Air neces- 
sary to support combustion within the furnace A is supplied by 
the steam jet blower E, by preference, although this may be 
effected by a fan or by induced draught. A quantity of water is 
my wred supplied to the ashpit ¢, which—becoming decomposed 
»y heat—enriches the gases evolved by thefurnace. In operation, 


generator is worked for a short time as an ordinary steam gene- 
rator ; that is to say, the products of combustion pass from the 
furnace through the ducts C and columns D to the combustion 
chamber b and thence by the tubes ato thechimney. This is con- 
tinued until the ducts C and h and the chamber 6 become highly 
heated. Fuel is then heaped in the furnace A, which results in 
the evolution of a dense volume of inflammable gases, which pass 
through the ductsC and h. The valve j is then raised so as to 
permit air to be drawn down the annular passage 7 and to mingle 
with the said inflammable gases in the combustion chamber b. At 


ces Fig. 
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this moment a lighted torch is inserted through the firing aper- 
tures, or through the doors, which ignites the mingled streams of 
gas and air issuing from the duct h. The volume of flame thus 
produced is directed from each duct h inwardly around the cres- 
cent-shaped combustion chamber b, in contact with the lower 
tube-plate, and ultimately finds its way through the fire-tubes a to 
the uptake and chimney. Airin passing down the annular pas- 
sage 7 becomes highly heated by contact with the hot duct h, he- 
fore it mingles with the gases issuing therefrom, and the outside 
casing D is at the same time prevented from becoming unduly 
heated. (Accepted February 23, 1898.) 


1521. Simpson, Strickland,and Company, Limited, 
and F. Strickiand, Dartmouth, Devon. Water- 
Tube Steam Generators. [13 Migs.) January 19, 1898.— 
This invention relates to water-tube steam generators of the well- 
known Thornycroft type, and the objects of these improvements 
are to arrange the sinuous water-tubes connecting the upper and 
lower,.barrels in such a manner that any single tube can be with- 
drawn and removed from its place in the group and replaced, or 
a new one substituted, without disturbing any other tube or any 
part of the boiler or its casing, and also to provide a better 
arrangement than heretofore of certain of the circulating tubes 
below the funnel, for the purpose of insuring a more efficient 
distribution of the heated gases. In Thornycroft and other 
water-tube steam generators the sinuous tubes are arranged and 
fixed respectively into the steam and water barrels either in 
stagge lines or so closely together that a tube cannot be 
— through amid the group, and hence other tubes have to 
»e displaced in order to remove one. Now, according to these 
improvements all the tubes of each group likely at any time to 
require removal are arranged in straight transverse lines, and not 








staggered or zigzagged, and with a clear space in the longitudinal 
direction of the generator between the outer sides of adjacent 
transverse groups, such space being of a sufficiently greater 
length than the outer diameter of any tube, to enable any tube to 
be passed freely therethrough. Thus every tube is visible from 
the firebox, and can be removed with ease through the said 
transverse spaces without disturbing any other part. A is the 
upper and B the lower barrel. Tare downtake tubes connecting 
same. T! represents one group composed of three sinuous water- 
tubes connecting the two said barrels. C is the casing, E the fire- 
te, D the fire door, and F the funnel or uptake. As shown 
in Fig. 2, each tube group T! is arranged, and the tube ends 
fixed into the respective barrels A und B, in a straight line trans- 
versely of the generator, and that the spaces s between the 
tubes T! in the longitudinal direction of the generator are greater 
than the outer diameter of the tubes themselves by an amount 
sufficient to enable any tube to be freely passed through same in 
the transverse direction. This arrangement applies equally to 
the tube holes and spacings both in the upper and lower barrels. 
(Accepted February 23, 1898.) 


VEHICLES. 


5258. L. Epstein, London. Electrically-Propelled 
Motor Vehicles. (3 Figs.) February 26, 1897.—A is 
the motor engine, which may be an oil motor, with a flywheel and 
a toothed wheel on its crankshaft. B is the dynamo electric 
machine, of such construction that it can work as an electromotor. 





a fire is kindled in the furnace A, through the door a!, and the 





It has on its shaft a pinion which can be slid into or out of gear 


with a wheel on the engine shaft. It has also on its shaft another 
pinion which can be slid in or out of gear with a wheel on a 
countershaft C which extends across the vehicle, and has fixed 
on each end of it a sprocket pinion. These pinions drive by 
chains sprocket wheels on the axle of the driving wheels D. On 
the countershaft C is fixed a brake drum E having its brake 
worked by a treadle. The front wheels F have their axles pivoted 
on the ends of a cross-bar, and have lever arms connected by rods 
to an intermediate lever, by moving which both the wheels F are 
simultaneously partly curned on their pivots, thus steering the 
vehicle. Above the machinery, seats G are arranged like those 
of a dog-cart, and under the hinder seat are accumulators H. 
Another accumulator K may also be arranged on the fore carriage. 
The axle of the driving wheels D and the cross-bar are suspended 
from springs S on which rests the rectangular frame L which 








carries the floor and seats and bearings for the shafts. 


When the 
vehicle is at rest the pinion on the dynamo shaft, being in gear 
with the wheel on the engine shaft, and the dynamo shaft being 
out of gear with the countershaft C, the motor engine A is worked, 


driving the dynamo B which charges the accumulators H and 
K. When the vehicle is to run, the dynamo shaft is disengaged 
from the engine shaft, and is engaged with the countershaft C, 
and then the accumulators supply electric energy to work the 
dynamo B as a motor, which drives the countershaft C, the 
sprocket pinions, the sprocket wheels, and the driving wheels D. 
The driver standing on the platform of the front carriage can 
steer by moving the lever arm, and can retard or stop it by act- 
ing with his foot on the treadle. In some cases, where extra 
power is required, the engine and electromotor may be em- 
ployed together for propulsion. This is effected by retaining the 
dynamo shaft in engagement with both the engine shaft and the 
countershaft C. (Accepted March 2, 1898.) 


12,752. G. Watson, Leeds. Furnaces for Burning 
Refuse. (3 Figs.] May 24, 1897.—In all furnaces which have a 
strong chimney draught, whether natural or induced, there is a 
tendency for dust and even fragments of the burning material to 
be carried up and out of the top of the chimney. In the case of 
destructors for the burning of town’s and other refuse, this feature 
has led to complaints. The object of the present invention is to 
mitigate this nuisance by means of the dust-catching apparatus 
herein described. The apparatus consists of an outer chamber D 
more or less circular in shape, with a downtake B in the centre 
thereof built up to and assisting to support the roof of the 
chamber, but having openings B! near the roof through which 
the heated air or gases may pass from the outer chamber into 
the downtake on their way to the chimney stack. These open- 
ings are each of smaller capacity than the inlet flue from the 
furnace, and are proportioned so that their —— capacity 
will be about equal that of the inlet flue C. By this means and the 
general arrangement of the dust chamber D, the gases are made 
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to swirl round inside the chamber and cast the dust and other- 
particles of material escaping from the furnace by centrifugal 
force against the walls and into the bottom of the chamber, where 
there is less motion of the gases. The sectional area of the 
chamber D must be larger than the inlet and outlet flues in order 
that the velocity of the gases passing through the apparatus may 
be reduced and the dust consequently be the better deposited. 

The gases are conveyed away from the downtake to the chimney 
stack by means of one or more outlet flues H constructed near 
the bottom of the downtake. The floor of the outlet flue (or flues) 
is raised slightly above the bottom of the downtake so as to forma 
well at the bottom of the latter. When the gases passing away 

from a destructor furnace are used for the generation of steam, 

the dust catcher may be and preferably is placed between the 

steam boiler and the chimney, so as not to cause loss of heat 

before the hot gases reach the boiler. But the apparatus may be 

placed in any convenient position between a furnace and & 

chimney. (Accepted February 23, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in — 
United States of America from 1847 to the present time, a 
reports of trials of patent law cases in the United States, may 








consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford~- 
street, Strand. 
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FIRE PROTECTION IN EUROPE. 
No. XIII. 
By Epwin O. Sacus, Architect. 
Fire PREVENTION—THE WAREHOUSE. 
In the preceding article, on page 355 ante, reference 
was made to the great Cripplegate fire, where such 
a large number of warehouses were destroyed. In 


that instance we had before us buildings erected in | 
the early seventies, without any regard to questions | 
| accommodation), are practically enormous frames of 
| unprotected ironwork, ingeniously constructed in 


of fire protection beyond the fulfilment of the very 
moderate requirements of the Building Act in force 
at the time. Though the Cripplegate district was 


astonished at what the actual fire loss has been, 
and in what curious way elementary principles of 
fire protection, well known at the time, were ap- 
parently either overlooked or purposely avoided. 
Let us look at a section Fig. 66, on our two-page 
plate this week, taken through the warehouse district. 
This section well explains the general arrangement 
of the new works at Hamburg. Here we find that 





the two principal blocks of warehouses (each having, 
besides a basement, some six floors of storage 


the lightest possible manner, yet in every way liable 


already then known to be a particularly dangerous | to almost immediate collapse on the outbreak of a 
area, nothing was done voluntarily to meet the | small fire. If we take this section and remember 
risk, and this although, of course, many improved | that the block through which this section is cut 


methods of construction were well known at that 
date, and different forms of fire-resisting con- 


| extends over 300 yards both ways, making a total 
length of some 600 yards of warehouse property, 


struction were already being enforced in various | separated only by party walls, some 60 ft. to 70 ft. 


Continental capitals. 
It would now be well to examine what kind of 
buildings we find in a city like Hamburg, which 


|apart, with only at times intermediate light par- 
| titions, one is indeed surprised at the risk that 
|has been incurred, and must even congratulate 


has long been associated with serious fires, and | Hamburg that no combination of unfortunate cir- 
where the new warehouse district, which was| cumstances has caused any one of the serious 


erected with the ‘‘ Free Harbour” improvements 
during the last decade, by no means shows a par- 
ticularly meritorious record of small fire losses. 

The great fire at Hamburg is comparatively 


fires that have occurred in the district in ques- 
tion to spread along the row of warehouses. 
Had it not been that the very efficient fire 
brigade, with its strong equipment of fire - floats, 
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recent when we think of our great fire of 1666, for 
it only occurred some 50 years back, and the serious 
nature of that catastrophe is still full well appre- 
ciated by the public authorities. The new Ham- 
burg warehouses were, if I may say so, erected 
under the directions of an office where the atmo- 
sphere was still impregnated by reminiscences of a 
great fire, and where questions of fire risk were 
wont to have serious consideration. These Ham- 
burg warehouses were also erected for owners and 
occupiers, who were wont to regard the incon- 
venience of fire far more seriously than is the case 
with our warehousemen or merchants. There was 
also the influence of the Municipal insurance office, 
in which most of the bricks and mortar of Ham- 
burg are insured ; and there was, further, the influ- 
ence of an insurance ring of private offices, where the 
Managers were not only alive to the advantages of 
better construction, and assisted better construc- 
tion with rebates in the premiums, but where the 
ring was also so powerful as to be able to enforce its 
requirements very effectually. Moreover, we should 
not forget that the end of the “eighties” and the 
early “nineties” had already given us a far larger 
number of suitable materials or methods of construc- 
tion which could be applied at a reasonable cost with 
4 view of minimising fire risk than were forthcoming 
in the early “seventies,” when so much of the 
building on the Cripplegate area had been done. 

_-t we examine what has resulted from all these 
circumstances, so favourable to the better protection 


of the new warchouse district, we cannot but be! 














Warenouses at Hampura Constructed 1n 1897. Herr Gustav ScHRADER, 
ARCHITECT. 


further, the high-pressure water service and 
the ample water supply from the canals, the 
record would have been a very different one. If 
placed, say, in such a district as Cripplegate, 
under similar conditions, these same warehouses 
must have been destroyed quite in the same 
manner as those which were razed to the ground in 
November last. And yet the Hamburg warehouses 
were erected with all due consideration of the 
hazard to which they are subject, and the require- 
ments of the merchants, the authorities, and the 
insurance offices. Does this not seem anomalous ? 

The section, Fig. 66, of the canal and ware- 
houses speaks for itself as to the fulfilment of 
modern requirements, and the careful observance 
of modern methods in the general arrangement of 
the warehouses. The whole of this warehouse 
district is a model in many respects, and speaks 
well for the care which was given to the various 
details. Even architecturally, this warehouse 
district is of considerable merit, and surely it is 
rare to find warehouses of which one can say the 
same elsewhere. And yet, as far as fire protec- 
tion is concerned, there has been a blunder, and 
anyone who will turn back to the sixth article of 
this series will immediately see in what direction 
the blunder has been made. Unsuitable forms of 
iron construction have been used, as far as the 
fireman is concerned, for all this ironwork has not 
been protected in any manner whatsoever. No 
doubt, as I have said before, the German engineers 
acted with the best intentions. They had in view 


the principle that in warehouses where such heavy 
loads are carried it is of the utmost importance 
that the ironwork can be easily examined, and pre- 
ferably that it is always in view. There is no 
doubt that hidden rust might cause a collapse, but 
there is just as little doubt that it requires but little 
heat to cause a collapse if a fire originates where 
light lattice ironwork stands open, as it does in 
these Hamburg warehouses. 

These principles of construction, i.e., those of 
light lattice ironwork, were adopted practically in 
the whole of the warehouses built at the time by 
the great Warehouse Company, which had leased the 
ground from the Hamburg authorities, and carried 
out the work under the directions of its officers. 
Practically the same methods were employed in the 
various private warehouses built at the time. To 
obtain some idea of the extent to which this method 
was adopted, I would only note that something 
like 35,000 square metres of ground were covered 
with warehouse buildings in this district, giving a 
superficial storage area of over 200,000 square 
metres. The section, Fig. 66, which I have shown 
explains the methods of construction adopted, but 
Figs. 74 and 75, on page 520, showing to a larger 
scale sections through one of the warehouses, and 
Figs. 76 to 78, giving sections of flooring, explain 
more plainly the method in which the girder and 
lattice-work stanchions were introduced. The sixth 
article (see page 552, of the last volume of Enat- 
NEERING) gives further particulars, and I would call 
attention to the dimensions, which are of particular 
importance in cases of this description. 

The area of the warehouse district is somewhat 
irregular, and this naturally prevented the identical 
repetition of any one warehouse design, but the 
principles observed are the same. This uniformity 
in principle is also cbservable in plan; thus the 
staircases, though mostly inclosed in brick walls, 
are uniformly so placed as, on the one hand, 
to be of little service from the fireman’s point of 
view, and, on the other, to allow the fire to get 
through from one block to another, should by any 
mischance the protective doors be open, or the 
doors themselves give way. No consideration has 
been given to the fact that the fireman should be 
able to attack a warehouse fire from two points, 
and that on no account can one staircase be allowed 
to suftice for two important blocks, such as is the 
case in most of the Hamburg warehouses. We have 
cases at Hamburg, where one staircase has on the 
one side a warehouse of 40 metres frontage, or over 
130 ft., and on the other a warehouse with 30 metres 
frontage, or over 100 ft. The division between these 
two warehouses is supposed to be by a party wall, 
but the staircase, with its flights only about 3 ft. 
wide, almost invites a fire breaking out in one ware- 
house to jump across, thus allowing of a spread to 
the neighbour. A combined risk of something close 
on to 250 ft. frontage, with a depth, say, perhaps 
of 75 ft., is a very considerable one, and one which 
would also lead to the destruction of further 
adjoining property should by any mischance the 
Hamburg Fire Brigade be seriously engaged else- 
where, or have to contend against a severe gale. 

But, as I have said, so far the Hamburg Fire 
Brigade has always been able to attend promptly 
in good force with its large number of fire- 
floats, besides its ordinary equipment of steam fire 
engines ; and it has, further, had the advantage of 
a high-pressure water supply. In other words, 
what with the position of these warehouses and the 
means at the disposal of the fire brigade, the risk 
is considerably lessened. But to repeat, given the 
same buildings in the Metropolis, we could expect 
no more from them than we could of the warehouses 
in the Cripplegate area. The buildings in the 
Cripplegate area, as far as their construction went, 
if placed in long lines, separated by real party walls, 
and arranged on similar lines as the Hamburg ware- 
houses, might have perhaps burnt more rapidly ; 
but their collapse would certainly not have been of 
a worse description than the collapse to be expected 
from the light and unprotected ironwork of the 
Hamburg buildings under consideration. 

Now, if I condemn the Hamburg warehouses as 
originally built with a ‘‘free port,” I must not fail to 
say that there are but few public authorities who 
have been so painstaking in attempting improve- 
ments after the blunder was discovered, than those 
of the old Hanse city. After the bad experience 
with the light ironwork supports, a number of tests 
were organised under the direction of the Board 
of Works, with the view of asertaining the rela- 





tive power of resistance of various materials and 
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various forms of construction. It will be remem- 
bered that I referred to some of the results of these 
tests as defined in a report of the Hamburg autho- 
rities, when speaking of unprotected iron in the 
eighth article. This series of tests was particularly 
creditable to a public authority which having asso- 
ciated itself with a special form of construction, and 
having continued to advocate it after the blunder 
had become evident, very open-mindedly put the 
matter in the hands of a Commission on which both 
the advocates and enemies of unprotected iron were 
represented, not forgetting the eminent engineer- 
in-chief of Hamburg on the one hand, and the chief 
officer of the fire brigade on the other. 

But having also come to certain results with the 


aid of these tests, the public authorities have 
facilitated the application of the results by not only 
allowing, but favouring the application of heavy 
woodwork in new warehouses to be erected in the 
district under consideration ; and we thus now 
obtain, as the most modern type of warehouse to 
be found in Hamburg, the wood warehouse of old 
with certain modifications. 

Thinking that the latest example of a wood ware- 
house of this description would be of considerable in- 
terest, I give, with the kind permission of the archi- 
tect, Herr Gustav Schrader, engravings (Figs. 67 
to 72 on our two-page plate, and Fig. 73 on page 519) 
of a building, which was only completed last year 
for the Export and Warehouse Company on the 
Steinwaerder. The plan of this warehouse almost 
approaches perfection, as regards the general pro- 
portion and the distribution of space between party 
walls. But, perhaps, its most notable feature 
is the arrangement of the staircases which, whilst 
yet showing the application of the old principle of 
one staircase to every two warehouses, as a matter 
of fact, gives us two staircases to each pair of 
warehouses, and arranges these staircases in such a 
manner as to minimise the risk of fire spreading 
from one block to the other. 








If Iam not wrongly informed, the arrangement 
of the staircases, as here shown, is due to a sug- 
gestion of the chief officer of the Hamburg Fire 
Brigade ; and whilst the improvement to the ordi- 
nary staircase by the arrangement of a lobby and 
twice double doors, is practical, but not particu- 
larly ingenious, the contrivance of the circular 
staircase for the special use of firemen is cer- 
tainly a very clever piece of planning. We here 
obtain a circular staircase which suftices in every 
way for the purposes of the fire brigade, and which 
yet occupies at a minimum of space, and, on the 
other hand, in no way adds to the risk of spread. 
This circular staircase has its approach from the 
outside, as far as every floor is concerned, balconies 





Ground and 
1% Floors 

















being provided. Each block and each floor has its 
door on to this balcony, whilst the winding stair- 
case similarly has a door, as far away as possible 
from these two openings. Whilst the main stair- 
case faces the thoroughfare, the circular staircase is 
on the water-side of the warehouse, and it is just 
this staircase, which had so far always been omitted, 
which will afford particular facilities for the fire- 
man when wishing to attack a fire in any one block 
from a second point. Before leaving the plan, I 
think special attention should be called to the 
dimensions, more particularly as we are here deal- 
ing with wood supports, and the question of bear- 
ing is of importance. 

With regard to the floors in this latest example 
of Hamburg warehouses, I would only notice that 
as finances did not permit of the more elaborate 
forms of fire-resisting flooring being introduced, 
the architects had to be satisfied with one main 
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division to every three floors, and we thus find that 
whilst the ground floor is separated from the first 
floor by an ordinary floor of joists with double 
boarding, rebated, and grooved, the same kind of 
floor also separating the first storey from the 
second storey, further protection is afforded in the 
next division where an iron and concrete floor have 
been introduced with bearers above, allowing for 
an air space, and a double flooring on the top of 
this. Again, I cannot but draw attention to the 
dimensions which are given, as these are all-im- 
portant, and will either tend to prove or disprove 
that heavy timber construction may be arranged to 
fulfil the requirements of a modern warehouse 
without incurring a greater expenditure on heavy 


Fig %. 

















wood scantlings, or an extra expenditure in the sur- 
rounding walls owing to extra thickness of the floors. 
The principles of carpentry practised in Hamburg in 
work of this description are also instructive ; and 
we should not forget that we are dealing with the 
warehouse, that besides having a cellar, has six 
floors, similar to the original example of a ware- 
house built for the ‘‘ free port” in its early days. 

The contrast is most curious, especially if one 
warehouse be visited after the other, and the dif- 
ference has been noted between the fine trellis 
work of the older warehouse, and the clumsy wood- 
work of the newer example. A point of no small 
importance should also be noted as regards the 
roof. The new warehouse has a very flat roof 
compared with the older one, and this is a further 
facility for the fire brigade, whose work often be- 
comes precarious, not to say impossible, where the 
slope varies from 30 deg. to 45 deg. 











AprIL-29, 1898. ] 


ENGINEERING. 


521 














From the expert’s point of view, it is only re- 
grettable that no fire has yet occurred in this ware- 
house in order to be able to practically prove the 
jower of resistance as compared with the older 
example ; for this test will be watched with great 
interest, and would perhaps lead to our returning 
entirely to heavy wood stanchions where the small 
value of ground either allows us to take up space 
with numerous supports, or where the business 
that is carried on does not prevent sub-division by 
rows of uprights, standing some 10ft. apart. As 
I have said, the staircase contrivance on the water- 
side is particularly ingenious, and the idea of only 
protecting every third floor with improved forms of 
flooring, should be remembered where money is 
scarce. But, taken asa whole, we here have an 
experiment with the wood support of old, and it is 
the re-introduction of wood which makes this latest 
instance of Hamburg warehouse work so important. 

There is certainly no reason, to say the least, 
why the new Hamburg warehouse should not afford 
some better protection than the old one, and even 
a small improvement should be acceptable to the 
Hanse city. 
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Unsere Hochschulen wnd die Anforderungeng des Zwan- 
cigsten Jahrhunderts. By A. RIEDLER. Berlin, 1898; 
A. Seydel. 

ProressoR RIEDLER takes a bold stand. While prac- 

tical men have as yet been satisfied with a mode- 

rate acknowledgment of their footing on the part of 
the abstract scientist, and while they have been will- 
ing to subordinate applied to pure science, Pro- 

fessor Riedler proclaims that application marks a 

higher level than mere theory, since it presupposes 

correct conception and interpretation of scientific 
principles. Nor is he deterred by allusions to the 
unscientific pursuit of money-making. The eco- 
nomical side of practical problems is one of the 
most important and most difficult, and he empha- 
sises that technical education should teach us how 
to work for the general welfare with the least 
expenditure of materials and labour. The old uni- 
versities are no longer the seat of universal learning. 
Technical colleges have arisen, hut do not as yet 
occupy the position due to them. Neither of these 
two institutions in their present state will be able 
to cope with the tasks that the twentieth century 
will impose. Let them be reformed or combined so 
as to justify the name universities. These are the 
salient features of Professor Riedler’s pamphlet. 
The immediate cause for issuing this essay was 

the now much-discussed question of establishing a 

technical high school, 7.e., a technical institute of 

the first order, in the eastern provinces of Prussia. 

Germany has nine institutes of this kind. With the 

exception of that at Berlin they are all situated west 

of the Elbe. Professor Riedler takes this oppor- 
tunity to review the whole question of secondary 
education on general grounds. His opinion on such 
matters is valuable. It will not be uninteresting 
to follow his arguments, though they confine them- 
selves to German and Prussian institutions. 
Although Prussia has done much for the tech- 
nical colleges, these institutes have not the large 
means of the old universities; and their pro- 
fessors, who have to demonstrate and assist in- 
dividually, are overburdened with work. The uni- 
versity professor lectures from his desk, and may 
ride his hobbies. The State, which shapes and cuts 
the school curriculum, leaves the university pro- 
fessor a free hand. Some of the universities have 
broken through their traditional bounds. Agri- 
culture and forest culture have been taken up; 
there have been lectures on railway construc- 
tion; Heidelberg used to offer very fair tech- 
nical courses. But complete engineering depart- 
ments, such as the universities of Belgium, the 

United States, and also of this country, know, 

have not found a home at German universities. 

Yet these universities are the chief training esta- 

blishments for the teaching staff of technical 

academies. Those researches, on which modern 
progress in a technical respect, which means pro- 
sendy general, is based, cannot be taught by 

forists. The old belief in the infallibility of 
ee Scientific deduction still subsists. A good 

Ps of linguistic and historic ballast is dragged 

sa whilst the much-praised general erudition is 
ot what it ought to be. If it were, we should not 





the educated classes, and of that general readiness 
to discuss the most serious economical and social 
problems in after-dinner speech manner. Riedler 
is emphatic on these points. When he speaks of 
engineers, ‘‘ ingenieurs,” he is conscious of the con- 
nection of the term with the words genius and 
engender. He wants engineers to be men of cul- 
ture. 

In Prussia the jurist, the man who has studied 
law, at a university, of course, is still regarded as 
the only fit administrator. This is a very serious 
matter in a State where railways, post and tele- 
graphs, schools, county administration, &c., are 
under direct or indirect Government control, and 
where the great firms follow the Government usage 
in this respect. Railways, all Government depart- 
ments, colonies, &c., are managed by lawyers or 
by military men, a side issue into which Privy 
Councillor Riedler does not enter, probably because 
military matters are deemed political in Prussia. 
Yet the engineer is the real bearer of civilisation. 
We speak of the stone age, the bronze and the iron 
ages. Virchow has said that medicine is, perhaps, the 
only science which can be traced back to the most 
ancient time. Hardly so, replies Riedler. The 
history of technical development is older ; civilisa- 
tion began with man as a tool-making animal. It 
is not barren scientific speculation that advances 
the world. Indian philosophers have not made 
India a strong, healthy country. Technical pro- 
gress did not follow the growth of science, but pre- 
ceded it. Mining is older than geology. The 
properties of steam. were known to the ancients, 
but engineers devised and perfected steam propul- 
sion, and engineers grasped the idea of the conser- 
vation of energy before scientists formulated it. 

This pleading for the engineer as pioneer of 
science is carried further, and pushed unnecessarily 
far, we think. For Riedler himself does not 
believe that any sharp line of demarcation can be 
drawn between pure and applied science. But he is 
not wrong when he concludes that the fate of nations 
depends upon technical and economical progress, 
and when he asks: ‘‘ We admit that we owe civilisa- 
tion largely to technical knowledge; why then 
does that knowledge not form part of our civilised 
education?” As regards the ever-spreading use of 
machinery, Riedler does not deny that the immense 
power placed in the hands of a few by successful 
manufacture, as well as by trade and speculation, 
may be for the private and not for the public 
benefit. But machines advance the great masses 
in comfort and intelligence. ‘‘ Must not an engine- 
driver be more intelligent than a coach-driver?” 
The question is peculiar ; our reply would be that 
neither of them is any good unless intelligent. 

Considering the importance of the engineer’s 
calling, Riedler is not all satisfied with the social 
position that he enjoys. Some of the facts he 
mentions sound strange indeed. The opening of 
the North-East Sea Canal was celebrated by great 
festivities, to which crowds of officials and officers, 
but not the chief engineers, were invited. He 
might have added that the architect of the 
Reichstagsgebiiude, Wallot, was not favoured with 
an invitation for the opening ceremonies of that 
building. He quotes some odd official rescripts 
talking of mere mechanical imitation, and placing 
engineers on an intellectual level with their men. 

We now come to the reforms. Two ways may 
be proposed. A union between university and 
technical high school, leaving sufficient latitude for 
the development of the latter. Or continued com- 
plete separation of the two. He advocates a union, 
for the accomplishment of which the universities 
will have to consent to a radical reform. German 
universities distinguish four faculties: theology, 
jurisprudence, medicine, and philosophy. The last 
faculty is the great category into which every en- 
largement of modern studies has been fitted, and 
students of languages, social science, mathematics, 
natural philosophy, agriculture, and also the attached 
pharmaceutical chemists, all belong to that faculty. 
For the students themselves, we wish to point out, 
the distinction has only a formal bearing. The 
German student attends lectures where, when, and 
as he likes, and lives as it pleases him. He passes 
from one university to another to study under dif- 
ferent professors, and he presents himself for final 
examination before his faculty—the variety of 
intermediate examinations is almost, and marks 
are entirely, unknown—where he chooses. This 
independent migratory spirit is not at all dis- 
couraged. Naturally, the student likes to study 


examiners. It isa freelife ; some students come to 
nothing, others develop into originals. A little of 
this freedom would possibly disappear with the 
proposed union, we are afraid, as technical colleges 
have a more definite course of studies. 

The technical high schools have four depart- 
ments: architecture and building proper; railways, 
bridges and hydraulic engineering; machinery, 
shipbuilding, electrical engineering; chemistry and 
metallurgy. Riedler proposes to leave the four 
university faculties as before; to segregate two 
faculties: art and architecture, mathematics and 
natural sciences; and to co-ordinate the techical 
departments as stated. He would further suggest 
that mining, forestry and agriculture, and military 
subjects should be taken over from other institutes, 
or organised as special departments, ‘‘ if university 
liberty and military discipline were not incom- 
patible.” The new faculty for mathematics and 
natural philosophy would thus be common to all 
students, whose special training in those branches 
would be imparted in their respective departments. 
Chemistry he would altogether transfer to the tech- 
nical side. 

Professor Riedler does not expect much imme- 
diate support. There would be local difficulties to 
start with. Gd6ttingen may be called the university 
for the technical college at Hanover, and Bonn for 
Aachen ; the one or other seat of learning might 
have to migrate. The technical side would have to 
be granted greater rights and privileges. The title 
ingenieur, which anybody may assume, might be 
limited to certificated high school students ; he 
would not object to doctors of engineering. The 
question of conditions of admission to the new 
universities is only alluded to. At present, the 
gymnasium (classical school) enjoys the privilege of 
keeping everything open for its scholars ; only the 
philosophical faculty immatriculates (viz., inscribes, 
there is no examination), and also examines scholars 
who come with a testimonium maturitatis from a real 
schule which corresponds to the modern side depart- 
ment. Let us first obtain our high school, says Pro- 
fessor Riedler ; then we shall settle how to prepare 
our students for it. But he accentuates again the 
importance of a general training, and to secure it 
he would have one type of school only, make the 
instruction in the lower classes common to all, and 
begin the division into two branches, history and 
languages on the one and mathematics on the 
other side, with the higher classes. How classics 
should be taught, he does not say. The arrange- 
ment would render it more easy for boys to decide 
upon their calling ; girls are not spoken of at all. 
We wonder what the Professor would say to the many 
age limits over here, which bar those whom altered 
circumstances, inclination, health, &c., have forced 
into a different frame of mind. Such age limits 
hardly exist in Germany. 

The suggestion of an art faculty seems to bea 
good idea. When Riedler will neither allow any 
technical branch to be separated from the whole, 
nor listen to particular aggregation of any branch 
to the university in another sense than he advo- 
cates, we must not forget that he speaks of technical 
high schools. Trade and middle-class schools are 
different institutions ; they may be improved, but 
they must not be regarded as preparatory for the 
high school. Continued specialising on high 
schools cannot further the general interests; a 
branch cannot thrive apart from its tree. The 
Berlin academies for building and trades did not 
prosper, until they were immerged in the Berlin 
high school. Riedler would transfer the mining 
academy of Freiberg to Leipzig or Dresden, and 
the academy of Leoben to Vienna, though these 
academies have done eminent service. There are 
great difficulties to be surmounted before the pro- 
posed union between univexsities and technical col- 
leges can be accomplished. Meanwhile, Professor 
Riedler would hand mathematics and science, which 
have no direct interest for clergymen and lawyers, 
and the medical faculty as well, over to the tech- 
nical college, which should train its own teachers. 
The last section deals with a high school for the 
eastern provinces of Prussia. The 30 million 
Germans west of the Elbe have eight technical 
high schools, the 20 millions east of the Elbe one. 
The first choice lies between Breslau, the second 
town of the kingdom, seat of a university, situated 
near the iron and coal district of Upper Silesia, and 
Danzig, near the Baltic, in an agricultural district, 
notable also for shipbuilding and hydraulic engi- 
neering. He discusses the claims of Danzig with a 








have so much of that shallowness which pervades 


for part of his three or four years under his 


certain look to the industrial development of 
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Russia, but guards himself in some remarks of ques- |attended; but, according to Professor Riedler, 
tionable taste against cosmopolitan tendencies, and|even Berlin University, which is credited with | 
the desire of educating the half-Asiatic youths. The|more than 5000 regular students, is not above 
Prussian Government has quite recently been| counting the technical students, who, by permis- | 
obliged to decide that, owing to the crush of stu-|sion of the respective professors, attend certain | 


a suitable place for trying the co-ordination of a 
new technical high school to an established univer- 
sity with 1500 students. If a union should not be 
approved of, the instruction in mathematical 
branches might, at any rate, be made common to 


dents on the engineering department of the tech- 
nical high school at Berlin, foreigners shall only be 
admitted after all German subjects have been 
accommodated ; but there was nothing objection- 
able in this rescript, which is dictated by necessity, 
and applies to that one department only. The 
technical high schools have together about 11,000 
students. 





Some of the universities are much better | all. 


lectures on their lists. 
Professor Riedler objects to ; for the ofticial lists 
distinguish clearly between immatriculated students 
and hearers. In 1896 the 21 German universities 
were attended by 29,802 students (about 4500 
theologists and 8500 students of each of the other 
three faculties), and about 5000 hearers—34,698 in 
Breslau, to return to our subject, would be 


We do not understand what | 


the two institutes. A technical high school would, 
in any case, soon have to be granted both to Danzig 
and to Kiel, which is also a university town. 

These are the main points of Professor Riedler's 
essay. At present he fights for broad principles ; 
details may follow. If his deductions have not 
been represented in a particularly clear manner, 
part of the fault may be charged to the author, 
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d A ! A Review of the Japanese Patent Law, including Regula- 
| tions Relating to Trade Marks and Designs. By W. 
: Mm z Siiver Hatt, Wh. Se., M. Inst. C.E., M.I. Mech. E. 
‘ ee eae London: Office of The Engineer. ; 
i 63> wea ahaa When the new Treaty of Commerce and Naviga- 
Moe tise tion between Great Britain and Japan was agreed 
: <a to, we directed attention to the provisions with re- 
a |S t 3 gard to patents, samples, designs, trade and manu- 
> = a eee : facture marks, forms, and names. Although that 
oi 3 treaty has not yet come generally into force, in 
t T ae virtue of the ‘* most favoured nation ” clause, and 
Cy << his, a | in consequence of an agreement with Germany, the 
La regulations as regards patents, &c., came into 
operation at the beginning of last year, and the 
Fics. 135 to 187. Crrounak Saw For Currinc Armouk-PLatEs. little book before us, which has been prepared by 
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Mr. W. Silver Hall, who is an engineer and patent 
agent in Tokio, will be found useful to all who 
wish to take out patents in Japan or who are in 
any way interested in them. 

The writer explains that although the Japanese 
regulations for patents, trade marks, and designs, 
have, in many respects, been adapted from those 
of other nations, they were originally framed for 
the exclusive use of natives of Japan, and with no 
intention of admitting foreigners to any participa- 
tion therein; and as no subsequent attempt has 
yet been made to modify them for that purpose, 
beyond the addition of clauses requiring («) the 
appointment of a resident agent ; (>) a certificate 
of nationality on the part of an applicant ; and (c) 
a Japanese translation of all documents presented, 
it is not surprising that from a foreign point of 
view they are somewhat unsatisfactory, and pre- 
sent various technical difficulties. It may be well to 
note that as, at present, no certificate or licence 
is required to enable any person, however incom- 
petent, to practice or advertise as a patent agent ; 
those who wish to take out a patent in Japan 
should be careful that the person they select has 
the necessary qualifications, and is of trustworthy 
character, especially as his advice or assistance may 
be required at a later stage, when arrangements 
have to be made for the manufacture in Japan of a 
patented article. 

The book does not pretend to be a complete 
compendium of Japanese Patent Law, but only 
an outline, giving the main points. The complete 
regulations, as translated, occupy 71 octavo pages, 
and comprise some 270 articles, besides Tables, 
schedules, forms to be used on different occasions, 
and the like; and the style in which they are 
compiled is, perhaps inevitably, involved and con- 
fusing. Although Mr. Hall, for convenience of 
reference, has divided his remarks into numbered 
paragraphs, these divisions and numbers do not, 
however, in any way correspond, even in scope or 
sequence, with the numbered articles of the Patent 
Regulations as published. Mr. Hall has not en- 
cumbered his book with even an abstract of those 
numerous details which must be dealt with on the 
spot by the resident agent, and which are of no 
particular interest to the foreign applicant. 

Registration is not granted until after examina- 
tion and approval by the officials of the Patent 
Bureau, which, sometimes, especially during the 
summer months, occupy a considerable time. As 
regards points not definitely mentioned by Mr. 
Hall, such as priority of invention, infringement, 
amendment, disclaimer, appeal, and the like, it may 
be assumed that the Japanese regulations approxi- 
mate to those of other nations; but the present 
practice seems to be somewhat indefinite, and the 
author of the book under notice thinks that fresh 
regulations will probably be issued at an early 
date, defining more clearly, points which are now 
merely matters of practice, and possibly offering 
greater facilities to foreign inventors, who wish to 
protect and exploit their inventions in Japan. In 
the meantime, Mr. Hall has done good service in 
placing before English readers a useful sketch of 
the requirements of Japanese Patent Law, and we 
have no doubt that his book will be found useful 
to some of our readers and interesting to many 
more. 

Les Ballons Sondes. By W. de Fonviktir. Paris, 1898 : 
Gauthier-Villars et Fils. 
In this volume of 112 pages Wilfrid de Fonveille, 
the secretary of the Commission Internationale 
d’Aéronautique, gives a popular account of recent 
yrogress in research by means of unmanned 
ae in with special regard to the work done by 
Hermite and Besancon, and to the international 
ascents. Though published in 1898, the work is 
not carried further than it was in the report which 
we offered to our readers last autumn, and we 
notice that the introduct.on by Bouquet de la Grye, 
president of the Commission Scientifique de Aéro- 
station de Paris, is dated June, 1897. Why this 
short introduction should have especially been 
mentioned on the title page is not clear, for it 
contains nothing but a eulogy of Hermite and 
Besancon. The book is divided into four sections. 


The first is headed, ‘‘ En France ;”’ the second, ‘* A 
L’Etranger.” On both the names of the two ex- 
plorers just quoted predominate. The third section, 
‘**Theory of Balloon Ascents,” is the most interest- 
ing, though it brings a good deal which ought to have 


not be called detailed nor comprehensive. The few 
illustrations—diagrams of recording apparatus used, 
the dromograph, Cailletet’s automatic air collector 
for high strata of the atmosphere, a couple of views 
and curves—are not of a kind to make us overlook 
the imperfections of the book which the author 
acknowledges, although he speaks of great efforts 
in order to make himself worthy of the sympathy 
of the author of theintroduction. Still we welcome 
a popular book by an expert on a subject which 
needs general sympathy and support to thrive, and 
we are glad to see that a Paris committee com- 
prising names of eminence like Roland Bonaparte, 
Teisserenc de Bort, Cailletet, M. de la Grye, Krebs, 
Mascart, and Violle will assist Hermite and Besancon 
both with advice and with means. The work is 
important. The science of meteorology has its 
charms for everybody, and that is certainly not the 
only reason for which the high atmosphere should 
be explored. But a good deal of material will have 
to be collected before reliable and useful conclu- 
sions can be drawn. 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XVI. 
Tue ArRMouR-PLATE DEPaRTMENT—(continued). 
Hardening Plant. — The horizontal hardening 
plant is placed approximately in the centre of the 
group of cementing furnaces in which the plates 
are heated. The pit containing the sprinkling 
jet apparatus is 8 metres (26 ft. 3 in.) long, 
3.900 metres (12 ft. 10 in.) wide, and 4.300 metres 
(14 ft. 1 in.) deep. The series of tubes through 
which the lower surface of the plate is sprinkled 
is mounted on a moveable frame, placed higher 








been disposed of in the first section. The accounts of 
the international ascents, in the fourth section, can- 





or lower in the pi according to the shape of the 
plate. Those tubes that sprinkle the upper sur- 

















face are mounted on wheels. When the plate is 
laid on the bottom frame, the top series of tubes 
is brought over it, and connected to the water 
main leading from a reservoir, at such a level 
as to maintain a pressure of 3 kilogrammes per 
square centimetre (42.67 lb. per square inch). Con- 
trolling valves are placed on the mains, in order to 
regulate the quantity of sprinkling water delivered, 

The second water-hardening device consists of 
two wrought-iron tanks 6 metres (19 ft. 9 in.) long, 
and 3 metres (9 ft. 10 in.) high, placed in a pit. 
These tanks are 1.500 metre (4 ft. 11 in.) ap art 
The two inside walls of the tanks are drilled with 
holes 374 millimetres (14 in.) apart over the whole 
of their surface, and the tanks are divided hori- 
zontally into five water-tight compartments, each 
of which can be isolated by means of valves. By 
this arrangement it is possible to use only the exact 
number of holes required for sprinkling any par- 
ticular plate. Further regulation is obtained by 
closing any excess number of holes with wooden 
plugs. The plates are heated vertically in furnaces 
to be described further on. They are carried by a 
special frame suspended to the travelling crane. 

The method of vertical hardening by means of 
water jets has many advantages. The plate being 
suspended during the operation, it can be brought 
nearer one or the other of the perforated walls, in 
order to vary the rate of cooling on the adjacent 
surface. It can also be shifted to-and-fro in such 
a manner as to place a part of the surface outside 
the action of the jets. 

Hardening by immersion is effected in a wrought- 
iron tank 5.500 metres (18 ft.) in diameter, and 
7.300 metres (24 ft.) deep; this tank is filled, 
according to circumstances, either with oil or 
water. ‘This plant is only now used for hardening 
special pieces, as armour-plates are always water- 
hardened by one or the other of the sprinkling 
processes above described. When a piece has to 
be hardened in water, a pump is used to empty the 
tank and transfer the oil to another reservoir ; this 
pump also serves to agitate the oil or the water 
during the hardening operation. The oil can be 
afterwards admitted to the tank through a series of 
valves. 

Two furnaces placed near the tank serve to heat 
large armour-plates vertically. One is 10 metres 
(32 ft. 9 in.) long; 3.500 metres (11 ft. 6 in.) 
high, and 1.500 metre (4 ft. 11 in.) wide. The 
top is closed by a movable arch, which is lifted 
off by a travelling crane when a plate is to 
be put in or taken out. The other furnace is 
6 metres (19 ft. 8 in.) long, with three fires on 
each side. These furnaces are used for heating 
largearmour-plates previous to their being hardened, 
either by immersion or by sprinkling. Thin plates 
are heated vertically in a similar furnace, and are 
hardened by immersion in a water tank placed in 
the same line as the furnace. This furnace can be 
opened at one end, and the plate dipped rapidly, 
without having lost any appreciable amount of 
heat. A fourth furnace, with a revolving hearth, 
is used for heating gun parts, such as hoops, 
trunnion rings, &c. Near this is a round wrought- 
iron tank filled with water, in which the pieces are 
dipped. 

Diameter of tank 


2.450 m. ( 8 ft. 04 in.) 
Depth ... os 4, 


n 
000 m. (13 ,, 14, ) 


The plant for gun tempering consists of two 
vertical furnaces and a tank, placed in a large 
pit 14.500 metres (47 ft. 7 in.) long, 11 metres 
(36 ft.) wide, and 14.500 metres (47 ft. 7 in.) deep. 
The large furnace is 18.300 metres (60 ft.) high ; 
it is provided with five tiers of fires, one above the 
other. The gases escape on the opposite side, 
through a series of openings with outlets in a flue 
built up the whole height of the furnace. The side 
of the furnace which is nearest to the pit opens out 
in one piece for admitting and removing the pieces. 
The tempering tank can therefore be reached 
with little delay, as the piece has not to be lifted 
out of the furnace. The opening is closed by a 
kind of casing consisting of a series of iron frames 
lined with firebricks and connected together, the 
whole being suspended on a traverse beam that 
turns on a pivot. During the heating operation the 
piece being treated is caused to revolve slowly (one 
revolution per minute) in order to obtain an equal 
distribution of heat on all points. The apparatus 
to which the piece is suspended rests on a roller 
path, carried by a beam which is supported from 
the top of the furnace. The rotary motion Is given 
by an electric motor. The tempering tank is placed 
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opposite the furnace opening, 9.450 metres (31 ft.) 
distant from it ; itis 2 metres (6 ft. 6in.) in dia- 
meter, and 20.500 metres (67 ft. 3 in.) deep ; its 
capacity is 125 cubic metres (4415 cubic feet). The 
greatest length the present furnace can take is 
16 metres (52 ft. 6 in.), but the tank can take a 
piece 18 metres (59 ft.) long. The tank is filled 
with water or oil, according to requirements ; by 
means of a pump and special piping, oil or water 
can be delivered during the period of tempering 
inside hollow pieces under treatment. We shall 
illustrate this tempering apparatus when we de- 
scribe the artillery department of the works. 

The armour-plate hardening tank, the oil reser- 
yoir, and the gun-tempering tank, are in communica- 
tion with each other by means of pipes; this arrange- 
ment enables the oil to be circulated from one tank 
to another, according to the nature of work in 
progress. ’ . 

A second vertical furnace, but of reduced dimen- 
sions, is used for heating small and medium-sized 
pieces ; its capacity is sufficient to take forgings 
10 metres (32 ft. 9 in.) long. The piece is caused 
to revolve in this furnace during the heat; but 
instead of being suspended, it rests on the hearth 
which is sect on a centre. The furnace is on one 
side of the pit, in the same line as the tempering 
tank ; it is opened in the same way as the larger 
one, and, as in the case of the other furnace, only 
a single movement is required to place the piece 
in the tank. To avoid loss of heat, it is absolutely 
necessary that the piece should be transferred 
quickly from the furnace to the tanks. 

All the appliances described above are served 
by two electric travellers, of 40 and 80 tons capa- 
city respectively. Both are fitted with powerful 
brakes, enabling the pieces to be lowered rapidly 
into the tanks. Owing to the great depth of the 
gun-tempering tank, both travellers are provided 
with a considerable length of chain. The vertical 
travel of the hook is 22 metres (75 ft.) ; the chains 
are plate chains ; that for the 80-ton traveller is 
74 metres (243 ft.) long and weighs 11 tons. 


Distance from centre to 
centre of overhead tracks 17.350 m. (56 ft. 11 in.) 
Width served by the hook 15.550 m. (51 ft.) 
Speed of travel (longi- 
tudinal) per minute 35 m. (114 ft. 10 in.) 
20 m. (65 ft. 8 in.) 


Travel of hook (transversely) 
per minute... wai Be 

Lifting speeds: 3m. (9 ft. 10 in.) for heavy loads, 
and 6 m. (19 ft. 8 in.) per minute for medium loads 

The 40-ton traveller is provided with a 75,000 
watt dynamo, and the 80-ton traveller with a 
100,000 watt dynamo. The electrical energy is 
supplied by two 220 volts direct-current generators, 
which give the power necessary for this department 
of the steel works. The current is taken for each 
traveller, on a main that extends on the whole 
length of the works. 

Ingot Preparing Shop.—The shop in which ingots 
undergo preparation occupies the southern end of 
the building. It contains special machine tools, 
which cut and bore compressed steel ingots previous 
to their being distributed in the forging shop. We 
may mention the following tools among others: 
Two lathes 9.800 metres (32 ft. 2 in.), length of 
frame, 1.100 metre (3 ft. 72 in.) height of centres, 
to cut the ingots according to requirements. They 
are fitted with four tool-slides, that can work to- 
gether and cut in two places at once. They are, 
moreover, provided with the necessary tools to bore 
ingots 1.500 metre (4 ft. 11 in.) long. These lathes 
can take ingots up to 1.400 metre (4 ft. 7 in.) in 
diameter, 5.500 metres (18 ft. 04 in.) long, and weigh- 
ing 60 tons (see Fig. 133, page 522). There is one 
boring machine, with hydraulic feed device, to bore 
out ingots for the manufacture of hollow forgings. 
The ingot is fixed in a revolving jacket, placed on 
the middle of the length of the frame. Boring is 
carried on at both ends simultaneously by means 
of two boring bars, which are kept at a regular feed 
by two hydraulic rams. These bars are of two 
kinds, one boring out a central core, the other 
clearing out the central part (Fig. 132). Some 
specifications require that the core be inspected, 
In order to ascertain that the ingot does not con- 
tain any internal flaws. 

Diameter of largest ingots 
bored Py + . 1,400 m. ( 4 ft.7 in.) 


Length hai ons ..» 6.000 ” (19 ” 8 ” ) 
lameter of usual bore ... 0.400,, (1,, 4,, ) 
Ingots can be finish-bored up to .800 metre 


diameter (2 ft. 7} in.). 
Another powerful lathe is used for cutting up 


very large ingots, and to rough-turn heavy forgings. 
It can work pieces weighing up to 100 tons. 


Length of frame ... 17.500 m. (57 ft. 5 in.) 


Height of centres ae DOO a Se SD 
Length between centres ... 16.700 ,, (54 ,, on 
Diameter of faceplate <ac a Bia Be 


There are four tool-holders, two on each side. The 
total weight of this lathe is 312 tons. 

Near these lathes is a powerful vertical finish- 
boring machine, placed in a pit, and which is used 
for finishing the inside surfaces of turret armour. 
It can treat cylindrical or conical turrets 5 metres 
(16 ft. 6 in.) in diameter and 6.600 metres 
(21 ft. 8 in.) high. 

Each one of these machine tools is driven by a 
separate dynamo. The pieces are lifted in and out 
of place by the two travellers of 40 and 80 tons 
already described. 

Armour-Plate Finishing Shop (Fig. 134).—As a 
rule, the armour-plates on leaving the steam ham- 
mer or the rolling mill are moulded to shape and 
then cut to size. The cutting is done by circular 
saws of a special type designed and manufactured by 
Messrs. Schneider and Co. The plate is fixed, while 
the saw travels forward. These machines are of two 
sizes. 

The largest-sized machine (Figs. 135 to 137) for 
finishing thick plates consists of a low frame 11 
metres (36 ft.) long, 2.300 metres (7 ft. 64 in.) wide, 
and of a slide on which are mounted two headstocks, 
one carrying a shaft, at one end of which is fixed 
the circular saw, a large toothed wheel gearing in 
a screw being fixed at the other end. A long shaft 
runs the whole length of the machine, and is set 
in motion by a transmission fitted on the end of 
the frame. The driving screw which sets the 
toothed wheel in motion is placed in a casing that 
forms one piece with the headstock on that side, 
and travels forward with it. The long shaft is 
provided with a groove on its whole length, in 
which slides a screw key. The headstock on the 
side of the saw is made to slide crosswise, to facili- 
tate the regulation of the cut. When the plate has 
been put in place and strongly bolted down, the 
line of cut being parallel to the machine frame, the 
saw is made to advance in place exactly opposite 
the line of cut. This is easily obtained, as the 
shaft on which the saw is fixed can move to-and- 
fro in the toothed wheel on the opposite side. 

The saw is a hard-steel disc 22 millimetres ({ in.) 
thick, with 76 tool-holders 24 millimetres (42 in.) 
wide and 70 millimetres (2? in.) deep around its 
periphery ; these holders contain an equal number of 
cutters, half of which are 25 millimetres (1 in. bare) 
wide, the other half being 12 millimetres (4 in. 
bare) wide, the latter tools jutting out 2 millimetres 
(Ps in.) over the wider ones, in order to divide the 
steel cuttings in two. These cutting tools are held 
in place each by two screws, one at the back which 
acts as a thrust and serves to place them all at the 
same distance from the centre ; the other holding 
the tool firm in its socket. The tools are manu- 
factured entirely by a filing machine ; each one re- 
quires 14 operations to give it the necessary shape. 
A special process enables them, however, to be 
manufactured in quantity at the cost of 2d. each. 
The proper feed of the saw in the plate is insured 
by a screw which draws forward the saw-carrying 
frame. The speed varies according to the hardness 
and thickness of the plates ; for nickel-steel plates 
.300 metre (iis. in.) thick, the travel is .120 
metre (4? in.). hese machines can cut plates 
8 metres (26 ft. 3 in.) long and .600 metre (23% in.) 
thick as a maximum. 

Diameter ofsaw ... —... 
Speed at circumference per 
minute eee see eee 


2.050 m. (6 ft. 8}4 in.) 


4.200 ” (13,, 98 a 


The shop contains five large sawing machines 
and three smaller ones for thin plates. The latter 
are of the same type as the heavier ones, but the 
saw is .964 metre (38 in.) in diameter and carries 
only 38 tools, 19 being 15 millimetres (2 in.) wide 
at the cutting part, and the remainder 8 millimetres 


(+5 in.). 





MACHINE-MOULDED WHEELS. 
No. XXI. 


By JoserH Horner. 


THERE is no hard-and-fast method of marking off 
and working the teeth of the blocks for helical 
wheels any more than there is of common gears. 
Methods may be modified according to the degree 





of precision required, and as these demands will 


vary, it will be well to indicate a choice of two or 
three methods. 

Before any marking out of teeth is done, the 
blocks must be first prepared in a cubical form ; 
and, before preparing these, it will be necessary to 
decide on the method of jointing. The latter 
device is not necessary when carriers like those 
illustrated in the last article are employed. But 
it is always desirable to joint along the plane made 
by the apex of the teeth, on account of the great 
convenience of marking out the teeth forms in that 
plane. In addition to this, I believe by far the 
largest majority of blocks used are jointed ver- 
tically behind the teeth, for the convenience of 
withdrawal in machines which are unfitted with any 
special adjustable carrier. In such cases there are 
two movements to be provided for. One, in the 
vertical direction, for the main body or backing 
piece, and one in the horizontal, for the actual 
teeth, the former being lifted from the mould by 
the machine carrier, the latter by the fingers of 
the moulder. The two portions must, however, be 
attached in such a way that during the ramming 
they shall be retained in their relative positions, 
without risk of movement; while they shall be 
separated during the act of withdrawal with no 
loss of time, and without risk of starting the sand 
of the mould. Screws, wires, or skewers are not 
suitable in the case of blocks, the component 
parts of which have to be separated many hun- 
dreds of times during the periods in which they 
remain in service. Sliding dovetails or plain grooves 
afford the most suitable means. 

The three usual methods of jointing blocks are 
illustrated in Figs. 300, 302, 304, and 306. In Fig. 300 
the teeth are attached to a thin backing A, which 
is grooved into the main body B, which is bolted to 
the carrier. In Figs. 302 and 304 the piece A is 
attached to B by means of a broad dovetail. In 
Fig. 305 A is jointed to B with a pair of small dove- 
tails, Figs. 302, 304, and 305 are in effect the same. 
The teeth cannot move forward out of place. In 
Fig. 300 they may, because the edges are not 
bevelled or dovetailed, and the teeth must, there- 
fore, be kept pressed against their backing by the 
fingers of the moulder until sufficient sand has been 
rammed against them to maintain them in position. 
There is not much to choose between these arrange- 
ments, but Fig. 302 is, perhaps, the most readily 
made, and the best. The suitable amount of taper 
to be given to insure freedom of delivery is seen in 
Fig. 306. The dovetail may be on the back piece, 
as in Fig. 302, or on the front piece, Fig. 304 ; it 
does not matter which, provided the taper is arranged 
so that the hinder block B shall lift vertically away 
from A. 

The main block or backing is in one, as shown in 
these figures, but the actual tooth block is jointed 
in the plane a a of the apex of the teeth, Figs. 299, 
301, and 303. Quite apart from the desirability 
of having these pieces jointed in order to permit of 
the marking out of the teeth in this plane, there is 
a considerable advantage in having the upper and 
lower parts of the teeth separated, inasmuch as the 
ramming of the lower half is facilitated by the 
removal of the upper portion for the time being. 
In the case of small pinions, another joint between 
the two teeth often has to be made, for reasons to 
be noted presently. 

The following are the details involved in the 
preparation of blocks of these types : 

The outer backing B is first planed to suitable 
cubical dimensions, leaving the thickness or depth, 
corresponding with the tooth face, a trifle in excess 
of the finished width of face of the wheel. A 
groove is rebated for the broad dovetail, or for the 
two dovetails, when such are used, and the dove- 
tail is fitted carefully in, being made to fit closely 
on face and edges in order that it shall wear durably. 
It is fitted first as in Figs. 306 and 307, leaving an 
excess in thickness to be planed off flush with the 
face of the block, and an excess in length, neces- 
sary for exact fitting, leaving the ends to be sawn 
and planed off subsequently. Then the front block 
A, Fig. 308, is planed to cubical dimensions, and 
glued upon the face of the dovetail a, and left 
sufficiently long for the glue to set. Afterwards 
the dovetail is knocked back with A attached, and 
four or five fine screws are driven through a into 
A, making the two as one piece. Instead of fitting 
the dovetails as separate slips, as in Figs. 302 and 
305, they can be cut in the solid, as in Fig. 304. 
It is a detail of construction which is of little 
moment. 





The next step is to strike a centre line over the 
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block at the back, and on top and bottom ; then to| the dimensions and curves being taken directly off | struck, thus giving all that it necessary for marking 


strike the curvature of the rim on top and bottom| the full-sized drawing. 
faces preparatory to fitting blocks for the teeth. | teeth are marked through the pitch points radially | 
|from the centre of the wheel, Fig. 300, the block 


Fig. 309 shows the block at this stage, and 
Fig. 310 the blocks for the teeth glued on and 


struck out. 


Previous to striking out, and having 


each of the separate components fitted, the slight 


a few fine shavings making everything flush to the 

















exact width of face required. 





























(974 a) 


a 
(43146) 





of a drawing-board or bench, on which the centre 
| is located in line with the centre line of the block. 
excess of thickness left on originally. is planed off, |The radial lines are squared over the curved face 





The centre lines of the | the teeth on the joint face. 

There is an advantage in preparing the hinder 
block B first in two parts jointed in the plane a—u, 
Figs. 299 and 301, notwithstanding that it is used 
as a solid block subsequently. In this method two 
pieces, each planed of half the width of face of the 
block, would be jointed and fastened together 
of the tooth block, and the block is turned upside | temporarily with screws, and the fitting of the 
down and clamped again against the edge of the |tooth backings with dovetails done as_ before 


Fug 308. c 


being clamped the while with dogs against the edge 








Fig.305. 
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The backings are generally made in pine, but 
the teeth should always be made in mahogany, bay 
wood, or equally hard and non-shrinkable timber. 
It is desirable to cut the rough blocks for the teeth 
in such a way that the grain shall run the length- 


way of the finished teeth. 


If this is not attended 


to, the grain will be short at the acute angles, and 


very liable to fracture. 


The ends of the rough 


blocks must be sawn off at the angle corresponding 


with the teeth angles. 


The marking out and the working of the teeth ‘ae 
is done as follows: The outer curve }, Fig. 310, | plane, the tooth blocks are slipped out from the | rate. To work them, therefore, it is necessary to 
corresponding with the tooth points, having been 


worked across with a plane, the tooth centres | back and thence carried over the joint face of’ one | which the teeth form short sections. 4 
and forms are marked out on the opposite faces, |of the blocks. Replacing it, the pitch circle is| be done with gouge and chisel by the al 





(4340) 


board with centre lines corresponding. Then the |directed. After the teeth are marked out, then 
centre lines of the teeth are drawn across the the teeth and the hinder block can be parted at the 
second face from the edge b to the centre of the same time, and the necessary lines carried over the 
wheel, giving the centres from which the tooth | middle face for the marking of the teeth. Finally, 
forms on the second face are marked precisely like | the two pieces which form the hinder block will be 
those on the first. glued together, the screws being put in permanently 

At the same time that the tooth centres on the | to reinforce the glue. sil 
outer faces are marked, the positions of the centres) The teeth have to be worked to these sections 
for the middle plane a—a are marked also radially, forms so struck out, throughout their entire length. 
and these, too, are squared across the curved outer It is very easy to depart from strict accuracy 1n 5° 
face. To mark the tooth forms on the middle | doing, and helical wheels are valueless if not accu- 


i h t twist of the screw threads of 
impart the exact tw Pr ene 


d of a 


king, and the radial lines squared over at the 
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MAQUAIRE’S AUTOMATIC REGULATOR. 


(For Description, see Page 528.) 
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templet, or templets. First, however, it is neces-| trically with regard to the radial centre lines of the 
sary to get the correct screw form on the tooth! teeth. Thisis insured on the outer, and on the joint 
points b, Fig. 310, as a guide to the templets. This | faces by the striking out doneonthem. At positions 
may be done by the bending of a broad strip of | intermediate therewith it is secured by the use of 
steel from the tooth edges at the points, from face|a templet. In working with such a templet, 
to face of the block. But the steel must be laid | Figs. 313 and 314, it is essential to accuracy that 
closely in contact with the curved face. It is better, | the templet be held normally ; that is, when in the 
however, to divide the distance a between the tooth final position its edges a, a, must not only coincide 
centres, or the edges of the teeth at the points, | with the lines drawn on the tooth points, but the 
Fig. 311, and also the distance b between the faces, | shoulders b, b of the templet must bear on the 
Into the same number of equal parts, and lay the tooth points. If one bears closely, and the other is 
steel against the points of intersection, and so scribe | off, the tooth space will not be true. It is 
the lines. Another way is to draw diagonal lines | desirable to make and use two templets, one 
representing the lines of the tooth points on paper,| to be worked parallel with the wheel - block 
ig. $12, and glue this round the face of the block, | faces (Fig. 313), as the teeth are struck out; 

When the twist: will be developed. the other (Fig. 314) to be worked normally to the 
The twist of these lines on the tooth points will| axis of the teeth. In other words, the first will 

€ scarcely perceptible on the largest blocks, though | correspond with the circumferential pitch, and the 
very marked on the smallest. It is essential, how- pocnea with the normal pitch. The only reason 
ever, that the lines be worked by as carefully as| why the employment of the second templet is de- 
ee in every instance. Equally important it is| sirable, is that it is easier to test the work with 
tthe tooth sections stand everywhere symme-’ that than with the other. The fact is obvious when 
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using them. In the case of the first, the least 
falling away from perfect parallelism gives false 
results, but with the second, held squarely across, 
the hand feels quicker than the eye can see the 
exact normal position. There is, of course, a 
difference in the forms of the two templets, corre- 
sponding with the difference in the sections of the 
teeth taken in the two directions. The difference 
is that between the linesc and d (Fig. 301). The 
templet for d should be employed for finishing, but 
that for c may be used for roughing out by, to 
within, say, jj; in. of the finished sizes. On the 
care with which this work is done will the truth of 
the block depend. The outside faces of the teeth 
are worked similarly. But as these portions have 
nothing whatever to do with the formation of the 
mould it is not necessary to be particular about 
them, provided they are cut down sufficiently to 
clear the rammed teeth. It is with the space 
within the two teeth that the utmost care must 
be taken, the cutting being done most cautiously 
as the teeth near completion. 








528 


ENGINEERING. 








[APRIL 20. 1808. 





— 
$s 





By the exercise of reasonable care, practically 
perfect tooth forms can be obtained in this way. 
But it is as well to point out that any risk of in- 
accurate results can be eliminated by spending a 
little more time in jointing. Though probably not 
often adopted, I will indicate the method, because 
in certain cases I have tested it. The principle is 
simply to take other faces besides those corre- 
sponding with the tooth points for marking the 
helical twist upon, a device which is obviously more 
advantageous in the case of small wheels and 
pinions than in those of large diameter. Nothing 
is left then for the templet but the checking of the 
sectional profiles of the teeth, the accuracy of the 
twisted form being insured by the lines marked on 
the joint faces made in pitch plane and root plane. 
That it is not judicious to trust absolutely to the 
guidance of a templet for working the tooth forms 
when the amount of twist is considerable is clear 
from Figs. 315 to 320, which illustrate the effect of 
diameters on the forms of teeth, and indicate how 
the exact curves can be obtained for different 
planes, so that each tooth will form a portion of a 
true screw, every section standing normally on its 
cylinder. 

Figs. 515 and 316 show the teeth of a wheel and 
pinion respectively, with their radial centre lines 
a, 2, in which the lead of the teeth is just equal to 
the pitch. As the centre lines must be radial in 
any section, the longitudinal centre lines a, b, ¢ 
must be in different planes. Fig. 317 shows the 
centre lines a, b, ¢ corresponding with those of one 
tooth in the wheel in Fig. 315, and Fig. 318 those 
corresponding with the pinion in Fig. 316 ; and 
the effect of those differences in curvature and 
centres is seen in Figs. 319 and 320, which showa 
tooth of the wheel and of the pinion respectively, 
the lines in each of these figures representing the 
width or tooth thickness on the points, pitch 
planes, and roots. Now since it is easy from 
drawings like Figs. 315 and 316 to obtain the cor- 
rect angle or twist, and the correct widths at a, b, 
c, it is better to mark those directly upon the 
tooth block than to trust entirely to the templet 
when the angle or twist is of considerable amount. 

Thus, for example, since the blocks from which 
the teeth are cut are solid in the first place, it is 
easy to mark the curve of the tooth roots on the 
back of these blocks, provided they are screwed on 
only temporarily in the first place. Putting two 
fine screws in, in the centres of the teeth, Fig. 321, 
these can be removed for the marking of the roots, 
Fig. 322, which will be set in by the chisel. Then, 
replacing the block, it can be glued permanently, 
and the screws run in to insure the correct position 
of the teeth, which can be worked from point to 
root with templet in the manner previously de- 
scribed, but with greater expedition, and with the 
certainty that the roots will be of correct width, 
and not cut too barely on one side, and too full on 
the side opposite. There is but one objection to 
this device, and it is that it prevents the marking 
of the radius at the roots of the teeth. This can 
be inserted afterwards, and, if glued in neatly 
and well varnished, will be a permanent job. Or 
the joint can be made short of the radius, as in 
Fig. 323 at a, in which case the working depth of 
the tooth is cut by the helical lines, and the root 
radius cut subsequently. 

With a little more trouble a joint can be made 
round the pitch plane in precisely similar fashion 
(Fig. 323, b), anc the twist marked there also. It 
insures the tooth thickness being correct through- 
out, and is therefore advantageous, while the extra 
work of making the joint is of little or no conse- 
quence compared with the perfect accuracy so 
desirable. 

There is yet one other way of making these 
teeth accurately. It is, in effect, to revert to the 
original stepped gears. Cut a few steps, say from 
four to six, in the teoth width, glue them round 
the block, and shave away the projecting parts, 
merging the steps into the screws. In the pre- 
paration of the steps the same tooth curves 
will be used throughout, but the width of the 
steps must be greater than the tooth widths by 
the distance o, Fig. 324, divided by the number of 
steps in the width A. Fig. 325 shows one tooth on 
the block in face view, when glued up. This will 
not be more accurate than the preceding methods, 
while the numerous glued joints are objectionable, 
tending to overlap in time by frequent mouldings 
ia the damp sand, 

In the case of small pinions it is generally neces- 
sary to make a joint in addition to those shown in 





the wheel-block figures, in order to allow of the 
withdrawal of the teeth. This is due to the fact 
that the curvature is great enough to throw the 
outer faces of the teeth beyond parallel planes b, b, 
Fig. 304. The teeth are, therefore, parted as shown 
in the figure at ¢ and in Fig. 303 ; or the outer faces 
must be cut away at b, b to clear the sand during 
withdrawal, by which the dividing of the teeth is 
avoided, the outer edges being shaved off parallel 
with each other, b, b; and then the teeth are not 
so likely to become shifted as they are when 
divided. And since a ramming block has to be 
laid against, or else fastened to, one side, as in 
spur blocks, in order to afford a support to the sand 
during ramming, this disposes of the difficulty on 
that side. 








AUTOMATIC GAS GOVERNOR. 

WE illustrate on page 527 a system of automatically 
regulating pressures and similar work, which has been 
introduced by a well-known French electrician, Mr. 
Frederic Maquaire ; and while, as shown, it is arranged 
for governing gas pressures, it would be difficult to 
enumerate all the possible applications. The prin- 
cipal function of the apparatus is to maintain a con- 
stant pressure, irrespective of the variations in supply 
or of the nature of the fluid, and apart altogether from 
differences in the absolute values of the pressures, 
densities, temperatures, speeds, &c. For instance, in 
the case of illuminating gas the variations on test did 
not reach 1 millimetre of water, equal to ;';in., while 
the variation in the pressure of supply, and the number 
of burners at work was in the ratio of 1 to9. These 
trials were made in the laboratory of the Direction Ad- 
ministrative des Travaux de la Ville de Paris. Other 
applications include the regulating of draughts in a 
chimney, and the admission of air underneath the 
grate to assist in attaining fuel economy and smoke 
consumption, the regulating of temperature, in heat- 
ing and ventilating installations, and in controlling 
operations in sugar and perfume making, distilling, 
brewing, &c., in pottery and metallurgical furnaces, 
and in many laboratory tests. 

Fig. 1 shows the general arrangement: A being a 
form of reducing valve, in this case a special cock, 
on the supply pipe, further along which there is an 
orifice B a 8 to a space G closed by a flexible 
membrane E. If the pressure in the pipe were feeble 
it would fail to operate the cock by means of the 
membrane, in which case an auxiliary force in the 
form of an electric motor is brought into action. 
The link ¢ operates a commutator lever H I, which is 
of a conducting material, and thus by its movement 
forms a circuit between the contact points K, Land 
the electric motor operating the controlling cock. 

In order to vary the pressure at which the membrane 
comes into action, the —— parts—membrane, con- 
necting-link, and lever—can be perfectly balanced by 
counterweights H and A)(Fig.3). In this way the centre 
of gravity of the whole of the moving parts can be made 
to coincide with the axis of oscillation of the commutator 
lever. This illustration (Fig. 3) shows how the pressure 
may be regulated at will or measured, by an antago- 
nistic force acting in opposition to the pressure de- 
veloped in the chamber G. The commutator lever, 
instead of having a pivot, is fixed to its support M T 
by a flexible plate o. The support can pivot about the 
axis of rotation, of which the direction passes through 
o and coincides with the line of flexure of the flexible 
plate, i.e., with the point of oscillation of the com- 
mutator lever HI. A strong spring P! presses the 
arm M of the support M T against the regulating screws 
P, the head of which is furnished with an index finger 
moving over a graduated disc d. In this way any de- 
sired pressure may be arranged for on the membrane. 
The commutator thus becomes a dynamometer, the 
value of the opposing force ——— and indicating 
the variations of the pressure of the fluid as it leaves 
the regulating cock or valve. The distance between 
the two points of contact K and L can be varied to 
limit pressure in the chamber G. Flexible plates are 
used to connect the membrane E and its lever. There 
is thus no friction, and the apparatus responds to the 
least variation in the pressure. If it varies beyond 
the limits fixed by the play of the stops K and L, the 
point of the commutator comes in contact with one 
or the other, and closes the circuit connecting with 
the electric motor acting on the regulating cock. The 
inventor makes use of a special motor, arrangements 
being made in order to reverse the rotation according 
as the lever comes in contact with one or other of the 
two stops, In the motor shown by Figs. 1 and 4, the 
field magnets are 
furnished with pole-pieces arranged so as to tend to 
lift the armature, whereby the friction is reduced. 
Three brushes 2, y, <, ae 4 suitable positions, the 
first being opposite one of the pole-pieces, while the 


points of contact of the other two brushes are on the | 
neutral lines at opposite sides of the commutator. Nor- | 1880 and K.C.B. in 1895, married, in 
mally x is coupled direct to the battery, so that when | Frances, daughter of the Rev. H. Gry 
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circuit is completed through one or other of the 
brushes y and z, and the rotation of the armature cor. 
responds to the flow of the current. The armature 
operates by worm and spur gear the regulator cock. At 
its extreme positions further movement is prevented 
by an insulated stop R breaking the contacts aa atV 
and V!. When it is a question of developing greater 
work, and consequently employing larger currents, all 
contact points are furnished with carbon contact. 
pieces, in order to avoid trouble from oxidisation of 
the contact pieces. 

Under some conditions it may be advantageous to 
employ other types of motors than those described ; 
say one having non- permanent field magnets with 
separate exciting circuits, and, of course, the regu- 
lating cock must be designed with special care. Some 
types are shown by Figs. 5 to 11, of the cock, the 
slide, and valve iy ae Figs. 5 and 6 are sections, 
and Figs. 7 and 8 developments in detail of the first 
named, allowing the passage for the flow of fluid to 
be varied in area according to any desired law, and 
insuring that the jet will be of good form. It is im- 
portant that the valve should work with a speed 
agreeing with that of the flow of the fluid. This 
condition is realised by placing intermediate gearing 
between the motor and the regulating valve so as to 
modify the speed ratio between the two and thus in- 
sure good results. 

In the case of long lengths of pipes having portions 
at very different levels working, the inventor makes 
use of several regulating chambers as shown diagram- 
matically in Fig. 2, which are placed as shown by 
xand y at the points of highest and lowest pressure. 
All the chambers in such case are connected with one 
motor. In the case of lines of pipes having branches 
taking a large proportion of the total flow, each of 
the branches would have its own regulating arrange- 
ments. 








RussIAN METALLURGICAL INDustTRY. — Russia has be- 
come a great iron-producing country. Pig is now turned 
out inseven Russian districts. The output of the first of 
these—the Ural—last year was 676,000 tons. The corre- 
sponding output in Southern Russia last vear was 723,500 
tons, in Poland, 253,000 tons; in Central Russia, 161,800 
tons; in Finland, 25,000 tons; and in the north and 
Siberia, 15,000 tons. Russia accordingly turned out pig 
last year to the by no means unimportant extent of 
1,854,300 tons. The corresponding output in 1880 did 
not exceed 400,000 tons. 


Tue Late Coronet Sir Vivian Masenpie.—We 
regret to hear of the sudden death at Oxford on Sunday, 
the 24th inst., of Colonel Sir Vivian Majendie, the chief 
inspector of explosives to the Home Office. He had gone 
to Oxford on a visit to his sister, attended evening service 
on that day at St. Philip and St. James’s Church, and, 
being seized with illness, was removed to the vicara| 
where he expired within a short time from failure of the 
heart’s action. Born in 1836, he was the son of Major 
J. R. Majendie, of Pipe Grange, near Lichfield. He 
was educated at Leamington College, and, passing 
through the Royal Military Academy, entered the Royal 
Artillery in 1854, becoming captain in 1861, major in 
1872, and lieutenant-colonel in 1881. He had not to wait 
long before seeing active service, for he took part in the 
Crimean campaign in 1855, receiving the medal with 
clasp and the Turkish medal. He also served with dis- 
tinction in the Indian Mutiny, and was present at the 
capture of Lucknow. After acting successively as 
Captain-Instructor and Assistant Superintendent of the 
Royal Laboratory at Woolwich, he was given, in 1871, 
the appointment of Chief Inspector of Explosives to the 
Home Office, which he held ever since ; and it is not too 
much to say that in that capacity he rformed 
courageous acts, which, in the service, would have won 
him the Victoria Cross, and they were none the less 
heroic because they were not done in moments of great 
excitement, but with calmness, and solely for humanity 
and not for glory. He was responsible not only for the 

riodical inspection of the various gunpowder and 

indred manufactories scattered throughout the country, 
and for the investigation of the circumstances attending 
the accidents that occur in them from time to time, but 
also had to examine very many of the bombs and infernal 
machines that fell into the hands of the police or were 
left for felonious purposes in public places. sets 20 
ences in this duty, as the Times says, were particu arly 
numerous in the years 1883 and 1884, when he was called 
upon to act in connection with the series of outrages. The 
enliee attempts to blow up Charing Cross, Paddington, 
and Ludgate-hill Railway stations in the latter year 
cast upon him the delicate task of dissecting severa 
fully-charged infernal machines, which had only failed to 
explode in one case because the clockwork had prema- 
turel en 4 0m and in another because the trigger of = 
pistol that formed part of the mechanism luckily missed 
the detonating material by a hair's breadth. In his 
official position he was also concerned with drawing p 
troleum, and it is not very long since he returned from 
z tour in America undertaken to study the methods “s 
storage and transport in operation there. He was the 
author of the Official Guide-Book to the Explosives Acts 
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SOUTH WALES COLLIERS’ STRIKE. 


We have been requested by the Monmouthshire and 
South Wales Coalowners’ Association to publish the fol- 
lowing statement conveying the views of the employers 
in the above-named association on the strike of colliery 
workmen in Monmouthshire and South Wales. 


STATEMENT. 


Inasmuch as the manifesto recently issued by certain 
representatives of the miners, now on strike in Monmouth- 
shire and South Wales, contains many inaccuracies and 
misrepresentations, which may mislead the workmen as 
well as the public, the associated coalowners in Mon- 
mouthshire and South Wales think it but right that all 
jnterested in the trade of these important districts, as 
well as the public in general, should have a correct state- 
ment of all the circumstances which led up to the strike 
of the workmen, in defiance of the agreement arrived at 
between the workmen’s representatives and representa- 
tives of the coalowners, and they therefore submit the 
following facts : 

1. The sliding scale arrangement which has preserved 
peace in these districts for above 22 years, and secured 
comparatively regular work atall the collieries, was termi- 
nated on March 31 last through a notice given by the work- 
men six months previously. 

2. The statement made on behalf of the workmen that 
the average earnings per coal hewer per annum are not 
more than 1/, per week is untrue. The pay sheets of a 
large number of typical collieries throughout the district 
have been submitted to various independent persons, 


whereby it has been proved that under the sliding scale 187 


agreement just terminated, the wages earned in 1897 by 
hewers (or colliers), after paying their assistants, was 
above 5s. 6d. per day, and a large proportion ranging 
to above 10s. per day. 

In addition to these wages, the hewers having houses 
enjoy a oy advantage in having their household coal 
delivered to them at a nominal price, which in many 
cases is much less than the cost. 

In consequence of the workmen having given notice 
to terminate the sliding-scale agreement, the employers 
were subsequently obliged to give notice for terminating 
contracts, concurrently with the workmen’s notice ; so 
that the stoppage is entirely due to the action of the work- 


men. 

Although the workmen gave notice in September last 
to terminate the agreement, their representatives ab- 
stained from approaching the employers until February 
last, when it was immediately arranged to meet the work- 
men’s representatives to endeavour to settle a new agree- 
ment for regulating wages. Each were armed with 
soma powers from their respective constituents, as had 

en the practice for 22 years; and it was arranged _be- 
tween the parties that an agreement should be arrived at, 
if possible, before the end of February last. The demands 
put forward by the workmen involved a serious increase 
in the cost of getting the coal, and also embraced new 
obligations, such as an arrangement ‘‘for limiting the 
output of coal, &c.;” and after discussions at many meet- 
ings, the workmen’s representatives, upon finding that 
the employers were unable to agree to such onerous terms, 
intimated on March 1 that they would have to return to 
their constituents to take further instructions, 

In the course of the discussions the employers’ repre- 
sentatives produced voluminous statistics relating to the 
constantly increasing competition which the South Wales 
coal trade has to contend with in various parts of the 
world, and also submitted cost sheets and other detailed 
information, proving the great increase in the cost of 
working the coal at the associated collieries during the 
-¥ 22 years, and —. in the cost of the last 10 years 

y reason of the many allowances, considerations, and 
privileges forced upon the employers for the benefit of the 
workmen, among others— 
_ reductions in the hours of a. 
various provisions imposed upon the employers b 
Acts of Parliament, introduced for The pmanee poor 
tion of the workmen, and necessitating the employment 
of double the number of officials. 
The doubling of rates and taxes in many districts. 
The additional cost of timbering imposed by a special 
order of the Home Office. 
The explosives order. 
And the additional cost imposed upon the employers by 
the Workmen’s Compensation Act coming into force in 
J ay next. 
the employers further pointed out the t loss sus- 
tained through the reddced output per vain r 
annum in South Wales, which is less than any oF ed 
mining district in Great Britain, the additional expense 
involved in carrying on the collieries through suspension 
of the whole of the operations on Mabon’s ay, and the 
oo loss of output through the large number of absentees 
uring two or three days following, the latter point being 
fully admitted by the workmen. 
Although there is ample information with respect to the 
outputs, hewers’ wages, and costs up to and including the 
= 1897, it will be observed that the workmen’s represen- 
eh feel obliged to go back to the years 1886 and 1889 for 
e basis of their onpuneats 3 and while we do not admit 
© accuracy even of the figures given for the years they 
ave selected, we submit that the results of operations 
a the most recent years, say in 1896 or 1897, would 
then, perce represent the condition of matters than 
eed of eight or ten years previously, when the obligations 

snporets under different Acts of Parliament and the 
Cost o} producing coal were much less onerous than at 
a ; and we are prepared to prove that instead of, as 

rape by the workmen, that the dead-work performed 
y the hewers, in addition to the cutting of the coal, is 


per ton : and, further, we can prove that any miner of 
average capacity could earn in South Wales collieries 
during the year 1897, which was a period of a lower point 
of wages than has prevailed for some years, at least 6s. 
for each day wore 

It is untrue that the Monmouthshire and South Wales 
collieries did not work on an average more than five days 
a week, for, except under extraordinary circumstances 
affecting the arrival or es of vessels, or an extreme 
depression of trade, the Monmouthshire and South Wales 
collieries, for — years, have been kept more regularly 
going than any other pits in the kingdom ; so that work- 
men desirous of working could obtain, with rare excep- 
tions, full employmentall the year round. Unfortunately, 
however, in consequence of the monthly holiday insti- 
tuted by the workmen some years ago, in violation of their 
agreement with the employers, a considerable proportion of 
the miners absent themselves from work two, three, and 
even four days in some weeks, and are so irregular in 
their attendance other weeks, that the cost of keeping 
open the collieries and carrying them on has, of late 
years, so enormously increased that the employers feel 
they have no alternative but to require the abolition of 
the monthly holiday and its consequences; and, so far as 
the workmen’s ea are concerned, they actu- 
_ agreed to such a stipulation at our recent discussion, 
although they have since broken away from it. 

It is not the fact, as stated in the workmen’s mani- 
festo, that the terms upon which the associated owners 
have kept open their collieries involved a reduction of 
wages, as the following notice issued by the Monmouth- 
shire and South Wales employers on the 23rd inst. gave 
an advance of wages of 3.16 per cent. on the standard of 

9: 


Tux MONMOUTHSHIRE AND SovuTH WALES COALOWNERS’ 
ASSOCIATION, 
Cardiff, April 23, 1898. 
Messrs. W. Abraham, Chairman, and Lewis Miles, Secretary, of 
the Workmen’s Provisional Committee, Pontypridd. 

Dear Sirs,—I have pleasure in informing you that since my 
letter to you of this morning, the Emergency Committee have 
received information as to the audit of the books of the Members 
of the Monmouthshire and South Wales Coalowners’ Association 
which enables them to declare thai the wages payable as and from 
April 1 under the arrangement embodied in the Notice put up at 
the Associated Collieries, dated April 11 and until August 1, will 
be 15.66 per cent. above the standard of December, 1879. 

Under the scale terminated on March 31 last, the advance would 
have placed the wages 15 per cent. above the standard. 

Yours faithfully, 
W. Gascoyne DALziEL, Secretary. 


The workmen’s OS ape eagpt after separating from 
the owners on March 1 last, allowed 12 days to elapse 
before submitting matters to a general meeting of the 
miners’ delegates, and the result of two delegates’ meet- 
ings was, that the counter proposals of the owners were 
rejected, and the plenary powers which the workmen’s 
representatives col held up to that time were withdrawn ; 
and the workmen and their representatives wasted the 
whole of the month of March in balloting and wrangling, 
while the employers were kept in a state of uncertainty 
and the trade of the district diverted to other ports. 
Since March, notwithstanding various meetings which 
have taken place between the representatives of the work- 
men and delegates appointed to meet them, the workmen 
have up to this time persisted in declining to authorise 
any party to meet the employers or their representatives 
with a view to arriving at a settlement, although it has 
always been the practice in the past for the workmen to 
give their representatives authoritative powers to settle. 
It should be mentioned that with the view of facilitat- 
ing matters as much as possible, the employers’ representa- 
tives, at the —— of the workmen’s representatives, 
agreed to allow the collieries to continue in operation after 
the expiry of the workmen’s notice on March 31, so as to 
afford time for continuing negotiations and thus prevent- 
ing arupture. However, greatly to the surprise of the 
workmen’s representatives as well as the employers, a very 
large proportion of the miners suspended operations on 
March 31, in defiance of the agreement that had been 
arrived at by the workmen’s representatives, and directly 
contrary to their advice. 
Notwithstanding this violation, the employers, with 
the view of maintaining the peaceful relations which have 
subsisted during the last 22 years, kept their collieries 
open for work until April 9, in accordance with the agree- 
ment with the workmen’s oma come although by so 
doing the employers incurred serious expense at the col- 
lieries through many being half idle, and others bein 
practicably idle, and great loss occurred in connection with 
demurrage of vessels and various other ways. 
Immediately after March 31 demands were made by 
different sections of the workmen who suspended opera- 
tions contrary to the agreement, for advances ranging 
from 5 per cent. to 30 per cent., but which now, after 
many meetings, have been reduced to a definite demand 
for 10 per cent. increased wages on the standard. 
With respect to the demands of the workmen for an 
immediate advance, and also for a larger share of the 
selling price obtained for the coal, it should be pointed 
out that the South Wales colliers have enjoyed, since the 
introduction of the sliding-scale principle at the begin- 
ning of 1876, whereby the wages are regulated by the 
selling price of coal, much more regular work and higher 
wages for the work done than in any previous similar 
period ; that during depressed times, such as 1879, 1880, 
and 1881, and again in 1887 and 1888, the South Wales 
wages were not reduced as low as in other districts ; while 
in the good times of 1890 and 1891 the wages went up 
much higher than in any other coalfield in Great Britain. 
It has been gee by those in antagonism to the 
ge oo of the sliding scale that the system has 
ad the effect in recent years of reducing selling 


January 1, 1876, to the end of 1897, were equivalent to an 
average selling price, f.o.b. at Cardiff, of 9s. 7d. per ton ; 
from 1888 to 1893 inclusive, the wages were equal to 
lls. 2d. per ton; and from 1894 to 1897 inclusive, the 
wages were equal to 9s. 7d. per ton—the whole period 
being a much higher average than any other similar period 
—- to the abnormal prices of 1872, 1873, and 1874. 

n the past nine years the percentage of wages above the 
standard has been 15 per cent. higher than in the previous 
14 years. As to the demand of 10 per cent. per 1s. now 
made, the South Wales coalowners, under very great 
pressure from the men in 1890, conceded to the workmen 
a scale on that basis as an experiment ; but notwithstand- 
ing the high prices that then prevailed and continued for 
two years, the cost of working increased so enormously 
that the employers had to give notice for terminating the 
scale, and a compromise was effected by the averaging of 
the 74 per cent. scale and the 10 per cent. scale, viz., 8} 
per cent. per 1s., which has been in force up to the pre- 
sent time, with the result that the cost of producing the 
coal has so largely increased, that for some years the best 
collieries have yielded only but very little profit, and a 
very large quantity of coal has been worked at no profit 
whatever, while the condition of the miner has been 
greatly improved in every respect, and the risk atten- 
dant > om his employment has been very considerably 
reduced. 

In conclusion it should be observed : 

1. That the trouble has been entirely brought about by 
the workmen giving six months’ notice to put an end to 
the sliding-scale agreement, which has secured peace 
and regular work in the district for above 22 years, and 
taking no steps for above four months to negotiate for a 
new agreement. 

2. That notwithstanding the efforts of the owners’ 
representatives during the last three months, they have 
failed to obtain a settlement in consequence, principally, 
of the cag 3 which has unfortunately taken place for 
some time between the workmen’s representatives, the 
delegates, and the workmen. 

3. That the workmen persistently decline giving their 
representatives authority to enter into an agreement on 
their behalf, although they have always done so in the 


past. 

4. That the workmen deliberately violated the tempo- 
rary agreement made between their representatives and 
the representatives of the employers about the end of 
March, for the purpose of carrying on the negotiations 
without stopping the collieries. 

5. That notwithstanding the many thousands of work- 
men and their families connected with the iron and steel 
works, the railways, and docks in the district, who are 
suffering greatly through enforced idleness due to the 
strike of the colliers, and also the suffering among many 
of the colliers’ own families, they prefer appealing to the 

ublic for assistance to accepting employment at the 
2 mee TE and South Wales collieries, which have 
been open to them continuously, and are now at rates and 
wages which enables them to earn 60 per cent. more 
money than what their representatives chose to base 
their claim upon as the yearly wage of 10 years ago. 


W. Tuomas Lewis ) 
Henry Lewis 
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AMERICAN SUBMARINE TELEGRAPHY.—The Pacific Cable 
Company of New York announces that surveys for a 
cable between the coast of California and the Hawaiian 
Islands have been completed, and that arrangements are 
being made for the establishment of the section within 
18 months. It appears that about 9000 knots of cable 
would be required to connect the United States and the 
Hawaiian Islands, Japan, and Australasia by this route. 





AUSTRALIA AND Evrope.—Mr. Cook, Postmaster- 
General of New South Wales, states that at present tele- 
graphic communication between Australia and Europe is 
almost entirely carried on from Port Darwin. There is an 
alternative route from Roebuck Bay vid Perth and Eucla, 
to Adelaide; but thig latter route, in consequence of 
Western Australian traffic being very wry is considerably 
hampered for European business; and when an interrup- 
tion takes place in ny Adelaide and Port Darwin route, it 
is almost impossible to prevent serious delays in the trans- 
mission of telegrams by the Roebuck Bay route. Some 
action in the matter is considered necessary by Mr. Cook, 
who is of opinion that either a Pacific route or a route 
vid the Cape to Perth, will require the attention of the 
various Australasian Governments. With regard to a 
Pacific route Mr. Chamberlain some time since admitted 
its value, and gave it to be understood that the British 
Government was x ay to offer a subsidy ; but it would 
appear that the Colonial Premiers were not so keen in 
granting subsidies as delegates who recently assembled 
at Ottawa were in passing resolutions. Mr. Cook con- 
siders that a cable from Vancouver to Sydney would cost 








only 3d. per ton, it has now grown to be from 6d. to 1s. 3d. 


rices, and consequently wages, whereas the contrary 
: the fact. The South Wales colliers’ wages from 
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THE accompanying illustrations show two forms of 
manhole doors, patented and manufactured by Mr. 
Alfred Hewens, engineer, Hayes, Middlesex, the 
distinctive feature of which is that a tight joint is 
obtained without using screws or nuts. The cover is 
peeves with a flange or rim (Fig. 2) projecting 
veyond the sides of the opening, and of channel sec- 
tion, to receive packing. The cover is secured by 
two T-shaped straps (Fig. 1) with cam-shaped or 
eccentric arms on the inner or transverse portion, and 
rotatably mounted over the cover. Pins on both ends 
of the arms engage in supports on the boiler or tank 
through which the manhole is punched, and so ar- 
ranged that the pins can be expeditiously inserted or 
removed. The straps have each a slot, so that it may 
pass over a stud fitted centrally on one side of the 
manhole when the strap is rotated for the tightening 
up of the door by the pressure of the cam or eccentric 
arms. The stud has a hole for a pin to lock the strap 
in the closed position, As will readily suggest itself 
to the reader, many adaptations of the principle, 
which we have described in general terms, may be 
applied, and Figs. 3 and 4 show a case where it is 
applied to a ship’s tank, and in this case provision is 
made to prevent pilfering, either when the vessel is at 
sea or in port. A chamber is formed over the stud 
and locking pins for a metallic seal. The strap is 
provided with two shoulders, as shown in the am, 
arranged to drop between two lugs on the cover. 
These lugs are formed with slots, as shown in the 
section (Fig. 4), and when the strap is pushed home 
into position for tightening up the cover square wire 
or pins are used to hold the strap in position, and a 
quantity of a suitable fused metal is then poured into 
the space inclosed between the lugs and the shoulders 
so as to fill up the whole space. The fusible metal 
can be stamped with a seal before it hardens, so that 
any tampering can easily be detected. Inside covers 
with fastenings of this type, ge for use on 
boilers, have been tested up to 120 lb. to the square 
inch with satisfactery results. 


THE NEW BUILDING OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 

Tue accompanying illustration is from a_photo- 
graph of the new building in West Fifty-Seventh- 
street, New York, of the American Society of Civil 
Engineers, and it shows that while simple in style it 
is an imposing structure worthy of the Society. The 
latter has had a prosperous career since it was founded 
in November, 1852. The membership is over 2100 in 
all grades, and the annual gross income 8000/. The en- 
trance fee is 2/. and the annual dues are, of resident 
members 2/., and of non-resident members 1/., while 
those eligible for election include, ‘‘civil, geological, 
mining, and mechanical engineers, architects, and other 
persons, who, by profession, are interested in the ad- 
vance of science.” The new buildings, which cost 


40,000/., cover a plot of 50 ft. by 110 ft., and are in the 
French renaissance style in Indiana limestone richly 
carved. On the ground floor are reception-rooms, cloak- 
room, and the offices of the secretary, as well as a 
large room intended as a convenient meeting place for 
members. 


On the first floor there is a reading-room 
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and auditorium with a seating capacity of over 400, 
while the second floor is reserved for a museum and 
model-room, with offices for the clerical staff of the 
Institution. The third floor is reserved exclusively 
as “a stack room,” where the books belonging to the 
Society, including 22,000 volumes of strictly profes- 
sional books, are stored. The room has a capacity for 
100,000 volumes, A lift, worked by electric power, 
communicates with the reading-room on the first 
floor. In the basement are janitor’s quarters and 
large storage and publication rooms. Steam is used 
for heating, and electricity for lighting the build- 
ing, the motive power being two gas engines, each 
of 25 horse-power. 


—_—____ 





Evevatep Rattway ror Burnos Ayres.—The Inten- 
dente of Buenos Ayres has handed to the City Council a 
message with respect to a concession applied for by Mr. 
W. R. Cassels and his associates for an elevated railway, 
to be worked by electricity, and to extend from behind 
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the Government House to Palermo vid Paseo du Julio 
and Avenida Alvear to Palermo, and from the first- 
named central locality vid Paseo Colon to the Yellow 
House and Plaza Constitution. The Intendente would 
appear to be of opinion that there are sufficient tram- 
lines at present running towards the north. As for the 
line to the south, however, he thinks that a concession 
should be granted upon certain conditions. 





Minerats in Nova Scotra.—According to the report of 
the Nova Scotia Department of Mines for the year ending 
September 30, 1897, the total mineral output of Nova 
Scotia in 1896-7 was: Gold, 26,579 0z.; iron ore, 44,146 
tons ; manganese ore, 100 tons ; coal, 2,320,916 tons ; coke 
(made), 45,000 tons; gypsum, 125,000 tons ; limestone, 
25,000 tons. Except as regards coal and gold, in both 0 
which there was a slight increase, the figures show a‘ er 
cline as compared with those for 1895-6. The quantity 0 
coal exported to the United States from Nova Scotia = 
1896-7 was 106,279 tons, as — 174,919 tons in the 

revious year. The Bridgeville Charcoal Iron Company 
1s arranging for the manufacture of ferro-manganese, and 
manganese ore to be supplied from New Brunswick. 
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25-TON HYDRAULIC COALING CRANE. 
CONSTRUCTED BY MESSRS. COWANS, SHELDON, AND CO., LIMITED, CARLISLE. 
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d Tue illustrations on the present page, and on page| PrRsonAL.—Messrs. Snowdon, Sons, and Co., Limited, 
534, are taken from photographs of some cranes made | of Millwall, announce that their contract with Bell’s 
by Messrs. Cowans, Sheldon, and Co., Limited, of | Asbestos Company, Limited, having expired, they will 
Carlisle, for the east coast. They were specified to | im future supply the trade direct with solid ’ lubricants 
lift a working load of 25 tons by a single chain, and and lubricating oils. 
to have a light lift of 7 tons, distinct from main lift, ’ ‘ Were 
to be usedprinipally for tipping. purposes ; they |, Messi, Some ax Cove Mons, a Curtain 
vere i , 7 ; 3 a reusdt Steel Works 
Mo cettec at tle Jb, — tie ‘agi d the hetatt (see page 487 ante) we omitted to mention (though the 
from quay level to centre of sbet pot ae 50 ft Th name is visible on our illustrations, Figs. 122 and 123) 
cranes are available for onlin: a aading Ps sescghes ee ee 6 i 1 
. AVE , J -| was constructed by and supplied to Messrs. Schneider 
™ ar but are mainly used for coaling purposes. | and Co., in the year 1895, by the late firm of Sir Josep 
@ coa trucks are run on to an end tip cradle of | Whitworth and Co. (now Sir W. G. Armstrong, Whit- 
special construction, lifted, slung over hatches, and | worth and Co). 
"ped, as shown. ; 
- ~ whole framing of the crane and pedestal is of | IRRIGATION ror GRIQUALAND West.—At a'meeting of a 
steel; the top of the pedestal is fitted with a live roller | joint committee, comprising representatives from the 
ring and the foot also rests on live rollers. The re- | Divisional Council, Kimberley, the Kimberley and Bea- 
volving sprocket-wheel is at the foot of the upright consfield Town Councils, and the Kimberley Chamber of 
frame, and is actuated by pitch chains in the usual Commerce, recently appointed with a view to the formu- 
manner. j lation — irri — = for Griqualand West, it 
All the cylind . a was resolved to ask the Government to appoint an engi- 
ta uay ae ane semana, horizontally, blow | ero, ovoaghly examine he Vaal and he Sod 
bottom, ‘the tleuhie: epliniee inmmtinbely abow ‘i with a view to ascertaining the best point at which to take 
Siem ae ng cya lately above, and | water out of them. 
oo ing cylinders right and left of the tipping oe 
er, eturn cyli 
ate of tosh ae cy pore are fitted to the cross-| Coa in THe Unirep SraTes.—A contract for supplying 
Ing and tipping cylinders and ed the Long Island Railroad with coal during the ensu- 








t ° : 
= springs: on. ing year has been recently awarded. The amount in- 
o_o ant is placed in a house fixed at the back | volved is about 90,000 tons, and the contract has been 
Th © crane, where he has a good view of his work. | divided between the Rochester and Pittsburg Coal and 
ne cranes were tested with a load of 30 tons and in | Iron Company and Berwin- White Coal-Mining Company. 
every case the specified speeds were The price is understood to be 1.85 dol. per ton free on 
Pp i exceeded. : Sher ny 
board, Jersey City. This is 14 cents per ton less than 
Pose year’s sg wee - A ate: arded “ > very 
Co, -, : | low price for the quality of Clearfield coal ca for. 
B. om jhe TRANSVAAL.—The aggregate production of | The American Su Ms Gompun ’s contract was taken by 
inclusive, w ransvaal in the five years ending with 1897 | a producer who ion over the Pennsylvania Railroad ; 
2,358 599) as 5,510,867 tons, of the estimated value of | the price is understood to have been 1.674 dol. free on 
ae | board, South Amboy. 














AMERICAN NAVAL INTELLIGENCE. 


In view of the large amount of war news we are 
likely to receive from across the Atlantic during the 
next few months (at any rate), it may be interesting 
to reproduce the accompanying engraving and de- 
scription, which we do bax an American illustrated 
paper, with a view to show how boldly the Trans- 
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Atlantic newspaper man will attack a subject of 
which he knows nothing, and is not dismayed by 
absence of information. The boat referred to is an 
ordinary, single-screw, second-class torpedo-boat, 
built by Messrs. Yarrow and Co., and recently sold 
to the United States Government. The following is 
the descriptive matter that accompanies the illustra- 
tion we reproduce : 

“The new English torpedo-boat Manley, a modest, steel-gray, 
iron-bound little craft, is the new submarine to o-boat that 
just arrived in New York from the shipyard of the Yarrows, in 
England. The queer craft reached this city yesterday on the deck 
of the Atlantic transport liner Minnewaska. 

‘“‘The boat is 54 ft. long, 8 ft. wide, and something more than 
8 ft. from her keel to the top of her conning-tower, Her highest 

is said to be 32 knots an hour. Her register is 120 tons. She 
will not run entirely under water, but will go so low that her deck 
will be awash. She is painted a dull lead color, and when she 
is tearing through the water at her limit speed it will be almost 
impossible for a foe to put a shot into her.” 

The magnificent courage of the artist and of the 
reporter in dealing with what they did not under- 
stand is most striking. The boat had her shaft and 
propeller removed for transit, and in their absence the 
artist jumped to the conclusion that the stern tube 
was the nozzle of a jet propeller. Probably very little 
of the bottom of the boat was to be seen as she lay 
on the deck of the steamer which transported her, 
and, therefore, the artist had to draw on his imagina- 
tion for the details, the result being the sketch above, 
which certainly does not lack vigour as regards the jet. 
The reporter was not, less inaccurate than his confrére. 
He raised the speed from 20 knots to 32 knots, the dis- 
placement from 12 to 120 tons, and depressed the boat 
in the water until she resembled the semi-submerged 
type we illustrate on another page. An account of a 
naval battle, which they had not seen, written by one 
of these gentlemen and illustrated by the other, would 
certainly not be lacking in local colour. Like Dr. 
Syntax, they are ep | imbued with a determina- 
tion “ to picturesque it all.” 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 21, 1898. 

TuE iron trade has slackened up abruptly during 
the past few days. Exports have also fallen off for 
the present, but the negotiations of the past few 
weeks have afforded steel makers much encourage- 
ment. The steel rail order for 35,000 tons has just 
been placed with the Pennsylvania Steel Company, and 
the rails will be rolled at their Sparrow Point mill. 
There are large orders now being executed of machi- 
nery and mill and factory equipment. The pig-iron 
production is now 234,000 tons per week, a decrease 
of 1000 tons. Present stocks are 800,000 tons, or 
about four weeks’ supply. Prices are stationary on 
all kinds. Finished material is also very active all 
over the western States. Small shops are working 7 
to their full es and this state of affairs will 
probably continue all the summer. The slate and 
structural mills pick up a great deal of business ; 
others are not so favoured in the eastern States. 
War talk and war possibilities have hung up a 
large volume of business. Railroad traffic steadily in- 
creases, and with this increase comes a demand for 
engines, cars, and equipments, which promises to lay 
a permanent foundation for trade. Bridge-building 
specifications are being figured on this week, which, 
according to an authoritative estimate, call for 22,000 
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tons of material. (Great activity prevails in ship and 
boat yards, and in all establishments that can do 
Government work. Billets are strong, and mills are 
all oversold far enough to make the possibility of lower 
prices very remote. No definite steps have been 
taken towards the organisation of pig-iron interests, 
although the chances for harmony in Bessemer pig are 
regarded as favourable. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was dull on 
Thursday forenoon, when only about 10,000 tons of iron 
were sold, and at lower prices, Scotch being 14d. per ton 
down. The turnover in the afternoon included about 
10,000 tons, prices remaining very much as in the forenoon. 
At the close the settlement prices were as follow : Scotch 
iron, 46s. per ton; Cleveland, 393. 10}d. ; Cumberland 
and Middlesbrough lematite iron, respectively, 49s. 6d. 
and 51s. per ton. Business was quiet, and the tone 
rather flat, on Friday forenoon, but the close was steady, 
with Scotch iron $d. per ton up. In the afternoon 
prices were practically unaltered, and the sales for the 
day amounted to from 20,000 to 25,000 tons. The settle- 
ment prices were 463., 40s., 49s. 6d., and 51s. per ton. 
Monday’s forenoon market was very quiet, not more than 
7000 tons changing hands. Scotch advanced in price 2d. 
per ton. Fully 10,000 tons were dealt in at the afternoon 
market, and prices were strong. All round there was an 
advance ranging from 1d. to 34d. per ton. The closing 
settlement prices were 46s. 4}d., 40s. 14d., 50s., and 51s. 
per ton. t yesterday’s forenoon market some 10,000 
tons were dealt in. Prices were steady at Monday night’s 
level, Scotch dropping = per ton. About 20,000 tons 
changed hands in the afternoon, when Scotch iron was 
strong, and advanced in price 14d. per ton. The settle- 
ment prices were 46s. 44d., 403. 3d., 50s. 44d., and 51s. 
per ton. An active business was transacted this fore- 
noon, the public being buyers. Prices were strong, 
Scotch being 14d. per ton up, and hematite iron 2d. 
Buyers offered 463s. 3}d. per ton cash, 463. 8d. per 
ton one month; sellers wanted 4d. per ton more 
in each case. The quotations for No. 1 makers’ 
iron are as follow: Clyde, 51s. per ton; Gartsherrie, 
Summerlee, and Calder, 51s. 6d.; Coltness, 52s. 6d.— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 50s. ; Shotts (shipped at Leith), 
52s. ; Carron (shipped at Grangemouth), 51s. 6d. per ton. 
There has been a quiet and steady tone in the market 
during the past week. All branches of the iron trade 
continue brisk, but deliveries were somewhat interfered 
with owing to a partial stoppage at some of the works 
brought about by the high price and scarcity of fuel. 
There does not seem to be much immediate prospect 
of the war interfering with the iron trade of this 
country. There are now 79 blast-furnaces in actual opera- 
tion, as compared with 81 at this time last year. 
Some merchants report rather better inquiry for the 
Continent during the past 10 days or so. Last 
week’s shipments of pig iron from all Scotch ports 
included 165 tons for Canada, 269 tons for India, 
100 tons for Australia, 645 tons for Germany, 540 
tons for Russia, 330 tons for Holland, 110 tons for Bel- 
gium, smaller quanities to other countries, and 2511 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 331,326 tons 
yesterday afternoon, as compared with 331,649 tons yes- 
terday week, thus showing a reduction amounting to 
323 tons during the past week. 

Glengarnock Iron Works.—As a result of the Welsh 
coal strike, and the consequent increase in the price of 
Scotch coal, half of the blast-furnaces at Glengarnock 
Tron and Steel Works are to be blown out, while the 
other three furnaces are to be damped down. All the 
men connected with the blast-furnaces are now on 
14 days’ notice to leave, dating from Saturday. The 
company have about 13,000 tons of pig iron in stock, 
which will keep the steel works going for three months. 


Finished Iron and Steel.—There is much activity in 
these two branches of trade, and prices are being well 
maintained. Steel makers are still contentedly busy, and 
so far as prompt delivery is concerned they continue to be 
masters of the situation. There has not, however, beena 
recurrence of the Sunday labour. Sheet iron is said to be 
held for fully 10s. per ton of advance. 


Glasgow Copper Market.—Copper was not dealt in last 
Thursday, but the market was firm, quotations being 
2s, 6d. per ton up at 5/. 17s. 6d. per ton cash buyers, and 
527. 6d. 3d. per ton three months. No dealings were re- 
ported in the market on Friday forenoon, but the 
quotation was advanced 2s, 6d. per ton. In the 
afternoon, however, 125 tons were bought, and_ prices 
rose other 1s. 3d. per ton. The prices advanced 
5s. per ton on Monday -orenoon, but no dealings were 
reported. Copper was still neglected in the afternoor 
market, but the price gained another 1s. 3d. per ton. 
Neither forenoon nor afternoon yesterday was any busi- 
ness reported. The price gave way 1s. 3d. in the fore- 
noon, but in the afternoon the amount was recovered. 
The price was up 2s. 6d. per ton, but no business was 
done. In the afternoon buyers were offering 52/. 8s. cash 
per ton, but sellers wanted 1s. 3d. per ton more. 

New Shipbuilding Contracts.—Messrs. D. and W. Hen- 
derson and Co., Meadowside, Partick, have booked a 
steamer of 6000 tons, 460 ft. by 49 ft. by 33 ft. 6 in., for 
the Nippon Yusen Kaisha Company. For the same 
company there are three similar steamers in progress in 
the yards of Messrs. R. Napier and Sons, Govan.— 
Messrs. Murdoch and Murray, Port Glasgow, have con- 
tracted to build a steel screw passenger and a cargo 








steamer of 850 tons deadweight, for Liverpool owners. 
She will be supplied with triple-expansion engines 
by Messrs. Hutson and Son, Glasgow.—It is reported 
thas the Caledon Shipbuilding and Engineering Com- 
pany, Dundee, have completed negotiations for the con- 
struction of a fast cargo and passenger steamer for the 
Dublin Steam Packet Company. This 1s the third steamer 
which the Caledon Company have booked, and the 
fourth which has fallen to the lot of Dundee builders dur- 
ing the past fortnight or so. 


Glasgow's New Graving Dock: Formally Opened To-day. 
—This immense dock was opened this afternoon by Lord 
Provost Richmond, as head of the Clyde Trust. It is 
said to be the largest graving dock yet constructed. Its 
length is 880 ft., and is divided into two portions, one of 
them 420 ft. and the other 460 ft., its width at top being 
115 ft. It was really opened a week ago, and the pumping 
machinery was thoroughly put to the test, emptying the 
dock in 1 hour 45 minutes, or 15 minutes less than the 
contract time. The engines were made by Messrs. 
Andrew Barclay and Co., Limited, Kilmarnock, the 
—_ by Messrs. Gwynne and Co., London, and the 

oilers by Messrs. Lindsay, Burnet, and Co., Govan. 
The caisson by which the dock is closed was constructed 
by Messrs. Hanna, Donald, and Wilson, Paisley ; and 
the inside gates, making the dock into two unequal por- 
tions, by lessrs. Stephenson and Co., Newcastle-on- 
Tyne. ‘The construction of the dock was fully illustrated 
by us in vol. lx., pages 295 and 296, and in vol. Ixiv., page 
330. 

Institution of Engineers and Shipbuilders in Scotland. 
—The closing meeting of the forty-first session of this 
Institution was held last night—Mr. George Russell, 
President, in the chair. Mr. James Gilchrist and 
Professor Mathuison were elected Vice-Presidents, and 
Messrs. Archibald Denny, William Faulis, Matthew 
Holmes M‘Intosh (Caledonian Railway), and M. Paul 
Dumbarton, were elected to fill vacancies in the Council. 
Subsequently a discussion took place on Mr. H. A. 
Mavor’s paper on ‘‘Some of the Economic and Prac- 
tical Aspects of Electrical Power Distribution in Fac- 
tories.” The meeting shortly afterwards adjourned, to 
meet again at Sheffield on June 15, 16, and 17. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Competition in the Armour-Plate Trade.—From some 


cause not quite apparent, there has been in the last few | 
days considerable fiuctuations in the market value of | 


shares of the leading iron and steel companies in Shef- 
field. In some quarters it is attributed to the. fact that 
serious competition has sprung up in the manufacture of 
heavy armour. Sheffield had quite come to be regarded 
as the home of this important and profitable industry, 
and for a Glasgow firm to have made a plate on the latest 
system, and for it to have passed the severest Government 
tests is not reassuring to shareholders in the Sheffield 
concerns. Enormous sums of money have been expended 
in buildings, machinery, and appliances to meet the 
requirements of the Government in the matter of armour, 
and they are practically now in a position to supply all 
that the English and other Governments may require. 
To further divide up the work is therefore a serious 
question for Sheftield. 


Shefiield and the Electric Light.—A singular hitch has 
occurred in the proceedings for the purchase of the un- 
dertaking of the Sheffield Electric Light and Power 
Company by the Corporation. The whole business has 
been arranged, and a Bill is being promoted in Parlia- 
ment to give effect to the agreement. On Tuesday 
evening a meeting of ratepayers was called under Lee- 
man’s Act to obtain their sanction to the expenditure of 
the public funds in promotion of the Bill. number of 
ratepayers who carry on the business of wiring consumers’ 
premises and fixing electric fittings attended, and, be- 
cause the Corporation would not give a guarantee not to 
enter into competition with them, but confine their at- 
tention exclusively to the supplying of electric light, 
they outvoted the proposal of ie Corporation. A poll 
will have to be taken at a cost of 1000/., simply because 
the private interests of some 50 people are thought to be 
involved. 

The Use of Grindstones.—A prosecution has taken place 
at Sheffield of much interest to manufacturers. Messrs. 
William Jackson and Co., cutlery manufacturers, Sheaf 
Island Works, were summoned for not having securely 
fenced the sides of the drums in various grinding hulls, 
and for having in one instance allowed a grindstone to 

run before a fireplace. The information was laid 
under the 25th Section of the Factory and Workshops 
Act, 1895, and it was the first case of the kind taken under 
the Act. Commander Smith said, as this was anew Act of 
Parliament, and very far-reaching in its operations, the 
inspectors had gone very carefully to work, and had 
allowed ample time for all necessary alterations to be 
made to admit of compliance with it. Mr. Jackson had 


been told what to do, but the grindstone complained of | 


was still running in front of the fire, and most of the | 


drums remained unfenced. The defence was that the 
fireplace had been bricked up, but the bricks had been 
yulled out by the men. It had since been closed again. 
he fencing of the drums could only be done when the 
machinery was not running, and the grinders would not 
tolerate any interference with their work. The stipen- 
diary said although the Act was passed for the protec- 
tion of the workmen, they were the chief people to raise 
difficulties. A fine of 3/. and 7s. costs was imposed. 


Steel and Iron.—A prominent topic of conversation is 
the effect the war between America and Spain is likely 
to have on our local industries. Unfortunately business 














with both countries has been so quiet of late that the 
checking of it will not be attended by very serious 
results. Unless the gene gon should be blockaded 
which is not very likely, goods will be sent as usual, if 
they are not contraband of war, under the English 
flag. Most of the orders for steel and general hard. 
ware goods that were in hand for Spain have been 
countermanded, and in several cases time has been 
asked for the payment of accounts. This is in con. 
sequence of the high rate of exchange at present 
ruling. For some years the traders in South America 
have been showing increasing preference for the goods 
of the Americans, and it is thought that the war 
may have the effect of turning some of their orders 
in this direction. As one result of hostilities there has 
been a steady rise in the price of copper. and it is expected 
to be much dearer. A great deal of this metal is used in 
Sheftield, and for the supplies from America to be stopped 
will be unfortunate. The stocks in that country are low, 
and American agents have been buying back what had 
been already sold. Since the quarter turned there has 

n a move in the iron market and some very fair 
orders have been given out. The steel manufacturers are 
doing a large trade, and in all the heavy departments 
men are making full time, and in some of them a good 
deal of overwork is being done. There has been an im- 
provement in some of the lighter industries since the 
quarter turned. 


The South Yorkshire Coal Trude.—The coal trade is 
exceptionally brisk and all the collieries are making full 
time. The demand for steam coal is greater than the 
supply, and further advances in prices are contemplated. 
The export season is opening earlier than usual, and very 


| shortly will, it is expected, be in full swing. The con- 


sumption of manufacturing fuel is, at the present time, 
unusually large, and a brisk trade is being done in house 
coal. It is quite expected that the men will be moving for 
an advance in wages. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
—_ attendance on ’Change, the market was strong and 
rather animated, and a fair amount of business was tran- 
sacted. East coast hematite pig was particularly firm, 
and sellers were inclined to advance their quotations, 
pointing out that the production is already well taken up 
and that a stoppage of the supply of Spanish ore would 
— reduce the output. A general opinion, however, 
prevailed that the supply of ore would continue, but it 
was admitted that the long-talked-of tax might be im- 
posed upon it, and thus increase cost of producing hema- 
tite. Ore prices were very unsettled and in fact it was 
alniost impossible to obtain a reliable quotation. Dealers 
would not commit themselves at all for delivery ahead. 
The demand for No. 3 g.m.b. Cleveland pig iron, was fairly 
good, and 40s. 14d. was paid for prompt f.o.b. delivery, 
whilst some sellers held out firmly for 40s. 3d. No. 1 was 
fully 42s.; No. 4 foundry 393. 6d.; grey forge, 38s. 3d.; 
mottled and white each 38s.; and Nos. 1, 2, and 3 east 
coast hematite 50s. 6d., all for early delivery. Middles- 
brough warrants, after selling at 40s. 14d., stiffened 
further and closed 40s. 24d. cash buyers. Middlesbrough 
hematite warrants were put at 51s. cash buyers with 
sellers holding out for 51s. 6d., and consequently there 
was nothing doing in them. To-day the only change in 
the market was in Middlesbrough warrants, which ad- 
vanced to 40s. 34d. cash buyers. 


Manufactured Iron and Steel.—A very good account 
can be given of the manufactured iron and steel trades, 
Producers of nearly all descriptions of material are very 
well off for work, and quotations are moving upwards, 
Steel shipbuilding material cannot be turned out fast 
enough, and in some cases orders have been placed at 
above market quotations. As a rule, however, the con- 
tracts already on hand render it impossible for makers to 
undertake further orders excepting for delivery a good 
way ahead. Engineers and bridge builders also keep 
busy. The following are about the prices: Common iron 
bars, 5/. 5s.; best bars, 5/. 15s.; iron  ship-plates, 
5l. 7s. 6d.; iron ship-angles, 5/. 5s.: steel ship-plates, 
51. 15s. up to 62. ; and steel ship-angles, 5/. 12s, 6d.—all 
less the customary 24 per cent. - aa for cash. Heavy 
sections of steel rails remain at 4/. 103s. net at works. 

Coal and Coke.—Fuel is very firm, and it is likely to 
continue so whilst so important a part of the coalfield as 
the Welsh remains idle. Under such conditions prices 
here are expected to improve. Owing to the wants of 
purchasers having had to be met on contracts, not much 
coal has been sold at the recent high rates, but this month 
wil] see some contracts finished, and more coal will conse- 

uently be available for sale at the good prices now ruling. 
 eecans h are in very good request, and unscreened 

ualities are 9s. to 9s. 6a. Coke continues in very § 
enue both for home use and for shipment, and quota- 
tions are stiff. 





NOTES FROM THE SOUTH-WEST. |. 

Cardiff.—Last week’s shipments of coal at Cardiff 
barely reached 60,000 tons, or 250,000 tons less than the 
quantity exported in the corresponding week of ek ; 
‘The production has, however, been increased to a rat = 
considerable extent by the re-starting of the Clydac 
Vale and Newport-Abercarn Collieries. The best steam 
coal has made 23s. to 24s. per ton. The price of house- 
hold coal has also greatly advanced, notwithstanding 
the near approach of summer, No. 3 Rhondda large 
having made 18s. to 19s. per ton. There are no a? 
quoted for patent fuel or coke, as their manufacture has 
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been almost weeny suspended, in consequence of the 
scarcity of small coal. 


The Electric Light at Swansea.—The electric lighting 

uestion was discussed at length at a special meeting of 
the Swansea Town Council on Friday. A report of a 
sub-committee was received, showing that they had 
failed to arrange with the British Traction Company to 
supply the latter with electricity for trams at 14d. per 
unit up to 400,000 units, and 1}d. per unit for any sub- 
sequent amount per annum. The company explained 
that it was undesirable that the tramway power should 
be secondary to the lighting, and continuity of supply 
was imperative. The company also could not pay any more 
than the actual cost of p uction, and, therefore, would 
provide their own works. The sub-committee advised 
the immediate proceeding with the Council’s own scheme, 
in combination with a dust destructor, as it was necessary 
to have the station in its own hands. Mr. Manville, the 
electrical engineer engaged, attended, and replied to 
questions and criticisms. After a long discussion, it was 
decided, with only two dissentients, to proceed with the 
scheme, and to borrow 60,0002. for the purpose. 


New Sheerlegs at Haulbowline.—New sheerlegs at Haul- 
bowline have been successfully tested. In the first in- 
stance, each of the hoisting winches was worked sepa- 
rately with a load of 50 tons, with the sheers in extreme 

sitions ; secondly, the full test weight of 90 tons was 
lifted with the winches — the sheers being tra- 
versed at the same time. The trials gave satisfaction. 
The sheerlegs are constructed of mild-steel plates, the 
front legs being 120 ft. long, and the back one 160 ft. ; 
they have an overhang of 50 ft., and an inhang of 19 ft. 
The back leg is traversed in and out by a forged-steel 
screw of 94 in. diameter, which is worked by a pair of 
horizontal engines, with two cylinders. ‘ 
brake and automatic gear for effectually stopping the 
engine when the back leg is at its extreme position is 
also fitted. There are two hoisting winches, each capable 
of lifting 50 tons, and they are each driven by a pair of 
engines working a worm and wormwheel ; provision has 
also been made for coupling the two together for heavy 
weights. 


The Dowlais Works.—The whole of the Cardiff Dowlais 
Works on the East Moors, Cardiff, have been brought to 
a standstill, in consequence of the searcity of coal. Alto- 
gether, about 700 men are employed at the works and 
some 400 or 450 have ceased work, the remainder being 
engaged in effecting certain necessary repairs. 


Barnstaple and Lynton Railway.—This line is to be 
opened May 11. About 150 of the leading inhabitants of 
the neighbourhood will be entertained at luncheon at 
Lynton, by the directors. 


Lynmouth.—Certain traders at Lynmouth are about to 
make an improvement on the foreshore, so as to provide 
for landing at low water from Channel steamers. 


The ‘* Hogue.”—The officials at Devonport have been 
informed that the cruiser Hogue, which has just been 
ordered from Messrs. Vickers, Sons, and Maxim, of 
Barrow-in-Furness, will, when ready to leave her builders, 
be sent to Devonport for completion. The Hogue is one 
of four vessels of the same type recently designed by Sir 
W. H. White, K.C.B., as an improvement on the Diadem 
class. She will be of the following dimensions: Length, 
440 ft.; breadth, 69 ft. 6 in.; mean load draught, 
26 ft. 3 in. ; displacement at load draught, 12,000 tons. 
She will thus be 5 ft. longer, and will have a displace- 
ment of 100 tons more than the Diadem, while she will 
be 60 ft. shorter and of 2200 tons less displacement 
than the Powerful type of cruiser. The Hogue will 
have an armament much heavier than that carried 
by the Diadem, although the number of Bp will be 
less. The armament as at present arranged will consist 
of two 9.2-in. breechloading guns, twelve 6-in., and 
seventeen 6-pounder and 3-pounder quick-firing guns, and 
two submerged Whiteh torpedo tubes. ‘The Hogue 

ill be fitted with water-tube boilers, and engines of 
21,000 indicated horse-power, and she a to steam 
at 21 knots per hour. Her bunkers will be capable of 
stowing 800 tons of coal, but this total can be doubled if 
necessary, by utilising the wing and other spaces round 
the engine and boiler-rooms. The vessel will cost when 
complete about 650,000/. The — is the first ar- 
moured cruiser designed since the Orlando type in 1885. 


Taunton.—A special meeting of the Town Council was 
held on Wednesday, for the reception of reports from the 
electric lighting and main drainage committees. The 
electric lighting committee recommended that 11,500/., 
instead of 10,000/., as previously agreed, should be ap- 
_ for in order to provide for-renewal of plant. Messrs. 

incaid, Walter, and Manville, electrical engineers, 
of Westminster, presented a long report, which was ex- 
plained by Mr. Manville, who attended the meeting. He 
said the electric light installation in Taunton was one of 
the first in the kingdom for public lighting purposes, 
and the town had necesearily to start with plant which 
was usual in thesc days; and, in fact, the only plant 
Which could be obtained. His firm was now anxious that 
the whole system should be brought up from the present 
somewhat antique design to the most modern lines, so that 
the station might be as efficient as any existing. If his 
recommendations were carried out, a saving of 539/. per 
annum would be effected on the basis of the present out- 
put, and a net saving of 375/. per annum after providing 

or repayment of capital | interest on the money 
required for the pro alterations. The report was 
adopted. The main drainage committee presented plans 
and estimates, prepared by Messrs. Cameron, Cammin, 
and Martin, of Exeter, for adapting the present Taunton 
Sewerage works to the septic tank system. The com- 
mittee recommended the Council to apply for a loan of 


A powerful; 


18,2502. for carrying out these works, and completing the 
urchase of Lambrook farm in connection therewith. 
he recommendation was adopted. 


Welsh Dividends.—The directors of the Bute Dock 
Company, Limited, recommend a dividend for the past 
half-year at the rate of 10 per cent. per annum, together 
with a bonus of 24 per cent. The return for the whole 
of the past financial year is, accordingly, 124 per cent. 
—The directors of the Newport Dry Dock Shipbuilding 
and Ship Repairing Company, Limited, recommend a 
dividend for the past half-year at the rate of 4 per cent. 
per annum, carrying forward 329/. 


The Swansea Valley.—The output of steel has been 
considerably below the average, but it is now somewhat 
increasing, several furnaces having been re-lighted. 
— has also been a larger production of tinplates of 
ate. 








MISCELLANEA. 
On April 16 the new Central Railway station at Dresden 
was opened for general traffic, after being rather more 
than six years in course of construction. 


Electro-zincing has been adopted by Mr. Peter Brother- 
hood for his air-compressor tubes, and a plant is now 
being erected at his works on the Cowper-Coles regene- 
rative system. 


Through telegraphic communication was established 
between the Cape and Blantyre, Central Africa, on 
Wednesday, April 20. Mr. Rhodes’ Trans-Continental 
line has thus covered upwards of 2000 miles of the dis- 
tance between the Cape and Uganda. 


The North German Lloyd has announced that until 
further notice the steamers of this line which will run to 
Kiao-Chau will land at that place only such persons as 
have been sent out in an official capacisy, and that for the 
present no ordinary passengers will be accepted for that 
port. 


Further extensions are being made to the mechanica! 
laboratories of Purdue University, where, it will be re- 
membered, a series of very careful tests have already been 
made on the performance and economy of a standard 
American locomotive. The new laboratory now being 
constructed will contain a brake-shoe testing plant. 


The Standard Pneumatic Tool Company, of Chicago, 
are introducing a hand-tool for boring wood. which is 
driven by compressed air. The smallest of these tools 
weighs 8 lb., and will bore holes up to 1 in. in diameter, 
whilst the larger size weighs 18 lb., and with it holes 
24 in. in diameter can be bored. The air pressure needed 
is 60 lb. to 80 1b. per square inch. It is stated that the 
tools are free from vibration. 


An exhibition of acetylene gas generators is to be held 
at the Imperial Institute from June 1 to the end of 
August. ll apparatus, before being exhibited, must 
satisfy the committee as to its safety, and will be tested 
by them at 211, Harrow-road, London. Full particulars 
of the regulations governing the acceptance of exhibits 
can be obtained on application to the Secretary of the 
Exhibition, Imperial Institute, London, S.W. 


A special evening class in steam engine trials intended 
for draughtsmen and advanced engineering students will 
be held at the South-Western Polytechnic, Manresa- 
road, Chelsea, S.W., under the direction of Professor 
Pullen, Wh. Sc, A.M.I.C.E., and Mr. H. A. Clark, 
Wh. Se., A.I.E.E. The fee for the course is 10s., and the 
first class will meet on Tuesday, May 17th next. A 
prospectus containing further particulars can be obtained 
on application to Professor Pullen. 


The three higher Belgian officials lately sent out to 
Persia in order to establish the Customs of that country 
on the European system have at length reached Teheran. 
The Belgian official, Naus, — Director-General 
of the Persian Customs, is also the agent of a ee of 
German and Belgian capitalists, which intends to build a 
railway line from Teheran to the Caspian Sea. This 
official visited Berlin on his way to Teheran, and agreed 
with certain German engineers there that this new line 
should be continued as far as the Persian Gulf. 


At a meeting of the Institute of Marine Engineers, 
held on Monday, April 25, at 58, Romford-road, Strat- 
ford, a paper was read on ‘“‘ Water-Tube Boilers,” which 
had been prepared by Mr. G. Halliday, Wh. Sc., in con- 
junction with Mr. E. Seabury. The paper contained a 
very useful résumé of the many experiments which have 
been made in late years on the questions of conductivity 
of boiler plates, and the circulation of the water, as well as 
succinct descriptions of the principal types of water-tube 
— now in use, The discussion is fixed for Monday, 

ay 2. 


The Hon. C. A. Parsons is to be congratulated on the 
extension of his master patent for steam turbines for a 
aes of five years. The evidence given in support of 

is application to their Lordships set forth the excep- 
tional importance of the invention, Lord Kelvin charac- 
terising it as the greatest step in advance since the 
time of Watt. It was further shown that at the outset 
the strong prejudices then existing amongst —— 
against rotary engines of every class had to sur- 
mounted, a condition of —— which prevented the in- 
ventor reaping his duereward. In the end, the extension 
was granted as stated, though their Lordships reserved 
the statement of the reasons of their assent to the petition 
till a future occasion. 


A statement just issued by the United States Geological 
Survey shows that the output of the country’s coal mines 
last year amoun to 198,250,000 tons (of 2000 Ib. each), 





this being the highest aggregate on record. The year's 








increase was 6,270,000 tons—more than 3 per cent.—in 
spite of labour troubles. The total money value, how- 
ever, 198,100,000 dols., shows an increase of less than 1 
per cent. The increase of output and decrease of average 
price are more than accounted for by figures for bitu- 
minous coal, for Pennsylvanian anthracite fell from 
54,346,081 tons in 1896 to 52,122,408 last year, and the 
average price per ton at the pit was 1.65 dols., or 6s. 104d., 
in each year. The average price of bituminous coal 
throughout the Union was 81.6 cents, or less than 3s. 5d., 

inst 83 cents in 1896. Pennsylvania, with 37 per cent. 
of the nation’s bituminous output in addition to the whole 
of the anthracite, is easily first in the list of coal-mining 
States, her total —- being 106,000,000 tons; Ilh- 
nois comes second with 20,000,000 tons; and then follow 
West Virginia, Ohio, Alabama, Iowa, Maryland, and 
Indiana, in this order. 


A test of the strength of a safety bicycle frame is re- 
corded in a recent issue of the Iron Age. The frame of 
the bicycle was made up of the following sizes of tubing : 


Diameter. Thickness. 
Head tube ... er 1? in, No. 23 W.G. 
Upper reach tube ... es wi No. 22 ,, 
Lower reach tube ... a 1: oe No. 22 ,, 
Seat-post tube... az 1} ,, Ne. 2. ~.. 
Upper rear fork tube 2 No. 22 ,, 
Lower _,, Pe $ ‘ No. 18 ,, 


The bicycle was supported at the wheel centres and 
loaded over the seat post. The first permanent set was 
noted with a load of 1800 lb. with which the total de- 
flection was ,; in., and the permanent set ,4 in. When 
the load reached 4200 Ib. the total deflection was 0.28 in. 
and the permanent set .014 in. With a load of 4362 lb. 
failure occurred, the front fork bending outwards but 
without breaking. 


The Barnstaple and Lynton narrow-gauge railway is now 
completed, aa will be opened for passenger traffic within 
the next fortnight. The line is 20 miles long, and the 
gauge is 2 ft., as in the case of the famous Festiniog rail- 
way. The line starts from the London and South-Wes- 
tern Railway Company’s station at Barnstaple, and 
thence limbs the valley of the Yeo up to Parracombe, 
the maximum grade on this section being 1 in 50, finally 
reaching an elevation of 1000 ft. above sea level, and 
crossing the divide descends at the same gradient down 
into Lynton. The line includes a viaduct 50ft. high and 
300 ft. long, and more than 20 bridges over roads. There 
are six intermediate stations, which are substantial stone 
structures. The permanent way is laid with 42-lb. rails, 
and is well ballasted. The speed of the trains is to be 
limited to 20 miles an hour, and the line will be worked 
on Syer’s electric tram tablet system. The engines, one 
of which has been obtained from America, have six- 
coupled driving wheels, and a two-wheeled bogie at each 
end. They weigh about 22 tons each. A train will 
ordinarily consist of four carriages, which will be capable 
of accommodating 200 passengers. 


Reports are to hand ry rere the volume of trade at 
the recent annual fair at Irbit on the western frontier of 
Siberia. The returns show a decrease of about 280,000/. 
in the value of the commodities taken to the fair, and 
this decrease is attributed by experts to the fact that 
Russian traders felt great uncertainty as to the ultimate 
decision of the Russian Government as to the protective 
duties upon imported goods being maintain Added 
to this is the fact that the construction of the Trans- 
Siberian Railway is increasing at a great rate, the oppor- 
tunities for exchanging the raw products of Siberia and 
Asia for the manufactured goods that find their way 
through Russia into Asiatic Russia. It is pro to 
hold a yearly — of models of machinery, agricultural 
implements, and hardware, and the like, at Irbit, by 
which the Siberian merchants and settlers will be enabled 
to make suitable purchases. This year’s fair was also 
affected by the absence of certain classes of 8 gene- 
rally found there by traders, this was especially the case 
with machine-made goods ; in consequence of this many 
orders had to be sent to Moscow. A very noticeable 
feature in the annual fairs is the steady increase in the 
number of the representatives of European firms; this 
increase has kept pace with the construction of the 
Siberian Railway. 


In order to give impetus to the agricultural and mining 
industries of Peru, the Government of that country has 
by the decree of February 27, 1897, authorised a perma- 
nent exhibition of machinery to be established at Lima, 
which will be opened this spring. British manufacturers 
of machinery have been particularly invited to send ex- 
hibits, which will be imported free of duty and admitted 
to the Exhibition free of charge for the space occupied, 
unless this exceeds 25 square metres. The period 
allowed for the same article to be exhibited is six months, 
a prolongation of which can only be obtained by direct 
sanction of the Government. It an exhibitor has no 
agent in Peru, Mr. L. E. Cantuarias, the manager of the 

nglish line of railway at Lima, has kindly assented to 
receive the goods, which should be marked ‘‘ Permanent 
Exhibition, Lima.” If not sold at the expiration of six 
months they will be returned to Callao free of charge. 
The machinery specially marked is that having reference 
to railroads, telegraphs, electric trams, and to agricultural 
and mining purposes; motors — a of all kinds. 
Machines for preparing the raw products of the country, 
and for manufacture of cotton, woollen, silk, soap, pre- 
serves, &c., and all useful machines are also in uest. 
Awards will be made, and British manufactures will, no 
doubt, be glad to avail themselves of this opportunity to 
extend their operations in Peru and South America. 
Forms of application for space and further particulars 
can be obtained at the Peruvian Consulate, Southampton. 
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THE COST OF ELECTRIC ENERGY. 

Tue phrase, ‘‘the cost of electric energy,” bears 
two meanings. To the consumer it signifies what 
he has to pay for his light, but to the engineer it 
means the expenses connected with the generation 
and distribution of a Board of Trade unit. The 
two things are vastly different, as every one en- 
gaged in any kind of manufacturing business would 
expect. They have, however, one good feature in 
common, namely, that both kinds of cost are de- 
creasing. In most places the charges of the 
undertakers are being reduced. In looking down the 
lists, the original figure of 8d. is seldom met with, 
7d., 6d., and 5d. being the usual charges, and these 
are subject to considerable modification in the con- 
sumer’s favour, owing to the existence of special 
discounts and sliding scales. When the Wright 
system of charging is adopted the cost is very much 
in the hands of the consumer. At Brighton the 


6| charge is 14d. per unit for all consumption beyond 


an average of one hour a day, the first hour’s con- 
sumption being charged at 7d. per unit. The man 
who uses all his lights from dusk to nearly mid- 
night, as the publican does, fares extremely well 
under this rule, the average cost being less than 
2}d. a unit in winter, and barely 4d. in summer. 
The fitful user, who occasionally illuminates his 
house from top to bottom, but most of the time 
lives in the back parlour, gets practically no reduc- 
tion. He has to pay for the machinery which is kept 
idle to await his irregular demands. The cost of 
generation is, however, decreasing more rapidly 
than are the charges ; the difference being absorbed 
in dividends, reserve funds, amortisation, and the 
like. For instance, we learn from the paper on 
‘*The Cost of Generation and Distribution of 
Electric Energy,” lately read by Mr. Robert Ham- 
mond before the Institution of Electrical Engi- 
neers, that at the Kensington works the total costs 








per unit sold fell from 4.91d. in 1891 to 2.66d. in 
1896 ; at Westminster they fell from 5.32d. in 
1896 to 2.19d. in 1897 ; at Manchester they fell 
from 2.17d. in 1894 to 1.45d. in 1896; at Leeds 
they fell from 3.11d. in 1894 to 1.5d. in 1897 ; and 
at Edinburgh from 1.67d. in 1895 to 1.18d. in 
1896. 

These are splendid results to have been achieved 
in so short a space of time. We fancy that there 
are few industries that could point to such rapid 
economy in the early years of the history. Cer- 
tainly we are getting very near to the time when 
Mr. Preece’s saying, that electricity is the poor 
man’s light, will be generally true. Already it is 
so at Brighton and at other places that follow the 
same methods of charging. The reasons for the 
decreases which have taken place in the manu- 
facturing and distributing: costs are many and 
various, and often are of a local and particular 
character. Speaking generally, there has been 
no decrease in the cost of materials and labour 
in the time under review; rather the reverse. 
The economies have been the result of better 
systems of working, and these have been immensely 
stimulated by the statutory requirement to send in 
annual returns to the Board of Trade, giving the cost 
of coal, oil, wages, repairs, rent, taxes, and manage- 
ment. All the different undertakings are thus pitted 
against each other in the matter of outlay per unit 
sold, and those responsible for them are urged to 
great exertions in order to maintain a respectable 
position in the order of merit. Some succeed in 
reducing one item, and some another item, to the 
lowest possible limit, the particular economy de- 
pending sometimes on local conditions and some- 
times on the mental idiosyncracy of the engineer 
in charge. For instance, we learn from Mr. Ham- 
mond’s paper that in cost of fuel Aberdeen and 
Leeds head the list with outlays of .25d. per unit 
sold. Oldham and Leeds are pre-eminent for their 
economy of oil, waste, water, &c., their expendi- 
ture being .05d. per unit. Edinburgh has reduced 
wages to the low limit of .2d. per unit, and New- 
port (Mon.) makes the insignificant outlay for 
repairs of .06d. per unit. At Whitehaven manage- 
ment costs .22d. per unit, and at Cardiff and Wor- 
cester the favouring influence of the municipality 
reduces the charge for rates, rents, and taxes to 
.06d. If the best features of the accounts of all 
these towns be added together, we get a total cost 
of .84d. per unit. Of course, such a total is like the 
ideal woman the bachelor constructs in imagination 
by taking the most attractive point of every girl he 
knows, and assigning them all to his future wife. 
It is not yet to be met with. Nevertheless, we are 
getting pleasantly near to it in some towns, as, for 
instance, Edinburgh, 1.13d. ; Manchester, 1.45d. ; 
Nelson, 1.67d. ; Portsmouth, 1.71d.; Leeds, 
1.75d. ; Whitehaven, 1.75d.; Liverpool, 1.77d. ; 
Bradford, 1.81d. ; Glasgow, 1.92d. ; and Preston, 
1.94d. These towns represent the high-water 
mark of economy. Then follow 26 stations, in- 
cluding four in London, with costs between 2d. 
and 3d. per unit sold. Twenty-nine stations have 
cost between 3d. and 4d., and 10 between 4d. and 
5d., the remaining eight varying from 5d. to 12d. 
There are few large stations having costs beyond 
3d., but among these are to be noted the City of 
London, 3.52d.; St. Pancras, 3.6d.; and the Metro- 
politan Company, 4.13d. 

When we try to find the reason of the positions 
attained by various electric light stations in the 
scale of economic working, we enter on a task 
which cannot be completed solely by the aid of 
figures. Mr. Hammond’s paper is a perfect mine 
of information, representing weeks and months of 
labour ; and it is scarcely possible to praise too 
highly the admirable way in which he marshals his 
facts, and the care he expends on their collation. 
But in spite of his tables and his curves, it is 
difficult. to — the great variations exhibited 
in towns which should give similar results. Out- 
put and load factor should be the most potent 
element in reducing cost, but they do not afford a 
complete clue to lead us through the tangled web 
of the accounts of electric lighting undertakings. 
As to output, only three stations of those enume- 
rated as having total costs less than 2d. per unit 
have an output exceeding one million units, while 
eight of those, which vary from 2d. to over 4d., 
have as large, or larger, outputs. Load factor, 
taken by itself, is no guide to what the costs will 
be. Eastbourne has the extraordinary load factor 
of 18.56 per cent., but its total costs are 4.69d. 
Edinburgh has a load factor of 13.48 per cent., 
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and total costs of 1.13d.; Preston, with a load 
factor of 10 per cent. has costs of 1.94d. The load 
factor of the Charing Cross Station is 24.25 per cent., 
and the costs 2.3d.; the load factor of Aberdeen 7.85 
per cent., and the costs 2.64d. Evidently the load 
factor does not determine the costs, although it is 
fair to add that there are few stations with really 
bad load factors which show well in the matter of 
total costs. 

To the lay mind the cost of fuel appears to be 
the most important item in the generation of elec- 
tric energy, and from the persistence with which the 
virtue of combining dust destructors with electric 
light stations is preached, it would appear that 
many engineers share the same view. Yet with 
good engineering and management coal need not 
be a very serious expense. In London, at the 
two stations of St. James’s and Westminster, 
the cost of coal is, respectively, .5d. and .53d. per 
unit sold; and when we turn to the provinces, 
where coal is much cheaper, and the regulations 
about smoke less stringent, we find (omitting 
Nelson, where peculiar conditions obtain) that 
Stafford, Aberdeen, and Leeds return as the cost 
of coal .24d., .25d., and .29d. respectively. About 
one-half of all the stations in the country run for 
less than ?d. a unit. Oil, waste, water, and stores 
vary from .05d. at Oldham to .72d. at Salford ; 
one-half of the stations being below .16d. Wages 
vary from .20d. at Edinburgh to 3.9d. at Salford ; 
one-half being below .68d. Repairs and main- 
tenance are from .06d. at Newport to 1.66d. at 
the Crystal Palace ; rates from .06d. at Cardiff to 
1.27d. at the Crystal Palace ; management from 
.22d. at Whitehaven to 2.6d. at Coventry. 

The one point that stands out fairly clearly from 
these tables is that great economy cannot be ob- 
tained with a smaller output than 700,000 or 800,000 
units except very favourable conditions exist. 
Omitting the town of Nelson, there are only two 
places, Whitehaven and Preston, where the output 
is less than 700,000 units, and the cost below 2d. 
But at Whitehaven the rent, rates, and taxes are 
negligible, and the cost of management is far 
below the average, while at Preston, on the con- 
trary, every single item of cost is low, without any 
one being remarkably low. Preston seems to 
be the exception that proves the rule. The 
costs in the Metropolis are necessarily somewhat 
high, owing to the price of coal, higher salaries, 
heavy rates, and the like; but the difference 
between the Westminster Company, with an out- 
put of 3,503,052 units at 2.09d., and the Metro- 
politan Company, with an output of 4,075,000 units 
at 4.13d., does not lie on the surface. Size of out- 
put alone does not determine expense, or else Bir- 
mingham, with 756,428 units, would not cost 2.78d. 
per unit, while Burnley can turn out 173,154 units 
at 2.07d. 

Mr. Hammond speaks of an engineer-factor, 
which cannot be put into figures, and in that, we 
believe, lies the explanation of a great deal that is 
otherwise unintelligible. The success of an electric 
light station depends almost entirely on engineers ; 
first, on the man who designs it, and second, on the 
man who runs it. The former is all-important, for if 
the machinery is not laid out to suit the district and 
the demand, it is hopeless to expect that economy 
can ever be attained. At the same time, it is neces- 
sary to protest against works costs, or total costs, 
being taken as the measure of efticiency. Before a 
true estimate can be made it is necessary to add 
interest, depreciation, and reserve. It is quite use- 
less to save a penny on costs and add two pence to 
interest. As was pointed out by Mr. Geipel in the 
discussion, the capital cost of electric light stations 
varies from 491. a kilowatt at Glasgow to 242I. 
at Notting Hill, and taking interest and depreciation 
on thisat 7 per cent., and the load factor at 15 
per cent., we have to reckon .55d. per unit 
at Glasgow, and 3,14d. at Notting Hill in addition 
to the total costs, as set forth by Mr. Hammond. 
It is only the experienced engineer who can say 
how far it is wise to spend money over elaborate 
appliances for gaining economy, and even then he 
must be well acquainted with the local conditions 
before he can come to a decision. 

Many existing stations have been crippled by the 
desire of the authorities to show an immediate 
profit, without regard to the future. They have 
been laid out on too small a scale, and soon after 

_commencing operations they have been overwhelmed 
with demands. The result has been that extensions 
have had to be undertaken in a hurry, and the 

entire place has been put into confusion for months. 


Machinery has been overloaded and uneconomical 
methods of working forced on the engineer, when a 
little more regard to the advice of the consulting 
engineer weuld have avoided all the trouble. 

Next in importance to the laying out of the 
works is the management. If we could spend a 
day or two in each of the works whose accounts 
have been investigated by Mr. Hammond, much 
that is now obscure would become plain. The 
personality of the engineer in charge is the domi- 
nant factor in working; this is shown by the 
curious way in which the various items vary ; one 
devotes himself to coal saving, another is econo- 
mical in stores, a third keeps a constant eye 
on his men, and so on. It is only here and 
there that an engineer is found who is capable 
of organising every department efficiently. It is 
wonderful, on the whole, how good the results have 
been obtained considering the small salaries often 
paid. Municipalities are great sinners in this 
respect; they seem to think that an engineer is only 
a superior kind of mechanic, and that he can be got 
for quite insignificant wages. This is a great mis- 
take ; the accounts show most clearly that in an 
electric light station everything depends on the 
chief. The supply of light is not a monopoly ; gas 
and petroleum compete with electricity, and have 
the advantage in the matter of cost. Electricity 
can only make large inroads in their territory as it 
is cheapened. Hence every economy is like a 
saving invested at high rates of compound interest. 
If by good management the rate can be reduced 
$d. per unit, there is the certainty of increased de- 
mand, and probably of a better load factor, which 
will automatically effect a further reduction in costs. 
It is the first step that counts, and hence the idea 
that anyone can run a small station is a mistake. 

In 1894 Mr. Crompton prophesied we should 
see the costs reduced in a London station turn- 
ing out 5,000,000 units per annum, to 1.32d. per 
unit sold. Mr. Hammond now goes further, and 
says we shall see the cost reduced in Leeds, when 
the output is 5,000,000 units, to .75d. per unit. 
We trust he will prove a true prophet. 








HIGH EXPLOSIVES IN NAVAL 
WARFARE. 

THE current number of the Journal of the Royal 
United Service Institution contains the text of Mr. 
Hudson Maxim’s interesting lecture on ‘‘ A New 
System of Throwing High Explosives,” delivered 
last June. The title is well chosen, for it is the 
throwing of high explosives that presents the chief 
obstacle to those philanthropic inventors who 
would teach us how to destroy a whole fleet or army 
at a blow; and thus, according to a plausible 
theory, make war impossible by making it too 
deadly. 

Mr. Maxim, without advancing any claim to extra 
philanthropy, asks us to believe that he has found 
a way of hastening this millenial state of things. 
He supposes an existing first-class battleship 
attacked by one of the cruisers that are to be built 
to carry his aerial torpedoes and the guns from 
which these missiles are to be projected. The 
latter vessel is to have an ‘‘ armoured head,” which 
she would persistently turn towards her victim. 
The battleship costs a million, the cruiser only a 
tenth of that sum. Mr. Maxim’s arithmetic is 
delightfully simple, and perhaps it is well to state 
what he proposes to do before explaining how he 
would do it. ‘‘The fatal area presented by the 
battleship,” he says, ‘‘as a target to half a ton of 
gun-cotton thrown from the cruiser, is 47,143 square 
feet, and the fatal area presented to a ton of gun- 
cotton is 132,025 square feet, and it is very safe to 
estimate that the area exposed by a cruiser fighting 
head on, would not be more than one two-hundredth 
as great as the fatal area exposed by the battle- 
ship.” In reference to these figures it must be re- 
membered that it is not necessary for the cruiser to 
hit her antagonist to produce a fatal result. The 
gun-cotton exploding anywhere within the given 
area would, it is said, be sufficient to destroy the 
battleship, just as a building may be knocked 
down by the blowing up of a powder mill some 
distance away. 

‘* Now,” continues Mr. Maxim, ‘‘ as every shot 
from the cruiser striking within the fatal area ex- 
posed by the battleship would destroy her, and 
as it would take a considerable number of hits 
from the battleship to sink the cruiser, it is very 
safe to set off the greater number of shots which 





the battleship could fire within a given time, and 


the horizontal position of the target presented by 
her, by the superior fatality of the shots from the 
cruiser. This enables us to very easily approximate 
the comparative efficiency of the two systems by 
simply dividing the average fatal area exposed by 
the battleship by the area of the target presented 
by the cruiser. Now, as this area is contained in 
the area exposed by the battleship at least 100 
times, one cruiser would be capable of destroying, 
on an average, 100 battleships. But we can build 
ten such cruisers for what it would cost to build 
one battleship, and we must therefore multiply 
their efficiency by 10. This means that we could, 
for the cost of one battleship, produce a fleet of 
torpedo cruisers which would be capable of destroy- 
ing 1000 first-class battleships.” 

Thus are battles lost and won, and the fate of 
nations decided; but the naval tactician, when 
actually put in command of the cruiser, might ask 
how he was simultaneously to present his armoured 
head to his hundred victims. That, however, is a 
detail, and Mr. Maxim, once his premises are 
granted, can well afford to allow a liberal discount 
in regard to numbers, considering the relative costs 
of the ships. As he says, ‘‘If we divide by 100, 
we can still destroy 10 battleships for the cost of 
one.” 

Mr. Maxim is not niggardly in giving information 
as to the way in which his schemes are to be carried 
out. He refers, in his lecture, to various patents 
where, doubtless, full details of manufacture are 
to be found, and, in the lecture itself, he supplies 
the broad features of his projects. He tell us all 
he knows, or, perhaps, one should say, all he be- 
lieves; for, so far as we can gather, his inventions 
have not been brought. to actual trial. He has, 
however, spent the last eight or nine years in in- 
vestigating the subject of high explosives, and the 
ingenuity, which appears to be hereditary in his 
family, would in any case render anything he puts 
forward worthy of best attention. He has, more- 
over, been associated in this work with Dr. Robert 
C. Schiipphaus, whom he describes as ‘‘ the distin- 
guished chemist.” He formerly conducted a large 
number of experiments for the Pneumatic Torpedo 
and Construction Company, of New York, at one 
time known as ‘‘The Zalinski Pneumatic Dyna- 
mite Gun Company.” With the Zalinski gun our 
readers have already some acquaintance, and as Mr. 
Maxim’s work is, in some respects, an extension 
of the programme the exploiters of that weapon 
laid down for themselves, we may profitably de- 
vote some space to the examination of his pro- 
posals, although they may doubtless appear chi- 
merical to some. 

As we have said, the chief difficulty in using 
aerial torpedoes is the projecting of them to a dis- 
tance. To discharge them from a gun, in the way 
of ordinary shells, is not possible, owing to the un- 
stable nature of the high explosives with which 
they are charged, and for this reason recourse has 
been had to the comparatively gentle method of 
launching them forth by compressed air. ‘‘ Owing 
to the shortness of range of the pueumatic guns,” 
says the lecturer, ‘‘and to the expense, cumber- 
someness, and vulnerability of the plant necessary 
to operate them,” it was determined by the in- 
ventors, if possible, to substitute gunpowder for 
compressedair. By the introduction of the Maxim- 
Schiipphaus smokeless powder, it claimed this has 
been achieved. We will, however, deal with the 
aerial torpedo itself first. 

The first type of projectile of this nature de- 
scribed is intended to be charged with compressed 
wet gun-cotton. It may be either 24 in. or 12 in. 
in diameter, the one carrying a ton, and the 
other 250 Ib. of the explosive. The length of each 
is the same. Itis ogival-headed, and hasa rounded 
base, so that the longitudinal section of the 24-in. 
example has much the appearance of the deck plan 
of one of the old ‘‘Staunch” gunboats. This 
‘* torpedo-projectile” is preferably to be made in 
two sections, a forward and rearward portion, which 
are fastened together by overlapping and the shrink- 
ing on of a copper ring. When gun-cotton is used 
as the explosive, it is packed in suitably-shaped 
blocks which are highly compressed. In order to 
further secure the maximum density of the con- 
tained charge, the torpedo, when filled, is subjected 
to considerable pressure in a longitudinal direction. 
This, of course, is done before the copper ring 18 
shrunk on, and as the two parts of the shell can 
slide on each other at their junction, telescopically, 
the charge is so affected by the pressure as to be 





made to entirely fill the shell. The fore part of the 
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shell is thicker than the rear portion, and is strong 
enough to penetrate deck armour or earthworks 
before exploding. Picric acid or ‘‘ maximite ” may 
be used for the charge, but they do not offer the 
same support to the shell to withstand the driving 
charge, aS compressed gun-cotton, so the metal has 
to be thicker. They have, however, much greater 
energy of explosion per unit of volume. The de- 


plosives—is too sensitive for the purpose when 
thrown from guns by gunpowder at high velocities. 

It now remains to describe the Maxim-Schiip- 
phaus powder, which is the keystone of the system. 
It is made in two forms. In the first described the 
grain is ‘‘in the shape of round cylinders, longi- 





tudinally perforated, and cut into lengths of from 
3 to 4 diameters, varying with the size of the per- 


scription of the fuse we give in Mr. Maxim’s own 'foration.” In the second form the grain takes the 


words : 


The fuse employed is one adapted to explode when the 
torpedo shall have penetrated to a desired depth in water, 
earthworks, or the deck of a ship, its action being de- 
pendent upon a certain amount of retardation of the 


| shape of rods on strips, preferably rectangular, and 


transversely perforated. The powder grain may be 


| coated with a substance to delay ignition, or the 


surface of the grain may be de-nitrated. Mr. 


|Maxim pointed out in the lecture that multi- 


torpedo. This fuse is the joint invention of Professor | perforated grains of powder are not novel, but he 


Philip Alger, of the United States Navy, and myself; | 
British Patent No. 20,439 of 1895. The fuse is, however, | 


here provided with several improvements to particularly 
adapt it to this torpedo projectile. The tube containing 
the plunger body of detonator material is surrounded by 
an exterior chamber providing an air space about the 
body of the detonative material, the whole being sur- 
rounded by the body of compressed wet gun-cotton with 
which the shell is filled. The function of the exterior 
air chamber intervening between the detonative material 
and the body of wet gun-cotton is to provide a free space, 
into which, in case of any possible accidental explosion, 
the detonative charge may expand or exhaust itself to 
such an extent that it will not possess sufficient force to 
disrupt the walls of. the air chamber or explode the sur- 
ror wet gun-cotton. This arrangement effectually 
provides against any danger from premature explosion 
of the detonative charge. 


The capsule containing the fulminate is sufti- 


ciently strong to resist the shock due to the ac- | 
celeration of the projectile communicated by the | 
propelling powder charge. It is held in place by | 


springs arranged so as to release it only when cen- 
trifugal force, due to the rapid rotation of the pro- 
jectile, is brought into play. When the latter 
action takes place, a spiral spring forces the plunger 
body of fulminate compound slightly forward. 
When the shell strikes an object, the plunger body 
of detonative compound moves freely forward into 
the chamber containing the dry gun-cotton. The 
capsule containing the fulminate compound is pro- 
vided with a percussion-cap which is detonated 
when the plunger body moves forward, and the 
whole charge is thus exploded. 

The gun used for discharging the aerial torpedo 
may be made from a single casting or a forged-steel 
tube. The walls of the gun are much thinner than 
in an ordinary weapon, the maximum pressure of 
the propulsive charge being so much lower than in 
usual artillery practice. A flat trajectory is not 
desired, as it is not the object of the torpedo to 
penetrate armour. The calibre of the torpedo-gun 
being much greater than that of other guns, the 
area of the base of the projectile is naturally larger. 
Itis calculated that with projectiles of equal weight 
a higher velocity can be obtained with a pressure 
of 10,000 Ib. to the square inch when using the 
aerial torpedo, than could be obtained with ordinary 
guns employing 35,000 Ib. per square inch. The 
range of one of these torpedoes carrying $ ton of ex- 
plosive is given as nine miles, whilst that of another 
which carries a ton of explosive is about five miles. 
The same weight of powder charge is supposed to 
be employed in the torpedo-gun for all sizes of pro- 
jectiles, but the character of the grain would be 
different in order to secure the uniform pressure 
of 10,000 lb. to the square inch. The total weight 
ofthe gun is 47 tons if made in one piece, but if 
built up in the ordinary way it would weigh 43 
tons. 

As already stated, the shells may be charged 
with gun-cotton or ‘‘maximite.” The latter term, 
we are told, was first applied to a high explosive 
invented by the author (who must not be mistaken 
for his brother, Mr. Hiram Maxim, the inventor 
of the Maxim gun), and made according to his 
United States patent No. 544,924. It is thus 
briefly described in the lecture : 


A stiff nitro-gelatine, consisting of about 70 to 80 parts 


nitro-glycerine and 20 to 30 er of very soluble variety | 


of gelatine- yroxyline, soluble in nitro-glycerine below 
100 deg. This is frozen stiff and then cut into sawdust. 
About 75 to 80 parts of this explosive sawdust is mixed 
and thoroughly incorporated with about 20 to 25 parts of 
finely-pulped tri-nitro-cellulose, the whole being saturated 
with water. The object of the fibrous tri-nitro-cellulose 
18 to absorb and hold water, and lessen the sensitiveness 
of the compound. 


It is said that projectiles filled with Maximite 
may be thrown from ordnance at service velocities 
with perfect safety. Picric acid is also said to be 
Well adapted for use in aerial torpedoes, but _nitro- 
gelatine—the most powerful of commercial high ex- 


claims that to transversely perforate rods or strips 
is a new thing ; and it is this form which gives the 
highest ballistic results. It is also pointed out by 
| the author that, for the perforations, angular holes 
| are better than round holes. With angular holes 
| there is more perfect combustion in the corners of 
|the perforations than upon the surfaces lying 
| further apart, owing to the greater confinement of 
the gases thus evolved. Mr. Maxim is of opinion 
that he was the first to discover this, and ‘to 
|invent a powder grain having angular perforations 
| for securing unequal combustion.” 

| If Mr. Maxim can do what he anticipates he can 
| do, he will undoubtedly revolutionise warfare and 
| land fighting ; perhaps to the extent of improving 
| them off the face of the earth. The whole his- 
tory of invention forbids us to hope for that; but 
it may be that his labours will hereafter prove to 
| have been a step towards the substitution of de- 
struction by shock for destruction by the direct 
impact of shot or shell. As the author of the lec- 
ture has now explained his plans, it remains to put 
them to the test of actual experiment. No doubt 
that entails certain preliminary measures which 
are not altogether within the control of the in- 
ventors. It is to be hoped these initial difficulties 
may be overcome, for the proposals are certainly 
of great interest ; none the less so because practical 
application will doubtless reveal many aspects of 
the problem which Mr. Maxim has not foreseen, 
or at any rate has not touched upon in his lecture. 





THE PARIS INTERNATIONAL 
EXHIBITION, 

WE remarked in a recent article that a serious— 
almost a disastrous—drawback will attend the Paris 
International Exhibition of 1900. This is the lack 
of covered spaces, which will be little, if any, more 
extensive than those of 1889. It is the misfortune, 
but by no means the fault, of the Administration, 
which has done all in its power to increase the 
space available by including a large part of the 
Champs Elysées and all of the quay space within 
the Exhibition boundaries. The reluctant cession 
of the Champs Elysées, or, rather, a part of it, by 
the municipality of Paris, was accompanied by severe 
restrictions, especially relating to the preservation 
of the trees: so that after the great show has dis- 
appeared, the beautiful gardens of Paris shall be 
restored not much the worse. This municipal 
precaution was certainly worthy of all praise, and 
the Exhibition authorities have made the most of the 
restricted area at their disposal. That many beau- 
tiful pavilions will be built in the Champs Elysées 
may be assumed, while the river fronts on each side 
will be crowded, largely with restaurants and re- 
creative shows. The Champs Elysées will be per- 
manently enriched by the beautiful art palaces, now 
| being reared to replace the ugly but long-respected 
Palais de l’Industrie; and Paris itself will be 
benefited by the new monumental bridge over the 
Seine. The matter, however, of chief interest be- 
tween now and 1900 is as to where the vast number 
of applicants to exhibit can be accommodated. 
Broadly speaking, the reply is that a considerable 
proportion will not be able to exhibit, while the 
remainder must be contented to participate under 
restricted conditions. 

The main spaces available for the Exhibition 
buildings are the Champ de Mars and the Espla- 
nade des Invalides, as in 1889. On the other side 
of the Seine the Trocadero offers a large area that 
will be closely packed, but the two first named 
will contain the greater number of buildings. As 
will be seen from the diagrams we publish on 
page 538, for which we are indebted to M. Char- 
don, the secretary-general, the new buildings are 
being laid out in conformity with the funda- 
mental principle of the Exhibition — a strict 











arrangement. of exhibits by classes, and not by 
nationalities. Taking the Champ de Mars first, 
it will be seen that 10 of the 18 groups will 
be accommodated there. Practically all that re- 
mains from 1889 is the once-famous Machinery 
Hall, and the exterior of this building will be hidden 
by the Electricity Building in front. But inter- 
nally it will be greatly changed, and devoted to 
new purposes. Roughly, it will be divided into 
three sections, the central part—as will be seen on 
the plan—being converted into a vast arena, where 
performances will take place, at which from 4000 to 
5000 spectators can assist. Each side of this arena 
will be devoted to Group VII., Agriculture, and 
Group X., Alimentary Products. In front of the 
Machinery Hall will be built the Electricity Palace, 
which will be the most decorative feature of the 
Champ de Mars. It will extend from side to side of 
the inclosure, with a width of about 80 metres, and 
the highest part of its decorative facade will be no 
less than 100 metres, so that the old Machinery 
Hall behind will be entirely screened. This build- 
ing and its contents will evidently be one of 
the greatest, if not the greatest, feature of the 
1900 Exhibition. In front, occupying a_ part 
of the narrow open space left on the Champ 
de Mars, will be the monumental fountain ; and 
on each side, extending from the Electricity 
Building to the Eiffel Tower, will be a great 
range of noble buildings, accommodating on the 
one side three groups: 1V. Machinery and Mecha- 
nical Processes ; XIII. Yarns, Fabrics, and Cloth- 
ing; and XI. Mines and Metallurgy. On the 
other side there will be four groups: XIV. 
Industrial Chemistry; VI. Civil Engineering, 
Construction, and Transportation; I. Education 
and Teaching ; and (III.) Literature, Science and 
Art, Instruments and Processes. Turning now to 
the Esplanade des Invalides, it will be remem- 
bered that in 1889 no part of the Exhibition was 
more popular. Thespace on one side of the central 
avenue was occupied by the Pavilion of the War 
Department, the Social Economy building, and a 
few other pavilions. On the other side was the 
very beautiful and complete French Colonial dis- 
play, with many reproductions of exotic palaces 
and temples, native villages, theatres, and the like. 
It was to have been expected (and hoped) that in 
1900 the whole of the Esplanade des Invalides 
would have been devoted to a display of French 
colonial prosperity. But, unfortunately, all avail- 
able space will have to be covered with buildings. 
This is the more to be regretted, since about half 
the area must be held sacred, on account of the 
trees. Our second plan shows the arrangement 
on the Esplanade des Invalides, and it will be 
seen that the front portion adjoining the Seine 
will be occupied with gardens which will cover 
about 7 acres. On each side of this will be 
galleries some 50 ft. wide, to be devoted to the 
National Industries of France: porcelain from 
Sevres, tapestries from Beauvais and Gobelins, &e. 
Beyond, the rows of buildings on each side of the 
central avenue, 25 metres wide, will be given up to 
Classes XII. and XV., decoration and furniture of 
private and public buildings, and miscellaneous in- 
dustries respectively. A monumentally decorated 
and raised platform, indicated on the plan, will ter- 
minate the central avenue, and form an admirable 
point of view for the most picturesque portion of 
the Exhibition, including the Seine, the Alex- 
ander III. Bridge, and the Fine Art palaces in the 
Champs Elysées. It should be noted that covered 
galleries will be provided in front of all the build- 
ings for the protection of visitors during rain. 
Owing to the unfortunate limitation of space, it 
has been found necessary to provide galleries to 
all, or nearly all, the buildings : a feature which is 
unfavourably regarded alike by exhibitors and the 
public. It will be seen that between them, the 
Champ de Mars and the Esplanade des Invalides, 
will provide for 12 out of the 18 groups into which 
the contents of the Exhibition are to be divided. 
We have endeavoured in the following list to give 
a very approximate idea of the amount of space 
available for the different groups ; and while we 
do not suggest that the figures given are accurate, 
they will afford a useful indication. 


Square Metres. 
Group _ I. Education and teaching... _ 18,000 
a III. Literature, science and 
art, instruments, &c. ... 16,000 
, IV. Machinery and mechanical 
processes ... ae aa 19,000 
- V. Electricity ... See a, 34,000 
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gallery space, we have a total of 316,000 square | 
metres, or some 3} millions of square feet for 12! 
out of the 18 groups. Of the remainder, Group IL, | 
Fine Arts, will be well provided for in the new} 
palaces of the Champs Elysées. Groups VITI. and | 
1X., Horticulture and Forestry, will probably find | 
room on the Trocadero grounds; as for Group | 
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XVII., Colonies, we only know that the space | 
allotted to the British Empire is quite inadequate, 
and probably the French will be in the same difti- 
culty. Group XVIII, Naval and Military, will | 
find a restricted home on the side of the Seine. 
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We have endeavoured to give a very general and | 
incomplete idea of the arrangements of the Exhibi- | 
tion buildings for 1900. There can be no question | 
but that the general effect will be brilliantly success-| wij}) we think, militate against the commercial 
ful, and probably the popularity will be even greater .yocess of the Exhibition, so far as foreign partici- 
than it was in 1889. But we have grave doubts if pation is concerned. 
the system of — — _ ie 
itself to manufacturers, who must be influenced by “ e 
patriotic far more than by interested motives, in| THE INSTITUTION OF MECHANICAL 
coming forward to uphold their respective national | ENGINEERS. 
industries. The method of dividing exhibits strictly; A GENERAL meeting of the Institution of Mecha- 
by classes, thus separating the goods of many manu-| nical Engineers is being held this week under the 
facturers into different parts of the Exhibition ; the; chairmanship of the President, Mr. Samuel W. 
abolition of national courts, and a substitution of | Johnson, in the theatre of the Institution of Civil 
collective series of similar goods; the stringent) Engineers, by permission of the Council of the 
rules as to the manner of display ; the necessary | latter Society. The meeting commenced on Wed- 
rejection of many applicants, with a consequent | nesday evening, the 27th inst., and will conclude 
injustice to individuals ; the bewildering complica-| this evening, the evening of the intermediate day 























business had been transacted, and the list of new 
members elected had been read out by the secre- 
tary, Mr. Johnson proceeded to read his 


PRESIDENTIAL ADDRESS. : 
This valuable communication we shall print in 
full, together with the illustrations by which it was 
accompanied, as soon as the numerous diagrams 

are available for reproduction. ; 
The President being, as is well known, the chief 
mechanical engineer of the Midland Railway, 
naturally dealt with that branch of the profession 
with which he has been so long and so prominently 
associated. The Address may be considered as 
consisting of two chief divisions, the first dealing 










tion to the ordinary exhibitor that will arise from | (Thursday) being devoted to the annual dinner. 
this new order of things—all these and other causes! On Wednesday evening, after the usual formal | 


with the importance of our railways generally, and 
illustrating their progress by data relating to the 













Aprit 29, 1898.] 


ENGINEERING. 


539 








Midland Railway, and the second treating in 
greater detail with the improvements in locomotives, 
rolling stock, and permanent way which have ac- 
companied the development of the Midland Rail- 
way system. 

A most valuable feature in the Address is the 
series of Tables by which it is accompanied, the 
data contained in these Tables being further shown 
graphically by an extensive series of diagrams exhi- 
bited on the walls. The first of these Tables and 
diagrams deals with the number of passengers 
carried by the railways of the United King- 
dom between 1878 and 1896, while next comes a 
Table giving the average separate cost per train- 
mile for certain passenger, goods, and mineral 
trains in regard to locomotive power ascertained 
onthe Midland Railway during the months of March 
and September, 1892. This is a most interest- 
ing Table, and gives information which, as regards 
English railways, at any rate, is, if not unique, very 
rare. The expense and trouble necessarily ex- 
pended in collecting the data must have been very 
great, and the railway world owes a debt of grati- 
tude to Mr. Johnson and the directors of the Mid- 
land company in thus making the details plain. The 
various sub-heads of cost are contained in the Table ; 
for passenger traffic the total of running expenses 
was 4,11d. per mile for locomotive power, repairs 
and renewals were 2.56d., whilst salaries and 
sundries amount to 0.27d. For goods traftic, the 
corresponding figures were 6.46d., 2.56d., and 0.27d. 
For mineral traffic they were 8.85d., 2.56d., and 
0.27d. These figures give total cost per train-mile 
for passenger traflic 6.94d., for goods traffic 9.29d., 
and for mineral traftic 11.68d. 

A third Table gives the total locomotive expendi- 
ture, &c., during 24 years on the Midland Rail- 
way, as ascertained between the period 1873-96. 
Another exhaustive Table gives the Midland Rail- 
way locomotive expenditure for the same period 
per train-mile. A fifth Table deals with speed, 
giving the maximum booked in miles per hour 
on the Midland Railway for the month of July 
during 43 years. Table VI. gives very full parti- 
culars of selected Midland locomotives between 
1832 and 1897. Another Table of the same nature 
deals with particulars of selected modern express 
locomotives by various designers. 

Other Tables supply details as to boilers broken 
up, locomotive cylinders taken out, crank axles and 
tyres renewed, and the weight of dining trains now 
running ; details of passenger carriages and goods 
wagons are also supplied, as well as some parti- 
culars of permanent way. These and other matters 
are dealt with further in a most interesting manner 
in the Address, 

The Address is accompanied by a series of most 
interesting illustrations, showing the progress of 
locomotive design from the days of Stephenson’s 
“‘Rocket” up to the present time. With the ex- 
ception of the ‘‘ Rocket,” the locomotives illus- 
trated are those which have been used on the 
Midland Railway, or those lines from which the 
Midland was formed. An engine by Stephenson, 
of 1832, which was placed on the Leicester and 
Swannington Railway ; another by Edward Berry, 
dated 1834, for the same line, are illustrated by 
outline drawings. An ‘engine by Wilson and 
Co., of 1847; another by Sharp, Stewart, and 
Co., of the same year; and a third example 
by Kirtley of 1870, are amongst those illus- 
trated. The remaining engines shown are all 
of Mr. Johnson’s design, the earliest being 
dated 1876, and it is remarkable how closely the 
latter resembles in general features the latest 
example shown, which is the engine of the present 
day. Some very interesting outline drawings of 
passenger and goods stock are also included, com- 
mencing with a Birmingham and Derby Junction 
first and second-class coach of 1839, and concluding 
With the handsome dining carriages of the present 
day. The advance shown in size and construction 
is remarkable. A series of drawings showing the 
progressive developments of the permanent way on 
the Midland Railway is also given. 

There is one point to which we may call special 
attention in this brief summary as bearing upon a 
matter which not only affects railway practice, but 
all other branches of engineering. Mr. Johnson 
points out how important, and indeed indispens- 
able, a factor railway enterprise is in the general 
Prosperity of thé country. He goes on to say : 

The growth of commerce doubtless results from the 
been conditions of demand and supply, the former 

Ing dependent upon the varying. wants of the people, 





and the latter upon their ability to do the work required 
for producing the articles in requisition at the time. By 
manual labour alone it would impossible to turn out 
even a small fraction of the merchandise, manufactured 
goods, machinery, &c., which go to make up the great 
volume of traffic carried by our railways; or to move it 
with ease and celerity from the factory and workshops of 
the market, and then distribute it as required. To the 
invention of the steam engine, the gas engine, and other 
primary movers, we therefore owe the circumstance that 
it is now possible to use energy derived from natural 
sources for actuating our labour-saving appliances; and 
by increasing many times the output per man to construct 
at small cost and in large numbers articles that enable 
every one to enjoy comforts and luxuries which at one 
time were within the reach of only a few. 

The fact that this is entirely the result of the intro- 
duction of power-driven and labour-saving machinery is 
not always appreciated, and even now the illusion is not 
entirely dispelled that labour-saving appliances throw 
manual labour out of employment; whereas the effect 
of their use is that by securing greater production at less 
cost a much larger demand results and more hands are 
= ag The engineer who designs a machine which, 
without reducing the quality of the manufactured article, 
largely increases the output, is increasing the prosperity 
of the engineering trades, and should therefore a re- 
garded as a benefactor to his country. Outside inter- 
ference with the management of engineering and other 
workshops, which aims at limiting the output per man or 
per machine, partly by abolishing piecework, and partly 
by placing the most skilful artisan on a level oct the 
least skilful, is wrong and retrograde in principle, for 
thereby the cost of production is necessarily increased. 


These remarks coming from one who, although 
having control of a large body of men, is not 
absolutely an employer of labour, in the sense of 
paying wages himself, are additionally valuable. 
The locomotive superintendents of our great rail- 
ways hold positions perhaps closely analogous to 
those which would be created were the theories of 
socialists ever put in practice. 

The only other passage in Mr. Johnson’s in- 
teresting and valuable Address which we shall 
quote here, in view of the fact that we shall pub- 
lish his communication in full later, deals with the 
subject of compounding. He says: 


In order to obtain a greater — of expansion with 
the link motion, and to reduce the losses resulting from 
wire-drawing, and the condensation resulting from ex- 
treme differences of cylinder temperature, many forms of 
compound locomotive have been built ; and some measure 
of success seems to have attended their working. Every 
well-considered attempt to increase the economy and 
wer of the locomotive should receive our approbation ; 
ut, although compounding has been attended with ex- 
cellent results in stationary and marine engines, the re- 
sults of the working of compound locomotives, which I 
have studied somewhat closely, have not been such as, in 
my opinion, would up to the present time have warranted 
my adopting the compound system. 


Mr. Johnson goes on to say that one of his 
single driving-wheel locomotives, running between 
Nottingham and London, burns per indicated 
horse-power per hour from 2.9 Ib. to 3.1 lb. of coal 
with ordinary firing, and uses about 29 lb. of water 

er horse-power per hour when the mean indicated 
icipides is about 400. This, he says, would 
show a rather high evaporative efficiency, but he 
has no doubt the steam supplied is somewhat damp 
under such conditions, and the water used is, 
therefore, not an exact measure of the quantity 
really evaporated. ‘ 

A vote of thanks to the President for his address 
was moved by Sir Douglas Galton, who referred to 
the passage we have already quoted dealing with 
the effect of labour-saving machinery. The speaker 
thought that if artizans could hear these remarks 
they would give up the folly of thinking that pro- 
gress could be attained by insisting on the worst 
workmen standing on the same level as the best. 
The details given of railway progress were of great 
interest ; the speaker himself could remember that 
he had to travel from Birmingham to Rugby, where 
he was at school, by coach. There were then 300 
boys in the school, and so inadequate were the means 
of communication, compared to the present day, that 
when the holidays came the boys had to be sent 
home in three detachments on three different days, 
the detachments being divided up according to the 
distance from home. The Midland Railway had 
shown itself to be a pioneer of progress, and no 
doubt this was largely due to the President, who 
had filled so responsible a position for many 
years. It was the Midland Railway that had 
started general third-class traffic, and it was also 
the Midland Railway that had initiated the system 
of full train loads for coal traffic, thus competing 
with sea-borne coal. The Midland Railway had, 
further, been the first to import the Pullman car 





from America ; a fact which had given great impetus 


to improvements in rolling stock. And the speaker, 
who had had some knowledge of railway engineer- 
ing through his former connection with the Board 
of Trade, could not help thinking there were many 
points in American practice that were worthy of 
adoption. One of these was the type of merchant 
cars used, which secured compactness of trains. 
By actual experiment made with two trains, one 
English and the other American, it was shown that 
for equal loads the length of the English train 
was 1120 ft., whilst that of the American train 
was 750 ft. ; for the same speeds the tractive force 
on the draw bar was 6 lb. for the ton for the 
English train, whilst on the American train it was 
3% lb. to the ton; the American road was, if any- 
thing, more trying than the English road. In 
regard to long trains, however, there were, doubt- 
less, difficulties in this country in breaking up trains 
owing to the comparative shortness of the journeys. 

Dr. Alex. B. W. Kennedy, in seconding the vote, 
referred to the value of the Address in giving 
minute information, not before published, and es- 
pecially noticed the — of graphical methods 
of setting forth clearly these data. 

The President, in returning thanks, agreed with 
some of the remarks made by the proposer in re- 
gard to the considerable future there was for elec- 
tric power in the traction of railways. It was un- 
derstood that some arrangement had been made by 
the Metropolitan Railway in this respect, and he 
was sure that if the results showed that electrical 

ower could be used as well as steam had been 

itherto, the problem would be practically solved. 
If electric traction could be used on ordinary main 
lines with economy, many advantages would be 
obtained; one, at any rate, that there would be 
less smoke in the country. 


Tue Gas-EnciIne Research CoMmMITTEE. 


The discussion on the first report to the Gas- 
Engine Research Committee was next continued. 
This discussion, it will be remembered, was ad- 
journed from the last meeting, a report of which 
will be found on page 197 ante. 

Professor Burstall, who had prepared the report, 
which we printed in full on pages 350 and 413 ante, 
had written a supplement which was read by Mr. 
Worthington, the secretary. It was as follows : 


The experiments published in the report must not be 
regarded as conclusive. They were undertaken mainly 
to find out the directions in which future economy tests 
should be made, and were, therefore, carried out with a 
greater number of variations than would be desirable if 
the experiments were intended to prove a general law. 

Previous experiments, in which the amount of air was 
measured, have been carried out on engines in which the 
volume of compression could not be varied. The best 
known of these experiments were made by Dr. Slaby on 
an Otto engine using the flame ignition. The amount of 
compression was small, and therefore the ratio of air to 
gas could be varied only between 5.5and 7.5. The engine 
ran without the use of the governor, that is to say, no ex- 
plosions were missed. It therefore seemed that one of 
the objects of the present series of tests should be to ex- 
tend the scope of the experiments in directions in which 
Dr. Slaby, owing to the construction of his engine, was 
unable to p . The reporter wished, however, to 
draw attention to the valuable nature of Dr. Slaby’s 
investigations, with which the present experiments seemed 
to agree as regards those points which they have in 
common. 

The experiments, which are now being carried out for 
the Committee, and which will form portion of a sub- 
sequent report, are at_a constant ewe 9 The quantities 
which are being varied are the load, the ratio of air to gas, 
and the compression. It would not be advisable to give 
at present the results of these tests, because in order to 
be of any service the complete set of experiments must be 
considered as a whole. It may be noted, however, that 
thus far they bear out the first experiments in drawing 
attention to the advantages of using a suitable mixture, 
and in showing the importance of making an accurate 
analysis of the exhaust gases. 

The first speaker in the discussion was Mr. 
Burstall, who was a member of the Committee. 
Referring to the supplement to the paper and to 
remarks of speakers at the previous discussion, he 
said that hitherto engineers in obtaining information 
on questions of gas-engine practice had to rely on 
tests made by experts or manufacturers, but these 
tests were carried out under the best conditions 
for particular engines. The want of any syste- 
matic method of procedure resulted in the fact 
that in trying to tabulate different results 
from data obtained on published trials, there 
were generally as many gaps in a Table so con- 
structed as there were places filled up. No doubt 
manufacturing firms possessed a great deal of this 
information, but very naturally it was not always 





available to the public ; the object of the ex- 
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periments of the Committee was to fill up the 
gaps, and also to find out if tests made under one 
condition were known, what any given engine would 
do under other conditions. For instance, an engine 
might give one result working in one locality, 
whilst the performance might be very different if 
it were taken to another place, owing to the varying 
nature of gas produced in different districts. They 
had endeavoured to put the whole matter on a 
wider basis than it had hitherto occupied. In 
making the apparatus which it was the object of 
the first report to describe, every effort had been 
used to obtain accuracy ; in fact, the work had been 
done more after the manner of that followed in a 
physical laboratory, and was, he ventured to say, of 
a higher class than was usual with general engineer- 
ing experiments. One of the advantages of this 
nicety of working was that shorter trials could be 
made ; his brother, who had prepared the report, 
was now making four trials a day, which was cer- 
tainly quick work ; but nothing, he thought, was 
being sacrificed as to accuracy. Some of those who 
spoke at the last meeting, and whose position 
should give to what they said the stamp of authority, 
thought that it was impossible to get trustworthy re- 
sults because an indicator was put on a small engine, 
the inference being that there was too much leakage 
through the indicator. He had made some calcu- 
lations and found out that if diagrams were taken 
every five minutes when running at 200 revolu- 
tions, and if the whole of the gas escaped on the 
stroke, the loss would be one-fiftieth of 1 per cent. 
As a matter of fact, the loss was inappreciable. 
One important feature had been brought forward 
by these experiments, viz., that it was possible to 
determine the actual ratio of air to gas in the same 
way asthe quantity of air in a furnace boiler had 
been ascertained, viz., by the analysis of exhaust 
gases. It was not near enough to assume that the 
cylinder was filled with air and gas, for in proceed- 
ing in that way it was necessary to know the tem- 
perature of the air as it entered the cylinder. They, 
however, hoped to get this information also. In 
regard to criticisms that had been passed on the 
size of the engine, observations on the points last 
named could not have been carried out on a large 
gas engine, say one of 25 horse-power. 

Mr. Bryan Donkin, as a member of the Research 
Committee, had seen the engine working. He 
had forwarded a copy of the report to two French 
engineers and one Belgian authority, and had 
received letters in reply in which they had ex- 
wressed approval of the work of the Committee. 
IMhese gentleman were Messrs. Witz, Boulvin, and 
Delamarre-Deboutteville. Their replies will be 
published in the Transactions of the Institu- 
tion. There was one detail of the evening’s 
procedure to which Mr. Donkin made reference 
with approbation: he was delighted to see that 
drawings were, for the first time, added to the paper, 
so that members intending to take part in the dis- 
cussion, and to whom copies had been distributed, 
were able to follow the text, a thing often not pos- 
sible in the absence of drawings. He congratulated 
Mr. Worthington in having overcome the great 
difticulty which undoubtedly existed in carrying 
out this procedure. Referring to the report, 
the speaker pointed out that those criticising it 
should remember it was but a preliminary report, 
and dealt only with a part of the experiments 
included in the full programme. Seventeen tests 
had been made, and were reported upon, but 
these were only a part of the much larger number 
that would follow, and formed but an introduc- 
tion to the real work of the future. He thought 
it would be an advantage if the effective horse- 
power could be added to the Tables. No doubt 
that could be worked out from the data already 
given, but it would be a convenience if it were put 
on record. Professor Burstall had solved the pro- 
blem of obtaining exhaust gases in a very neat way. 
It was difficult to get truly representative samples, 
but this, he thought, had been done. The large ex- 
cess of oxygen was a feature that had to be confirmed 
by future experiments, and it was to be noted that 
the best efficiency was not that which gave the maxi- 
mum CO, ; perhaps this would be explained as the 
work went on. As to the compression, which was 
increased from 52 1b. to 105 Ib. in the experiments, 
it was often thought that the more compression 
the greater would be the economy; but the varying 
proportions of the volume of air to the volume of 
gas had to be considered, and it was to be noted 
that in the experiments the speeds varied some- 
what; this was an important point which was 





influenced by the different sizes and types of 


engines. The temperature of the exhaust gases was 
not given; this was also an important detail, and he 
understood it would be observed in future, whilst 
a heat balance-sheet would also be worked out. The 
mechanical efficiency, i.e., the ratio of indicated 
horse-power to brake horse-power was 80 per 
cent., and the maximum thermal efficiency 21 per 
cent.; this was very good. The Wayne indicator 
seemed to the speaker to be a practical instrument, 
which would give more correct results than the 
ordinary indicator. Temperatures of cylinder walls 
were not given in the paper, this feature had a 
considerable influence on economy. The informa- 
tion on this point could be obtained by the Cal- 
lendar electrical thermometer, which was better 
for the purpose than the mercurial thermometer. 
Professor Callendar had lately used his instrument 
in some steam-engine trials, and had so improved 
it as to be able to take temperature diagrams 
in ink. These could be compared with the ordi- 
nary indicator diagrams. He understood Professor 
Burstall was going into this matter, and would also 
observe the effect of gases in clearance spaces. The 
speaker pointed out that the heating value of gas 
varies considerably from hour to hour, and it would, 
therefore, be wise to obtain information on this 
point by experiment rather than by calculation ; he 
would ask whether it would be possible in regard 
to the cooling jacket to ascertain the internal area 
of the cylinder touched by the gases which was 
really jacketed by the circulating water. In the 
steam engine there was great difticulty in getting 
70 per cent. of the area effectively steam-jacketed, 
and he thought that, perhaps, not more than 50 
per cent. was really water-jacketed in gas engines. 
Professor Capper pointed out that it was difficult 
to criticise the report, as it was only a preliminary 
contribution, and no doubt it was due to this that 
the remarks of speakers at the last meeting were 
so disappointing. In effect the criticisms already 
expressed amounted to the fact that Professor 
Burstall had undertaken a very difficult problem, 
and had not simplified it to the satisfaction of 
speakers. Mr. Dugald Clark had said that tempe- 
ratures of compression had not been taken. There 
was a proverb about certain people not seeing 
things half done. Now these experiments were not 
half done and they must be criticised simply as 
preliminary work; in that respect Professor Bur- 
stall had given an example of the way such research 
should be carried out. e experiments had largely 
been made in Professor Capper’s laboratory, and 





he had seen the early work ; he could, therefore, 
say that the calibrations were most accurate, and 
would do credit to high-class physical experiment. 
They had been enabled by the means adopted to 
determine the ratio of air to gas with close accu- 
racy, which alone was a most valuable result, and 
one, moreover, which confirmed calculations which 
the speaker had before made, if the inert gases were 
taken into account. With a 14 horse-power gas 
engine he had calculated the ratio of air to gas to 
be 7.27 to 1. Allowing for inert gases, the exact 
analysis in the report showed the ratio to be 6.9 to 
1. This was a very close approximation, the error 
being under 5 per cent., a variation which even in 
these accurate Tables was not without precedent. 
Speaking of the Wayne indicator, Professor Capper 
referred to the delightful results that were obtained 
by the use of smoked mica. The trouble of using 
paper and pencil on the indicator was well known 
to all experimenters, but the device adopted in the 
Wayne indicator removed these drawbacks; it was an 
ingenious invention, and stress should be laid upon 
it. Finally, Professor Capper would remind the 
meeting that any conclusions drawn from the report 
should be looked on as provisional, as the experi- 
ments were only tentative, and opinions should 
be held over until further trials had been carried 
out. 

Dr. Kennedy, as Chairman of the Committee, 
said that doubtless he was expected to speak on the 
subject. He had, however, very little to say 
beyond bearing testimony to the great trouble that 
had been expended in preparing the report and 
carrying out the experiments. In putting the re- 
sult of their labours before the Institution, the 
Committee had the choice between letting the 
matter stand over until more elaborate work had 
been undertaken and giving details of what had 
already been done. They had chosen the latter 
course, and he was glad they had done so, as the 


would go much further, and he was sure that the 
completed work would form a record not the least 
valuable and scientific amongst the reports of all 
the Research Committees of the Institution. 

Professor Burstall, in replying to the discussion, 
said he would not take up much time as the hour 
was so late. Referring to criticisms that had been 
made on the work, he stated that more tests had 
not been carried out, because when the apparatus 
had been completed a change had occurred in his 
life which had compelled him to shift his quarters 
to Birmingham ; consequently he had been able 
to work only one day a week for a time, coming 
up to London on Friday evening so as to carry 
out his experiments on Saturday. The apparatus 
had, however, now been moved to Birmingham. 
It had been noticed that the speed at which the 
engine ran varied. In the early stages of experi- 
ments such as these, something untoward is very 
likely to occur, and in this particular case the 
speaker said water for running a motor had given 
out. He would have been glad if Mr. Clark, who 
had spoken at the last meeting, had said in what 
respect the engine used for the experiments was 
bad. He had found fault, however, with the 
junk ring. In order to get some information on 
this point Professor Burstall had made some special 
experiments ; in three of these there was no junk 
ring, and in five others it was employed. The 
results showed that the thermal efliciencies re- 
spectively were 15.5 and 15.6. The same speaker 
had said that the indicator on such a small engine 
was a great source oferror. Professor Burstall had 
examined the results of previous trials, and in no 
case had found this matter to be taken into account. 
He had run the engine ten minutes with the indi- 
cator in use, and ten minutes without it, but 
could find absolutely no difference in the brake 
readings, or in the gas consumed ; in fact, the in- 
fluence of the indicator was too small to be per- 
ceptible. With regard to the use of a timing valve 
he had an objection to it of a personal nature, as 
it was apt to bring about premature ignition which 
was unpleasant to the observer ; he did not think, 
however, that the discrepancy due to its use was 
in any way important. Mr. Atkinson had drawn 
a humorous simile between his engine and its 
indicator and a steamboat’s engines and her 
whistle. He had proved, however, by actual trial, 
that his engine would both paddle and whistle. 
He had found no difficulty in igniting the charge 
with an iron tube. The length of the tests had 
been criticised. They extended over half an hour, 
which Professor Burstall thought was three times 
as long as was necessary. Professor Robinson had 
accused him of measuring an indicator diagram to 
the 1000th of an inch ; he had never made such an 
attempt. What he had done and what was stated 
in the report, was to calibrate the indicator spring 
to the 1000th of an inch. The gas-engine maker 
was apt to look on compression as the great final 
matter which had to be considered, the report had 
said that there were other conditions besides com- 
pression, and the latter was a matter which was 
being investigated. 

The meeting here adjourned, 

Yesterday evening (Thursday) the Anniversary 
Dinner took place at the Freemasons’ Tavern. 

The paper set down for reading and discussion 
this evening is by Mr. Sydney Tebbutt, of Lea- 
mington, and is on ‘*Steam Laundry Machinery.” 





NOTES, 
Tue New Brince at VAUXHALL. 

THE temporary bridge which is to accommodate 
the traffic during the rebuilding of the Vauxhall 
Bridge, will very shortly be opened, the girders clos- 
ing the central span having been put into place last 
Saturday. These girders were constructed at the 
bridge shop of the Thames Iron Works Company, 
and, minus their floor system and cross-bracing, 
were erected on board the Countess of Zetland, an 
old ferry-boat secured for the occasion, tempo- 
rary cross-bracing of timber being used to main- 
tain the two girders in their proper relative 
positions. On board this boat the girders were 
floated up the river, some delay being caused 
by the discovery of a shoal just above Westminster 
Bridge ; but finally the Countess of Zetland, with 
her burden, was safely piloted above Lambeth 
Bridge. It then remained to block the girders up 
some 7 ft. or 8 ft., in order to get them high enough 
to be floated over and lowered into their perma- 








rs ear was interesting and the information given 
valuable, even so far as it went. Later on, they 





nent seats, Whilst this work was in progress, 











ApriL 29, 1898.] 


ENGINEERING. 


541 








anchors were sunk below the piers of the new 
bridge, to take the ropes by which the Countess 
of Zetland was finally warped into position 
at high water last Saturday. As the tide fell, 
the girders were left supported on the piers, 
and the boat floated out from belowthem. Though 
the girders were 165 ft. long, and weighed about 
80 tons each, the work was accomplished without 
mishap or difficulty ; and in a few days more the 
floor and permanent bracing should be in place, 
and the bridge opened to the public. Work will 
then be commenced on the demolition of the exist- 
ing Vauxhall Bridge, which is to be replaced by a 
series of granite arches. The decision to make the 
new structure of masonry is, we think, to be re- 
gretted. It is quite time that our engineers learnt 
how to build graceful structures of steel. The French 
have been very successful in this respect, some of 
their more recent steel arch bridges being charming 
conceptions. Of course it is much easier to design 
a satisfactory stone structure, asit is only necessary 
to copy the proportions of some one of the many 
already existing; whilst much more study and 
knowledge is needed to get equally good results in 
steel, the available precedents being much fewer. A 
steel bridge would be probably cheaper, and, as the 
French have proved, may be made at least equally 
effective from an artistic standpoint; so that it seems 
a pity that the engineer’s department have not boldly 
faced the problem of making a handsome bridge of 
steel. Possibly, had this plan been followed, outside 
assistance would have been needed both as regarded 
the engineering and architectural features of the 
work, as a steel arch is not the simplest class of 
structure to design satisfactorily; but the saving in 
cost over the masonry bridge which has been de- 
cided on would have been ample to pay for this 
several times over. 


Heatinae Freep Water witH Live STEAM. 


Some 30 years ago (ENGINEERING, vol. vi., page 
226,) we published an article in which we referred 
to some curious experiments tending to show that 
the rate of transmission of heat through a plate of 
metal was greater when the cooler side of it was in 
contact with boiling water than when the water was 
colder. The difference in the rate of transmission 
was enormous in some of the examples cited. 
These experiments since then seem to have dropped 
out of mind; and when some years back Mr. 
Kirkaldy introduced his system of feed heating with 
live steam, but little attention was paid to the 
claims he put forward as to the superior economy to 
be thereby effected. Of course the total number 
of heat units put into a pound of steam in raising it 
from, say, 62 deg. Fahr. to 360 deg. Fahr., is the same, 
whether this is done wholly inside the boiler, or 
whether it is raised to the temperature of evapo- 
ration outside. Naturally, the latter procedure 
has advantages in respect of reducing the strain- 
ing actions on the boiler tubes and plating, 
for the more uniform the temperature through- 
out the boiler the better ; but it was difficult 
to see that there was any reason for expecting 
any actual saving on fuel. Even later, when 
many superintendent engineers to steamboat lines 
reported a saving, the matter was still disre- 
garded, as the well-informed engineer knows only 
too well the absolute fallaciousness of ordinary 
commercial engine tests. Thirteen or fourteen 
years ago, when the triple-expansion engine was 
being generally introduced, wonderful claims were 
made as to the amount of coal needed per horse- 
power hour, 14 Ib. being commonly reported as at- 
tained on trial, and this not with the best coal either. 
Again, we remember some years ago a trial of a mill 
engine, conducted by engineers of quite respectable 
qualifications, but of very limited experience in the 
matter of accurate engine testing. In this case a 
very ordinary class of engine was reported as using 
but some 11 Ib. of steam per horse-power hour ; 
whilst it was perfectly certain to those well ac- 
quainted with the class of engine in question, 
that this figure was at least 30 per cent. too low. 
Instances of this nature have caused careful en- 
gieers to entertain a well-founded suspicion of re- 
ported economies unsupported by accurate and 
reliable evidence ; so that the claims made as to the 
advantage to be gained by Kirkaldy’s system of feed 
heating were not unnaturally ignored, in spite of 
the fact that, as we have already stated, evidence 
tending in the same direction was published 30 
years ago. Further, the better transmission of 
heat was even then attributed to what is probably 
its true cause, viz., the better circulation attained. 





Laboratory experiments have shown that where 
water is caused to move briskly over a heated 
surface, the rate of heating may be five times as 
great as when the water is left at rest. This obser. 
vation shows clearly that the temperature of the 
water surface of a plate may be considerably more 
than that of the water nominally in contact with it ; 
and we have the paradoxical result that this tempe- 
rature may be less when the water is hot than 
when it is colder, provided that the circulation is 
more brisk with the hotter water. Mr. Macfarlane 
Gray states that the whole of the heat passing 
through boiler plates should be used only to evapo- 
rate the water, not partly to raise it to the 
temperature of ebullition, so that all water in 
actual contact with the tubes should be already at 
the boiling point. There are, of course, other ways 
of securing this, besides heating the feed with live 
steam outside the boiler. M. Normand has tried 
the plan of spraying the feed into the steam space, 
precautions, of course, being taken to prevent 
priming. This device amounts to heating the feed 
with live steam as in Kirkaldy’s system, but the 
heating is done inside the boiler in place of ex- 
ternally. The matter is one of great interest, and 
further experiments would be welcome, so as to 
make clear the exact saving which may be expected 
under different conditions. 








THE DESTRUCTION OF THE ‘ MAINE.” 
To THE EDITOR OF ENGINEERING. 

Str,—I have been much interested in your article re- 
lating to the destruction of the Maine. 1 am also aware 
of what has been said, principally on the Continent, as to 
the absence of any dead fish after the explosion ; also that 
very little or no water was thrown into the air. I think 
this can be accounted for in a wer simple manner. The 
water was very shallow where the ship lay at anchor. 
Her bottom was only about 2 ft. or 3 ft. from the mud. 
Suppose now that a —_ and powerful torpedo contain- 
ing about 400 lb. or 500 lb. of explosives was placed be- 
tween the bottom of the ship and the mud and exploded. 
What would have happened? It would have blown 
the bottom of the ship inwards and upwards and at 
the same time made a hole in the mud ; and this is exactly 
what did occur, asa hole was blown in the mud 7 ft. deep 
and 15 ft. in diameter, and the strong and heavy keel of 
the ship was blown upwards 34 ft. above its normal posi- 
tion. The fact that no water was blown into the air and 
no fish killed shows most conclusively that the torpedo 
must have been in direct contact with the bottom of the 
ship, and that the gases finding vent in the direction of 
least resistance, viz., through the bottom of the ship, pro- 
duced very little jar upon the water and threw very little 
water into the air, because there was no water above the 
charge. It will be remembered that with high explosives 
the inertia of the mass counts for more than the 
strength of the material, consequently the gases would dis- 
charge through the bottom of the ship. 

To pretend that the explosion from the inside of a ship 
could suck the keel upwards 34 ft., and pull the sides in, 
is altogether too foolish to bediscussed. Is it probable or 
possible that any evil-minded person, not connected with 
the Government, would have been able to obtain the high 
explosives, construct a large torpedo, and place it under 
the battleship? On the contrary, does it not appear that 
this calamity was brought about by experienced engineers 
having at their disposal high explosive torpedoes with all 
the paraphernalia necessary to produce the explosion? I feel 
convinced that all Americans conscientiously believe that 
the ship was destroyed by the treachery of the Spanish 
officials, and it is for this wickedness that the Spaniards 
have to answer ; and it is for this that the Americans are 
fighting and not for the purpose of liberating the turbu- 
lent inhabitants of Cuba who, from all accounts, seem to 
be quite as barbarous as the Spaniards themselves. I 
enclose my card, 

Tam, Sir, yours respectfully, 
Civit ENGINEER AND AN EXPERT 
IN EXPLOSIVES, 





To THE Eprror oF ENGINEERING. 

Sir,—In the editorial of April 22, entitled ‘‘The De- 
struction of the Maine,” there remains so much un- 
said that I write to ask if you will not really review 
the facts in the case from a technical standpoint. The 
report is a serious State paper, and certainly nowhere 
in it can it be found ‘‘that a considerable section of 
the military and naval officers of Spain” are arraigned, 
however much may said outside of Court. On 
the other hand, — Sigsbee, of the United States 
Navy, the commanding officer of the Maine, was ar- 
raigned, as the Court of Inquiry was on the loss 
of his ship. Moreover, he and all his officers and 
crew, and not the above Spanish officials, stand ar- 
raigned for the loss of that ship, unless the evi- 
dence of the Court is conclusive. In advancing a 
theory of internal explosion, your editorial writer 
must clearly see that, even in this case, if the evidence 
stands, then only some external cause could have caused 
the one or more magazines to blow up; for every 
possible theory falls to the ground other than that of 
treachery. The torpedo war heads were aft, and were 
recovered intact ; the coal bunker and coal-gas theories 
are absolutely disposed of by the overwhelming evidence 
before the Court ; the usual precautions in our Navy, the 
outcome of several narrow escapes, were in this ship sup- 





plemented by the tension of the situation, and while your 
editorial very cleverly seeks to shift the cause from ex- 
ternal to internal, will you kindly advance one possible 
explanation of how an internal explosion would then take 
form? The editorial pays great credit to the discipline. 
Personally I have opportunities to contrast what I know to 
be our standard with that of other countries, and I ask no 
better or higher lot in life than to be an American naval 
officer ; but Jet me say that every naval officer in the world 
is interes in the solution of the Maine disaster from a 
technical standpoint. If it is possible that a splendid 
ship with every precaution taken, with no untried ele- 
ments on board in the shape of new explosives, with, 
indeed, pee sar precautions taken ; and if it is pos- 
sible that she can develop within herself explosive ele- 
ments to wreck her as that ship was wrecked, then goin 
to sea in the Navy is indeed a perilous business, and all 
navies had better get to work and investigate the possi- 
bilities of each individual ship. 

The attitude of the entire European press is one of in- 
credulity as to the Maine disaster being from a mine or 
other external cause. Most foreign naval officers seem 
to share the same opinion, if I may judge from what I 
hear; but the feeling is rather a dislike to believe that 
any one could be low enough to designedly commit such 
a crime. 

If any one will face the evidence squarely, and follow 
out any theory he may have, he can in the end arrive at 
only the conclusion of the Court; otherwise we may 
expect to have men-of-war exploding in all quarters of 
the globe with no possible explanation. The American 

ple have an explanation of the disaster that is satis- 
actory for the time being, and in the end the truth will 
out ; but it will not come out if technical journals such 
as ENGINEERING write platonic editorials instead of get- 
ting down to business and analysing the technical points 
of the case. 

The political side of the question will be settled out of 
Court. Let the technical one stand on its merits. I for 
one find your editorial very unsatisfactory. Please try 
again. 

Very eae 6% 
A. P. Nrpuack, Lieutenant, U.S. Navy. 
United States Embassy Naval Attaché, 
Berlin, Germany, April 26, 1898. 





THE LIQUEFACTION OF AIR. 
To THE EprtTorR oF ENGINEERING. 

Str,—I should not have been surprised if the statement 
about Mr, R. N. Lennox which I made in a letter that 
appeared in your issue of the 15th inst. had drawn at 
least a letter from that gentleman himself. Your last 
issue, however, contains only another letter from 
“ Arenel ” on the subject, in which the writer speaks of 
Mr. Lennox in the third person. 

From the circumstances I conclude, with a good deal 
of confidence, that the writer who attacked my ae 
and patent under the name of ‘ Arenel” is Mr. R. N, 
Lennox himself. 

One part of his last letter deserves some reply, since it 
alleges an anticipation of my invention by Mr. C. FE. 
Tripler of New York, whose British patent of 1893, 
No. 4210, is referred to. As very few of your readers 
will take the trouble of goipg to the Patent Office to see 
the patent for themselves, and an examination of it will 
show what kind of anticipations are a to the disad- 
vantage of my patent, I will here make a brief comparison 
between the apparatus of Mr. Tripler’s patent and my 
self-intensive refrigerator. In case of ee in 
reply, to further confuse the issues, it may be said that a 
fuller examination of Mr. Tripler’s patent, with a careful 
reproduction of his drawing, willbe made at a meeting of 
the Society of Chemical Industry on May 2. 

1. In Mr. Tripler’s design the gas after expansion does 
not return directly over the pipe which brought it along 
as Ree gas, and a considerable length of this pipe, 
through Nos. 19, 20, 21, and 22 in the figure illustrating 
the patents, is not exposed to the cold expanded gas. 
This is directly contrary to the most important condi- 
tions of my apparatus. ; ; 

2. My design contains an interchanger, with com- 
pressed and expanded gas entering at opposite ends, 
and a continuous gradation of temperatures between 
them. Mr. Tripler’s design has no such interchanger ; 
the expanded gas enters at the wrong end, so that it 
could not act as such, . 

3. Mr. Tripler’s apparatus, if worked, would act as a 
heater, not as a refrigerator, for heat is continually added 
to the circulating gas by compression in a Cw , without 
provision for removing this compression-heat before the 
gas goes to the condenser. Nor is this omission a mere 
inadvertence in the drawing ; the pump is, in fact, placed 
in such a cold part of the circuit that, in the case of 
liquefying air, no water or other applicable cooling agent 
would be cold enough to remove the compression-heat. 

4. Mr. Tripler himself says that, to — operating his 
machine, “liquid is allowed to expand through the valve 
2 into the expansion chamber or cylinder 6.” He after- 
wards explains that by the operation of this liquid re- 
frigerant, a gas of higher boiling point may be condensed 
at atmospheric pressure in the coil of condenser 13. 
Thus, when air is the gas of higher boiling point to be 
condensed at atmospheric pressure, the operation must 
be started by pouring into the apparatus a supply of 
liquid argon, nitrogen, hydrogen, or helium. 

his is the invention which, as ‘‘ Arenel” says, con- 
tains ‘‘absolutely the same process and principle” as 
mine. 

Finally, we have no account of Mr. Tripler’s having 
liquefied air with a self-intensive apparatus until two 
years after the full publication with illustrations of the 
forms of that apparatus employed in Germany and Eng- 
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land. In details he appears to have followed the English 
form, with only two pressures. 
I am, Sir, yours truly, 
W. Hampson. 
20, Gower-place, W.C., April 25, 1898. 
To THE EprToR OF ENGINEERING. 

Srr,—In your issue of the 15th inst., Dr. Hampson 
has referred to an interview he had with me here in May. 
1894. By way of clearing the ground, I should like to 
state what transpired on that occasion. Dr. Hampson 
certainly honoured me with an interview about that time, 
and laid before me a nebulous scheme he had for the lique- 
faction of air. I pointed out to him how unpractical the 
idea was, and showed him where his method would fail. 
I also gave him references to a mass of literature on the 
subject, and even went the length of trying an experiment 
for him, thus giving him the experience gained by 10 

ears’ practical work at low temperatures. After this 

the whole thing dropped, and I heard no more of Dr. 
Hampson or his process until Linde published his ex- 

riments. Up to this time, neither Dr. Hampson nor 
1is gone had been mentioned by myself to any person. 
So far as the refrigerative method is concerned, it had 
been in use for five or six years previously at the Royal 
Institution for the partial cooling of gases. 

I am, Sir, yours truly, 
Rosert LENNOX. 
The Royal Institution, April 27, 1898. 


WALL-PAPER LETTERING MACHINE. 
To THE EpitToR OF ENGINEERING. 

S1r,—I shall feel greatly obliged if any of your readers 
could put me in communication with the maker of a ma- 
chine capable of lettering and ns &c., wall-paper 
samples, the same machine to be capable of printing the 
figures, &c., at three different distances, say, about 20in., 
18 in., and 16 in. apart, and to cut the printed paper into 
sheets of these lengths. 

The width would be the regular wall-paper width, i.c., 
22 in., and the samples are cut from the ordinary stock 
12 yard pieces. 














I am, yours truly, 
PAPERMAKER. 


ALUMINIUM CASTINGS. 
To THE Epritor OF ENGINEERING. 

S1r,—Could any of your readers favour me with their 
experience of the conduct of Aluminium Castings sub- 
jected to the continual pressure and temperature of steam? 

have been told that in a year, more or less, the metal 
will disintegrate. 

The question is an interesting one, as the lightness of 
the metal would make it invaluable in the construction of 
small steam engines for motor cars, launches, &c. Cylin- 
ders could be made from it, with working liners of bronze 
or gun-metal ; but of course it will not do if the cylinder 
covers and bottoms deteriorate under the action of steam. 

If the results of any lengthened experience, going to 
prove the durability uf the metal under such conditions, 
could be made known, I am sure the information would 
be much appreciated by many of your readers besides 
myself. 





Yours truly, 
ENQUIRER. 


EARLY LOCOMOTIVES. 
To THe Eprror oF ENGINEERING. 

Sir,—In your issue of April 8 there appears a letter 
from Robert Fulton to Messrs. Boulton, Watt, and Co., 
dated August 6, 1803, and the statement that the letter 
was accompanied by a drawing of that date and a print of 
the time-bill of the steamers Rariton and Pheenix from 
Philadelphia to New York. From the statement as given, 
it might ig oe that this time-bill was of the same date as 
the letter, but this is not possible. According to Thurs- 
ton’s‘* History of the Steam Engine,” page 260, the 
Rariton was built by Fulton some time between 1808 and 
1811; and on page 269 it appears that the Phoenix was 
built by Colonel John Stevens in 1807, but just too late 
to anticipate Fulton. 


Very truly yours, 
Ww. Kent, 
Associate Editor. 
Enginecring News, New York, April 18, 1898. 





COPPERING SHIPS. 
To THE Eprror or ENGINEERING. 
Sir,—Mr. Roper seems to take the criticisms 

upon his method of sheathing ships rather to heart. It 
is my impression that the discussion on his paper was 
more or less irrelevant ; it ranged from the account of a 
wholly different process related by Mr. Denny, and which 
was a ghastly failure, to some remarks of my own, in 
which go any according to Mr. Roper, a deplorable 
lack of a knowledge of mechanics. Be that as it may, 
what I said was that I doubted whether any sheathing 
could be applied to, say, a repair telegraph-cable steamer, 
in which it is frequently the practice to lay or pay out 
cable over the bows. I have seen this done in the East 
Indies and in the Gulf of Guinea. When the vessels are 
docked one sees long marks of excoriation extending from 
the bows to the bilges, to a point nearly midships. No 
sheathing would stand this cutting action, which is so 
ea as to leave grooves even in the plating. In 
act, I have known the bow plates in a small repair 
steamer to be frequently doubled and renewed again and 


RENOLDS’ 


WHEEL AND CHAIN ARE NEW 


as once the metal sheathing was cut the insulation would 
be rubbed through in no time; and although the two 
dissimilar metals might not be in actual mechanical con- 
tact, yet the electrolyte (the sea water) would form an 
electrical connection and the negative element, the iron 
plating, be rapidly oxidised. It also occurred to me that 
in the event of grounding in the Suez Canal, much harm 
would be done to a steamer from oxidation, before repairs 
could be effected. os aa any system of gage | is 
always a costly operation—if it be done properly. After 
all that may be said for and against any improvement in 
shipbuilding, it is the commercial advantage which has to 
be considered ; and assuming that Mr. Roper’s system is 
a practical one, such as could be applied by a Chinese or 
negro mechanic, 7.¢., it does not require highly-skilled 
labour, whether it would pay a shipowner to adopt it 
can easily be ascertained for any given case by applying 
Kelvin’s ‘‘ Law of Economy,” ce A is, of course, familiar 
to all who have any real knowledge of mechanics. 
T have the honour to be, Sir, yours obediently, 
Gro. Hrerpert LitrLtrE, Master Mariner. 
32, St. Martin’s-lane, Charing Cross, W.C., 
April 25, 1898. 








SpanisH Iron MinerAts.—The production of iron min- 
erals in Spain last year was 7,468,500 tons as compared 
with 6,762,582 tons in 1896. The largest production was 
effected in the province of Vescaya in which the output 
was 5,170,000 tons, as compared with 5,249,942 tons in 
1896. The output of the province of Santander last year 
was 800,000 tons, as compared with 536,306 tons in 1896. 





Our Coat ABproap.—Our coal exports are still grow- 
ing. The shipments in March were 3,079,982 tons, as 
compa: with 2,880,910 tons in March, 1897, and 
2,472,707 tons in March, 1896. In these totals the ex- 
ports to France figured for 530,844 tons, 495,633 tons, and 
414,704 tons respectively ; those to Italy, for 489,654 tons, 
420,288 tons, and 348,936 tons respectively ; and those 
to Germany, for 328,095 tons, 306,886 tons, and 
275,613 tons respectively. The aggregate exports in 
the first 
8,508,542 tons, as compared with 7,985,121 tons in 
the first quarter of 1897, and 7,571,166 tons in the first 
quarter of 1896. In these totals the exports to France 
figured for 1,579,421 tons, 1,470,096 tons, and 1,405,656 
tons respectively; those to Italy, for 1,263,995 tons, 
1,228,244 tons, and 1,054,699 tons respectively ; and those 
to Germany, for 780,852 tons, 689,599 tons, and 703,505 
tons respectively. Our coal exports to Spain have also 
been upon a considerable scale this year, having amounted 
to March 31 to 626,293 tons, as compared with 639,406 tons 
and 610,974 tons in the corresponding periods of 1897 and 
1896 respectively. Sweden and Norway took 544,803 tons 
to March 31 this year, as compared with 461,676 tons and 
415,058 tons ene gor | ; while Egypt imported 515,439 
tons, as compared with 515,221 tons and 457,067 tons 
respectively. Coal was shipped in the first three months 
of this year for the use of steamers engaged in foreign 
trade to the extent of 2,642,283 tons, as compared with 
2,463,979 tons in the first quarter of 1897, and 2,328,303 
tons in the final quarter of 1896. It follows that 
in one form or another 11,150,825 tons of coal left the 
shores of the United Kingdom in the first quarter of this 
year, as compared with 10,449,100 tons in the corresponding 
quarter of 1897, and 9,899,469 tons in the corresponding 
quarterof 1896. It will be seen that the movement from the 
shores of the United Kingdom has been proceeding this 
year at the rate of 44,603,300 tons per annum. The value 
of the coal exported from the United Kingdom in the 
first three months of this year (without taking account of 
coal shipped for the use of steamers engaged in foreign 
trade) was 3,896,770/., as compared with 3,572,708/. in the 
corresponding three months of 1897, and 3,429,210/. in 
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RENOLDS’ CHAIN GEARING. 


WE illustrate on this page the very ingenious 
gearing chain which was introduced by Mr. Hans 
Renolds, of Manchester, a little while back, and very 
rapidly came into quite extended use. The new chain 
constitutes a distinct departure in gear chains. It 
consists of a series of links of the peculiar shape shown 
in our engravings, Figs. 1, 2, and 3, the projections on 
which gear with the teeth of a wheel not very different 
from an ordinary spur wheel. The plates being narrow 
the bending of the rivets is very small, and the lia- 
bility of the chain stretching and altering its pitch is 
thus much reduced. At the same time, however, the 
construction of the chain and wheel is such that quite a 
considerable amount of stretch would fail to interfere 
with the correct action of the gear. Thus, in Fig. 1 the 
relative position of the wheel and the chain are shown, 
when both are new, whilst in Fig. 2 when the chain 
has stretched about gin. per foot, the two still gear 
correctly, the chain now sliding nearer the points of 
the wheel teeth, as shown in Fig. 2. Fig. 3 is in- 
tended to illustrate the relative motions of the link 
and the wheel, as the chain comes on or moves off 
the chain wheel. The successive positions of the link 
are shown superimposed to the right of the figure, 
from which it will S seen that the mutual action of 
the two occurs without relative sliding, and hence 
with little frictional loss. At present the chains are 
made in standard sizes ranging from 4 in. to 1} in. 
pitch, and smaller sizes will shortly be added. They 
have been run with good results up to speeds of 1950 ft. 
per minute when transmitting 75 horse-power. 





Pic in Germany.—The production of pig in Germany 
in the first two months of this year was 1,184,395 tons. 
The corresponding output in the first two months of 1897 
was 1,084,323 tons. 


Tue CortntH CANAL.—The position of this undertak- 
~~ appears to be gradually growing worse. The revenue 
collected last year declined to 12,102/., as compared with 
12,632/. in 1896. On the other hand, the working ex- 
penses increased last year to 11,255/., as compared with 
10,2607. in 1896. The net revenue, accerdingly, declined 
last year to 847/., as compared with 2372/. in 1896. The 
Turko-Greek war exercised an unfavourable effect upon 
the company, which failed also to derive any benefit from 
certain tariff reductions carried out during the twelve 
months, these reductions not having removed the in- 
difference exhibited towards the undertaking by sundry 
Italian and Austrian maritime companies. 





Tue Institution oF Civit EncINEERS.—At the annual 
prnerel meeting of the Institution of Civil Engineers, 

eld on April 26, Sir John Wolfe Barry, K.C.B., Presi- 
dent, in the chair, the result of the ballot for the election 
of officers was declared as follows: President, Mr. W. H 
Preece, ©.B.; Vice-Presidents, Sir Douglas Fox, Mr. 
James mong Sir William Anderson, K.C.B., and 
Sir William White, K.C.B.; other Members of_ the 
Council, Mr. James Barton (Dundalk), Mr. Horace Bell, 
Sir Alexander Binnie, Mr. Thomas Forster Brown (Car- 
diff), Mr. Henry Deane (Sydney), Mr. W. R. Galbraith, 
Mr. George Graham (Glasgow), Mr. J. C. Hawkshaw, 
Mr. Charles Hawksley, Mr. G. H. Hill (Manchester), 
Dr. Hopkinson, Mr. J. C. Inglis, Mr. Alexander Izat 
(India), Dr. Alex. B. W. Kennedy, Mr. John Kennedy 
(Montreal), Sir James Kitson, Bart., M.P. (Leeds), Mr. 
A. G. Lyster (Liverpool), Mr. William Matthews, Sir 
Guildford Molesworth, K.C.I.E., Sir Andrew Noble, 
K.C.B. (Newcastle-on-Tyne), Mr. Alexander Siemens, 
Mr. Thomas Stewart (Cape Town), Mr. F. W. Webb 
(Crewe), and Sir Leader Williams (Manchester). 
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for many years was practically discarded, but which | bilities of torpedo success as the recent destruction of the 
during the United States Civil War, in the crisis of 1861, | battleship Maine. From the torpedoist’s point of view 
accidentally but completely gained such a decisive and | the failure to locate the responsibility is a tribute to the 
remarkable victory as not only to largely influence the | value of the invisible character of the cause. If there 
course and conclusion of the Civil War, but to impose | had been a submarine torpedo-boat in Cuban waters at 
conditions on subsequent naval architecture that have | the time, no doubt history would place the responsibility 
been universally accepted. And this victory was gained | upon it. The literature of the early history of submarine 
directly in the face of the most intense opposition of | navigation is, more or less, familiar to you all, and while 
naval officials. If the late monitor had not had the | senely all the experimental boats, even those of the 
opportunity of war to prove her value, it is extremely | seventeenth century, have thrown some light on the sub- 
doubtful if she would ever have had such an important | ject, the Plongeur, the Nordenfelt boats, those of the 
place in naval history or naval architecture. Goubet and Alexandrofsky type, the Gustave Zede, and 
All treatises on torpedo-boats, all reports in connection | the Holland have received the most prominence and at- 
with their construction and supply, all references to their | tention. 
achievements, emphasise, more or less, the requisite of | Bushnell’s boat (1771) was controlled by hand and lead 
invisibility and power to reach an enemy, and to success- | ballast. Phillips, in 1851, employed in a craft built for 
fully get torpedoes into an enemy’s ship. |a family yacht, compres air, submerging tanks and 
The development of the dice, its power to | hand propulsion, but later —— a boat for war pur- 
disappear, its ability to move quickly, its valuable element | poses in which steam was to be employed. The sub- 
of submergence, tho pencticnbllity of protecting by armour | marine boat that destroyed the Housatonic during the 
its limited visible portion, and the surety of its fish-like | United States Civil War employed manual power, but it 
qualities, must have a radical influence in modifying the | is generally believed this fatal attack was not made as a 
present types of torpedo craft, no matter whether it re- | submerged boat, but by the methods usually employed 
places the second-class torpedo-beat on board a battle- | by spar torpedo-boats. In 1863 commenced the experi- 
ship, whether it is employed for submarine purposes pure ‘ments of Admiral Bourgois and Engineer Brun with 
























body, the inner one being cylindrical ; water space between 
them. She was operated by a 4 horse-power petroleum 
engine with one screw, and had vertical and Sean 
rudders. 

Mr. Holland experimented with this boat for nine 
months, and although her petroleum engines were a 
failure, and the speed was very unsatisfactory, he proved 
that he could submerge her at will and keep her under 
water, and determined that the horizontal rudders were 
useless when placed in the transverse axis, but effective 
| when at the stern. After he demonstrated that it was 
| possible to control the boat under water, he had the 
| engines pulled out, and sank the hull under the Fall’s 
| Bridge at Paterson, N.J., where it now lies in the Passaic 
| river. 
| Boat No. 2 was commenced in 1879 at the Delamater 
Tron Works, New York City. She was finished and 
delivered to Mr. Holland in April, 1881; he started ex- 

rimenting with her immediately, and continued until 

ctober of that year. In that boat he made most of his 
experiments. She was 31 ft. long, 6 ft. in diameter, 
19 tons displacement. and was fitted with a 15 horse. 
| power Brayton petroleum engine. With a crew of one 
| engineer and himself he cruised all over the harbour of 
the North river. Most of his experiments were made 















































HOLLAND TORPEDO BOAT. 
Scale %'= 1 Foot 
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Le Plongeur in which compressed air was specially em- 
ployed. Dr. Barbour, in 1869, suggested many com- 
plicated devices. 

The Intelligent Whale (1870) was propelled by hand, 
employed compressed air for respiration and water tanks 
for submergence. In the Tuck boat, water tanks, com- 
pressed air, electric accumulators and motors, and elec- 
tromagnets were tried. She was named the Peacemaker. 
In 1875 Mr. Holland presented a plan for a boat to be 
operated by a single individual. From 1881 to 1883 
much prominence was — in France to the boats built 
wd M. Goubet, in which he employed compressed air and 
electric accumulators. In 1886, and subsequently, many 
interesting tests of Nordenfelt’s boats were made, and I 


and simple, or, as most probably will be the case, whether 
its submarine ae a are utilised to protect the semi- 
submerged torpedo-boat and to meet the practical con- 
ditions sought for in combining such invisible and pro- 
tective qualities as will enable the torpedo-boat to surely 
get in her work. 

A few moments can be instructively given to the value 
of mine and torpedo explosives and the effect of internal 
explosion. I will give you three practical examples and 
graphically illustrate them. They are: 

1. Experiments made at the United States Torpedo 
Station, Newport, R.I., to determine the effect of sub- 
marine explosion on animals placed in a submerged tank. 

2. The recent destruction of the battleship ‘‘ Maine.” 





3. The 12-in, gun explosion in the turret of the Russian 
armourclad ‘ Cissoi- Veliki.” 

{In connection with the Newport experiments, Captain 
Jaques presented 18 views, showing the arrangements for 
the experiments; the vessel in which the animals were 
confined ; the explosions in order; the effects of the ex- 
plosions on the torpedo shell and its condition. 

Kighty-one pounds of gun-cotton were used, the first 
attack was at a distance of 431 ft., the subsequent dis- 
tance decreasing until the la. t, which was 80 ft. The sub- 
mergence in each case was the same for both mine and 
boat—15 ft.—and in nocase was the attack made directly 
from underneath. Rabbits, pigeons, chicken cocks, and 
a cat were the animals used; they were entirely unhurt, 
and the vessel itself was practically uninjured. 

To illustrate the destruction of the United States battle- 
ship Maine, ten views were presented, showing details 
of the explosion, its terrific character, where the greatest 
havoc was done, the keel plates blown above the surface, 
and adiagram of the estimated course of the explosion. 
These were supplemented by four views showing the 
disastrous effect of the rupture of a 12-in. gun in the 
Russian armourclad.] 

Of the misfortunes that have come to nearly all nations 
by the loss of their warships, I can recall no other which, 
in its results, has given as great emphasis to the possi- 








had the pleasure of being present in Southampton Water 
to witness what the Barrow boat accomplished. In 
Spain the Peral has been looked upon with much favour. 
[Twenty-three views were thrown upon the screen to 
illustrate these various types. | 
In them all sorts of rtrd sant AON contrivances and powers 
—compressed air, electricity, petroleum, and reservoired 
heat—have been separately or collectively employed. It 
is by a careful study of what has been done in these types, 
and of what has caused their failures, added to the bene- 
fits and advantages which industrial development has 
provided in mechanics, metallurgy, and electricity, that 
we are able to present to-day a craft built on the vital 
Holland principles, which we believe will be, not only of 
at value to naval architecture, but of great usefulness 
in war, and which will have a powerful influence in the 
removal or reduction of the defects of the present tor- 
pedo-buat. Before describing the two submarine boats, 
the Plunger and the Holland, now receiving so much 
attention in the United States, let me say a few words 
about the four boats built under Mr. Holland’s direction, 
and in and with which he made the experiments that made 
his final success possible. 
The first was built in 1877 by the Albany City Iron 
Works, of New York. Her dimensions were 14 ft. 6 in. 
long, 3 ft. beam, and 24 ft. depth; she had a double 





under water. 
pressure, Mr. Holland relates that, with the boat sub- 
merged and resting on a gravel bottom, the engineer 
opened a bottom manhole, stepped out (without a diving 


As an example of the perfect control of 


suit), lifted the hull slightly with his hands, and then 
got in again and closed the manhole. ith her arma- 
ment of a submarine gun 10} ft. long and 9-in. bore, he 
succeeded in getting a perfectly straight projectile tra- 
jectory under water for about 40 yards. To fire the sub- 
marine projectile he used 200 lb. air pressure ; the highest 
was 495 lb., but it did not appear to make much differ- 
ence in the range ; 250 lb. did nearly as well. The Dela- 
maters built the =, This particular pneumatic 
gun was made of a welded-steel tube, and was the founda- 
tion for the pneumatic gun system that was afterwards 
developed under the management of the Pneumatic 
Dynamite Gun Company. This craft is now lying at 
New Haven, Connecticut. Her engine is still in her, but 
the air compressor was taken out about two years ago to 
run a forge. 

Boat No. 3 was built at Gannon’s Copper Shop, Jersey 
City, New Jersey, and was a working model. In her 
Mr. Holland first employed the apparatus for steerin 
under water in the horizontal — ; he intended to buil 
a gunpowder engine to propel her under water, but, before 
he accomplished this, she was sunk opposite Whitestone, 
the engineers, not understanding how to fasten the turret, 
having left it open about 4 in. A few experiments under 
water were made before the accident. She was 16 ft. 4in. 
in length by 28 in. diameter, and of 1 ton displacement. 

Model No. 4 was known as the Zalinski boat, and = 
built at Fort Lafayette, of composite iron frame, planke¢ 
with wood; she was 40 ft. long, 8 ft. in diameter, and it 
was the intention to arm her with large Zalinski pneu- 
matic guns. The launch was mismanaged, pen Dinte. 
broke under her, she fell on the rocks, and was seriously 
damaged. She was repaired sufficiently to carry on ex- 
periments at the dock, where she was frequently = 
merged, and much information secured concerning the 
control of water ballast. She was finally broken up. 
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In all these boats Mr. Holland’s fundamental principle 
was to dive, and not to control them, as in the foreign 
types, either by the inlet, or outlet, of water, or by down- 
haul screws alone. The main things proved by these ex- 
periments were: that in submarine boats it was essential 
to have an unmovable centre of gravity ; that the movable 
centre was the cause of nearly all the failures; that 
during the submarine run the weight must remain _abso- 
lutely unchanged, being kept the same automatically, 
otherwise she cannot dive when you desire it, or she may 
run to too greata depth. Another thing demonstrated 
was the value of a boat that would be assmall as possible, 
consistently with having sufficient offensive power. It 
must also be quick-acting, so as to be able to come to the 
surface and to disappear as rapidly as a porpoise. A car- 
dinal principle governing its design is simplicity. While 
there have been naval officers in the United States who 
have advocated the value of submarine boats, and the 
Navy Department has at various periods interested itself 
in them, the advertisements of November 26, 1887, and 
May 1, 1893, called forth the most important proposals, 
and a contract was entered into with the Holland Com- 
pany in 1895. 

The one constructed by the Holland Company for the 
United States Navy Department was named the Plunger 
by the Department, and was launched August 7 of last 
year at the contractor’s yard in Baltimore. She is the 
fifth designed by Mr. Holland, and is 84 ft. long, of 
circular section, 11 ft. 6 in. diameter, surface displace- 
ment 149 tons, submerged displacement 165 tons, with a 
reserve buoyancy of about } ton. The guaranteed speed 
is 15 knots on the surface and 14 knots with her steam 
machinery for a period of 12 hours while awash, with 1 ft. 
of the turret above the water. Her total submerged elec- 
trically-running speed must be 8 knots for six hours. 
There is a turret amidship with 4 in. of protection and a 
superstructure for a fair water. Two down-haul screws 
have been added, although they have not been considered 
by Mr. Holland a requisite of the system. There are 
two openings in the nose-piece through which service 
torpedoes are to be discharged. 

In addition to hand gear for horizontal steering and 
diving, there are automatic devices for maintaining sub- 
mergence at predetermined depths. A camera lucida has 
also been fitted. ‘The hull has been constructed to admit 
a submergence of 75 ft. Some of the water-tight compart- 
ments serve as water tanks; others contain oil fuel ; 
others are employed for compensating discharged weights. 
Aspecial device compensates for the oil consumed. There 
are four rudders, two for steering horizontally and two 
vertically, controlled by automatic devices. For running 
on the surface or awash, steam generated by petroleum 
is employed, while electricity from storage batteries is 
used under water. There is one water-tube boiler of the 
Mosher type of 3000 vs pe feet heating surface, fitted 
with a system of oil fuel capable of consuming 2000 Ib. of 
oil per hour. There are two main, vertical, triple-expan- 
sion steam engines of 600 horse-power each, and one 
auxiliary of the same type of 300 horse-power. 

The electric machinery is composed of one main motor 
of 70 horse-power for propelling the boat when submerged, 
operating either the side or centre shaft, or used as a 
dynamo for recharging batteries. There are additional 
electric motors for operating down-haul screws and per- 
forming other services as required. Air for tank and 
ventilation service is supplied from commercial reservoirs. 
There are special fittings for closing smoke pipe and air 
ducts quickly before submerging, and the tank operations 
are very simply controlled by Kingston and compressed- 
air reducing valves. 

_The liquid fuel system installed in the Plunger is 
similar to that which has been successfully operated in the 
United States torpedo-boat Stiletto, and which will also 
be placed in two of the last boats recently completed for 
the United States. 

In practice with the Stiletto the system was found to 
give no trouble from carbonisation or the deposit of 
particles of carbon in the burners. 

The Plunger has three propellers (in addition to the 
down-haul screws), any one, or all of which can be ope- 
rated by either steam or electrical machinery. Owing to 
the delays incident to the many modifications of the 
Plunger, constructed for the Navy Department at the 
Baltimore Shipyard, the Holland Torpedo-Boat Company 
decided to build a boat into which the essential elements 
of Mr. Holland’s type could be introduced and experi- 
mented with by the company, and boat No. 6, the Frol- 
land, was built at the Crescent Shipyard, Elizabethport, 
New Jersey, by Mr. Lewis Nixon, a member of this 
society. Its form resembles that of the porpoise, and its 
dimensions are (Figs. 1 to 6, page 544) : 


Length ©... ais ae vs aes 533 ft. 
Diameter, amidships ... ae ae 10} ,, 
Displacement, light ... ae yk 64 tons 
as with superstructure 
awash ... ie a bes 74.2 ,, 
Displacement, submerged iss 095 
Reserve buoyancy... ; sae O25; 


In this boat no attempt was made to secure a higher 
Speed than was necessary to secure proper diving and 
steering properties. It was fitted with a 50 horse-power 
gasoline engine for surface runs, air compression and 
Storage battery charging, and a 50 horse-power electric 
motor for submerged work. Its armament consists of one 
18-in. service torpedo-tube and two dynamite guns fitted 
for powder and compressed-air discharge. From four to 
81x men are required for her operation. 

At a speed of 8 knots the Holland manceuvres, steers, 
and dives ne and the control of submergence is 
Speedy and easy. Her stability has been thoroughly 
proved, and the atmospheric conditions when submerged 
are infinitely safer and more comfortable than those of 
the ordinary torpedo-boat. Comfort is comparative ; we 





have not yet been able to provide such luxuries of art, 
observation and cuisine as those installed in the Nautilus 
jd Jules Verne’s imagination, but we can place our ma- 
chinery for operation quite as conveniently as that in the 
modern torpedo-boat, if not more so. 

The recent experiments with the Holland, the model of 
which you have seen on the table, were very simple, 
their very simplicity no doubt suggesting the many in- 
teresting and lengthy reports which have been published 
in various journals. The trials consisted chiefly in surface 
runs, submergence for the adjustment of ballast, and test 
of Kingston and air valves, adjustment of the registering 
apparatus and, finally, diving. Although some surprise 
has been evinced that several days were required for 
ballast adjustment, and the test of the air and water 
valves, we think nothing of leaving our clock or watch at 
the maker’s for a month or more to have it properly ad- 
justed ; nor do we wonder at the length of time required 
to adjust the depth mechanism of the Whitehead bang ve 
for its automobile work ; and yet neither of these have 
living men in them to be cared for. 

Of these successful experiments one writer has said : 
‘“ Those mariners and naval architects who long were loud 
in expressions of scepticism concerning the submarine 
torpedo-boat Holland, are to-day less vociferous when 
they are not silent. Demonstrated facts are pretty good 
things on which to build an argument, and appeal for a 
verdict ; and as far as it has gone, this new type of naval 
terror looks as if it were about to establish a new basis of 
calculation in international disputes.” 

Mr. Nixon, her builder, says: ‘‘The Holland is a 
success, and she is now prepared to take her place, as a 
recognised factor in naval warfare, and an element that 
must be considered by all navies from this time on. 
These boats are fishes ; able to exercise all the functions 
of a fish, with the brain of a man, and the destructive 
power of a man-of-war.” 

Of the Plunger, Chief Constructor Hichborn, of the 
United States Navy, has said: ‘‘ Even should this vessel 
be not a perfect success, she may mean to future fighting 
ships and methods of naval warfare what the much- 
doubted Monitor has proved to our present Navy.” 
Although the Holland Company has several designs, 
simple and novel, for the armament of submarine boats, 
in the presentation of this paper it is not intended to ask 

our consideration of them ; for the boats themselves can 
readily fitted with Whitehead or Howell torpedoes, 
employing powder or compressed-air discharge, or with 
over-water projectiles fired with either powder or air, or 
a combination of both. 

If these vessels are to be supplied in large numbers, if 
they are to be quickly built, and to become speedily 
available for the crises which arrive to every nation, their 
advantages can readily be understood when it is known 
that the elements of which they are composed and built 
are commercial products. Gas and steam engines can 
be secured from a hundred builders ; electric motors have 
replaced and are as easily procurable as horses ; electric 
storage batteries, although still far from being fully satis- 
factory, are no longer novel and difficult to obtain ; com- 
pressed-air cylinders are increasing every day in strength 
and capacity ; liquid air is no longer a toy in the labora- 
tory, and thanks to Professor Roberts-Austin and others, 
we are now assurred it will soon become an inexpensive 
commercial product ; petroleum fuel can carried with 
less danger than bituminous coal; and the parts which 
compose the special controlling mechanisms of the system 
are all marketable products, easily and quickly assembled 
and adjusted. 

In conclusion, I desire to emphasise the fact that sub- 
marine navigation, which has so long been attempted by 
many nations, is at last an accomplished fact, and that we 
are not speaking simply from theory, but from actual 
practice and serious experience in a useful submarine boat ; 
that the advances in perfecting a submarine torpedo-boat 
are as great as those made in steam heating over the 
devices employed in the Middle Ages. 

In the design and construction and practice with the 
Holland submarine boats Plunger and Holland, we have 
been going on the principle of developing not a boat 
simply as a toy or a working model, but one which will 
be especially useful for the primary purpose to which a 
submarine boat should be “stegeo is, of actually fight- 
ing vessels around the harbours and on the coast, instead 
of in the open sea. 

The dimensions of a submarine boat proper should be 

overned by the necessary offensive power, and, while 
living in it all the destructive power desired, it should 
be small enough to get close up to and, practically, nibble 
at the bottom of the ship to be destroyed. This object 
appears to have been accomplished in the Holland ; for 
she has all the speed necessary to control her fish-like 
qualities, has aig to disappear, can take care of her- 
self, and, at the same time, is able to work three power- 
ful guns. While this has been accomplished, no doubt 
other valuable developments will be in the direction of 
small craft to take the place of second-class torpedo-boats 
on battleships, and of semi-submerged boats of almost 
any dimensions, having armour enough above water to 
afford ample protection, at the same time protecting all 
the rest by water. 

We all know how difficult it is to adequately protect a 
ship with armour even by a most careful distribution of 
weights. The semi-submer boat presents a type in 
which you can armour such parts as are necessary ; em- 
ploying very heavy armour because you have reduced to 
a minimum the part exposed, and possessing submarine 
qualities, it is the only kind of a boat that will do this, as 
you well know there is not a torpedo-boat in existence to- 
day that will meet these conditions. 

n such a craft you can get close up to your ship and 
fire the torpedo into her, while an ordinary torpedo-boat 
will be simply riddled and sawed into pieces by rapid-fire 








ammunition. Further, a semi-submerged, armoured 
torpedo-boat will be able to get so near her target that by 

reatly reducing the range she will eliminate many of the 
isadvantages of the present long-ranges requi for 
the Whitehead torpedo. Again, you are giving a well- 
disciplined crew a chance to do something, , their 
uarters will be infinitely more comfortable than those 
they at present occupy in the a they will 
have a feeling of safety which they do not now enjoy, and 
they will know that they will land their torpedo close 
enough to blow up the ship. Such a craft may be com- 
pared with a large automobile torpedo, one of sufficient 
size to carry a crew and yet ing not only similar 
automatic devices for controlling its position, but having 
them supplemented with mechanical contrivances under 
the direct control of the brain of man. Such a boat will 
be practically irresistible and invulnerable; will even 
resist the attack of a heavy ordnance, and is a type that 
it will be impossible for a anepreags tog avoid, 

While giving importance to the designs that will 
utilise the semi-submerged principles, such as shown 
in Figs. 7 to 15, page 543, the great need of the hour 
for harbour and coast defence is a small torpedo-boat 
that can be submerged, having within it a storage bat- 
tery of sufficient power to give it a submerged range 
of a few hours, with 9 or 10 knots surface speed and 
from 6 to 8 knots submerged. Such craft can be quickly 
and cheaply constructed and very much more efficiently 
controlled and protected than the very rapid torpedo- 
boats or torpedo-boat destroyers which represent the 
magnificent mechanical development of the present age ; 
so much which has been accomplished under the direc- 
tion of two distinguished vice-presidents of this Institu- 
tion, Mr. Thornycroft and Mr. Tee. 

You will, perhaps, say that very little has been accom- 
plished in submarine navigation in proportion to the 
number of years during which the system has been under 
consideration and experiment; but you must remember 
that.the best commercially-accepted torpedo—the White- 
head—has struggled through many years, is yet very 
far from being perfect, and directive power for it has 
only recently m secured by the introduction of the 
principle which was the controlling one of the Howell, 
that is, the gyroscope. You must also recall that 
most torpedo destruction has been done with a bag of 
explosive on the end of a pole, and that the submarine 
boat will permit you to get closer to the enemy, with a 
bigger bag of explosive, and with less danger to the pole. 

f you compare directly the chance of the ordinary 
torpedo-boat with that of a submerged boat for landing a 
torpedo, there certainly can be very little doubt as to 
which is the more hazardous ; and I sincerely trust that I 
have been able to present sufficient data to you of what 
has been accomplished to prove that, by the suggested 
modifications, you are getting all the advantages of attack, 
with almost absolute safety to the torpedo-boat itself. If 
there are no other elements of value in the submarine 
boat than its influence to modify the present type of 
torpedo-boat, this alone should certainly give it promi- 
nence and weight—a powerful influence which certainly 
cannot be ignored. 








MASHONALAND GOLD.—Some apparently rich gold-bear- 
ing quartz, said to have been taken from a reef in the 
Salisbury district, has been brought to Pretoria by a gen- 
tleman who claims to be the discoverer of the reef. He 
is now engaged in forming a syndicate to take the matter 
in hand, and will shortly return to Salisbury. 

Srewack Works AT MANGOTSFIELD.—The Mangots- 
field Sewage Works were publicly opened on the 6th 
inst. After passing the detritus and screening chambers, 
the sewage—of a strong domestic character, with some 
manufacturers’ and slaughter-house refuse—is treated 
with ferrozone, from 2 to 3 grains per gallon being found 
sufficient. It then flows through horizontal inlet pi 
to 15-in. vertical tubes in the centre of the Candy circular 
upward-flow precipitation tanks, and falls within 2 ft. of 
the bottom on to spreading plates. There is an outer 
cylinder 5 ft. in diameter, reaching from about 6in. above 
water-level to 6 in. below the spreading plates. By this 
means further contact with the ferrozone is given, and at 
the same time the precipitated solids overlying the bottom 
of the tank are not disturbed by the incoming sewage ; a 
large volume is thus enabled to be rapidly dealt with, a 
continuous flow is maintained, and the effluent delivered 
without loss of level, a matter of great importance where 
the fall is limited. The tanks, two in number, are 
capable of a with a flow of one million gallons 
daily, and are fitted with Candy’s patent automatic sludge- 
removal apparatus ; each tank is 24 ft. in diameter with 
15 ft. 6in. depth of sewage, the total area occupied by 
them being about 64 square yards. After leaving the 
tanks the effluent passes through clarifiers, of which there 
are five, each 7 ft. in diameter by 8 ft. high. The space 
occupied by these clarifiers (which are capable of dealing 
with a similar volume of sewage as the tanks) is about 
63 square yards. The effluent from the clarifiers runs on 
to concentrated polarite filters which can deal with 1500 
to 2000 gallons per square yard per 24 hours. The super- 
ficial area of the polarite filters is about 480 square yards, 
so that the purifying of one million gallons per day is 
contained within a total area of about one-sixth of an acre. 
A remarkably pure effluent is obtained far above the 
ideal standard recommended by Sir Edward Frankland, 
of the late Royal Commission. Much satisfaction is felt 
because the sewerage and sewage disposal scheme, which 
includes 18 miles of sewers, has been completed under 
Mr. Le Maitre, C.E., of Staple-hill, Bristol, for less 
money than the contract Bn _ The contractor for the 
work is Mr. H. Roberts, of Birmingham, and the purifi- 
a adopted is that known as the ‘‘Inter- 
national,” 
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INDUSTRIAL NOTES. 


Tux dispute in the Welsh coal trade has got into 
an almost helpless muddle. Some complaint has been 
expressed because the coalowners refuse to treat ex- 
cept with the recognised leaders, and with such as are 
empowered to discuss and settle the matters in dis- 
pute. This complaint has been reported in a London 
newspaper which usually supports the strikers, 
whether right or wrong. It is curious that while 
employers are generally blamed for not readily con- 
senting to deal with the recognised leaders of a trade 
union, they are now blamed in South Wales for insist- 
ing upon dealing with the union leaders armed with 
plenary powers. It is said that the union of coal- 
miners in Wales is weak ; but that is not the fault of 
the coalowners, but of the men. Employers have found 
out that the only safe way in which to act upon a 
policy of conciliation, either by means of a sliding 
scale or otherwise, is by the recognition of the officials 
of the union or unions fully authorised by the men. 
If the men withdraw their confidence from the leaders 
it is their duty to dismiss them and elect others in 
their stead. This has not been done in South Wales. 
Mr. W. Abrahams, M.P., is still the chief official, 
and, therefore, the employers have no real alternative 
but to deal with him. It would appear that the men 
were so far satisfied with the sliding-scale arrangement 
that they allowed their union to fall to decay, and 
now the men are acting as a mob, with just a sem- 
blance of organisation. But this semblance justifies 
the employers in seeking to know with whom they 
are to deal, and whether any arrangement will be re- 
garded as binding upon the men after it is made and 
agreed to; otherwise what guarantee have they of its 
being carried out ? 

The situation at the close of last week, when the 
coalowners met in Cardiff to discuss the question, was 
this: The men, so far as any agreement could be said 
to have been effected by their conferences, asked for a 
10 per cent. advance, to commence from April 1 and 
last to June 30. This formal demand was met by the 
employers by two questions : (1) Whether the repre- 
sentatives of the men were ‘‘ authorised to settle on 
any other terms than a 10 per cent. advance?” and 
(2) whether they were ‘‘ yet authorised to discuss and 
settle an arrangement for regulating wages?” To 
these questions the men’s representatives replied ‘‘ We 
are not authorised to settle on any other terms, but if 
you have alternative offers tomake, we can place them 
before the men; and if we cannot settle as to future 
arrangements for regulating wages, we can discuss the 
matter with you.” Under such circumstances the em- 
ployers can justify their attitude. There is the ulti- 
matum of a 10 per cent. advance, hostilities having 
been commenced by the men in the shape of a strike. 
Then, as to the regulation of wages, the men ought to 
have some fixed idea as to whether they will or will 
not agree to some plan, on the basis of a scale or other- 
wise. If they have no policy, what is there to discuss? 
Twenty years ago the men in South Wales were fight- 
ing for the recognition of trade unionism ; now they 
throw over their own ofticials, but elect no others in 
their place who are empowered to act. The men have 
thrown representation overboard, and claim the re- 
ferendum ; but to carry out the latter a fixed policy, 
or a definite question, or definite questions, ought to 
be agreed upon for decision. If this policy, or rather 
want of policy, prevails, the labour question will be 
thrown back for years. Employers will be at the 
mercy of noisy cliques, or the men will be at the mercy 
of employers. 

The effects of the stoppage of the pits are already 
very disastrous in 7. districts. Though the men 
have been earning good wages for a long time past, 
distress of an acute kind soon made its appearance. 
At Merthyr, Dowlais, Aberdare, and other great 
centres of the coal industry, relief committees have 
been called into existence, for the children had to go 
to school without food. The case is a bad one; no 
organisation, no funds, no policy, no recognised 
leaders in whom the men had Kary leg And yet in 
the face of all this a great strike over a vast area, 
without even, at the first, at least, any settled policy 
either as to the amount of advance to be asked fr, or 
any definite plan as to the sliding scale. And then at 
the earlier conferences no agreement as to leadership, 
or as to the powers with which leaders were to be 
armed. The Rishon cause, in this unfortunate dis- 
pute, was like a dismantled ship in the trough of the 
sea, with no guidance ; simply at the mercy of the 
waves. Fortunately, the demand for coal is great, 
and the coalowners will not, out of mere pique, refuse 
to negotiate if a common basis can be found. The 
external effects of the dispute are serious, for other 
vast industries depend upon the supply of coal—the 
iron and steel waba, the tinplate works, the shipping 
trades, and other important trades. 

The enormous demand for coal has already affected 
the other great coalfields of the kingdom. The 
Scottish miners have managed to get the rise de- 
manded of Is. per day advance all round, a demand 


conceded. The Northumberland miners have also 
been taking steps to get an advance, andit is thought 
that the National Federation will also make a move, 
but no formal action has been taken as yet. Lan- 
cashire wants to get back the 10 per cent. reduction 
of 1894. Any further extension of the coal strike at 
present would be fraught with serious consequences to 
most of our great national industries. 








The condition of the engineering trades throughout 
Lancashire remains without appreciable change, all 
branches being exceptionally busy. New work is 
coming forward which, together with that held 
temporarily in abeyance, is sufficient to carry on well 
into next year. But already there is a note of another 
key, the possibility of the war between the United 
States and Spain interfering with the execution of 
orders by or for those countries, especially the former, 
as some American firms have orders for labour-saving 
appliances for this country. Some little uneasiness 
has also appeared about labour questions and wages, 
but it is thought that these will not develop into 
serious complications so soon after the engineers’ 
defeat. In spite of these drawbacks, all the iron and 
steel-using trades are well employed on locomotive 
work, stationary engines, machine tools, and textile 
machinery, and also in boilermaking, moulding, and 
similar industries. The general run of work in the 
Manchester and Salford district was not quite so good, 
however, at the date of the last returns as at the pre- 
vious returns by 1 per cent., there being out of 22,311 
members of trade unions 1014, or 4.8 per cent., unem- 
ployed as compared with 3.5 per cent. in the last 
month’s report. A stronger tone has prevailed in the 
iron trade, with an upward tendency generally in all 
classes of manufactured iron. Finished iron has been 
hardening in prices, and in the steel trade there is 
great activity with an upward tendency in prices. 
Altogether the outlook is favourable, even good, in 
spite of war alarms, and some labour troubles in ex- 
pectation. There is a lot of leeway to make up, and 
the men will hesitate to play a game of bluff, for a 
strong fight could not be made except under great 
pressure of circumstances at present. But no one 
can forecast what war may bring forth. 





In the Wolverhampton district a large volume of 
business has been done since the quarterly meeting, 
and the outlook has generally improved. The deci- 
sion of the Tenmel Bar Makers’ Association to 
bring up their maximum rate to 5s. per ton in no way 
checked the demand, but, on the other hand, it led 
to quotations being very firm for all classes of iron. 
As a matter of fact, prices have been stiffening all 
round, and pig iron has advanced 2s. 6d. per ton. The 
latter, perhaps, may be due to the strike of the col- 
liers in South Wales, and to the outbreak of war 
between the United States and Spain. A good steady 
business has been done in tube-strip, —— rod, and 
angle-iron. Common sheets have improved in demand 
by the requirements of galvanisers who have booked 
some heavy orders for corrugated roofing sheets for 
South America, Australia, and the Cape. There is a 
great demand for steel in heavy quantities, and quota- 
tions have been very firm, though no further advance 
had been made at date of writing. The latest official 
returns show that the steel-smelting trade was good 
in South Staffordshire and East Worcestershire, and 
that all the mills and forges were well employed. In 
South Shropshire also they were steadily = 
= in the engineering and allied trades, in- 
cluding engineers, ironmoulders, bridge, girder, and 
tank makers and boilermakers, was good; cycle- 
makers moderately good, but the malleable iron 
workers were quiet. 





In the Birmingham district the iron market was 
firmer in tone, and prices were stronger than before 
the quarterly meeting. The war between Spain and 
America is thought to be likely to affect some of the 
Birmingham industries adversely, as if it results in 
favour of America the United States will have a pre- 
ference in manufacturing industry. But, during the 
rebellion, Cuban trade with Birmingham has dwindled 
toa very low ee It is not too much to say that even 
if Spain should win, the Cuban trade has been spoiled 
for years. The estimated loss to Birmingham manu- 
factures is about half a million sterling a year; under a 
better régime, even with all in favour of American 
manufacturers, trade with this country would be 
better than that. The local trades are better in some 
cases owing to the coal dispute in South Wales, especi- 
ally as regards oivanieel and tinned sheets. The 
steel trade is active, and prices are firm, but no ad- 
vance in price has been enforced. Inthe more general 
run of trade the latest returns give only 1.8 per cent. 
unemployed—348 out of 21,679 members of trade 
unions, a considerable reduction over the previous 
return. In the engineering branches employment is 
reported to be only moderate, but only 41 out of a 
membership of 1482 were on donation at the date of 
the engineers’ report. Pattern-makers were fairl 


making branches are well employed. In Coventry, 
Redditch, and West Bromwich, engineers were fairly 
well employed, but the cycle trade is quiet. In the 
brass and copper trades employment is good generally. 
Electric light fittings are in active demand. Metal 
rollers are fairly well employed, and the tube trade is 
brisker. Fender and fire-brass makers have been a 
little quiet, but at Dudley this branch is improving. 
Ironfounders report employment as moderate, file- 
cutters as quiet. Bedstead makers are slack, many on 
short time. The gun trade has been quiet. The 
lighter trades are quiet, but moderately well employed. 
But the outlook is good on the whole. There are no 
serious labour disputes pending, nor are any looming 
in the near future so far as can be seen at the present 
time. 





The boilermakers and iron shipbuilders, it appears, 
have given notice of a 5 per cent. advance to the em- 
ployers on the north-east coast, as well as on the 
Clyde. The matter will be considered by the em- 
“aoa and then doubtless there will be a joint con- 
erence of the representatives of the men and of the 
employers to discuss the question and settle details. 
The officials of the union do not expect any stubborn 
resistance on the part of the employers, as for a long 
time all matters of dispute have bien amicably dis- 
cussed by the two “eneape interested. There is an 
agreement between them to the effect that no advance 
or reduction is to exceed 5 per cent. at a time, with a 
proportionate rise or fall in day rates of wages. 





It appears that the whole of the engineers (society 
men) gave in their notices to leave work on Saturday 
last at the works of Sir Thomas Richardson, M.P., at 
Hartlepool. It seems that there has been some fric- 
tion between the society and non-society men, and 
matters came to a climax by, it is said, the dismissal 
of some society men, alleged to be without cause. 
The recent agreement was intended to protect non- 
society men from interference, and if that has been 
broken the society will be in fault. When will trade 
unionists realise the fact that it is quite as wrong to 
compel a man to belong to a union as it is to compel a 
man to abandon it ? 





The strike on the Cork and Bandon Railway in 
Ireland may be said to be now officially closed. The 
men have expressed a desire to return to work 
through the good offices of Bishop U’Callaghan. The 
directors have promised to fill vacancies as they 
occur from the ranks of their former employés, but 
they state that they cannot and will not discharge 
any of the men who came to them in their difficulty. 
Under no circumstances will they re-instate ‘‘ Signal- 
man Buckley,” who is alleged to be the cause of all 
the trouble. 

The executive of the Amalgamated Society of Rail- 
way Servants have held a special meeting at Leeds to 
discuss the situation in connection with the strike of 
draymen and goods workers in the employ of the 
Midland Railway at Leeds and Sheffield. The meeting 
was private, but the resolution arrived at was to 
exonerate the general secretary pro tem from all blame. 
He had, so the resolution states, acted throughout in 
accordance with the rules, and what he deemed to be 
the best interests of the union. The resolution de- 
plored the fact that the directors did not see their way 
to reinstate the men. 





The Labour Protection League have formulated a 
demand that the London County Council shall set an 
example as a model employer as regards all persons 
employed by them. It is determined to make an effort 
to improve the conditions of labour, with better wages 
and shorter hours. Especially were the sewers’ men 
to be looked after, as they are described as the worst 
paid and longest worked of all the men employed by 
the Council. If that be so it is surely an oversight. 
The work is not only filthy, but often dangerous. 
The work may not be what is technically called skilled 
work ; but the nature of the occupation must be con- 
sidered in matters of wages and hours as well as skill, 
and work in the sewers requires health and strength. 
It is a case where a little exceptional treatment would 
be justifiable as to remuneration, and the hours ought 
not to be too long. 





Labour Day demonstrations this year come on 4 
Sunday, for it is the first day of May ; so that there 
will not be, as in some years past, two sets of demon- 
strations, one on May-day and the other on the first 
Sunday in May. The International Demonstration 
Committee have issued a manifesto calling upon the 
workers to celebrate the festival in conjunction with 
their fellows in other countries, and assert their soli- 
darity in the world-wide struggle for the establishment 
of a new and better social order. The nature of that 
‘“new and better social order ” is shown by the follow- 
ing resolution to be submitted: ‘That this mass 
meeting of workers send fraternal greetings to their 
fellows assembled on this day, assert with them thet 








which, until the Welsh strike, seemed far from being 





busy, and smiths and strikers busy. All the tool- 





determination to overthrow wagedom and capitalism 
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and establish by their united efforts that international 
co-operative commonwealth in which the instruments 
of industry will be owned and controlled by the orga- 
nised communities, and equal i cred will be 
given to all to lead happy, healthy, human lives.” And 
to this resolution trade unionists are asked to give 
their adhesion ! 


The carpenters and joiners’ dispute at Leicester has 
been successfully dealt with by arbitration, the Board 
of Trade’s award giving the men an increase of 4d. per 
hour, and a reduction of three hours in summer and 
one in winter. The men have made concessions as re- 
gards overtime, walking time, apprentices, and ready- 
made joinery, as regards fixing it, &c. 





The workers belonging to the trade unions in the 
East of London are about to create an East End 
Trades Council, similar to that in Lambeth and West 
Ham. The complaint is that the constitution of the 
London Trades Council is faulty, and that the East 
End has not sufficient representation. The Council 
has been captured by the newer unions and socialists, 
but it now gives less satisfaction than it had done for 
35 years. 





The annual conference of the National Miners’ 
Union, representing Durham and Northumberland, 
resolved to oppose the Mines Eight Hours’ Bill, and 
it appointed a deputation to visit the House of Com- 
mons when the Bill comes on for discussion. On 
the question of national federation of all trades, 
the matter was referred to the several societies to 
consider. The Mines Bill of Sir Charles Dilke was 
generally approved, but the clauses which relate to 
regulation of the hours of _—T were disapproved, 
which disapproval will be made known in the debate 
on the measure. 

The National Federation of Miners at their forth- 
coming conference will consider the position of the 
Mines Bill and the Mines Eight Hours’ Bill, both of 
which are promoted by the Federation. It will also 
consider the South Wales strike and the wages ques- 
tion as raised by it. Much will depend upon what it 
is done in Wales as regards the action of the Fede- 
ration. 

The promotors of what is called the new ‘‘ Workers 
Union” state that it desires to reach ‘‘ the 8,000,000 
of workers who are not members of a trade union.” 
Its object is ‘* to force through Parliament such mea- 
sures as will benefit children, women, and men, whose 
condition is so deplorable.” It desires ‘‘ to raise the 
standard of life, and provide for dispute, out of work, 
legal assistance, and the support of labour candidates.” 
The programme includes ‘‘ an eight-hour day, em- 
ployment for the unemployed, raising the age of child 
workers to 14 years, State pensions for all, and adult 
suffrage.” The objects are comprehensive, and appeal 
to a wide circle; but the very wide field of operations 
constitutes its weakness. All such broad programmes 
fail, A few special points can be compassed in a 
reasonably brief space of time ; but these, if attainable 
at all, will take generations to accomplish. Newer 
schemes will have been formulated long before any one 
of these has been secured. 





Rattways IN San Pavuto.—The railways in operation in 
the State of San Paulo, Brazil, appear to have been con- 
structed upon absurd principles. The whole length of 
line at work in the State last year was 1896} miles. This 
total was made up as follows: Lines upon a gauge of 
5 ft. 4 in., 313% miles; lines upon a gauge of 4 ft. 84 in., 
53 miles; lines upon a gauge of 3 ft. 6 in., 13} miles; 
lines upon a gauge of 3 ft. 4 in., 1288} miles ; lines upon a 
gauge of 3 ft. 2in., 175 miles; and lines upon a gauge of 
2 ft., 1003 miles. Surely confusion was never more con- 
founded, 





AUSTRALASIAN GOLD-MINING.—It would appear that the 
output of gold in the Australasian colonies made, upon 
the whole, a considerable advance last year. The progress 
achieved, was, however, principally attributable to the 
crease of the output in Western Australia. Victoria 
raised 812,675 oz. of gold in 1897, as compared with 
805,087 oz. in 1896 ; Queensland, 796,885 oz., as compared 
with 640,385 0z.; Western Australia, 675,082 0z., as com- 
pared with 281,265 oz. in 1896; New South Wales, 
292,217 oz., as compared with 296,772 oz.; New Zealand, 
251,644 0z., as compared with 263,022 oz.; Tasmania, 
60,735 0z., as compared with 62,591 0oz.; and South 
Australia, 10,322 0z., as compared with 29,004 0z. Theag- 
gregate extraction for 1897 was, accordingly, 2,899,650 oz., 
as compared with 2,378,126 oz. in 1896, showing an ad- 
vance of 521,524 oz. The value of last year’s output was 
computed at 11,091,000/., as compared with 9,096,0002. in 
1896. The results worked out in New South Wales, New 
Zealand, Tasmania, and South Australia will be seen to 
have been rather fitful and uncertain; but, taking matters 
asa whole, there can be no doubt that the working of 
fold has been of great assistance to the Australasian 
colonies of late, especially in view of the depression 
with which the pastoral industry has been afflicted. But 
for the fresh sources of income which have been opened 
up, many of the inhabitants of the Australasian colonies 
would have found it difficult to obtain the means of sub- 
Sisfence during the last five years, 


THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society held on April 
22, 1898, Mr. Shelford Bidwell, President, in the chair, a 
paper by Professor T. C. Porter, on ‘A Method of Viewing 
Newton’s Rings,” was read by Professor S, P. Thompson. 
If a parallel beam of light from a rectangular slit falls at 
oblique incidence on a plane plate of glass, the first two re- 
flections occur at the upper and lower surfaces of the 
glass, respectively, and give two corresponding images 
that may be formed on a screen. If now a second glass 
plate is added below the first, and parallel to it, at a short 
distance, four images of the slit appear on thescreen. But 
when the lower plate is brought into contact with the 
upper one, the reflection from the lower surface of the 
upper plate follows the same path as that from the upper 
surface of the lower plate, so that only three images are 
now to be distinguished. For the two glass plates the 
author substitutes a ‘‘ Newton’s rings” apparatus, and by 
the above device for eliminating a set of reflections he is 
able to restrict the illumination to the light that comes from 
the two interior surfaces. As thus observed, the colours 
of the rings are very brilliant. When the plates are very 
clean, the darkest area of the ‘‘ black” spot has a sharply- 
defined edge, similar to that of the black film of a soap- 
bubble. By using monochromatic light, the various sets 
of rings may be photographed ; they appear as several 
systems of concentric circles, the systems intersecting one 
another. This method of illumination by a slit enables 
Newton’s rings to be viewed free from all light, except 


that due to reflections at the bounding surfaces of the air- | § 


space between the plates. It reveals to the eye the sub- 
ordinate interference—systems that co-exist with the 
and it demonstrates which of these reflec- 


primary rin : V 
tions must taken into account in the theory of the 
phenomenon. Moreover, it supplies a means of analysing 


these systems, and it indicates that the interference of 
monochromatic light is never complete under these cir- 
cumstances. 

Professor Herschel said it was rather difficult to follow 
the arguments of the author without witnessing the 
phenomena. Much complication was introduced by the 
successive reflections ; it was not clear what became of 
them. There was no doubt as to the advantage of a 
narrow slit for the illumination. He thought some of 
the secondary reflections might be got rid of by using 
plates that were slightly prismatic. 

Professor Thompson had, in his own laboratory, veri- 
fied the advantages of the author’s method of illumina- 
tion. The result was a very sharply-defined first system 
of rings. Curves of subordinate interference were easily 
to be observed by this arrangement. 

Professor Boys noticed in the etna 90 of the ring- 
systems that the independent systems of bands were dis- 
torted at the points of intersection. The intersecting 
curves formed a sort of honeycomb or hexagonal system, 
instead of a system of curvilinear quadrilaterals. This 
distortion reminded him of similar effects observed in 
the photographs of ‘‘ ripples.” 

r. Edser said he had often noticed similar distor- 
tions, but he had always been able satisfactorily to explain 
them as being the result of imperfect focussing. The 
author had referred to the fact that a thin film, when 
viewed by reflected light, appears black. A phase-change 
of half a wave-length takes place, either on reflection at 
a rarer or a denser medium; but there is no information 
from which to decide between these two alternatives. 
The truth of the assumption that the phase-change occurs 
at the denser medium seems to depend, so far as experi- 
mental evidence is concerned, upon the observation that 
in Lloyd’s bands the central only is black. To produce 
the Lloyd’s bands only one mirror is used; the bands 
produced by Fresnel requires three mirrors. Wernicke 

rformed an interesting series of experiments in which 
white light reflected for various angles of incidence from 
a thin sheet of glass was examined spectroscopically. 
The spectrum was crossed with numerous black bands, 
and from the position of these bands in the spectrum the 
thickness of the glass was calculated. The calculated 
thickness when the angle of incidence was great, dif- 
fered from that obtained with small angles of incidence ; 
the conclusion was that when light is internally reflected, 
even at an angle of incidence less than the angle of total 
reflection, a phase-change is produced. If the space be- 
tween the two plates in Professor Porter’s experiment 
were filled with a substance of higher refractive index 
than glass, a confirmation, or otherwise, of this result 
might be obtained. 

r. S. P. Thompson then exhibited a model apparatus 
made by the Helios Company to illustrate the three-phase 
method of transmitting power. It consists of a small 
generator, driven by hand, and a smallmotor. The gene- 
rator is separately excited by a small secondary battery ; 
it has three independent coils. The six ends of the coils 
are connected to six commutator rings. The motor has 
three corresponding pairs of opposite coils; these can be 
grouped in various ways for connection to the brushes of 
the generator. The six coils are on a hinged frame, so 
that, if necessary, they can be laid down flat for other 
rotation experiments. Two armatures are provided, 
either of which may be used. The first is an iron wheel 
with peripheral copper bars arranged like a squirrel cage ; 
the other is a simple iron disc without added conductors. 
The President proposed votes of thanks, and the meeting 
was adjourned until May 13. 





BRAZILIAN RAItwars.—The Brazilian Government has 
—_ a lease of the Porto Alegre and Uruguayana 
ilway to a Belgian syndicate represented by M. Al- 
phonse Spee. The Brazilian Government has also ac- 





cepted a proposal of Colonel Carneiro for the lease and 
extension of the Central of Pernambuco Railway. 


SHIPBUILDING FOR JAPAN. 


For the past two years or so our readers must have 
been struck with the numbers of ships which were being 
built in this and other countries for Japan. From a 
Japanese journal we extract the following lists, givin 
particulars of those at present under construction, whic 
will, no doubt, be of interest to those connected with 
shipbuilding : 





EnGLAND.—Three Ironclad Battleships. 














“ Shiki- | £99 Not yet 
Name.. aa “a { shina.” Asashi. Named 
: {| Thames | thompson | Armstrong 
Builders wank. and Eo. | and Co. 
Length 438 ft. 425 ft 440 ft. 
Beam .. ct i 75 ft. 6 in ee 76 ft. 6 in. 
Draught (average) .. ox] SE ce Bia 27 ft. 3 in. 27 ft. 
Displacement ? ..| 15,188 tons | 15,400 tons 15,140 tons 
Speed .. es es --| 18 knots 18knots | 18 knots 
Date of completion ..| May 4, 1899 | Oct. 5, 1899 |Mar, 24, 1900 
Three Armoured First-Class Cruisers. 
| ° ' " 
Name .. ..4 | “Asama” | “ Tokiwa” _—s* 
¥ Armstrong | Armstrong | Armstrong 
Builders .. —-. “ { | and Co. | and Co. and Co. 
Length aes ee?) ae “489 ft 
Beam .. as < ..| 67 ft. Lin, | 67 ft. lin. | 68 ft. 6 in 
Draught (average) .. «+| 2h yy 45, | 245, 45, | 24, 8,, 
Displacement ..| 9855 tons | 9855 tons ns 
peed .. ae ee ..| 214 knots | 21} knots | 20} knots 
Date of completion ..| Some time | Some time ec. 25, 
1898 | 1898 1899 
FRANCE.—One Armoured First-Class Cruiser. 
Name - a oe nd * Azuma” 
Builders ** Roitol (?)” 
Length 452 ft. 
Beam ie aa 59 ,, 
Draught (average) 23 ft. 8 in. 
Displacement . 9460 tons 
3 oe oe 20 knots 
Date of completion June, 1920 


One Armoured Second-Class Cruiser. 


Name ‘ Takasako ” 
Builders . Armstrong Co. 
Length ee 880 ft. 
Beam xe a a o = as 46 ,, 
Draught (average) Pr as ah a : ae 
Displacement .. ay a ; 4227 tons 


Speed ms a ws 224 knots 
Date of completion sa . Some time 1898 
N.B.—Besides the above mentioned, eight torpedo-boat catchers 
(of 31 knots and 316 tons displacement each) are ordered from 

England. 


GERMANY.—One Armoured First-Class Cruiser. 


Name ..  ** Yakumo” 
Builders .. Vulean Company 
Length on 435 ft. 
Beam ar 65 ,, 
Draught (average) 23 ft. 3 in. 
Displacement .. 9800 tons 
pe me od me ae 0 knots 
Date of completion .. x April, 1900 
AMERICA.—Two Armoured Second-Class Cruisers. 
Name “ Kasagi” “Chitose” 
Builders Cramp, Philadelphia Union (San Fran- 
cisco) 
Length 400 ft. 45 ft 
Beam a os 48 ft. 9 in. 49 ,, 
Draught (average) IT as 8 vs 17 ft. 7 in. 
Displacement 4980 tons 4840 tons 
224 knots 224 knots 


Spe xe se 
Date of completion December, 1898 December, 1898 


For the mercantile marine, the cost of steamers now in 
course of construction in England, and ordered by the 
Nippon Yusen Kaisha and the Oriental Steamship Com- 
pany, together with the expenses of bringing them home, 
are estimated at 8,595,410 yen as specified below: 




















Expense of 
_ Cost. Bringing | Tonnage. 
Home. 
yen yen 
The Sado Maru 833,092 89,052 5,800 
», Kasuga Maru .. 755,656 39,052 3,500 
», Futami Maru .. 755,056 39,052 3,600 
» Hachiman Maru 755,656 39,052 3,500 
», Aomori No.1 .. --| 195,260 24,408 1,000 
= 2 2 ..| 195,260 24,408 1,000 
mt +o & al 195,290 24,408 1,000 
Red Cross Association) 
Transport.. .. ..| 527,202 29,289 2,500 
Red ross Association | 
Transport .. ae 527,202 29,289 2,500 
Total ..| 4,740,274 | 288,000 24,300 
* (The above are ordered by the N.Y.K.) 
The Nippon Maru .. __..| 1,150,000 89,052 | 6,000 
The Hong Kong Maru 1,150,000 39,052 | 6,000 
The Soko Maru 1,150,000 39,052 6,000 
Total .. ».  ..| 3,450,000 117,156 18,000 


(The above are ordered by the 0.8.8. Company.) 
{ 
| 405,166, | 





Aggregate total +4 | 8,190,274 42,300 





These vessels are all expected to be finished before the 
end of this year. It is evident that the Japanese are re- 
sponsible for a considerable share of the present boom in 
shipbuilding. 





Tur AvustrRIAN Lioyp.—The dividend for this under- 
taking for 1897 has been fixed at 11. 12s. per share. The 





corresponding dividend for 1896 was 11. per share, 
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LAUNCHES AND TRIAL TRIPS. 


Tue Red ‘‘R” Steamship Co., Limited, of Newcastle 
(Messrs. Stephen and Mawson, managers), have just 
added another large steamer to their fleet, launched 
on the 20th inst. from the works of the Blyth Ship- 
building Company, Limited, of Blyth. This vessel, the 
William Broadley, is a steel screw steamer to carry a 
large cargo on a light depth of water. The principal 
dimensions of the vessel are: Length, 337 ft.; breadth, 
47 ft.; depth, 24 ft. 10 in. The engines will be fitted by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, and 
are of the triple-expansion type, of large power. 


The Tyne Iron Ship Building Company, Limited, of 
Willington Quay-on-Tyne, launched on the 20th inst. a 
steel screw steamer of the following dimensions: Length, 
290 ft.; breadth, 43 ft.; depth, 22 ft., with engines by the 
North-Eastern Marine Engineering Company, Limited, 
of the triple-expansion type, having cylinders 223 in., 
37 in., and 61 in. in diameter by 39 in. stroke, and work- 
ing at a pressure of 160 lb. The vessel was named the 
Enero. 

The s.s. Umbre, which Messrs. Wigham Richardson 
and Co., Newcastle-on-Tyne, have just built for the 
Cork Steamship Company, Cork, went for a trial trip on 
Monday, the 18th inst. The Umbre is the third vessel 
built by Messrs. Wigham Richardson and Co. for this 
company, and after the completion of the trial left to 
take up her station in the Continental service of her 
owners. The steamer is 255 ft. in length by 334 ft. beam 
and has accommodation for a limited number of pas- 
sengers. She has been fitted with triple-expansion 
engines by Messrs. Wigham Richardson and Co. During 
the whole of the trial the engines worked satisfactorily. 





The Clydebank Engineering and Shipbuilding Com- 
pany, Limited, Glasgow, who have constructed so many 
splendid ships for the Navy, launched on the 22nd inst. 
the Ariadne, a first-class cruiser of practically the type 
of the Europa, which was delivered for trial to the Ad- 
miralty a few days ago, and is now being prepared at 
Portsmouth for sea. The Ariadne is 462 ft. 6 in. over 
all, and 435 ft. between perpendiculars; her beam, ex- 
treme, is 69 ft., and her displacement 11,000 tons. There 
is a double bottom the full length of the machinery and 
boiler spaces, and, fore and aft, steel water-tight maga- 
zine flats continue the protection. Above the protective 
deck over the boiler spaces, and below alongside the 
boilers, are side compartments for the stowage of coal ; 
and with the cross bunkers there is formed as complete a 
protection as is possible to the boilers. At the normal 
draught the coal capacity is 1000 tons, but there is pro- 
vision for double that quantity of fuel should the necessity 
of carrying it arise. The subdivision of the hull by longi- 
tudinal and transverse bulkheads is exceptionally com- 
plete, and with so many water-tight compartments the 
vessel is as nearly unsinkable as a warship may be. In 
the bulkheads openings have been cut only where they 
are likely to be absolutely necessary, and the water-tight 
doors which have been fitted may be worked both on the 
spot and from the main deck. As is usual in warships 
that are sheathed, the stem, stern post, and shaft brackets 
are of phosphor-bronze. The hull, up to about 6 ft. 
over the water-line, is sheathed with teak planking, 
which, when the Dockyard takes the vessel over, 
will be coppered. There are bilge keels about 210 ft. 
long and 3 ft. deep. The rudder is a casting of 
phosphor-bronze plated with naval brass, and may be 
worked either by screw-steering gear actuated by dupli- 
cate engines, one in each engine-room, or by hand. All 
the steering apparatus is below the protective deck, which 
has a thickness ranging from 4 in. amidships to 25 in. at 
the ends, extends the whole length of the vessel, and 
covers completely the machinery, boilers, and magazines. 
The conning-tower is of Harveyed steel, and the steering 
gear, shafting, voice tubes, &c., are protected as far as 
the protective deck by a steel tube 7in. thick. The 
navigating bridges are as in other ships of the Navy, but 
in the Ariadne the after one is higher in order that the 
view of officers may not be obstructed by other deck 
erections and fittings. "When the vessel is completed her 
armament will be: Four 6-in. quick-firing guns with 
shields—two on the upper deck aft and two on the fore- 
castle deck; twelve }-in. quick-firing guns in armour 
casements of Harveyed steel—eight on the main deck and 
four on the upper deck ; fourteen 12-pounders and a 
large number of smaller and machine guns. There will 
also be two torpedo tubes, discharging under water for- 
ward. The complement of the vessel is about 700 officers 
and men, and, in addition to the accommodation for them, 
there isa suite of rooms for an admiral. The machinery 
consists of two sets of triple-expansion engines fitted 
in two water-tight compartments ; each set has four in- 
verted cylinders working on four cranks. The high 
pressure cylinder is 34 in, in diameter, the intermediate 
554 in. in diameter, and ea h of the low-pressure 64 in. 
diameter. All are adapted tor a stroke of 4 ft. The cy- 
linder covers are of cast steel, and the pistons, of conical 
shape, are also of cast steel. The high and intermediate cy- 
een are fitted with piston valves, and the low-pressure 
with treble-ported slide valves, with a relieving ring at 
the back, all the valves being worked by the usual double- 

eccentric and link-motion gear. Reversing is effected by 
means of double-cylinder steam engines, with gear of the 
all-round type, hand-gear also being available. The sole- 
jlates are of cast steel, and the cylinders are supported 
by cast-iron columns at the back, and forged-steel columns 
at the front. The main condensers are at the back of the 
engines, and constructed of cast brass in oval form; they are 
fitted with brass tubes 8 in. in diameter. The condensing 


fitted with independent engines. Steam will be = 
by 30 water-tube boilers and economisers. The boilers 
are arranged in four groups, each group fitted in a water- 
tight compartment. ia es designed to work at 300-lb. 
pressure, reducing valves being fitted to reduce the steam 
pressure to 250 lb, at the engines. 





The Furious, cruiser, has completed the second of her 
coal consumption trials, which was 30 hours at 7003 horse- 
»ower. The course was from Start Point to the Scilly 
slands, and the runs were made under the best condi- 
tions for steaming. The mean results were: Steam at 
engines, 210 lb. starboard, 210 1b. port ; cut-off in high- 
pressure cylinders, 55 per cent. starboard, 54 per cent. 

ort; vacuum, 27.8 in. starboard, 27.6 in. port; revo- 
utions, 127.4 starboard, 128.4 port; mean pressure in 
in cylinders—high, 72.2 lb. starboard, 73.3 lb. port; 
intermediate, 32 lb. starboard, 37.4 lb. port; low pres- 
sure, 15.9 lb. starboard, 14.4 lb. port. The indicated 
horse-power was—high pressure, 962 starboard and 986 
port; intermediate, 1113 starboard and 1312 port; low 
pressure, 1452 starboard and 1330 port; total, 3527 
starboard and 3628 port, making an aggregate horse- 

wer of 7155. The coal consumption per indicated 
orse-power was 2.098 lb., and the average speed 18.7 
knots. In coal consumption and speed the trial was ex- 
ceedingly satisfactory. The next trial will be at 10,000 
horse-power. Com. R. B. Colmore, of the Devonport 
Fleet Reserve, was in charge of the vessel, and the other 
officials on board included Mr. A. Spyer, from the engi- 
neering branch of the Admiralty ; the contractors, Earle’s 
Shipbuilding and Engineering Company, being repre- 
sented by Mr. Douglas. 


The new screw steamer M. J. Craig, built by the Ailsa 
Shipbuilding Company, Troon, for Messrs. + Craig 
and Co., Belfast, ran her official trials on the Firth of 
Clyde on Saturday, the 16th inst. The vessel was fully 
loaded, carrying 841 tons deadweight of coal, and in this 
condition attained a mean speed of 11.3 knots. Her 
dimensions are: Length over all, 200 ft. ; length between 
Se gow 192 ft.; breadth, moulded, 29 ft. 6 in. ; 

epth, moulded, 14 ft. 6in.; gross tonnage, 733 tons; 
register yes 192 tons. The machinery consists of 
compound surface condensing engines, having cylinders 
24 in. and 48 in. in diameter by 36 in, stroke, fitted by 
Messrs, Dunsmuir and Jackson, of Govan. 








The Campbeltown Shipbuilding Company launched on 
the 20th inst. the second of two steel screw steamers 
recently eee by a Russian firm of shipowners. The 
vessel, which has been built to the highest class of Lloyd’s, 
is of 1950 tons deadweight, and is of the following dimen- 
sions: Length, 238 ft. 6 in. ; breadth, 32 ft. 8 in. ; depth, 
moulded, 17 ft. 4in. Triple-expansion engines will be 
supplied by Messrs. Kincaid and Co., Greenock. The 
steamer was named Pollux. The vessel is intended 
to trade between London and the Baltic in summer, and 
for general merchant service when the Baltic is closed. 





The auxiliary steam yacht Norseman, just completed by 
Messrs. David and William Henderson and Co., Partick, 
for Mr. 8. R. Platt, of Oldham, has had her trials on the 
Firth of Clyde. The vessel has been designed by Mr. 
St. Clare Byrne, naval architect, Liverpool, under whose 
supervision she has also been constructed. The vessel 
has been fitted by the builders with a set of compound 


worked with great smoothness and with entire satisfac- 
tion to all concerned. A mean speed of 114 knots was 
obtained, this being above the speed actually anticipated. 





The s.s. Earnock, recently launched by Messrs. J. 
M‘Arthur and Co., Paisley, went down the Clyde on 
trial. The engines, supplied and fitted by Messrs. 
Shanks, Anderson, and Co., Pollokshaws, worked well, 
and a speed of 9 knots was easily attained. The Earnock 
has been specially designed and built for the coasting 
70 is for the Glasgow Steam Coasters’ Company, 
imited. 





A twin-screw mail and passenger steamer was launched 
on Saturday afternoon, the 23rd inst., from Sir James 
Laing’s yard at Sunderland. She is one of three steamers 
built to the order of Messrs. M. Samuel and Co., of 
London, on behalf of the Toyo Kisen Kabieshiki Kaisha, 
of Tokio (otherwise the Oriental Steamship Co. of Japan), 
for inaugurating a new fast service between China, Japan, 
and the United States, and, although not primarily intended 
for fighting purposes, the high speed and general arrange- 
ments of these vessels are such as would render them 
easily adaptable for cruisers or despatch boats in the event 
of war. Each of the vessels is 442 ft. long over all, by 
504 ft. beam, by 324 ft. deep, and capable of a speed o 
17 knots, the a being twin-screw triple-expansion 
of 7500 indicated horse-power. The wll have been 
built under the supervision of Mr. Fortescue Flannery, 
M.P., and are also in accordance with the special rules of 
the Japanese Government, and fulfil the requirements for 
passenger certificates under the Board of Trade in this 
country. The senger accommodation includes suites 
of rooms containing night and day cabins, besides the 
ordinary accommodation for first and second-class pas- 
sengers and emigrants. The saloon is sufficiently large 
for all the first-class passengers to be seated at dinner at 
one time. Electric light, special heating arrangements 
for cold weather and ventilation for the hot season, re- 
frigerating machinery for fresh provisions, and all other 
usual auxiliary machinery, including that necessary for 
the handling of express cargo, mails, and ngers’ 
baggage, are provided. The vessel was christened the 


engines, and at the trial on Saturday the machinery | } 


A vessel which, although of small size, possesses, never- 
theless, unusual interest, was launched on Friday after- 
noon, the 22nd inst., by Sir W. G. Armstrong, Whit- 
worth, and Co. from their Walker Shipyard. The boat 
is an ice-breaker, of which type of vessel very few have 
so far been constructed in this country, and she is designed 
on a principle essentially modern. The earlier ice. 
breakers were designed with a long cut-away bow, so 
that in working amongst ice the vessel was steered 
directly against the ice which it was desired to break, 
and the contour of the bow enabled her to slide some 
distance up on to the ice. If the ice was not too thick, 
it gave way under the vessel’s weight, and the manceuvre 
was repeated, the result being that in time, by dint of 
repeated attacks, a lane was cut through the ice. The 
efficiency of such a vessel is obviously exceedingly limited, 
and was not nearly sufficient to satisfy the exigencies of 
modern commerce in ice-bound ports. The ice-breaker 
which was launched last Friday 1s constructed on a very 
different principle. One propeller is arranged aft in the 
usual position, and another smaller propeller forward. 
The object of this forward propeller is, by giving the 
water under the ice a high sternward velocity, to deprive 
the ice of its support, which naturally reduces its resist- 
ance to crushing, so that the advancing bow of the 
vessel, which is arranged with a suitable overhang, cuts 
its way into the unsupported ice without experiencing 
either the shock or the resistance which the former type 
of ice-breaker was constantly exposed to, and very often 
failed to overcome. The vessel is of the following 
dimensions: Length, 202 ft.; breadth, 43 ft.; depth, 
21 ft. 9 in. She will be fitted with two sets of triple- 
expansion engines, which have, of course, to be of special 
construction to fit them for the arduous service which 
they will undergo. These are being constructed by the 
Wallsend Slipway and Engineering Company. The vessel 
has been constructed for the Imperial Senate for Finland, 
and will be principally used in keeping the Port of Hango 
open during the winter. The vessel is named Sampo. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched, on the 22nd inst., complete, with all machinery 
on board and with steam up ready for work, one of the 
largest and most powerful hopper dredgers that they 
have yet constructed. This vessel is of the following 
dimensions: Length, 236 ft.; breadth, 42 ft. 6 in.; depth, 
16 ft.; with a hopper capacity to carry 1350 tons of 
dredgings. The bucket ladder is made of sufficient 
length to dredge to 43 ft. depth of water when the hopper 
isempty. Two sets of buckets have been provided, one 
set to dredge in soft , having each a capacity of 
about 23 cubic feet. The other set is made of special 
design and great strength to dredge hard material, each 
being about 12 cubic feet capacity. All the woodwork 
throughout the vessel is of teak. The vessel is propelled 
by two sets of triple-expansion engines of about 1500 
indicated horse-power, which will steam her at the rate of 
10 knots when loaded. LKither set of engines can be used 
for dredging, and change gear is provided to work in 
hard and soft ground. Two main boilers are for 160 lb. 
working pressure. A donkey boiler is also provided. 
Besides the usual duplex feed and bilge pumps, a large 
special pump is provided for salvage purposes. Inde- 
pendent two-cylinder steam winches are fitted at bow 
and stern for manceuvring the vessel when at work, also 
independent steam hoisting _— for raising and lower- 
ing the bucket ladder, and independent engines for rais- 
ing the hopper doors and working the side shoots to fill 
nopper barges when required. The vessel has been con- 
structed for the Karachi Port Trust, and is named Wil- 
liam Price, in honour of Mr. William H. Price, now con- 
sulting engineer, and previously for 30 years engineer for 
the harbour at Karachi, first under the Government and 
then the Port Trust. 





Messrs. R. Craggs and Sons, Middlesbrough, launched 
on the 23rd inst. a vessel 200 ft. long by 30 ft. beam and 
15 ft. depth, of the partial awning-deck type. She will 
be fitted at Dundee with triple engines, and will be 
owned by Messrs. Banks, Ratcliffe, and Potts, of Liver- 
pool. The vessel is named Fernhurst. 








A RoruscutLp Rattway ror KionpyKe.—The Cana- 
dian Government has refused an offer of agents of Messrs. 
Rothschild to build a railway into the Yukon gold dis- 
trict. The Rothschilds are stated to have offered to con- 
struct a line to Pyramid harbour, by way of the Dalton 
trail, a distance of 100 miles, in return for a grant of 5000 
acres of mineral lands. 





Tuk BIRMINGHAM ASSOCIATION OF MECHANICAL En- 
GINEERS.—On Saturday last, the 23rd inst., a party. of 


f| members of the above association paid a visit, by kind 


permission of Mr. G. R. Jebb (engineer), to the Birming- 
ham Canal Navigation Company, Ocker Hill. They were 
received by the superintendent (Mr. G. E. Robinson). 
The engineers at this station are engaged in pumping the 
water from the low level of the canal to the high level, 
this being necessary in consequence of there being no 
source of supply to compensate for the constant waste 
which goes on through the tame of the boats through 
the various locks. Among other objects of interest shown 
was what is stated to be the first pumping-engine made 
by the firm of Messrs. Boulton and Watts, and dated 
1776, which is now dismantled, but which it is propose 

to re-erect. At the conclusion of the visit a cordial vote 
of thanks was awarded to Mr. Robinson for the kindness 
and courtesy shown to the party during the visit, and 
also to Mr. Jebb for granting permission to visit the 
works. Mr. Robinson acknowledged the vote on behalf 








water is supplied by four centrifugal pumps of gun-metal, 





Nippon Maru. 


of Mr. Jebb and himself. 
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Compirtep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
he number of views given in the Specification Drawings is stated 
~ each case; where none are mentioned, the Specijication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 0, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the ti of a yp 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9784. A. H. L. Grivel, Neuilly, France. Carburet- 
ting Apparatus particularly applicable to Petro- 
leum Engines, &c. [4 Figs.) April 17, 1897.—The character- 
istic feature of the improved one ae is the arrangement of a 
drum within a cylindrical or other shaped chamber within which 
it is adapted to be rotated, this drum being in the form of a 
casing of perforated sheet metal, wire gauze, or other foraminous 
material filled with porous material such as pumice stone, wad- 
ding, or felt, and mounted upon a perforated axle to permit of the 
entrance and radial diffusion of the petroleum or the like. The 
liquid is led in at the centre of the drum, and is projected at the 
periphery ina state of fine division into a current of air supplied 
to the outer chamber by any suitable means; such, for example, 
as by the movement of the engine piston or pistons. The drum 
is preferably of star-shape in cross-section or otherwise formed 
with wings in order to present as large a surface as possible to 
the air current, and consequently effect a better division of the 
liquid. It may be driven bya pulley from one of the shafts of the 








motor. In the arrangement shown there is mounted upon the shaft 
Oa drum A of perforated sheet metal or wire gauze inclosing a suit- 
able porous material. The shaft O is formed with perforations a 
communicating through a longitudinal passage a! with a pipe B 
which is attached to the shaft and through which the carburet- 
ting liquid is supplied from a convenient receptacle. The flow of 
this liquid into the apparatus is capable of being regulated by 
means of a needle valve D according to requirement. The air to 
be carburetted is drawn by the suction of the piston of the engine 
into the chamber C through the box } which contains a number 
of perforated washers or plates x. The air when carburetted 
= out of the apparatus through the pipec. The drum A may 
e constructed of a block of porous material such as brick or terra 
cotta, and may be mounted as before upon a perforated axle. 
The agitation produced by the movement of the drum effects a 
— admixture of the petroleum oil or vapour with the air. 
is carburretting apparatus may be arranged to work in any 
desired position, horizontally, vertically, or obliquely. (Accepted 
March 9, 1898.) 


9907. P. G. A. Peugeot, Valentigney, France. Oil 
Engines. [2 Figs.) April 20, 1897.—The engine has two 
= cylinders placed side by side with their pistons coupled 

y connecting-rods to cranks, between which is mounted a cam c 
concentric with the crankshaft, and having a peripheral reversed 
spiral cam groove for effecting the distribution of explosive mix- 
ture to the two cylinders. The admission valves e are self-open- 
ing, whilst the exhaust valves el are opened alternately, each 














once for every two revolutions by a rock shaft g operated through 
an arm and slide-block i by the reversed spiral cam groove, the 
rock shaft £ having arms which act directly upon the valve 
Spindles. The carburetter comprises an oil-regulating chamber j 
containing a float acting on a supply valve beneath it through 
the medium of levers, whereby when the float falls the valve is 
Opened so as to maintain a constant level in the chamber j, and 

80 an oil-spraying and carburetting chamber k alongside the 


mouth m for the admission of air. The oil passes from the lower 
rt of the regulating chamber through a channel to a nozzle 0 
eading into the air-inlet passage of the carburetting chamber, 
from which nozzle the oil is projected in a fine stream across the 
e, so that it meets at right angles the current of air drawn 
therethrough by the inhaling stroke of the piston. The oil 
becomes pulverised by the shock and intimately mixed with the 
air which may or may not have been previously heated. At the 
lower part of the carburetting chamber is a division g formed of 
ped inclined at about 45 deg. through which the carbu- 
ret air must pass, and upon which any oil not immediately 
taken up by the air must fall so that the air in traversing the 
meshes of the gauze will become saturated with oil before passing 
from the carburetting chamber to the admission-valve chambers of 
the engine to which the outlet p of the carburetting chamber is 
connected. The oil channel leading to the spraying nozzle o is 
controlled by a valve r which is opened by a spring and closed by 
the action of a centrifugal governor upon the engine shaft within 
the crank chamber, the action of the governor being transmitted 
through a collar s sliding on the shaft and connected by a rod 
sliding through the journal bearing with a lever having a spring 
arm which acts directly upon the stem of the valve 7, so that 
when the governor balls fly out the valve r is closed and inter- 
rupts the passage of the oil to the spraying nozzle, so that the en- 
ine inhales only air, and explosions cease until the normal speed 
is regained. (Accepted March 9, 1898.) 


GUNS AND EXPLOSIVES, &c. 


5680. S.W.A. Noble and A. G. Hadcock, Newcastle- 
on-Tyne. Breechloading Ordnance. (21 Figs.) March 
3, 1897.—a is the breech of the gun, b is a divided screw breech- 
block, ¢ is the carrier, d is the hinge spindle, and d! are inclined 
grooves of increasing pitch formed around the spindle, eis a sliding 
collar or part which by means of pins and rollers engages with 
the grooves d! and by a projection with the breech-block b; the 
projection entering a recess in the breech-block. A groove in the 
carrier receives a stud on the sliding collar. Gear teeth are 
formed around the slide and b? is a rack on the breech-block with 
which the teeth enter the gear. / is a clutch-piece turning with 
the spindle d and having on it acam groove. A pin on the carrier 
enters the groove. These parts so operate that at the proper time 
the slide e becomes clutched fast with the spindle d. The action 
in opening is that when the spindle d is turned by a hand lever 
other convenient appliance, the sliding collar e traverses upwards 
along the hinge spindle, and the sliding collar being engaged with 
the breech-block the latter is turned into the unlocked position. 
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When the breech-block is unlocked, the roller pins in the sliding 
collar stop against the end of the grooves d! in the hinge spindle, 
and the toothed segment on the sliding collar is engaged with the 
rack b2 on the breech-block, which can now be withdrawn, as the 
stud on the collar will now be free of the groove in the carrier. 
When the required withdrawal of the breech-block is obtained, 
the further revolution of the hinge spindle causes the carrier and 
the breech-block to swing round clear of the breech opening. In 
closing the breech corresponding movements occur in the reverse 
order. Immediately the withdrawal of the breech-block com- 
mences, the clutch f is made to engage with the sliding collar, 
locking the spindle and collar together. The breech-block is pre- 
vented from turning on the carrier when out of the gun by the 
segment of teeth on the sliding collar engaging with the rack b?, 
which is recessed into the breech-block. Or the breech-block 
may be prevented from turning when out of the gun by means of 
a key on the carrier engaging with a keyway in the breech-block 
immediately the withdrawal commences. The carrier is pre- 
vented from leaving the rear face of the gun, until the breech- 
block has been withdrawn by means of a catch h which is released 
immediately the breech-block is in its rearward position. When 





supply-regulating chamber, and having a cover and an open 


the carrier commences to leave the rear face of the gun a catch g 


engages with the breech-block, which is thus locked fast upon the 
carrier, until, after loading, it is again returned to its place in the 
gun. (Accepted March 9, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c- 


30,250. H. Koenemann, Barmen, Germany. Vices 
with Adjustable Jaws. (3 Figs.). December 21, 1897.— 
The object of this invention is to provide for means by which the 
jaws in vices can be adjusted angularly to each other. The essen- 
tial feature of the invention consists in the fact that one jaw of 
the vice is pivotally arranged upon a disc in such a manner that 
the said jaw admits of its being angularly adjusted relatively to 
the other jaw. Upon the free end of the spindle base a a disc b 
is arranged which serves as a slide-surface for the jaw c, which 
latter is provided with a disc d corresponding in shape to that of 





the disc b. The spindle base a and the movable jawe are con- 
nected with each other by means of the spindle e, which simul- 
taneously serves as a guide or pivot on which the movable jaw ¢ 
is adapted to turn. For fixing the movable jaw ¢ in any desired 
position, several screw-bolts f are provided, which are rigidly 
connected to the disc b and pass through a slot-guide g arranged 
in the disc d. For the purpose of displacing the jaw c, the screw- 
bolts f are detached ; oe the jaw ¢ is angularly ad- 
justed to the stationary jaw, according to the shape of the piece 
or blank to be worked, and is then secured in this position by 
tightening the screw-bolts. (Accepted February 23, 1893.) 


MINING, METALLURGY, AND METAL 
WORKING. 


9818. B. Dawson, Malvern Link, Worcester, 8S. 
Pope and §S. J. Robinson, Sheffield. Regenerative 
Furnaces suitable for Melting Steel in Crucibles or 
Pots, [4 Figs.) April 17, 1897.—In this arrangement of furnace 

e combusti hambers 1 (of which only three are shown) are 
arranged in a straight row with their upper ends level with the 
floor in which they are formed, the chambers being provided 
with solid bottoms carried by pivoted plates or holders ——- 
to open into a cellar or space 4 common to all the chambers. h 
chamber, which is lined with refractory material, is made of suffi- 
cient size to contain two or more crucibles, one of its ends being 
closed and preferably of semi-circular shape as shown, and the 
other end being enlarged or flared outward and divided by an in- 
wardly projecting wall or division so as to form two adjacent 
passages §. One passage 8 communicates with a pair of air and 
gas ages 9 and 10 respectively, and the other i with 
another pair of air and gas passages respectively. These air and 
gas passages extend horizontally below the floor level and above 
two pairs of regenerative air and gas chambers 11 and 12 respec- 
tively. One set of air and gas chambers are in connection with 
the air and gas passages 9 and 10 respectively, communicating 
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with one of the Lye 8 atone end of each of the combustion 
chambers 1’; and the other set of air and gas generators respec- 
tively are in connection with the other air and gas 
municating with the other and adjacent ane at the same end 
of each of the combustion chambers. Conveniently each pair of 
gas passages are arranged adjacent to each other, as shown, and 
separated by a wall or division, the forward end of which projects 
into the corresponding combustion chamber. In the example 
shown the air passages 9 are arranged at a lightly higher level 
than the gas passages 10, and are in line with the passages 8, re- 
spectively, but the gas passages 10 communicate with the es 
8, respectively, through vertical ports 10. The communication 
between each gas e 10 and the corresponding bustion 
chamber 1 is through a port which is controlled by a valve 13. 
Two pairs of air and gas regenerators serve to supply heated air 
and gas to the whole of the combustion chamb The direction 
of flow of air and gas through the two pairs of regenerators, and 
consequently ee the combustion chambers 1 and connecting 
passages, is controlled by Liter valves and inducing means 
such as a chimney (not shown) acting in the ordinary way. By 
means of the valves 13 the supply of gas to any one of . the com- 
bustion chambers 1 can be controlled without interfering with 
the supply of gas to the other combustion chambers, (Accepted 
February 23, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


9623. J.G. Kincaid, Greenock, Renfrew, N.B., and 
W. Crockatt, Glasgow. Feed-Water Heaters and 


‘es COMm- 











Filters, (3 Figs.) April 15, 1897.—The improved filter is com- 
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posed of a cylindrical casing A, having at top end a tightly-fitted 
removable cover B, and at the opposite end a central discharge 
pipe C, the inner end of which is fitted with a rose D, over which 
may be drawn a hood of suitable material to intercept any trace 
of grease or grit that may pass through the filter-box. Over this 
outlet pipe C is fitted a removable annular box E, and made up of 
one, two, or more compartments preferably concentric, and so 
fitted that the outer cover 'B of the filter forms the lid and presses 
the annular box E down ayainst a water-tight joint F on bottom 
of filter. Th‘s box E, which is adapted to hold clinker, coke, 
charcoal, slag, or other filtering medium in a loose mass, may, if 
of one compartment, be perforated at the top end or through the 
lid. If of two or more compartments it may be perforated at the 
lower part of its outer shell as shown at E!, Fig. 1, to admit the 
water from the casing to the outer compartment and up through 
the filtering medium to the upper end of the partition E? sepa- 
rating the compartments. The partially-filtered water flows over 
the top of this partition E* into the next compartment, passing 





downwards through the filtering material therein, and thence, if 
there be only two compartments, flows out through perforations 
E* in the lower part of the inner shell into an annular space G 
round the outlet pipe C to the suction or to the discharge of the 
feed pump. If it is required to heat the feed-water then in the 
water space surrounding the filter box ESa number of steam pipes 
H are titted within the casing, the ends being connected at one 
side to a pocket I, into which steam is admitted from an evapo- 
rator, while their other ends are connected to a pocket J which 
receives water of condensation, and may discharge it into the 
filter casing or directly into discharge pipe of filter as shown at 
K. A cylindrical casing L is preferably fitted around the box E, 
and is perforated only at the top so that the water to be filtered 
will always cover the heating pipes H. The effect of so heating 
the feed water is to cause the air present to rise to the surface of 
the casing of the filter into an air vessel M fitted to the upper part 
of the casing and connected to the condenser. (Accepted March 
9, 1898.) 


9776. J. H. Pyle, Glasgow. y 79 for Heating 
Water by Means of Steam. [2 Figs.) April 17, 1897.—The 
improved apparatus comprises a vertical cylindrical metal shell A 
having within it a helically-coiled pipe B through which the 
steam passes in a downward direction, a stop valve being provided 
for controlling the steam admission to the pipe. At the bottom 
of the chamber A there is formed an annular space C into which 
the water to be heated is admitted through an inlet pipe D pro- 
vided with a stopcock. The top plate or shell of the annular 
space C has a circular series of holes E formed in it directly below 
the bottom of the pipe coil B to distribute the water which flows 
up outside and inside of that coil. Within the coil B there is a 
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central vertical open-topped tube G, the bottom end of which is 
connected to the pipe H which leads the heated water to the bath 
or other vessel. The water in ascending becomes heated by its 
contact with the coiled steam pipe B, and overflows into the 
central vertical tube G. The apparatus is by preference made 
for the most part of copper, tut any other suitable metal may be 
employed. There is pe one ¢laim, viz. : es ne“ heating 
water by means of steam, comprising a vertical cylindrical metal 
vessel having within it a helieally-coiled steam pipe, a vertical 
open-topped tube, and anannular space covered by a shell having 
a series of holes formed in it, substantially as hereinbefore 
described, and as shown in the accompanying drawings.” (Ac- 
cepted March 2, 1898.) 


19,251. C.C.S. Knap,London. Water-Tube Boilers. 
{9 Figs.] August 20, 1897.—This invention relates to water-tube 
boilers of the “Root” type. In this improved boiler the water- 
tubes a@ are disposed in rows arranged tier-wise, one above another, 
to the height of eight tubes, and with the tubes of any one row 
coming opposite the spaces between the tubes of the next row. 
These tubes preferably are inclined from the back upwards 
towards the front, and their ends take through openings in the 
backs of erect headers b, and are there secured. The headers 


each have an inclined or obliquely-directed middle part }°, and 


the ends of the several headers of each row respectively breaking 
joint with the two contiguous headers of the rows above and 

low them, and each header connects together two tubes ; that 
is, the end of one tube in the top horizontal row is connected by 
the oblique middle part of the header to the end of the nearest 
tube of the second row, and each obliquely lignable pair of tubes 
of the third and fourth rows are connected up in like manner, 
and so on, throughout the boiler, so that each two rows of water- 
tubes have a single row of headers in connection with them. 
These headers are in turn coupled together in vertical series by 
connecting caps d disposed between the top end of one header, 
and the contiguous end of the header next above it, and running 
in an oblique direction or at an obtuse angle relative to inclined 
middle part of the headers. The headers and connecting caps 
are united by joints e, whose ends respectively take into coned or 





flared openings, in the outward sides of the headers and the open 
ends of the caps. In this improved boiler, having the headers of 
the tubes and the connecting caps uniting the said headers 
arranged as described, with the headers disposed in vertical 
series, and in their longer directions one above another, and 
forming slightly obliquely-directed passages between the respec- 
tive pairs of tubes of each double row, whilst the connecting caps 
are set at a similar angle, but are inclined in the reverse direction 
to the oblique parts or passages of the headers, the water and 
steam, in circulating through the system, travels in an easy un- 
dulatory or wavelike course, and in circulating from the top 
joint of one header to the top joint of the header next above has 
only to pass round four bends, instead of having to negotiate 
eight bends, as it would have to do in travelling a like distance 
through the headers of an ordinary Roots boiler. (Accepted 
March 9, 1898.) 


TEXTILE MACHINERY. 


11,265. Sir B. A. Dobson, Bolton, Lancs. Feed 
Regulators of Machines for Opening and Cleaning 
Cotton, &c. (6 Figs.) May 6, 1897.—This invention relates to 
improvements in connection with the antifriction bowls or runners 
and pendants or fish tails used in connection with the feed regu- 
lators of machines for opening and cleaning cotton and other 
fibrous materials, and the chief object of these improvements is to 


to render the feed regulator more sensitive. In carrying the im- 
provements into effect three antifriction bowls or runners are 
placed between each pair of pendants. In the figures, 1 denotes 
the bowl rail, 2 one of the usual series of pendants or fish-tail 
levers, 3 the pin or stud, and 4 the antifriction bowls or runners, 
of which three are placed between each pair of pendants. These 
three bowls 4 are all of equal diameter and are mounted loosely 





and concentrically upon the pin or stud 3, the ends of which are 
preferably extended and are guided in slides or grooves in the 
bowl rail, or, as shown in the figures, additional loose runners 4 
may be used on the ends of the stud 3 to run on the ledge 5a. One 
side or face of each pendant 2 has a mid-rib or projecting surface 
6 which bears on the face of the middle runner 4, so that as the 
pendant is moved up and down it is kept by this rib 6 out of con- 
tact with the two side runners 4. The other side or face of the 
pendant is grooved at 7 in mid-width in order that it may bear on 
the two side runners of the next series of three bowls 4 without 
coming into contact with the middle runner. Each pendant 2 
having one face with a mid-rib 6 and the other with a groove 7 
is therefore free to move in contact with bowls or runners 4 which 
are of equal diameter without interfering with the movement of 
the next pendant, whereby a simplified and sensitive movement is 
obtained for regulating purposes. (Accepted March 9, 1898.) 


VEHICLES. 


5882. J. Roots and C. E. Venables. Petrocars or 
Motor Vehicles. (3 Figs.) March 5, 1897.—The frame is of 
steel tube. There are three wheels, two steering wheels R ope- 
rated by hand lever S, in front, and a driving wheel L at the 
back. The two front wheels are connected together by a straight 
or nearly straight cross-piece of tube and the rest of the frame is 
formed by two parallel pieces of tube connected to this cross-piece, 
which extend to the back of the driving-wheel, where they are 
joined together by a short cross-tie of tube. The oil motor B is 
fixed on the parallel part of the frame as close to the back wheel 
as possible ; it may be geared down first to the countershaft on 
the motor, then to a countershaft under the frame carrying 
friction clutches. The exhaust box M is preferably fixed under 
the frame. The water tank is attached on the side opposite 
to the flywheel to balance it, and a coil is attached made of 
copper tube surrounding the flywheel and forming a cover for 
it, through which the water is pumped and cooled ; the water 
may then pass round the vehicle frame before returning through 
the water tank to the motor jacket. Tube arms attached to the 
top of the head or joint of each front wheel extend backward be- 
hind or under the front seat O, merges | at an angle with the 
centre line of the car, and are linked together by a tube or rod 





are arranged to fit closely together side by side in rows, and with 





minimise friction in the working of the bowls and pendants so as | 


side of the back or driver’s seat N is used to operate the friction 
clutches so as to bring into gear a set of high-speed chain and 
chain wheels or a low speed set at will. A rack, with notches cut 
in it, for each speed, and one in the centre for the non-driving 
position, is attached to hold the lever and clutches in position. The 
two tandem seats, together with the frame, may be fitted on 











ordinary vehicle elliptic springs. A box may be fitted under the 
front seat for carrying articles in, at the sides of which projecting 
ledges are provided for the feet of the back rider. Hooks are pro- 
vided beneath these seats for carrying a roll of waterproof U which 
upon being unrolled and fixed in position forms a complete pro- 
tection from rain forthe riders. (Accepted March 2, 1898.) 


MISCELLANEOUS. 


7133. J. Gwynne, London. Method and Machi- 
nery or Apparatus for Cooling Liquids. [2 Figs.) 
March 18, 1897.—The object of this invention is to provide for 
the cooling of liquids in an efficient manner within a moderate 
space. For this purpose, the liquid to be cooled, and air (or 
it might be other gaseous fluid) at a lower temperature than 
the liquid are brought together in the form of jets or streams 
in such wise that there is an efficient intermingling, so that the 
air abstracts heat from and leaves the liquid. According to one 
arrangement, liquid to be cooled is projected in the form of annu- 
larly-arranged series of jets directed towards (or approximately 
towards) a common point in an imaginary projection of the axis 
ofa jet of air; so that, as it were, the jet of air is projected upward 
into and through a hollow skeleton cone of liquid to be cooled, 
has a more or less spraying effect, abstracts heat from the liquid 
and passes away into the atmosphere or otherwise, the liquid 
being conducted or allowed to flow to the required place for use. 
On the crankshaft of a quick-running steam engine 2 there are 
mounted the rotary parts of a centrifugal pump 3 and of a blower 
4. The pump 3 is connected by a pipe to a hollow ring 6 furnished 











with a series of nozzles inclined towards a common point, or approx!- 
mately so. A valve is provided for controlling the passage leading 
from the pump ; if desired, the inlet pipe of the pump may also be 
provided witha valve. The blower 4 is connected by a pipe which 
may be controlled by a valve, to an air nozzle or blast pipe 8a 
arranged concentrically within the ring 6, so that air under pressure 
escaping from the nozzle or pipe 8a will flow into and through the 
skeleton cone composed of jets of liquid projected through the 
nozzles towards a common point as before described. Below the ring 
there is a dish-like receptacle 9 for cooled liquid, whence there 
is or may be a pipe or e for conveying the cooled liquid to 
any required place for use. The receptacle 9 is open to the atmo- 
sphere, and above it there is a casing 11, which may be of any 
convenient form, such as cylindrical for the greater part of its 
length and of truncated conical form at the upper part, where it 
is covered by a hood, but has a lateral outlet opening 11) | 
the escape of air. The open lower part of this casing is so arrange 

in relation to the ring 6 that by the action of the jets or streams 
of liquid and air there may be induced a flow of air from the ex- 
ternal atmosphere upward through the casing to assist in acting 
upon and cooling the liquid. (Accepted March 2, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in | 
United States of America from 1847 to the present time, “e 
reports of trials of patent law cases in the United ee 
consulted, gratis, at the offices of ENGINS§RING, 35 and 36, 





carrying handles for steering. A lever fitted at the right-hand 
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"A W’ Ss —_ PA THN'T — 
ARRO WATER -TUBE BOILERS. 


as compared with what is requized for boilers having 
tubes bent in various forms. 








STRAIGHT TUBES.—The distinctive feature of this 
boiler is its simplicity, owing to the adoption of straight 
tubes, theee, after lengthened experience in practical 
working, having been found to be thoroughly reliable. 
The advantage of straight tubes is evident, They can 
be cleaned and examined internally and externally with 
facility, which is eseential in every boiler intended for 
continuous service. 


COST OF CONSTRUCTION considerably less than 
that of any other water-tube bciler yet brought out, 
owing to its simplicity. 


LOW AIR-PRESSURE.—The air-pressure necessary 
with this form of boiler is exceptionally low, and con- 
sequently but small power is required to drive the fans. 
As evidence of this fact, on the official trial of the 
Torpedo Boat Destroyer ** Sokol” (built for the Russian 
Government in 1895) a speed of 29.7 knots was obtained, 
during three hours, carrying a load of 39 tons, the mean 
air-pressure being 1§ in. On the official trial of the 
Firet-class Torpedo Boat ‘‘ Viper” (built for tre Austrian 
Government in 1896) a speed of 26.6 knots was obtained, 
durivg three hours, carrying a Joad of 26 tons, the mean 
air-pressure being 3 ofaninch. Theee low sir pressures 
are due to the large area of the air passsges, but where 
economy of fuel is no object, the air pressure may be 
increased withcut injury to the boiler, even till the fuel 
is lifted cff the bars. 


OUTSIDE DOWN PIPES.—As outside down pipes are 
considen.d edvantageous by ecme engireers, Meeers. 
aan & Co., Ltd., are prepared to fit them if so 
esircd, 


USE OF SALT WATER.—Boilers, to be suitable for 
lengthened service at sea, must be capable of being 
worked with salt water, which may at any time be 
unavoidable through a leaky ccndenser. Experience 
has proved that the Yarrow boiler perfectly conforms 
to this requirement if a — capacity of steam space 
is provided than would be necessary under normal 
conditiors. Scale collecting on the heating eurfaces by 
the lengthened use of sea water, can be more readily 
removed in this type of boiler than in return-tube 
boilers and with very much greater facility than in water- 


— 1 bi y boi 
RETUBING.—Complete retuling of any boiler can be tube belless haviag purved tabes. 


readily carried out without shifting its position, and 
any defective tube can be removed and replaced with 


rapidity. ECONOMY OF FUEL,—Exhaustive experiments and 


long trials under working conditions prove beyond doubt 
that this boiler is second to none in ecoromy of fuel, 
whether coal, mineral oil, or wood is used. 


ARRANGEMENT OF FORCED DRAFT.—The air on 
its way to the fire passes through non-return hinged 
doors at the sidee and then completely rcund the boiler 
casing, thereby keeping the compartment and coal 
bunkers cool. This arrangement offers greater safety 
as ccmpared with hinged dampers placed below the fire 
bars, where they are liable to get distorted through 
heat, or rendered inoperative by cinders preventing 
their closing. 


WATER CHAMBERS.—In boilers of large size the 
water chambers are frequently riveted up so as to avoid 
the joint at the bottem tubeplate. In this case a man- 
hole door is made at the end of the water chamber, so as 
to gain access to the tube ends. 


Messrs. Yarrow & Co., Ltd., have the greatest confidence in recommending Boilers of this type for vessels of the largest 
size, or for land purposes where the space is limited, or the cost of transport heavy. 


CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTAGES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO 


Messrs. YARROW & CO., Ltd. Poplar, LONDON, 


TO WHOM APPLY FOR LICENSE TO CONSTR 








NOTE.—Messrs. Yarrow & Co., Ltd., are prepared to give facility to Engineers in every part of the World to construct Boilers of this type. 
sree wd 
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Represented in England by— SUSPENSION DRILL. 


HARLES GHURGHILL & CO.,L™ : 


DRILLING MACHINES 


From 13 in. to 50 in. swing. 


PORTABLE, UPRIGHT & SENSITIVE DRILLS, 


ENGINE LATHES, 


7 in. centre. 
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(With Single or Double-geared Head), for Light or Heavy Work. 









A LARGE SELECTION OF OUR TOOLS KEPT IN STOCK, 
FOR IMMEDIATE DELIVERY, AT 


9 to 15, Leonard Street, LONDON, E.C. ; 


AND 2837 
2 to 6, Albert Street, BIRMINGHAM. 


Prices and Particulars on Application, 





, AeISeES 


















40 


ENGINEERING. 





[May 6, 1808, 





eee 
























Apply to:— 


JOHN BIRCH & CO., LIMITED, 


Post Free, 1s. 6d. 


GIRDER DIAGRAMS. 


A Sheet which may be mounted and hung on the wall for reference, 35 in. x 21 in. 


Designed for the use of Engineers, Architects and Contractors. 


Loads on Rolled and Riveted Girders are shown by diagrams from which any suitable sections and 
lengths may be selected at a glance for loads from 8 tons on a span of 1 ft., to 110 tons on a span of 60 ft. 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address : 


‘“‘ Endeavour, London.” 


2016 


Telegraphic Codes used: A 1; A BO; The Engineering Telegraph Code ; The Universal Mining Code ; and our own Private Code. 































TIME CHECKERS. 


Extensively used in 
WORKS, OFFICES, & WAREHOUSES 


For ascertaining the time worked 
by Employés. 





WHEEL, GEAR, & RACK CUTTING. 
Milling Cutters of all desoriptions, 


INDICATING, COUNTING, AND 
CLOCKWORK MECHANISM 
A SPECIALITY. 


Experimental Work for Inventors con- 
ducted ; Patent Business transacted by 


W. M. LLEWELLIN, (.E. 287 


Llewellin Machine Co., Bristol. 
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THE NEW ELECTRIC LIGHTHOUSE 
OF PENMARCH - ECKMUHL (FINIS- 
TERRE.) 


By C. Du Ricue Pretirr, M.A., Ph.D., 
A.M.LC.E, M.1.E.E. 


General Remarks.—In a paper on ‘Coast and 
Lighthouse Illumination in France,” published in 
ENGINEERING, vol. lxi., pages 563, 623, 733, 802, and 
836, the writer, after describing the remarkable re- 
sults already achieved by the French Lighthouse De- 
partment in the application of the fewa-éclairs, or 
lightning-flash system, gave an outline of the further 
improvements which were then in contemplation, 
and which consisted in replacing the older single- 
apparatus electric lights of Grisnez, La Canche, 
and Ushant, as well as the oil light of Penmarch 
(Finistérre), by powerful electric lightning-flash 
lights with twin apparatus ; while the oil light of 
Cape d’Ailly (in the Channel, between La Canche 

















and Cape d’Antifer) was also to be replaced by a 
double apparatus on the same system, but illumi- 
nated by incandescent gas (vide ENGINEERING, 
vol. lxi., page 837). These improvements are all 
in course of being carried out, and the electric light 
of Penmarch or Eckmuhl in the Department of 
Finisttrre (Bay of Biscay), having been completed 
first and recently (October 23, 1897), opened for 
service, it will be convenient briefly to examine its 
distinctive features. 

Site.—The new lighthouse, placed at about 100 
yards from the old one, is situated (see Fig. 1) 
50 nautical miles south-east of Ushant, at the ex- 
tremity of the promontory of Penmarch, one of the 
most dangerous points of that inhospitable coast 
which, owing to the encroachments of the sea, is 
but the remnant of a former much more extensive 
littoral, as is evidenced by the belt of outlying 
islands, including those of Groix, Sein, la Vieille, 
Ushant, and many others of evil repute to the 
mariner. The first impulse to the erection of the 
new lighthouse was given by a generous bequest of 
the Marquise de Blocqueville, who left the sum of 
300,000 francs for the purpose of a monumental 
tower and a powerful light for the better protec- 
tion of the Breton coast and its inhabitants, and to 
the memory of her father, Maréchal Davoust, Prince 
d’Eckmuhl, who was one of the most faithful adhe- 
rents of Napoleon I., and whose statue in bronze 
adorns the vestibule of the lighthouse tower. 
Hence the name of Phare d’Eckmuhl officially given 
to the new lighthouse, albeit for practical purposes, 
the name of Penmarch Light is more to the point, 
and as such the light will probably always be 
known to the mariner. 

Tower and Station.—The new masonry tower 
which, together with the old one, as shown in the 
perspective view, Fig. 2 annexed, and by Figs. 3, 
4, and 5 on our two-page engraving this week, is 
octagonal in form, and built entirely of granite. 

t is at once ornamental and solid in character, the 
vestibule being, moreover, fitted and arranged with 
that elegance which distinguishes many of the 
Principal French lighthouses ; indeed, the whole 
Structure is so monumental that the tower alone 
absorbed the bequest of 300,000 francs. The stair- 
case, leading from the ground floor to the lantern, 
1s also of a highly decorative character, and numbers 
no less than 272 steps, of 18 centimetres (0.6 ft.) 
each, the total rise being, therefore, 49 metres 
(160 ft.). The height of the tower is 63 metres 
(207 ft.) above the ground, and the focal plane is 
64 metres (210 ft.) above high-water mark, the 

rect visibility or geographical range of the light 


Penmarch tower exceeds some of the highest French 
lighthouse towers, e.g., those of Calais, La Coubre, 
Dunkirk, and Planier Marseilles (51, 53, 57, and 
|59 metres), and is only exceeded by the electric 
| lighthouse tower of Barfleur, which measures 71 
metres (233 ft.). Between the parapet and the 
lantern the tower carries a siren worked by com- 
pressed air, and the lantern in which the optical 
| apparatus is placed, measures 4 metres and 6 metres 
|(13 ft. and 20 ft.) in diameter and height respec- 
‘tively. The lighthouse station comprises, besides 
| the tower, the machine-house for the steam en- 
|gines, dynamos, air compressor, and air - storage 
battery, and dwellings for the staff, all contained in 
|the same enclosure, covering 80 x 60 metres, 
| equal to about 1$ acres. Outside, but close to the 
|lighthouse enclosure, is situated a semaphore 
| station for communication with men-of-war, these 
' stations being placed all round the French coast 
and preferably in proximity to lighthouses. 
Engines.—The two engines whicb, besides the 





|to be available for re-loading the compressed-air 
battery. 

Air Compressor and Siren.—The air compressor 
is of the Genty type, and is composed of four 
single-acting cylinders in two tandem groups which 
can be worked separately or jointly. The low- 
pressure group compresses the air to 4 atmospheres, 
the high-pressure group to 15 atmospheres, 
although this can be varied according to the volume 
of compressed air required. The storage battery, 
which is charged from the compressor at the pres- 
sure of 15 atmospheres, is composed of three accu- 
mulators, each of a capacity of about 5 cubic 
metres (175 cubic feet). Besides these, a small 
reservoir of 500 litres capacity is placed on the top 
of the tower immediately below the siren. The 
latter emits groups of two C minor sounds of three 
seconds each, separated by an interval of three 
seconds, and alternating with a single sound three 
seconds in duration. This characteristic is regu- 
lated by clockwork. At an air pressure of two 
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dynamos, also drive the air compressor, are of the 
semi-portable Rouffet type, generally used by the 
French Lighthouse Department. At a pressure of 
6 atmospheres, they develop 12 effective horse- 
power each, and are provided with Monin’s con- 
densing arrangement which consists in a system of 
metallic pipes surmounting the engines, and admits 
of 75 per cent. of the vaporised water being re- 
covered. This very eflicient and inexpensive 
system of condensation was already referred to by 
the writer in the description of the electric light- 
house of Cape de la Héve (ENGINEERING, July 7, 
1893, page 10), and is, moreover, shown in the illus- 





the air compressor by belt and through the same 


tration, Fig. 8, on our two-page engraving. 
The engines drive both the two alternators and 


countershaft, this otherwise undesirable arrange- 
ment being necessitated by the contingencies of 





ing. therefore, 25 nautical miles. In height the 





the siren service, which requires the engines always 


atinospheres in the siren drum, whose outer dia- 
meter is 15 centimetres (6 in.), the expenditure of 
air is about 400 litres per second of sound, the 
energy of a blast is equal to about 160 horse-power, 
and the range of the sound is five to six nautical 
miles, which may, however, be reduced to two miles 
and even less in very dense fog. 

Alternators.—As the writer stated in the previous 
paper already quoted (ENGINEERING, June 26, 1896), 
the dynamos at the Cape de la Héve Lighthouse (the 
first electric lightning-flash light, 1893) are still of 
the old unwieldly De Meritens type, while at 
the more recent Ile d’Yeu and the La Coubre in- 
stallations (1894 and 1895), single-phase 2-kilo- 
watt alternators of the Labour type, but specially 
designed for lighthouse purposes by Professor 
André Blondel, are used. In the Penmarch in- 
stallation we find the same type of alternator, but 
two-phase instead of single-phase. This further 
innovation, interesting as it is in lighthouse prac- 
tice and for machines of such small output, was 
dictated by the following reasons : 

1. Because the alternators have to feed the two 
separate arc lights of the double optical apparatus, 
and the exigencies cf the service require that the 
two lights shall be independent of each other, so 
that the lighting or the extinction of one light 
cannot produce any variation in the phase, in the 
voltage, or in the current, in short, in the con- 
tinuity and steadiness of the beam of the other. 

2. Because, owing to the two-phase winding, the 
otherwise excessive reaction of two separate cir- 
cuits on each other {s considerably reduced, and 
is, moreover, still further mitigated by part of the 
necessary self-induction being placed outside the 
machines, viz., on the switchboard in form of re- 
sistance-coils. 

The results obtained with the two-phase machines 
are eminently satisfactory, as is shown by Fig. 12, 
which gives the characteristics of the circuit taken 
between the terminals of the alternator and the 
corresponding self-induction coil on the switch- 
board. It will be seen that there is very little dif- 
ference between the two curves A and B, of which 
A shows how the electromotive force varies when 
both circuits give equal currents, and B when one 
circuit gives 25 amperes whilst the other circuit is 
closed on variable resistances. In other terms, the 
voltage (69 volts) of the open circuit of the curve B 
suffices to insure the same steadiness in the ordi- 
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nary alternating-current arc as was obtained with 
the De Meritens (permanent magnet) machines at 
70 volts. The rapid drop of the characteristic ex- 
hibited by the curves was recognised by Professor 
Blondel as essential to the steadiness of the arc 
already in 1893 (vide ENGINEERING, ‘‘On Electric 
Machines for Lighthouses”); moreover, it admits 
of obtaining the maximum lighting power with 
the normal output of 25 amperes at 45 volts for each 
circuit, whereby the reaction of the alternators on the 
steam engines is nullified when the resistances are 
changed. Further, it is found that when the 
current of one light is suddenly switched out, the 
current of the other light does not increase by 
more than 1 ampere ; in other terms, the practical 
advantage of the two-phase alternators in the case 
of the double apparatus is that it is possible to 
change the carbons of one lamp without stopping, 
or producing appreciable variations in the other. 

Yor the purpose of feeding each lamp with 25 or 
50 amperes, according to the intensity of beam re- 
quired, the two alternators can be coupled mecha- 
nically, and the switchboard is so disposed that each 
lamp can be fed from two circuits of the same phase, 
each taken from one machine, and coupled in parallel 
by the switchboard handles. To this end each lamp 
has its own voltmeter and ampere-meter. Simi- 
larly, each lamp has an ampere-meter placed in the 
lantern for the guidance of the man in charge. 

The alternators, which are shown in Fig. 9, are 
excited by sinall continuous-current machines whose 
armatures are wound on the alternator shafts. The 
stator of each alternator has eight poles ; the in- 
tensity of the magnetic field is about 4000 c.g.s. ; 
the resistance of each circuit is 0.213 ohm; the 
speed is 810 to 820 revolutions per minute, and the 
efliciency of the machines 70 to 75 per cent., ac- 
cording to the load. This efticiency is high, having 
regard to the small output (2.2 kilowatts each) and 
to the comparatively low speed, the latter having 
been adopted for safety’s sake. Each of the re- 
action coils on the switchboard absorbs 20 to 25 
watts (when the current is 25 amperes) which is 
insignificant in relation to the total output. 

As has been shown, the main result achieved by 
the introduction of ordinary single and two-phase 
alternating - current machines for lighthouse pur- 
poses is that these alternators, by virtue of their 
special design, possess all the advantages of plia- 
bility, and of steadiness of current, and, therefore, 
of the arc, of the old De Meritens machines, while 
at equal output, their weight is one-fifth (1 ton 
against 5 tons) and their cost less than half (8000 
francs against 18,000 francs) of the latter. 

(Zo be continued.) 


from the air cylinder of a ‘‘Sommeiller compressor” 


as the velocity increases being very marked. 

In the Francois compressor a small quantity of 
water (about 2 litres per cubic metre of air) is ad- 
mitted by the valve during inspiration ; this acts 
as a lubricator as well as a cooling agent. Two 
compressors were exhibited, one of 0.300 metre, 
and the other of 0.500 metre, worked directly from 
a steam engine, and filling a holder from which 
were worked drills and chisels. The diagram 
(Fig. 5) was taken at 50 revolutions with an abso- 
lute pressure of 6 atmospheres (75 lb. to the square 
inch), these being the normal working conditions of 
the compressor. The inspiration takes place at 
atmospheric pressure, which is impossible with 
ordinary loaded valves, the ratio between the 
volume compressed by the piston and the volume 
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« UExposition Internationale de Bruxelles en 1879. Par 
Vicror WaATreYNE et ARMAND Ha.urux. Brussels: 
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[Seconp Nortce. ] 

Some little time ago (see page 357 unte) we gave an 
account dealing with the early part of this work, 
which is a review of Belgian mining as seen at the 
late Brussels Exhibition. The commencement of 
the volume concerns itself with the various mines 
and their products. The later portion, which we 
now take in hand, summarises the exhibits of 
machinery used in «nd about of mines, and there- 
fore does not lend itself to broad treatment. We 
have now selected from it for brief notice the more 
interesting examples, following the authors’ order 
as far as possible. 

Air Compressors.—Three types of these were ex- 
hibited —the improved Dubois-Francois, the Kister 
(constructed by J. J. Gilain, of Tirlemont), both of 
which belong to the dry system, and the high and 
low pressure wet compressors of the Hanarte type. 
The first presented novel features in the inlet valves 
which possess all the advantages of loaded valves 
without their drawbacks. The inlet valve is kept in 
place by a spiral spring ; when the air is drawn in, 
this spring is compressed by a lever moved by the 
steam engine and the valve opens; when compres- 
sion begins the spring acts and closes the valve im- 
mediately. The column of water which formed the 
liquid piston of the older types is done away with ; 
the advantages in respect to cooling possessed by 
these being largely discounted by the limits of 
speed imposed. The Sommeiller compressors can- 
not, without risk of choking, exceed 25 to 30 revo- 
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28 revolutions this amounts to 98.8 per cent. ; at 


50 it becomes 97.41 per cent., and at 60 revolu- 


inspired in the same time is measured by at 


tions it is 97 per cent. These are remarkable re- 
sults. The ratio between the areas A, B, C, D and 
A, B’, C, D, which are severally proportional to 
the effective work in the air cylinder, and the 
theoretical work expended thereon in compression, 
at constant temperature and pressure, to yield 
the same volume of air, gives the dynamic effi- 
ciency which = 79.4 per cent. Working at 50 
revolutions at an absolute pressure of six atmo- 
spheres, the inlet of air per indicated horse- 
power is 9.26 cubic metres per hour. These data 
prove the efficiency and value of the compressor 
and the reasons of its popularity. 

The Koster compressor, manufactured by Messrs. 
J. J. Gilain, of Tirlemont, we have had occasion 
to describe in ENGINEERING before, (see page 299 
ante) but for the sake of comparison we add the dia- 
gram, Fig. 6, which is taken at 60 revolutions, and 
shows the cooling effect of the water jacket on the 
cylinder, and the efficiency is 96 per cent., working 
at three atmospheres pressure (45 lb. to the square 
inch). The following Table gives the leading di- 
mensions of two models of this type of compressor : 


TABLE I.—Kdster Air Compressor. 





lutions a minute. Diagrams 1, 2, 3, and 4 taken 





No. No. 7. 

Diameter of cylinder in inches 4.7 11.8 
Stroke in inches oy * es 5.9 15.7 
Number of revolutions to the minute 150 100 

Quantity of airinspired per hourincb. ft. 1060 10,600 
Diameter of inlet pipe in inches .. ee 1.2 3.5 
* PI re pa a Aa6 i“ 1.0 2.7 

> s iameter .. 24.0 98.0 
heeiadd. |. eee Ye 

Required horse-power for a pressure of 

five atmospheres (70 1b. to square inch) 4 32 
Weightin pounds .. * es » 220 7060 

















Mechanical Perforation.—Interesting examples 


show this very clearly, the decrease in useful work | of the various types of drills were exhibited in 


several parts of the Exhibition. Hand drills, or as 
the French term them, ‘‘arm perforators,” held their 
own ; they are still in considerable favour on account 
of their lightness and ease of application, united to 
the general excellence of the steel used in the drills 
themselves and their moderate cost. Most of these 
machines have a differential feed and can be used 
theoretically on all rocks, but in practice their use 
is limited to those of moderate hardness, otherwise 
their substitution for hand percussion would not be 
economical—hard rock is to be drilled only by ex- 
cessive waste in the drill. All these drills are the 
same in principle, but they vary considerably in 
detail. Most of those exhibited were fed by 
means of the Elliott brake. The ratchet drill isa 
great favourite among the Hainault miners to 


a 


Fig. 2. 








drive headings piecework. The Thomas and Uni- 
versal drills, the latter evolved in the mines at 
Lens, of extreme simplicity, are both much ap- 
preciated. In all alike, however, a portion ot the 
power expended is wasted in overcoming the fric- 
tion of the brake, which is not the case in the drills 
exhibited by the Anzin Company ; these being of 
Mr. Hanarte’s ‘‘ break-all” type, here the feed is 
altered proportionately to the hardness of the rock 
by means of a handwheel, which permits of the 
screw being turned in the direction of the move- 
ment, the sole disadvantage of this drill being that 
two workmen are required to work it. The power 
drills were represented by Dubois-Frangois perfo- 
rators made at Seraing, but these are too well 
known to require description; their lasting success 
is due to their simplicity, to the system of rotation 
of the drill, and the special adaptation of the parts, 
from the point of view of mining. Such drills are 
much used in the Belgian coal mines and in France. 
The Anzin Mining Company exhibited these, to- 
gether with a ‘Burton ” drill, worked by a water 
injector, and carried on a small bogie truck on rails. 
Messrs. Siemens and Halske exhibited two cutting 
and two percussion drills at work in the gardens, 
driven by electricity, the power being transmitted 
through flexible shafts some 24 metres in length, 
the same fashion as in a dentist’s drilling machine. 
A similar device is employed in the machines con- 
structed by the Electrical and Hydraulic Company, 
of Belgium. These machines are fully described in 
a paper by Messrs. L. B. and C. W. Atkinson, on 
‘‘Electro-Mining Machinery,” vol. civ. of the 
Minutes of the Proceedings of the Institution of 
Civil Engineers. ; 

Driving of Headings without Explosiv 
mines in Belgium are notoriously fiery, 
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importance of reducing the use of explosives 
psa to a minimum has long been recognised, TABLE II. 
more especially when driving headings and enlarg- 
ing them. The Exhibition Committee gave special este Wate hieihtiiieei tiene 


prizes for the most practical solutions of the desi- 
derata connected therewith ; the number of exhi- 
bitors were, however, very limited (practically three 
in number). Mr. B. Souheur, managing director of 
the Six Bonniers Coal Mine, introduced the general 
use of wedges and points with the perforator 
‘‘ Lisbet” in 1880, and -by 1885 he had succeeded 
in entirely doing away with explosives for enlarging 
headings. The improvement in boring machines 
of the Elliott and Thomas types, &c., and the 
fearful loss of life through explosions in 1887-8, led 
in Belgium to the substitution of mechanical 
methods of driving and to the invention of safety 
explosives (such as water cartridges, tamping with 
moistened moss and with gelatinised water, &c.), 
which have partly supplanted them. Mechanical 
means for extracting coal seem to be once 
more booming ; the Thomas ‘‘ breakrock,” which 
is an improved and simplified A. and J. 
Francois wedge driver, is well known, though 
of recent invention, is worked by compressed 
air, and is one of the most useful of these appli- 
ances. The annexed Table, compiled by MM. 
A. and J. Francois, shows the relative cost and 
efticiency of mechanical extraction versus explo- 
sives. The first returns are over a year older than 
the second, which show far greater efficiency, and 
the last, which are more recent still, are furnished 
by the patentees, but their exactitude is not so as- 
sured. The fact of mechanical work being slightly 
more costly than powder work, is more than com- 
pensated for by increased safety and the additional 
permanence afforded to the timbering and the sides 
of headings which are not exposed to the vibration 
of explosions. 

The process developed by Messrs. C. Dubois and 
J. Francois, since 1876, consists essentially in 
piercing a series of holes and grooves in the work- 
ing face, so placed as to produce lines of fracture. 
This work is effected by a powerful perforator called 
the ‘‘ Bosseyeuse ;” steel wedges are then placed 
in the holes and a steel mallet is substituted for 
the drill and drives the wedges home till the rock 
is split. The use of this process generally entails 
an extra cost of 8s. per metre run (0.543 fathoms), in- 
cluding depreciation of machinery, more than pow- 
der; but, on the whole, it may be considered to be 
a thoroughly practical solution of the boring pro- 
blems wherever powder is dangerous—and this is 
proved by its extensive adoption in the Marihaye, 
Cockerill, Six Bonniers, and Anderlues pits. 

Shaft Sinking in Water-Bearing Strata. — Two 
systems were exhibited at Brussels, viz., the 
Chandron and the Poetsch system, these being prac- 
tically the two most known and most favoured 
systems actually in use. The first was represented 
by the modification dating from 1884 known as 
‘drowned head tubbing,” and consists essentially 
in the limiting of the tubbing to the places where 
it is indispensable, instead of from the bottom to 
the top of the aqueous strata. The tubbing, sealed 
top and bottom, is sunk to the depth required, a 
valve in the top allows water to be admitted when 
it has to be sunk through water, and when in place 
it is completely filled so as to bear with all its 
weight on the stuffing-box, and then concrete is 
run all round it ; the concrete, when set, maintains 
a constant pressure around the tubbing. This 
process is particularly handy for re-opening aban- 
doned shafts. 

The freezing process was exhibited by the Anzin 
Company. It was first successfully applied by 
Poetsch at the Archibald pit of the Douglas mine 
in Germany in 1883. This process was adopted by 
the Lens Mining Company, of Belgium, in 1891-2 
to sink their No. 10 shaft, and in 1893 it was ap- 
plied by the Anzin Company to sink through the 
first 91 metres (493 fathoms) from the surface 
through quicksands and shifting gravels and through 
wet chalk and the water-bearing strata below the 
chalk down to the lias beds. Two shafts were sunk 
37 metres apart of the internal diameter of 5.50 
metres (18 ft.) and 3.65 metres (12 ft.) respectively. 
The number of circulating tubes in the former were 
20, spaced 0.57 metres (1 ft. 10} in.) apart, and for 
the latter 16 spaced, 0.50 metres (1 ft. 7? in.) apart. 
To prevent the water impounded in the chalk from 
finding its way to the surface and to maintain the 
remainder at rest, concentric tubes were inserted in 
each borehole, the external one down to 7.25 metres 
in depth, and the cinaller one (0.20 metres in dia- 
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Cost Price per 


Cost Price per 
Metre 


ily Progress, 
Daily Progress. Metre 


Daily Progress, 
letres. 


Metres. 

















| Advanced. Advanced. 
m. faths. | frs. 8. d. m. faths. | frs. 8. a. 
(eetet Bonne 1 ee} 2.00 = 1.083 | 365=2 11 | 118 =064 | 580=4 8 
“ +» |Catelinotte.. .. .. ..| 225=1918 | 393=2 7 | 150 =0.820 | 4.55=3 8 
eS Cédixee «5 |. Os. 1] 210 = 2181 | 355=2 10 | 155 =0.87 | 455=3 8 
: < Dure Veine .. ..| 192= 1081 | 425=8 5 | 0.90 = 0.542 | 810=6 6 
: : Poigné ..| 1.78 = 0.95 4.50=3 7 | 120 =0.656 | 615=4 11 
Houilléres Mines, Mr. Collins’ report .. ais 1.23 = 0.672 3.60 =2 10$| 100 = 0.516 | 4.30=3 fis 
Charbonnages de Gosson-La- ( Beguine No. 20 0.81 = 0.459 8.70 =6 114 0.88 = 0,<81 9.00=7 2 
gosse, Messrs. A. and J. re No, 21 0.93 = 0.505 7.83=6 8 0.92 = 0.503 888 =7 O} 
Frangois’ report Mava Deye .. 0.93 = 0.55 7.93=6 4 | 0.83 = 0,481 871=6 114 
| 
meter) down to 9.75 metres, the space between the Taste ITI. 
two being filled with concrete, the external tube jibe a aia Shaft No.1. Shaft No. 2. 
. . . ae os . Units of co absorbed in 
being raised just above the specific level of the solidifying the water .. 70,075,200 43,040,C00 
water in the chalk. The circulating tubes of soft} 2. Units of cold used in lowering 
steel, consisting of double concentric tubes (44 in. ee, oe 
and 1.2 in. in diameter and 0.28 in. in thickness = tubes anche aging cle 28,285,845 16,825,615 
respectively) were sunk to the full 91-metre level.| 3. — of cold used in —— ; or, 
° . * e temperature of the 
The ice ring required to resist the external pres- ground within the ring of 
sure was 1 metre in thickness. Theoretically, the inserted tubes... 22,917,860 14,473,982 
temperature throughout the circuit should have Poked cold eebeadie etiitend Pengo ——— 
been uniform, but owing to the variation in the]  Totalloss atthe surface during Tn “#880,607 
condition of the strata acted upon, the ring as freezing... +s wees 82, 793,986 25,574,640 
shown in the sections was far from uniform, and * Total .. .. .. 184,072,841 99,014,237 
instead of being thickest at the top was thickest at Units of cold produced by the 
machines ee we 161,854,901 100,874,694 


the bottom of the boring (Fig. 7). 
Thickness ct’ Ice 
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The interior of the shaft was left uncongealed, so 
that the removal of the core was greatly facilitated. 
The freezing apparatus consisted of a duplicate set 
of two ammonia compressors, working indepen- 
dently. These compressors took ammoniacal gas 
from two refrigerators, and delivered it at 8 kilo- 
grammes pressure into two condensers, where it 
was liquefied in coils around which water cir- 
culated. The liquid ammonia passed thence to 
the refrigerators, where it was brought by expan- 
sion to the gaseous state, and the pressure of 
1 kilogramme, to be again delivered to the con- 
densers, &c. The freezing medium consisted of 
70 cubic metres of water, in which 30,000 kilo- 
grammes of chloride of calcium had been dissolved. 
Two pumps, delivering 1 cubic metre of water per 
minute, kept up the cold-water circulation round 
the condensers ; two others of double the power 
kept up the refrigerating circulation in the circuit of 
tubes and coils. The charge of ammonia anhydrate 
amounted to 500 kilogrammes. The time allow- 
ance was 1000 hours to freeze the two pits at the 
rate of 250,000 calories an hour, with 25 per cent. 
waste. The 4250 kilogrammes of saline solution 
circulating per hour entered at — 15 deg. Cent. 
and were returned at — 12.50 deg., the rise in 
temperature amounting to one-sixth. The accom- 
panying Table III. gives the balance-sheet of the 
freezing. The work was carried out in nine months; 
the placing of the circuit tubes, &c., occupied 
four months. The freezing period occupied 50 days 





for pit No. 1, and 35 days for No. 2. The sinking 





took 106 days for the first shaft and 92 for the 
second ; the cast-iron tubbing was completed for 
both shafts three weeks later. The cost of the 
various items is given in the following Table IV. : 











TaBie IV. 
| 
De Percentage of Cost per 
Total Cost, , Total Cost. Metre Run. 
£ £ 
Royalty .. a 4.6 1,310.40 5.57 
Temporary arrangements} 2.7 783.30 3.33 
Boring a act 10.4 2,946.92 12.52 
Freezing materials 35.0 9,950.62 42.29 
Testing apparatus 0.3 75.99 | 0.32 
Freezing .. BS 4.7 1,321.24 | 5.62 
Sinking and tubbing 40.6 11,498.19 | 48.87 
Carriage of material 0.6 182.48 | 0.78 
NS Ss, Cor ais 0.7 210.28 | 0.89 
Sundries... “| 0.4 114.60 | 0.49 
Totals. . 109.0 28,394.02 | 120.67 


| 

Total metres run, 235.30 = 188,63 fathoms. Cost per fathom = 
2201. (nearly). Less value of freezing materials sold, viz., 40/. per 
metre, which reduces total cost to 80/. per metre. 

Messrs. Saclier and Waymel, the engineers who 
designed and successfully carried out this work for 
the Anzin Company, draw attention to the follow- 
ing points: The duplication of the refrigerating 
machinery, the thickness and watertight character 
of the boreholes, the daily supervision of the freez- 
ing of the ground, the sufficiency of the distance 
between the shafts to avoid movements in aqueous 
strata, and, above all, the non-congelation of the 
core. For great depths the freezing of the interior 
of the shaft by central-circuit tube should, above 
all, be avoided, as the simultaneous action of two 
sources of cold would produce the formation of two 
distinct zones of ice, and the specific temperature 
of the various strata passed through being essenti- 
ally variable, the freezing of the two zones would 
not be simultaneous, beds of water would remain 
imprisoned within the ice, and these, when frozen 
by their expansion, would flatten or break the 
tubes. 

Messrs. Saclier and Waymel have lately forecast 
an arrangement for boring at great depths through 
water-bearing strata, which, instead of being con- 
tinuous as at Vicq, should be divided by an im- 
pervious barrier of strata; the danger in this 
case being that the pressure due to the freezing 
below the impervious strata would crush the circuit 
tubes and stop the operation, owing to the impossi- 
bility of this pressure finding an outlet across this 
barrier. The proposed arrangement consists in pro- 
viding a central boring through which the water 
pressure is free to find relief, and to fix thereto an 
interior steam pipe to prevent this relief being ob- 
structed by congelation of the water in the neigh- 
bourhood of the central pipe. 

Ventilation. — Three important systems were 
represented by exhibits at Brussels. The Société 
des Chantiers Navals, Ateliers et Fonderies de 
Nicolaieff, of Bouffioulx (Belgium) exhibited a 
ventilator of the ‘‘ Mortier” type similar to that 
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adopted in the North Courcelles (Charleroi) coal 
mines, which, though recent, has been extensively 
adopted in France and Germany on account of its 
compactness and ease of installation. This venti- 
lator consists essentially of a crown of vanes, 
within which isa solid centre. The air enters at 
the circumference, crosses the central receptacle 
and escapes by the opposite sector to the chimney. 
The principle on which this ventilator works is the 
following: If a ball directed in a suitable way 


Fig. 8 





be thrown into a wheel of curved vanes, whose 
curvature is normal to the inscribed circle, this 
ball will issue therefrom after having traversed the 
wheel diametrically, with a velocity equal to its 
initial velocity, friction being neglected. If the 
wheel be endowed with a uniform motion of rota- 
tion in the direction of the curvature of the vanes, 
the wheel will no longer be crossed in the direc- 
tion of the diameter, but alonga chord, and the speed 
of issue will be greater than that of entry. This 
increase of velocity entails a certain amount of 
work expanded on the wheel (Fig. 8). This reason- 





ing can be extended to a series of balls or to a 
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film of air, and the entrance and the exit may, 
instead of being localised at a point, be effected 
along an arc. It is clear that if the entering and 
outlet sectors are equal, the centrifugal force has no 
effect on the working of the ventilator ; if they are 
unequal then its effect is proportional to the 


inequality. The theoretical formula "(where w is 
q 


the circumferential velocity) does not seem to the 
authors applicable, but the proportion of useful 
work to the work expended on the driving axle is 
good. An adjustable tail is provided to increase 
the draught towards the chimney under certain 
conditions. 

Messrs. Ed. Farcot, of Paris, exhibited speci- 
mens of workshop ventilators, hand ventilators 
for mines, and photographs of recent vacuum, 
ventilators put up in the mines of Tchoulkowo 
(Russia) and the coal mines of Boubier 4 Chatelet 
(Charleroi). One of these is driven by a belt 
worked by a Laval turbine; it exhausts 25 cubic 
metres per second, with a pressure of 60 milli- 
metres of water. Fig. 9 is a diagram of the wheel, 





which consists of a hub to which are riveted, in 
pairs, the vanes of the form shown, 24 in number. 
These are kept in place by side pieces which are 
truncated cones ; the chamber is of increasing sec- 
tion right onward to the chimney. The form of the 
vanes, which are curved ina direction contrary to the 
motion, is such as to insure the velocity v resulting 
from » R and V in the direction of the vane being 
a minimum ; the diameter of the boss is relatively 
very great (for R = 1.25 m., 7 = 0.70 m.), so as to 
make the resistance of the ventilators as small as 
possible. Half the vanes are continued to the 
centre so that the air is at once submitted to their 
action, instead of being allowed, as in other types, 
to circulate for a period in the boss unacted upon. 
This circulation is generally neglected in estimating 
the work of ventilators. The air in the boss ina 
Farcot ventilator possesses the angular velocity 
of the ventilator. Let d Q be an elementary cy- 
lindrical volume of air penetrating the boss along 
a circumference of radius p. The expression for the 
centrifugal force in a body or mass M, with 
angular velocity w at a radius p is 
e) 


M w?p 
5 ye ( R? - 
g 2 
where 5 is the density of the air, gives the work 
done between the radius p and the radius R—but 
the air enters between the radius v and the radius r 
—the work effected is therefore 


(75") 


dQ=v2epip 
where v is the initial velocity of a film of air in the 
boss, this velocity 


The expression, 
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and 
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~ mq 
whence 
Q 2Q 
dQ= FT a2tpdp= py Pap 


and 


T= Og (m3) 
ee 2 2 

The resistance due to the ventilator itself has, 
however, yet to be determined by experiment. 

Mr. Hanarte, of Mons, who is the author of 
several treatises on the ventilation of mines, ex- 
hibited graphical diagrams of efficiency with his 
ventilator. ‘‘ The work of a ventilator,” he points 
out, ‘is not only to communicate motion to the air, 
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but to restore the density it has lost in the process 
of circulation.” 

To this end his ventilator immediately in front of 
the spiroidal receptacle has a parabolic receptacle for 
compression converging on a chimney furnished 
with a damper, which regulates the degree of com- 
pression. The form of vanes is also peculiar. For 
this ventilator, the revolutions being constant, the 
work indicated at the steam cylinders remains con- 
stant when the resistance varies. 

If T; represents this work, T, the work expended 
in overcoming the friction of the bearings of the 
machine and of the turbine, then 

T; = Ty + Qh + Qh’ = a constant 
where Q is the volume of air drawn in, h and hi’ 
the losses in volume due to the artificial resistance 
and to the passage of the air through the ventilator 
respectively. This equation is, according to the 
inventor, a measure of the useful work of a venti- 
lator. 


Part I].—Metals. By G. H. 
London: W. B. Clive. Univer- 
300 Pages. [Price 


The Tutorial Chemistry. 
Battry, D.Se., Ph.D. 
sity Correspondence College Press. 


THE book belongs to the Tutorial Series published 
by the University Correspondence College for the 
benefit of candidates for examination and learners 
generally. Such manuals are hailed with delight 
by those who weigh the standard of national 
education in marks and the £ s. d. obtained in 
grants, and are looked at with no particular favour 
by those who take a higher view of education. We 
do not know whether Dr. Bailey identifies himself 
with examiners. But we readily acknowledge that 
he has compiled a text-book on elementary 
chemistry which everywhere betrays conscientious, 
careful work. The novel and strong point of his 
book is the first section, on general and physical 
chemistry, comprising 100 of a total of 300 pages. 
Everybody claims to bring his subject up to date, 
but not many authors do. In the chapters on the 
determination of atomic weight, numerical relations 
between atomic weights, constitution of compounds 
in the gaseous and liquid conditions, solution and 
the nature of chemical reactions, the author gives a 
summary of modern views on theoretical chemistry 
and the borderland between physics and chemistry, 
which, we believe, will be intelligible to a second 
year’s student of chemistry and enable him to 
understand the meaning of specific heat, association 
and dissociation, osmotic pressure, depression of 
freezing points, reversible reactions, &c. These 
matters are of far greater importance than many of 
the details on rare metallic compounds afterwards 
offered. The only pity is that Dr. Bailey has not 
devoted more space to these general deductions. 

Equally good as the introduction is the chapter 
on spectrum analysis, which, for some unaccountable 
reason—for references to characteristic lines are, of 
course, frequent in the book—has been put in the 
appendix, together with fourteen pages on crystal- 
lisation and crystallography and a list of sug- 
gested experiments. A few more names of distin- 
guished investigators should have been given—the 
‘*modern” chemists are not mentioned at all— 
and occasional dates would be preferable to the 
repeated ‘‘ recently” and ‘‘ quite recently.” Some 
of those quite recent hypotheses are ten years old 
now, and will be ancient history by the time a new 
edition will be published ; such little matters are 
rarely seen to in new editions. : 

The metals are arranged in groups after Mende- 
leieff, each preceded by a concise statement of 
general characteristics. This is a very good plan. 
It is customary, however, and instructive too, to 
state the atomic weights and densities atonce. Dr. 
Bailey gives neither. We find the atomic weights 
in the tables of the general part, and the specific 
gravities can be derived from the table on atomic 
volumes, and sometimes be found in the text. But 
the specific gravities of zinc, magnesium, man- 
ganese, arsenic are not stated at all. Quicklime is 
dismissed in six lines, mortars and cements are 
granted about the same number of lines, whilst 
iridium and gallium get each more than a page, and 
thallium more than two pages. It does not appear, 
however, that the author has too strong a preference 
for theoretical matters. For we notice fair accounts 
of the metallurgy of zinc, iron, copper, and of the 
ammonia-soda and other processes. As regards 
electrolytical processes, we have an explanation of 
the reduction of sodium from fused caustic, some- 
what on practical lines. The electrolytic - soda 





processes are not mentioned. The preparation of 





aluminium in the electric furnace is briefly des- 
cribed. We do not learn, however, that aluminium 
is easily oxidised under certain conditions ; a few 
lines would have been instructive. Omissions of 
this kind are, no doubt, to be ascribed to the 
limited space at the author’s disposal. But a 
second year’s student’s book is not a dictionary 
of chemistry. The manual would have been much 
more valuable if some further discretion had been 
exercised. A good deal might, it appears to us, 
have been left out to make room for matters of 
real interest, far too briefly dealt with. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue we gave an account of the first 
evening’s proceeding at the recent meeting of the 
Institution of Mechanical Engineers held last 
week under the Presidency of Mr. Samuel W. 
Johnson, and we now continue our account of the 
meeting. ; 

On members assembling on the second evening 
of the meeting, Friday, the 29th ult., a paper by Mr. 
Sidney Tebbutt on 


‘“¢*Sream Launpry MACHINERY,” 


was read by the secretary. The subject dealt with 
perhaps does not appeal to a very wide section of 
the members, but at any rate is not hackneyed. 
The manufacture of laundry machinery is, however, 
a growing industry, and there are many points in 
the design of apparatus used to which mechanical 
engineers may profitably turn their attention. The 
author stated that the French, if not actually the 
pioneers in this class of work, were early in the 
field ; but it is almost entirely from the United 
States that the present style of machines has come. 
A well-arranged laundry, the paper said, generally 
consists of two long sheds or bays running side by 
side and separated by a partition; articles to be 
cleansed come in at one end of one bay and are 
carried forward as operations are performed, re- 
turning along the other side of the partition, the 
ironing, airing, and packing - rooms being at 
the end ; goods thus arrive and leave at the same 
place. Machinery used may be divided into cleans- 
ing and finishing machines. Heating of washing 
liquors is done by turning steam into them direct, 
and relatively large boiler power is required. The 
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Lancashire form of boiler is said to be probably the 
best. The power needed is small ; a 9-in. cylinder 
engine of ordinary make, running at 60 revolutions 
a minute, is said to be suflicient for all except the 
largest laundries. Care has to be taken to avoid 
the introduction of grease into the boiler, as the 
steam is used for heating the washing liquors. It 
is not advisable to use the exhaust steam for warm- 
ing the building in cold weather, but rather for 
some constant requirement in all seasons. Any 
water-softening appliance used must be of the 
utmost simplicity; it may require fairly constant 
attention, so long as that attention is of a simple 
nature ; except in particular instances, all water 
should pass a water-softening apparatus. The 
result of the author’s observation is that, whether 
for steam or water, the piping and fittings com- 
monly used are seldom found to be tight or right 
in other respects. Water-pipes are seldom large 
enough, and they should be of copper, having unions 
at all branch points, so that they may be taken apart 
to clean. Emphasis is laid on the need for water- 
ways being ample, and not restricted at bends and 
tees; cocks and valves should be of a larger size 
than is large enough to put on the outside of the 
ends of the pipe, no threading being used, but the 
joints being soldered. Steam pipes may be of 
wrought iron, and may be galvanised; steam 
valves having constant wear, re-grinding is often 
necessary ; where a fan is fitted for carrying off 
steam, wood pulleys may be used. Washing ma- 
chines of various kinds are described in the paper. 
The method of washing by letting beaters act upon 
the fabric, as in the dolly machine, the author states 
is useless except for tent cloths and similar heavy 
material, unless the condition of the material after 
washing is a matter of indifference. A method of 
squeezing small masses of clothes may be useful 
under certain conditions, but 90 per cent. of the 
washing machines in use act by continually lifting 
the clothes a certain height and then allowing them 
to fall again. The commonest form of machine has 
an outer cylindrical casing fastened to circular discs 
by its ends, and inside the casing, which is stationary, 
revolves another cylinder or cage in which the 
clothes are placed; between the inside of the two 
cylinders there is a communication for liquids 
through holes made in the metal or wood forming 
the inner revolving cylinder: the direction of revo- 
lution of the latter is continually reversed. For lift- 
ing the clothes pieces of wood or metal are fixed 
longitudinally along the inside of the cage. The 
form of these lifters is a detail of some importance, 
various patterns being described and illustrated by 
the author; some machines work under steam pres- 
sure, and such have a cage of large diameter although 
shorter in length. It seems to be an open point 
whether pressure machines are superior to the atmo- 
spheric washers. In regard to sanitary considera- 
tions, Mr. Tebbutt says that authorities are 
unanimous in the conclusion that boiling clothes 
or other articles at atmospheric pressure is an effi- 
cient sterilising process. 

Ironing, or finishing machines, are duly described 
and illustrated. The first dealt with has two hard 
rollers, one of which is a hollow cylinder, generally 
of brass, containing steam ; the other being made 
of compressed layers of rag cemented together 
under hydraulic pressure, and afterwards turned up 
true in a lathe. The Decoudin machine consists 
of a large hollow cylinder of cast metal, and hold- 
ing steam. This revolves against a hollow concave 
casting or chest shaped to fit the cylinder, and 
having a polished surface. The cylinder is padded 
with several thicknesses of woollen felting ; the 
chest encircles the cylinder for about three-eighths 
of its circumference. A wet article fed into the 
space between the cylinder and the bed becomes 
heated, and the moisture is driven into the felting. 
Modifications of this and other machines were de- 
scribed and illustrated. 

The discussion which followed was opened by 
Mr. Wood, who asked for details as to how the 
water was introduced into the washing machines. 

Mr. Drewitt Halpin, speaking of screw-down 
cocks, which the author had said gave trouble, said 
he had laid out a laundry in which he had used 
Lord Kelvin’s screw-down design. This had not 
answered at first, but the difficulties that were met 
with were overcome by using a new substance which 
was introduced for the valves, after which the results 
Were quite satisfactory. The author had said that 
wood pulleys might be used if steam were carried 
away properly ; elsewhere blowing had been referred 
to, but Mr. Halpin was of opinion that steam should 


be removed and the atmosphere changed by exhaust- 
ing rather than by blowing. A laundry that he had 
fitted up had a battery of steam pipes over which 
the air passed in entering the building for the pur- 
pose of heating. Exhaust fans were used so that 
all air that went in had to come out again; the 
result was that the atmosphere was as clear as an 
ordinary room, and it was almost impossible to tell 
it was a laundry at all. It was an advantage to 
have goods all pass one way. In regard to water 
softening it was stated in the paper that any ap- 
paratus must be of the utmost simplicity. There 
were, however, other points to be considered, and 
water softening by chemicals might not do clothes 
any good ; the proper way to soften water was by 
heating it, and Mr. Halpin gave instances in which 
water of 14.7 degrees hardness was brought down by 
Clark’s process to 6 degrees, whilst by simply heat- 
ing it was brought to 6.9 degrees. That was New 
River water, the Kent water, which was still worse 
to deal with, had been brought from 19.2 degrees to 
5.6 degrees by heating. To bring out the whole of 
the hardening constituents a temperature of 
307 deg. Fahr., or about 50 lb. to the square inch 
pressure was needed. 

Mr. Clark, referring to the author’s description 
of the way a laundry should be arranged in two 
bays, said that one of the most necessary things in 
laundry practice was that each department should 
be properly balanced. If the machinery and hand 
ironing were taken together they would, respec- 
tively, occupy one-third of the total space ; and for 
this reason the area should be divided into three, 
rather than into two, bays. The author had said 
that the heating of liquors should be by the intro- 
duction of steam into them. Mr. Clark had, how- 
ever, seen successful results with surface heating 
as opposed to the use of live steam in the liquors. 
It was to be regretted that the author had not been 
a little more definite as to the power required. 
The speaker’s experience was that a good general 
rule would be to give 1} to 14 indicated horse-power 
to 101. worth of work done per week ; of course, 
this would vary in special cases where particularly 
fine work might be done, but that was a fair 
general rule. The use of exhaust-steam ejectors 
gave rise to danger from oil entering the boiler and 
thus contaminating the steam, and the exhaust 
steam was also intermittent; for this reason he 
would be inclined to use exhaust steam for heat- 
ing. He had turned the exhaust steam through 
a feed-water heater, and thus kept a_ hot 
supply. Royle’s apparatus was the one used, 
and gave excellent results. He had not found 
it necessary to use copper piping, and thought 
it would be almost prohibitive in regard to price. 
He had found no difficulty with galvanised-iron 
piping or trouble from ironmoulding. In answer 
to a question from the President, Mr. Clark 
stated that this remark referred to an experience of 
five years. He had also found that galvanised iron 
in contact with wood did not cause deterioration. 
In piping he used ordinary screw joints, and had 
found no trouble from the cracking of the galva- 
nising. The author had said that beater machines 
were only fit for tent cloths, but he believed that 
the whole of the lace curtains produced by a Not- 
tingham firm were washed in machines of that de- 
scription. It was undoubtedly true, as the author 
had stated, that doors in washing machines were a 
considerable difficulty, as the clothes would force 
their way into any crevices there might be through 
the doors not being tight. Mr. Clark had over- 
come this trouble by having four bolts, two of them 
being at the sides; in fact, the doors should be 
fastened at a sufficient number of places, and should 
not have too much spring. In regard_ to lifters, 
he thought it was a great mistake to work rotary 
machines at high temperatures, as it was apt to 
injure the fabric treated. 

Mr. Hughes referred to the statement in the 
paper as to power required, stating that the centri- 
fical dryers were the chief machines that had to 
be considered in determining the size of the engine. 
If galvanised pipes were not suitable, he suggested 
that enamelled iron might be adopted ; he had found 
difficulties arise where the pipe was cut off through 
galvanic action being set up. For softening water 
he was of opinion that Clark’s process was better 
and cheaper than precipitating the hardening con- 
stituents by heat. The speaker gave an instance 
in which trouble had arisen with the steam-heated 
drying apparatus consisting of pipes through ex- 
pansion and contraction owing to variations in tem- 








perature, This he had overcome by putting in bends, 





Mr. Tebbutt, in replying to the discussion, said 
that no doubt Mr. Clark was right in stating that 
three large bays made a better division of the space 
than two. He also agreed that the hydro-extractor 
largely governed the power installation. In some 
cases, however, centrifical machines had their own 
engine attached. He had found by experiment 
that it took 6 horse-power to start a 26-in. dia- 
meter centrifugal, and bring it up to 1000 revolu- 
tions. Objection had been made that modern 
laundry practice led to rapid deterioration of linen. 
Those who complained should remember, however, 
that the demands in the present day were much 
higher than they were 20 years ago ; and if people 
insisted on a higher appearance, it must be paid 
for in some way. The present practice of glazing 
necessitated high temperature, and there appeared 
to be a rotting action in starch which was assisted 
by heat. The glazed work now demanded meant 
increased wear and tear on the clothes. He 
had not had experience of purifying water by 
heat, and he would like to have details as to 
the cost of the process and the space it occu- 
pied. There was one point which should be borne 
in mind. Laundry labour was generally cheap, 
and it was quite possible that in endeavour- 
ing to work in a more scientific manner, the addi- 
tional outlay required for plant and higher wages 
would not be compensated for in the result. The 
amount spent in a laundry on material was 4 to 5 
per cent. ina general way. As to the remarks on 
piping, he took matters as he found them. Pipes 
did not receive sufticient attention, and water-pipes 
were nearly always too small. He preferred copper 
piping for water purposes, as it was more easily 
cleaned and kept bright. The laundry industry 
was a large one—much larger than many people 
supposed ; but he found no generally-established 
practice, and it was for this reason he had written 
his paper. 

With the usual vote of thanks the meeting was 
then brought to a conclusion. 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XVII. 
THe Armour-Piate DerartmEeNt—(concluded). 


DRILLING and screw-cutting the holes in armour- 
plates take place after they have been hardened ; 
this work is not attended by many difficulties, as 
the holes are made in the surface which has not 
been hardened. When—which seldom happens—a 
hardened surface has to be drilled, the metal at the 
particular spot is previously softened. 

There are three large radial drilling machines 
(see Fig. 141, page 555) for thick plates and six 
smaller ones for deck plates. There are also a filing 
machine, driven electrically for finishing the edges 
of the hardened surfaces ; a large milling machine 
(Fig. 142), 32 ft. 10 in. length of bed and .900 
metre (354 in.) cross travel ; a trimming machine 
-900 millimetre (354 in.) vertical travel ; a face- 
plate planing machine; a horizontal drilling ma- 
chine; a lathe for sectioning ingots and gun hoops ; 
and a boring machine. There are in all 35 machine 
tools, with which the manufacture of all the varied 
shapes of armour-plates are completed. Fig. 143, 
page 558, is a view of another of the hydraulic 
presses, referred to in a previous article, for shap 
ing armour-plates to any desired form. 

The shop is divided into three bays on its width, 
the centre one, which contains all the principal 
tools, is 25 metres (82 in.) wide, and the two side 
bays are 12.500 metres (41 ft.). The total length 
is 120 metres (393 ft. 8in.). Each bay has one or 
two electric travellers of 30 to 50 tons capacity. 
Two main transmission shafts, each 393 ft. 8 in. in 
length, driven at 120 revolutions per minute, give 
the motion to the various machines. The main 
engine is of the Corliss condensing type of 450 
horse-power. 


Diameter of cylinder 
Stroke... + 


0.750 m. (2 ft. 5 in.) 
Revolutions per minute 


1.400 ” (4 ” 7 ” ) 
60 


This engine also works two generating direct- 
current dynamos, of 220 volts, which supply power 
to all the electric apparatus, travellers, tools, &c. ; 
and it drives the dynamo of the electric welding 
apparatus. 

The steam required for the steam engines and 
hammers is supplied by a range of eight tubular 
boilers, with two inside fire-boxes, and by the 
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boilers which are heated by the waste gases from 
the furnaces. Three of the cementing furnaces 
are also provided with boilers. 
The plant is completed by a repairing and 
maintenance shop. 
We give below a recapitulation of the principal 
machines and tools contained in this important 
department. 
Steam hammers. 
Forging presses. 
Moulding ,, 
Reheating furnaces. 
Cementing we 
Hardening tanks. 
Pivoting cranes, 
Travelling ,, 
Portable steam cranes. 
Machine tools. 
Pumping machines. 
Steam boilers. 


9 


“Ibo Ge 


5 

6 

12 

15 

5 

35 

6 

31 

The plates on leaving the saws are cemented and 
water-hardened ; they are then carried back to the 
finishing shop to be given their final shape. This 
operation is completed by a series of planing ma- 
chines of various types, adapted to different natures 
of work. The edges of the plates are usually sur- 
faced with side-planing machines. The plate is 
fixed fiat on a table, and the edge is brought under 
a travelling tool (Fig. 138, page 554). Several of these 
machines are fitted with special appliances for plan- 
ing rabbets on curved plates. We give in Figs. 139 
and 140 the arrangement for planing turret-plates. 
Those for side armour, with a strong curve, are laid 
down on the slab, and a template, giving exactly the 
shape of the rabbet, is placed on them and serves as 
a guide. The tool-holder is free to move vertically, 
and carries a roller which travels on the template 
and controls the cut. Motion is given to the slide 
by a double-screwed shaft .122 metre (4} in.) in 
diameter. 


Length of frame . 11.000 m. (36 ft. 1 in.) 
Travel of slide ae 9,000 m. (29,, 6,, ) 
Vertical travel of tool 1.200 m. ( 3 ,, 11},, ) 
Speed of cutting per minute 4.200 m. (13 ,, 93 ,, ) 


There are six such planing machines in the 
works, all of them having been designed and built 
by Messrs. Schneider and Co. 

When the edge has a winding surface, as is 
often the case for side armour-plates, it is finished 
by a special tool called the winding-surface planing 
machine. It consists of two cast-iron frames 3.600 
metres (11 ft. 10in.) apart from centre to centre. 
On these is a clear space between two uprights, 
which slide on the frames and carry a cross-piece 
on which is fixed the tool-holder. The cross-piece 
can be raised or lowered at will, in order to bring 
the tool to the height of the edge which requires 
planing. The tool-holder is mounted on a vertical 
sector which allows it to cant to any desired angle. 
The plate is fixed in a pit between the two frames ; 
the workman holds the levers which control the 
incline of the tool and causes the crosshead to 
travel up and down. He can thus vary the posi- 
tion of the tool after each cut and follow exactly 
the two lines marked out, and which indicate the 
winding surface to be given to the plate. The 
following are the principal dimensions of this 
machine : 

8.000 m. (26 ft. 3 in.) 
2.500 m. (8 ft. 2% in.) 


Length of frames 
Width of pit... 


Length ,, 7.850 m. (25 ft. 9 in.) 
Depth ,, ... cae ... 2,600 m. (8 ft. 63 in.) 
Travel of tool carrying slide 

lengthwise ... 6 m. (19 ft. 8 in.) 


Travel of tool crosswise 


me .900 m. (35,7, in.) 
Incline of tool holding slide 


15 deg. on either side 
of horizontal 

The horizontal motion is obtained by two screwed 
shafts, one on each frame, which pass through nuts 
fixed in the foot of the movable crosshead uprights. 

Near this tool is a filing machine, the cutters of 
which can be inclined at wi'l ; this can also be em- 
ployed in finishing winding surfaces. 

There are, besides, two large planing machines for 
flat surfaces, and two vertical and horizontal planing 
machines, which are used specially for planing port- 
holes and other openings in armour ; this work is 
done vertically. 








THE ZIEGLER-HAGER TACHEOGRAPH. 

WE illustrate on the opposite page a clever surveying 
instrument, remarkably simple in theory and manipu- 
lation, which has for several years been in use on the 
Continent, but has not been noticed yet in this country. 


MESSRS. SCHNEIDER AND 
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well-known writer on geodesy, and of C. Hager, scien- 
tific instrument maker, of Luxemburg. The instrument, 
which is constructed in various forms for special pur- 
poses, belongs to the class of plane table theodolites. 
Its chief merits are that horizontal distances and 
vertical heights are read off at the same time, that 
there are no calculations, that the instrument checks 
itself, and that the operations require very little time 
and skill. It will be noticed that the view Fig. 1 
and the elevation Fig. 3 do not agree; the latter 
refers to an older type, which does not differ in prin- 
ciple, however. The telescope—which lies in two 
forks and can be completely reversed, if the level 
should be questioned — turns about the pivot O 
(Fig. 3), which, in the new instrument, is the 
centre of a disc provided with arc divisions of 
+ 30 deg., and with a vernier. The telescope rests 
with an agate pan F on the knife edge U of a vertical 
steel bolt. This bolt, and the telescope with it, moves 
up and down when the micrometer screw T is turned. 
Bolt, screw, and telescope are further raised or lowered 
with the slide C when the head ¢ is turned. We have 


thus two movements for the telescope, but the slide C | have lowered the telescope. 
takes part in the second movement only, gliding up 
and down in the standards R. The right standard is 
provided with a scale of tangents, a corresponding 
division on the slide acting as vernier. 


When we read 
12.9, we have to understand that the tangent of the 


angle of inclination of the telescope is 0.129; we may | and has its zero above. 





It is the universal tacheograph of Victor von Ziegler, a 





convince ourselves that this is correct by noting the! staff, in the direction A v p, read off the tangent 





CO”S WORKS AT CREUSOT. 


FOR SHAPING ARMOUR-PLATES. 


| angle on the disc graduation. The movable micrometer 
drum bears marks 0, 1, 2, 4, 5, 10 ; there is a zero 
mark above fixed to the slide, and, further, a pointer 
| travelling on a vertical plane over an arc (shown in 
| Fig. 2, but not shown in Fig. 3, which has also a dif- 
ferent drum), likewise marked 0, 1, 2, 4, 5, 10. This 
| latter addition, the pointer and its arc, have nothing 
to do with the precise measurement ; they are merely 
intended to indicate at a glance” that the drum has 
been turned the right way. The horizontal distance h 
between the pivot O and the vertical bolt m x is the 
base line of the instrument. The micrometer divisions 
are such that when the drum is turned down from 
| mark 0 to 1, the telescope will have descended by 
ja of the length / ; when turned between 0 and 2, 
by +s, and by > if the marks 5 and 10 are 
' used. When we use the constant 0-1 or 1-2, the 
distance to be measured is 100 times the vertical scale 
| divisions observed ; when we take the constant 2-4, 
| the ratio will be +35; with the constant 5- 10, roa 
In the last case, therefore, our distance will be 20 
| times as much as the scale divisions through which we 
This constant 5-10, or 
ances. 





| j;, is recommended for short dist 


Supposing we wish to measure the horizontal —s 
| between points x and y (Fig. 4). The tacheograph = 
| placed at x, Ais the pivot, corresponding to Oin F ig- : 
| the staffis placed at y’. This staff is divided downw - ; 
We sight at that zero - . 
oe *s 
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and turn the micrometer drum from mark O down to| When the staff is divided in centimetres, the distance 
1; the telescope now points, let us say, at staff divi-| is 112.5 metres. This distance we prick off on the 
Sion 112.5 in the direction A tq. We have finished ;| round table, with the help of the vernier on the ali- 
but, to check our observation, we at once turn the| dade. The tangent was 26.4; that means 0.264; the 
micrometer further down to mark 2; the cross-hairs difference in level between A and p is, therefore, 
should now stand at 225 = 2 x 112.5; if not, a slight | 0.264 112.5 metres = 29.7 metres. From this 
mistaxe has been made on the first reading, and we | figure we have to subtract the length of the staff; 
= verify that by turning back, upwards, to mark 1. | we have also to add the length A «, that is to say, the 
_ had 112.5, using first the constant 0-1, and then | height of the tripod; we have then the level difference 
© constant 1-2; this constant is the vt of Fig. 4, | between x and y. 
ag rtp Of hk, As now: vt: Ao=pq:AB, we know | To go back to the description of the instrument, the 
at the distance A B to be measured is 100 x 112.5.! whole upper part, standards and alidade, can be 









turned about the centre a of the round table on which 
the drawing paper is spread. When we wish to de- 
termine the distance of another object, to the left or 
right of the first, we turn the alidade, clamp it by 
the screw g—there are fine adjustment screws for this 
horizontal movement—sight, measure, and prick off 
as before. 

Any intermediate points on the diagonals from a 
can be measured without moving ; in this way we settle 
also the intermediate cross lines. The angles about 
which we have turned can be read off on the horizontal 
circle. Asarule, this will not be needed, however, 
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for we cannot obtain greater accuracy by reading off 
angles and calculating than by direct plane table 
working. 

The three levelling screws of the table fit into grooves 
of the tripod stand, which is of the now usual con- 
struction, both firm and light, and provided with a 
screw and a strong spiral spring by which means the 
table is secured to the pe et The instrument is 
neatly and carefully finished. There appear to be 
no delicate parts likely to get out of order. If the 
steel edge should show traces of wear after long and 
hard usage, which does not look likely, any slight 
mistake arising from that source could easily be 
ascertained and allowed for. Mr. Hager’s instru- 
ments have found great favour with surveyors and 
mining engineers in Luxemburg, France, and Germany, 
as being both accurate and convenient, and a tacheo- 
graph with an extended table has been used, for in- 
stance, this autumn by the Luxemburg State Railway 
Department. We should mention his staff. It is 
made of triangular section and is hinged in the middle, 
so that it can be folded up to form a prismatic bar ; 
the centimetre divisions will then be on the inside 
faces, and thus not exposed to any wear. 








RAPID ORE AND FREIGHT-HANDLING 
MACHINES. 

Tux importance of reducing the time during which 
vessels remain in port for unloading has led to the 
development in America of special machines, by means 
of which the necessary detention of a steamer at 
wharf has been reduced toa minimum. We illustrate 
on page 566 two rp aimee ing | plants which have 
been erected to this end by the Brown Hoisting and 
Conveying Machine Company, of Cleveland, Ohio. 
The upper of our illustrations represents part of the 
12 machines constructed in 1897 for coal and ore- 
handling at the Erie and cage | Docks of the Penn- 
sylvania Railway Company, at Erie, Pa. The ma- 
chines are capable of taking ore out of the vessels and 
working 12 hatches at one time, dumping the ore auto- 
matically directly into cars, or if no cars are at hand, 
of storing the ore back on the dock until such time as 
the cars can be had, when the same machines pick the 
ore up from the storage piles and put it into cars. 
Each pair of machines is operated from a single engine- 
house and requires two operators and one fireman, or 
attendant, for the engines. The tubs are of 1 ton 
capacity for handling ore, and they have to be un- 
loaded in the boat by hand, as there is no steam shovel 
that will penetrate the ore, and their daily capacity is 
shown in the following record for unloading for seven 
consecutive days : 


Tons per 
Tons. Machines. Hours. Machine per 
our. 

2950 8 9 41.0 
4792 12 9 44.3 
4615 ll 9 46.6 
4903 11 8} 50.9 
2603 6 104 41.3 
2838 8 9 39.4 
1081 6 3 54.5 


The machines travel up and down the dock under 
their own steam, and can be quickly changed from one 
boat to another. The hinged projection, or apron, 
which extends out over the vessel, can be hoisted to a 
vertical position when not in use, leaving the front 
edge of the dock clear, so as not to interfere with the 
masts of vessels running into the dock or going out. 
They unload almost daily at this dock two of the 
largest Lake vessels ; and there is a record one day last 
summer where a large 2500-ton ship came alongside 
this dock in the morning, was discharged by noon, 
left for Ashtabula, arriving there two hours later, and 
cleared this latter port with a cargo of coal that same 
night. At Ashtabula the ship was loaded with ma- 
chinery, also built by the Brown Hoisting and Con- 
veying Machine Compeny. 

he second of our illustrations represents a ma- 
chine erected about two years ago at the Pennsyl- 
vania Railroad Company’s Pier ‘‘J,” Jersey City. 
This machine is intended to handle all kinds of mer- 
chandise and ocean freight, the speed of working being 
the greatest object in view, as the derricks and cranes, 
which had been in use for the past 30 years, were too 
slow for the rapidly increasing business. The Brown 
Hoisting and Conveying Machine Company designed 
and erected the machine shown, which has proved 
perfectly successful. It travels up and down the pier 
under its own steam, and is operated in all functions 
by two men—an operator and a fireman. The engine 
and boiler are located in the house on top, with ample 
room for two more engines for two other machines, 
which will be added later, and they will be operated 
from the one engine-house. The machine will lift a 
load of 5 tons out of the hold of vessels at the rate of 
250 ft. per minute, and lighter loads at much greater 
speeds, The apron over the water is hinged, so as to 
lift out of the way of masts, and the machine is rigged 
with chutes and attachments for loading bulk material 
into box cars. Among the things lifted by this 


in bulk, as also boxes, barrels, boilers, castings, 
lumber, steel rails, poles, pipes, &c. By the older 
methods of working 100 tons of sulphur was a day’s 
work, while this machine has shown a speed equal to 
500 tons in the same time, and it is expected that 
even this return will be exceeded. 

A similar plant was built several years ago for the 
Pennsylvania Railroad at Cleveland, Ohio, and this 
plant is developed a speed of 4000 tons of ore—which 
is the complete cargo of two of the largest ocean ships 
—in 10 hours, which is almost phenomenal. This ma- 
chine on Pier ‘‘J ” will handle from cars to ships, from 
ships to cars, or will transfer from ships to lighters or 
from car to car, and is always ready for any class of 
work without special rigging. When handling bulk 
material in tubs, the dumping of these tubs is entirely 
automatic, and is controlled by the one operator. 





NOTES FROM SOUTH AFRICA. 
To THE EpiTor OF ENGINEERING. 

Sir,—Cape Town being the nearest South African port 
to Europe, nearly all steamers from North and South 
America, the East Indies, Australia, and Europe call 
there, so that now it is estimated that about 1000 people 
weekly land at the city. The steady influx of money has 
therefore caused large expansion in every direction, so 
that the extensive suburbs have become nearly continuous 
for 9 miles to Wynberg, and villas are without break on 
the railway and electric tramline to Seapoint, 3 miles, 
where properties have trebled in value, owing to modern 
facilities, fine sites, and a good watersupply. The marine 
resort of Somerset West, Minzenberg, and Kalk Bay, are, 
together with Simonstown, rapidly growing, and it is 

roposed shortly to extend electric traction to Minzen- 
berg, besides making another railway to it across the 
Cape Flats from Maitland, land for the 12 miles being 
given by holders. Coniferous trees thrive on this sandy 
tract, and it is found well adapted for vines, phylloxera 
having no foothold. German farmers also grow every 
kind of vegetable, and some cereals for their animals. 
Below the . sand isa thick bed of white kaolin clay, 
and from the under stratum of gravel pure water rises 
nearly to the surface, and is inexhaustable. At Clare- 
mont an American sanitorium has been in operation over 
two years, commanding beautiful mountain and marine 
views from its balconies, so that 60 rooms are to be added 
at once to provide for a growing clientile. The structure 
is near a railway station, and its hygienic _—- are 
seem the régime being similar to that of Battle Creek, 

ichigan. Wynberg has now a large reservoir, which is 
adequate for some 30,000 people, and supplies the camp. 
A town hall has lately been opened, “a 
all directions. It is pro to run oil or electric motor 
cars thence, to Constantia and to Hout Bay, and the tram 
company isinvited to lay tracks to Constantia and Totai, a 
strip of land being granted them free. A four-horse coach 
runs daily to Hout Bay, and a German oil motor, seated 
for eight, has made the round trip of 30 miles. This 
Mannheim car is engaged on the Dock route, and is well 
a, Others also make day excursions to Somerset 

est. They are rubber-tyred and comfortable, so are 
expected to multiply. 

At Simonstown a roomy excavated reservoir will soon 
be opened for naval purposes, and its pure spring water 
will be laid on through the town, which is steadily grow- 
ing, bricks being at a premium, as in all the Cape suburbs. 
i also obtain 10s, per diem and upwards, 
houses being in great demand and rents excessive, while 
the staple items of food cost double what is charged in 
other colonies, owing to Dutch predominance in the 
Legislature and the false fiscal system, which is most 
oppressive and bitterly resented. A heavy tax is levied 
upon imported Australian meat, but Mr. Marshall, from 
Melbourne, is planning to establish cool dépéts at our 
ports, and will vend chilled beef at about 6d., instead of 
9d. now demanded by the monopolists. 

So far steamers bringing mules and horses from Argen- 
tine ports and New York have no cool chambers, but they 
land great quantities of tinned provisions, flour, grain, 
baled hay, and alfalfa. Rinderpest and drought havin 
reduced our herds and flocks fully 50 per cent., severa 
good seasons are needed for recuperation, aided by exten- 
sive importation, which is reckoned a necessity. Luckily 
recent and general rains have been profuse, the Colony 
rallying wonderfully. Irrigation by means of dams, 
windmills, and —— attracts great attention, 80 per 
cent. of the drillin ing successful, but none rivalling 
those in Queensland and New South Wales. A boring 
through Dwyka conglomerate beds at Matjesfontein is 
creating asmall lake, and has afforded valuable evidence 
of the strata now proved to be aqueous. Several im- 
portant irrigation schemes are before Government for 
storing storm water, for the annual rainfall is good, although 
mostly wasted. The general cultivation of lucerne, as in 
Argentina, California, and Zealandia, will soon double 
the supply of food, which is now often precarious. The 
adoption of silage stacks also makes some progress. 
Near Oudtshoorn, Messrs. Oliveira Brothers have created 
a mere over a mile long by blocking a small stream, 
giving wonderful results from irrigation with successive 
heavy crops of alfalfa, cereals, maize, and fruits. The firm 
executed the furrow and bank without professional aid 
ata very small cost. Experts assert that thousands of 
sites exist, where such simple works could be repeated, 
with a certain fortune to the owners; as oases can be 
found in pre | places surrounded by sterile wastes. These 
pleasing patches are due to springs, and are usually 
cancion by clumps of bluegum and willows. Efforts have 
not yet been made to grow sugar beets in this colony, 





machine daily are sulphur, pyrites, kaolin, and sand 





although attempts in England and Sweden prove that 


uildings rise in | P' 








beet sugar can be produced profitably in those countries, 
as shown by Mr, Hein, of Liverpool, and the London 
Agricultural Society. A syndicate has, however, been 
formed in London, and a fine estate in the Berg and 
Breede Rivers, acquired in the Western Province, the 
railway traversing the property, and a pure and perma- 
nent water power being available for all purposes of 
cultivation and preparation of the raw material for ex. 
port. A similar scheme for Swellendam was outlined 
three years ago, but failed, the estate being twice the 
distance from Cape Town of the Ytctigon where labour 
is cheap and abundant. Trout are to be seen in the 
clear rivers. Waterwheels are now used, but Girard 
turbines will replace them. The same district is famed 
for fruit and wheat, many of its farms having fallen 
into the hands of Mr. Rhodes, who has planted thou- 
sands of choice trees for the growing fruit trade. He 
employs experts from California, and on returning from 
_— will visit his properties near Wellington and 
eres. 

At Stellenbosch fruit growiog is very promising, and 
Shepherd’s jam factory there will soon produce 1000 tons 
of canned fruit yearly, new works having been found 
necessary. 

The town of Stellenbosch has several trains daily, pos- 
sesses an icultural college and farm, and also the 
Victoria Calla. It has a small river and extensive vine- 
yard, mainly devoted to brandy making. The native 
residents grow strawberries largely and to great profit, 
Cape Town taking the entire crop. Mr. Rhodes bas 
bought the lands, but will not disturb the industry, which 
is very promising. A few miles from the Dorp are the 
salmon and trout hatcheries, which are successful, and 
have reared a number of large fish and distributed trout 
fry, but it is still uncertain if salmon will thrive. In 
Kaffraria trout are found in several streams, and also in 
Natal, beyond Maritzburg. Political affairs have caused 
augmentation of military and naval forces at the Cape, 
and the British element strongly favours the process as 
the condition of the Republic is most unsatisfactory, the 
ignorant Boer population being dangerous, and adverse to 
progress. While the present régime prevails an attitude 
of preparedness must be maintained, as weakness may 
induce further oppression and = Railway and 
mining advances in Rhodesia, and will tend still further 
to depress matters in the Transvaal, where crushing 
monopolies and refusal of the franchise are strangling 
mining industries. 

The ostentatious arming of forts at Johannesburg can 
only be interpreted as a menace to Uitlanders, and the 
display is resented. The prohibition of all arms, even in 
households, except by special permission, encourages 
burglars and deeds of violence, while the police, being 
solely of the ignorant burgher class, are valueless for 
rotection, besides displaying animus against all speak- 
ing English, as they only understand the rude Taal patois. 

Despite the proving of payable deep levels, the develop- 
ment of mines is diel, and trade generally is much 
depressed, as the Executive is avowedly opposed to re- 
forms, and is tampering with the courts of the Republic. 
Judge Kotze, who comes by the Spartan to England, is 

reparing a pamphlet exhibiting the gross violations of the 
an Leading financial officials have been dismissed, and 
the depletion of the Treasury causes much misgiving 
everywhere, as the outlook is decidedly gloomy. 
Natal journal warns President Kruger of the common 
fate of many presidents, and threatening letters have 
already pene A the Boer dictator, who is adding to his 
body guard. His chief Hollander adviser and State 
secretary, Dr. Leyds, goes to the Hague as under-plenipo- 
tentiary with a large allowance. 

There is some railway progress noted in the Transvaal, 
the line to Petersburg being open to the Warm Baths, 
and a start made with the rail to Vryheid, to which 
a line from Natal will be extended. There is fresh 
trouble in Swaziland, where the natives are deeply 
chagrined by the neglect of England, to insure justice 
and protection from Boer marauders, trying to reduce 
the old allies of our forces to abject helotry. The faith 
of Zulus and Swazies in English honour is waning, 
having suffered many shocks. Chief Dinizulu from 
St. Helena is housed near Eshowe, and is satisfied with 
his liberal allowance. He has adopted European costume 
and ways. The railway from Stanges and Standerton will 
soon cross the Tugala, and will open up a fine sugar and 
mining country, besides tapping thick seams of coal near 
St. Lucia Bay; it is oy soma to ship coal from the 
great lagoon to Durban by — steel barges, in the way 
now practiced between the Wear and Rotterdam. Armi- 
vals of coal at Durban from the Dundee and New- 
castle mines are now large, the rail rate being only 4d. 
per ton, or 10s. for the 240 miles. The fuel improves 
in quality, and is freely used by ocean steamers, the 
6000 tons ‘‘C” class twins of the Elenore Line, dis- 
charging and loading at the wharves, which later on will 
accommodate the Briton and Scot, a German boat of equal 
length having moored there. Owing to the splendid 
dredging work effected by the quintette of Simons 
dredgers, the bar no longer obstructs the harbour, the 
powerful Octopus and Walrus readily reducing any ten- 
dency to shoal, and the scour from the large inner bay 
helping to maintain a deep channel, so that extension 0 
the north sea wall is not considered necessary, although 
plant has been ordered for the works to cost about 
70,000/. It is almost as important to deepen the area from 
the point to Cato’s Creek, where large vessels easily ae 
ing the channel are liable to ground. Powerful hydraulic 
cranes are found on the line of quays, and the a 
sheer from Summers and Co., Southampton (as supplie 
to many ports), can lift about 50 tons. A haul-up slip 
like that at Northane, and from the same firm, — 
dredgers and small steamers for cleaning, Kast — Z 
having a duplicate structure from the Steken Yare 
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deal with its tugs and dredgers. The Governor, Sir A. 
Milner, opened this work in 1897, and it is operated by 
compact compound engines and cable. : 

The Buffalo has a site suitable for a graving dock, as 
the slip is inadequate for large craft. 

East London has a growing trade with St. John’s, 120 
miles eastward, the twin-screws Frontier and Umzim- 
kulu plying frequently, and doing well, bullocks and 
pigs comin freely from Pondoland, along with hides, 
skins, ree and bananas. Traffic in copper ore will 
follow, and a virgin forest can furnish timber. At 
present the Bar at St. John’s is non-existent, and engi- 
neering works of simple character can maintain a deep 

rmanent channel, aided by occasional dredging. Mr. 
Cathcart Methven, C.E., Durban, who recently reported 
on the Chinde mouth of the Zambesi for Her Majesty’s 
Government, has submitted full plans of the estuary of 
the Umzimkulu to the Cape Government, and is con- 
fident that a first-class port can be quickly created, the 
river being navigable for miles, and normally deep. 
After the recent freshet, a broad channel of over 20 ft. 
depth was available for steamers, and is easily entered. 
A sea-wall from Porpoise Point will direct the strong 
current, so as to destroy the Bar, and forms part of the 
scheme along with training walls. The plans of Mr. 
Methven, when in charge of the Natal Harbour works, 
are being steadily developed under the direction of Mr. 
Crofts, and promise to make Durban a first-rate port 
where our warships can easily take the 12,000 tons of coal 
offered free by the colony. 

The branch railway from Congella to the Bluff, designed 
for coal traffic by means of staithes, has been built, but 
nothing has yet been erected for the _— trade. 
Heavy guns are fixed under the Bluff Lighthouse, and 
good practice is made by the volunteers at floating targets. 
Some new-class quick-firers of the Vickers’ model are still 
wanted to render the battery formidable. Close to the 
point a splendid destructor plant from Manlove and Co., 
Nottingham, is in full work, the range of boilers, mainly 
fed by debris, running several sets of English engines for 
electrical duty, the borough being well — with arc 
lamps. Gas is at present unknown, but would be welcome, 
Grahamstown, Port Elizabeth, and Cape Town having 
freely adopted the Welsbach lamps, which are common 
also for street lighting in suburbs. Durban has fully 
established the Seco method of Lage 5 A sewage, and 
the works planned by Mr. Fletcher, of Nottingham, are 
a complete success. At Cape Town the sewage will soon 
be discharged into the sea at Green Point by means of a 
gravity tunnel two miles long, ending near the Light- 
house with a line of 4-ft. piping beyond the reefs. 
The tunnel is now being lined with hard blue imported 
bricks. Drains extending for some 40 miles have been 
made in the city, and will render it salubrious, when rows 
of malarious dwellings are demolished, being now densely 
crowded and insanitary. Our water supply is good, and 
another mountain storage dam is under construction, 
while a scheme is discussed for amalgamating the sup- 
plies of several suburbs ; Newlando - em the famous 
Abion spring of great volume and of perfect purity, 
much going to waste. To add to the efficiency of cur 
electrical lighting, the Municipality has just erected a 
couple of large ‘‘ Belpaire” ilers fitted with long 
ironchimneys. They are from Clayton and Co., Lincoln, 
and are much admired. At the tram companys power 
station a monster horizontal tandem Corliss engine, 
from Allis and Co., Chicago, is in position, with its huge 
dynamo and flywheels of cast iron bolted in halves; it is 
of 1000 indicated horse-power, the connecting-rod working 
on a heavy disc 6 ft. in diameter ; all the tubulous Heinke 


boilers come from Philadelphia, and later on will be] 


fed with Sterksfroom coal mined in Kaffraria. At pre- 
sent only Welsh is used, and the engines in service are 
all vertical tandems running day and night. 

At Cape Town Station a number of vertical engines of 
the latest types are in use, and serve the Government 
offices and terminus, the trains all having a van fitted 
with an oil motor from Hornsby and Co., serving seven 
to ten bogie cars. The same system will probably be fol- 
lowed by the Natal main line, which is admirably con- 
ducted, and has a heavy well-built track, laid_under the 
care of Mr. Carr, C.E., now representing the Natal Engi- 
neering Department in Westminster. The rails exceed 
80 lb. per yard, and are to carry locomotives ere long of 
75 tons, without tenders. They will have six wheels, 
with four-wheeled bogies at the ends, and are to work the 
severe section from the sea to Maritzburg. ‘The 12- 
wheeler Havelock is again running, but most of the 
engines are of the 10-wheel type, and carry a dome, large 
sand-boxes, and wing tanks. Close to Durban a firm is 
busy putting together 20-ton steel bogie cars similar to 
those sent from the Clyde. Some of these we saw on the 
new line to Umzinto, carrying cane to the mills. About 
200 are on order. The same firm produce heavy gear for 
sugar works, and have erected several girder bridges, 
which bore severe tests. About 200 men are employed. 

fine new steel bridge of several spans, to cost 
20,000/., is to be built over the Umgeni, near Durban, 
and the Umgeni Foundry is full of business. : 

On the newly opened South Coast line the bridges at 
Tropo and other places are on the screwpile plan, that 
over the Umkomaos having 15 steel spans of 55 ft. 
each. Theriver being in flood as we crossed, it appeared 
as wide as the Thames at Hungerford ; and good hauls of 
fish were being netted at the mouth. From Park Rynie, 
the present terminal point, the line is being pushed to 
Port Shepstone, and will open Victoria county to com- 
merce in tea, coffee, sugar, maize, and marble. The 
natives are also rich in cattle, and will send thousands 
to a good market. Zulus appreciate the rail and already 
crowd the trains at Port Rynie, where oysters abound on 
the rocks, the natives collecting them for sale to visitors. 
All the route is through virgin bush skirting a beautiful 





a number of steel lighters, handled 1 
of which engage in trawling, a large ice works enabling 
the catches to go daily to northern cities. 


coast, and the scenery is extremely beautiful, so that a 
large pleasure traffic is certain, and hotels are springing 
up. The traffic rolling stock has mostly four wheels, 
and those of six wheels have the. Beuther or Austin’s 
radial axle-boxes. We also noted a few with Cleminson’s 
flexible wheel-base (six wheels), both on trucks and cars, 
the latter never so long or so wide as in the Colony. 
The speed is also much lower, owing to the severe gra- 
dients and constant curves. The staff system is in use. 
The water supply of Durban is on the most liberal scale, 
and is taken from two rivers. Some improvements are 
being made so as to prevent discoloration in time of floods, 
the Anderson rotary filter now being tried as at Worcester 
and elsewhere. Streets are kept in splendid order, visitors 
being charmed with the model town of South Africa, 
which grows more beautiful every year, and should be 
more attractive than the Riviera for many. Coming back 
to East London—a run of about 20 hours—we found 
wonderful pom gi exhibited, the bar being practicall 
destroyed, and Clyde dredgers from Renfrew at work 
deepening the Buffalo, Intense activity now prevails at 
this port, nearly all rails for the Free State lines going 
there, and one cargo from the States being landed. 
Splendid and spacious railway shops, planned by Mr. W. 
Tilney, locomotive superintendent, are now occupied, 
and are located close to the agricultural grounds. The 
large shed berths 20 large-class engines, and the machines 
in use are from British firms. The water supply is rather 
defective, and the town discusses how to largely increase 
it by tapping the Kubusi or Nahoon rivers, the former 
having the preference. 

— to Fort Jackson, we again observed the 
Amalinda Dane, which is only designed to meet the 
needs of half the present population, verging on 40,000 
with natives, and having a growing demand from vessels 
and factories ; so an early decision is imperative. Around 
last London bananas and pine-apples are largely grown, 
and good markets are found inland. A town hall with a 
massive clock tower of over 130 ft., is approaching com- 

letion, and forms a striking object from the anchorage. 

ts cost will be nearly 40,000/. The suburbs expand 
rapidly, and the town has excellent hotels, and a magnifi- 
cent park created from bush and fully timbered, nearly 
all the area sloping to the river and a stream crossing it. 
East London has several millwrights and engineers who 
do a good business, and it is proposed shortly to have 
electric lighting and a tram service. The Harbour Board 
is composed of shrewd go-ahead citizens, who leave 
nothing undone that tends to the advancement of the 
port. It has also a daily paper (Hast London Despatch), 
ably edited by Mr. Crosby, formerly of Port Elizabeth, 
Johannesburg, and Cradock, who conducts it with energy 
and skill. On the western side of the port a fine light- 
house of iron has been erected by Chance Brothers, Bir- 
mingham, and is fitted with a flash light visible nearly 
20 miles. It embraces some of the latest improvements 
of the famed Smethwick firm, and proves of great value 
to navigators, as it is conspicuous and powerful. 

West of East London by about 120 miles lies Port 
Elizabeth, called the Liverpool of South Africa, and doing 
much the largest business with the interior, owing to its 
easier — and shorter mileage to Rhodesia. The 
traffic has compelled the lengthening and widening of two 
large screw-pile jetties and the proximate construction of 
a new one, for which extensive reclamation of the fore- 
shore is in active progress, partly enveloping nearly half 
the concrete sea-wall, completed a decade ago. Mr. 
Hammersley Heenan, resident engineer and manager of 
the harbour works, controls the entire direction of the 
very comprehensive plans, supported by Messrs. Coode, 
on, and Mathews, Westminster. It is probable that 
a long outer breakwater will be built on the Kinipple 
Monolithic method, when es ay operations can be 
conducted safely and comfortably in all weathers, as the 
south-east seas will be warded off. The bugbear of sand- 
drift is exploded, and the vast area of —_ sand-hills 
behind Fisher Point and Recife have been covered with 
vegetation by the aid of a light portable railway extend- 
ing miles, and served by Chapman and Co.’s saddle-tank 
locomotives from Gateshead, a number of which operate 
the jetty traffic. 

The great sand-hill close to the town has nearly dis- 
appeared, and the slopes are dotted with houses, reached 
by a railway and road to the Beach Hotel; but a rocky 
quarry is available for ballast, and the pump dredger 
Clara is supplying sand to ships, direct from the anchor- 
age, at reduced cost. On making a cut through the ridge 
a track can be easily conducted to the pretty suburb of 
Walmer, about 2 miles, which is already served by busses. 
A concreted swimming bath, 150 ft. by 50 ft., fed from 
deep water, is open near the Custom House, and as an 
hydraulic pump delivers water on the hill, a basin facing 
the Club may be converted for natation. Another hy- 
draulic and electric station has been built alongside the 
one at Baakens Bridge, and the railway bridge is being 
widened after some damage by a recent flood. The in- 
stallation of the Electric Tram Company fronts the Old 
Cemetery, and is equipped with American boilers and 
horizontal engines, the tracks er some miles, 
and carrying a heavy traffic ; the town being 3 miles long 
and over a mile broad. It has steam mills, tanneries, 
foundries, factories, and explosive works, with a loco- 
motive depot to be enlarged. The “pe is furnished with 

by a dozen tugs, some 


To meet the immense demand for water much extra 


storage is to be provided, so as to guard against spells of 
drought, such as have caused much alarm. The strivin 
and pleasing town of Uitenhage, 20 miles distant, wi 
soon finish a 16-in. pipe line to a powerful perennial 
fountain, but has not yet 





Bagonians. 


—e to sell its surplus to the 
or 


Large salt works lie between the towns, and 


export a heavy tonnage by rail and sea. The city of 
Grahamstown, 100 miles distant, and now with a garrison, 
is busy with a pipe track of 8 miles, and will shortly be 
much improved by the gravity supply. Between it and 
Port Alfred much attention is directed to fruit growing 
for export. As Kaffrarian coal will now reach Albany 
vid Graaff Reinet by the new Middelburg line, just 
opened by the Governor, the industries of the district will 
receive an impetus. A branch railway may also be made 
to the line in construction from the Midland to King 
Williamstown, which is also garrisoned, 37,006 troops 
now being distributed in South Africa, owing to the trucu- 
lence of the Republics, and the disregard of law und 
prudence in the disturbed Transvaal, which has Dutch 
sympathisers in our Colonies, whose allegiance to British 
rule is in cases very superficial, The Kruger-Hollander 
party is restive against the Suzerainty, and on the 
coming coronation of Queen Wilhelmina, will make a 
strong demonstration. In Basutoland, Governor Sir A. 
Milner receives this month a grand reception from thou- 
sands of mounted natives, who have no friendship to the 
flanking Free State. 

In travelling to the opening of the Raad at Bloemfon- 
tein by President Steyn, Sir A. Milner made the run in 
36 hours from the Cape, the train of five cars being worthy 
to appear on the Great Central Railway, and scoring a 
record for speed. Tenders for electrically lighting Bloem- 
fontein are now before the executive, and the city is busy 
with a water service from a mountain-fed river about 30 
miles distant, after the plans of Mr. T. Stewart, Cape 
Town. Lacking such supply the city has suffered severely 
from fires and fevers, the call for better sanitation being 
clamant and constant. At the recent railway conference 
at Cape Town it was decided to accelerate mails to the 
Transvaal, and only to run one daily through train to 
Johannesburg, execpt on the arrival of the English mail, 
when a special will . despatched. At Salt River Junc- 
tion a large station is being made, and some acres of land 
have been taken for the four pairs of rails going through 
the bridge from the city. Rapid progress is made for the 
betterment of the traffic, and the carriage and locomotive 
shops are extending on a liberal scale, locomotives and 
car frames coming direct from Glasgow at frequent 


intervals; about 600 artisans throng the dépédt. The 
steel bogie cars of the Netherlands Company now come 
daily to the Cape, and were built in Holland. e are 


also expecting soon to see a score of fine cars from a firm 
in the State of New York, as they were able to guarantee 
early delivery, and are free from strikes and trades unions’ 
dictation. This is another blow to builders at Birming- 
ham, Bristol, Sheffield, and Lancaster, but should be a 
lesson to deluded mechanics there. 

Australian Karri sleepers now arrive freely in South 

Africa, and are preferable to creosoted memel. The 
wood is also used for street paving, asin England. No 
Zealandian Totara timber has been received, although it 
resists marine marauders, and is durable and dense. 
Logs arrive from Alabama and Puget Sound, Westralia 
also sending some, as the demands are great. Nor- 
wegian deals come in large quantities, and teak is much 
used by the Railway Department and privatefirms. Coach- 
builders import American hickory and lance wood. Our 
native sleepers rival the Australian, and support a rz 
ing industry at Knysna, Our railway manager, Mr. T. R. 
Price, is at Buluwayo, arranging for the extension to the 
Zambesi ; some saying the line will cross the river below 
the Falls, above which a group of islets favour a viaduct. 
Above the Chinde mouth a 20 horse-power steam plough 
is preparing a wide tract for cane, and a sugar mill is 
being started by British capitalists. The cool rainy 
season is now setting in here, giving a bonnie climate 
with flowers and verdure everywhere; so the country is 
very charming to Europeans, who visit Africa in large 
numbers, lured by the luxury and speed of the magnifi- 
cent steamers of the Briton class, that vessel rye 
Southampton after a record run, comparing closely wit 
that of the Scot in November, 1892, to Plymouth inside 
14 days. Other splendid twins are being pre red at 
Belfast and Glasgow for the Cape Line, and the route 
being normally favourable, even the fastidious invalid can 
safely make the trip, finding at our ports hotels up to 
date in comforts. 
These are also provided at health resorts, such as 
Caledon, where the thermal ferruginous waters are a 
great attraction, effecting marvellous cures on the crippled, 
old, and feeble. Caledon is also near to the coast, and is 
famed for hills covered with a lovely and varied flora. 
There is also excellent shootings on the farms. New dia- 
mond mines are being opened near Hopetown, Orange 
River, thousands of investors being there to secure claims. 
The district is voleanic, and supplies asbestos to Europe. 
A railway is already projected, and can be made rapidly 
and cheaply from De Aar to Prieska. 


Yours truly, 
Cape Town, April 6, 1898. P. FRANCE. 








BremMen.—The number of vessels which entered and 
cleared at Bremen in the first three months of this year 
was 919, of an ag, ate burthen of 561,967 tons. The 
corresponding totals 1 or the corresponding period of 1897 
were 836 vessels and 485,950 tons. 





Frencu Iron AND Stext.—The number of furnaces in 
blast in the Longwy district at the commencement of April 
this year was 31, and in the Nancy district 16, making an 


aggregate of 47. The number of furnaces out of blast in 


the Longwy district at the commencement of April was 


4, and in the Nancy district 8, making a total of 12. The 
~~ of pig in the Longwy district in the first quarter 
of t i 


is year was 246,000. tons, and in the Nancy district 


126,550 tons, making an aggregate of 373,150 tons. In 





this aggregate steel pig figured for 126,000 tons, 
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(For Description, see opposite Page.) 
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DOUBLE-ENDED MILLING MACHINP. 
CONSTRUCTED BY THE BRITANNIA COMPANY, COLCHESTER. 


We illustrate on this page a new type of milling 
machine now being introduced by the Britannia Com- 
pany, of Colchester. The machine is, it will be seen, 
double-ended, but is only single-geared. The design 
is of a very rigid character, the bed being of box sec- 
tion mounted on two strong legs. It carries a head- 
stock at the middle of its length, which supports the 
spindle on which the milling cutters are keyed. The 
bearings are of cast iron. There are two saddles fitted 
with transverse slides, and special devices for gripping 
the work to be operated on. The transverse feed is 
effected in each case by a wormwheel and screw, 
arrangements being made for disengaging the feed 
when desired. Tail bearings are provided for the 
spindle as shown. The machine is of the following 
dimensions : Height of centre, 16 in.; length of bed, 
6 ft.; width, 13} in. ; depth, 13 in. ; feed pulleys, 
10 in. in diameter by 2 in. face ; driving pulley, 20 in. 
in diameter by 5 in. face; cutter ne oy 3g in. in 
diameter; work slides, 12in. by 74 in.; weight (ap- 
proximate), 30 cwt. 








THE TAYLOR HYDRAULIC AIR 
COMPRESSOR. 

On the opposite page we give Figs. 1 to 6, and 7 and 
8 annexed, illustrations of Faylor’s hydraulic air com- 
pessor, Our engravings represent two installations of 
this system, one of which has been erected at Magog, 
Quebec, Canada, the other being in course of construc- 
tion at Ainsworth, British Columbia, and is for the 
ge of supplying power to mines there situated. 
ig. 1 is taken from a photograph, and shows the 
upper works of a compressor used for giving power to 
a cotton mill; Fig. 2 is a section of the apparatus, 
whilst Figs. 3, 4, and 5 give details of the apparatus. 

This system uses a flowing body of water as the 
compressing force. It is the invention of a Canadian, 
Mr. C. H. Taylor, a mining engineer of Montreal, 
Canada, and is, we understand, attracting considerable 
attention as a simple means of generating transmissible 
power, and cheapening its production. As will be 
gathered from Fig. 2, a shaft is sunk in the earth to 
4 sufficient depth to obtain the required pressure, 
which pressure is determined by the weight of the 
return, or discharging, column of water. At the 

se of this shaft isa large inverted tank D. Down 
the shaft there runs a vertical pipe C, the lower end 
. which projects, and opens into the inverted tank 
), At the upper end of this vertical pipe is a smaller 
tank B, into which the water flows from the source of 
enPPly through a horizontal flume or penstock A. As 
ry water flows it rises in the upper tank to the level 
- its source, and then passes down the vertical pipe, 
© upper end of which is fitted with a head-piece d 
ontaining a large number of small pipes, having their 
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upper extremity projecting into the atmosphere. 
As the water flows downward, past the ends of these 
small pipes, it causes a partial vacuum, the result 
being that the atmospheric pressure drives the air 
into the water in innumerable small globules. These 












































are carried down with the descending water into the 
inverted tank D at the bottom of the shaft, where 
they quickly separate from the water and rising up- 
wards, are caught and collected in the upper portion 
of the tank, while the water passes out under the tank 


and returns up the shaft on the outside of the down 
flow pipe, as shown at E, and discharges the tail-race 
F to regain the stream ; while the air in the tank is 
compressed by the weight of this ascending chamber 
EK, and is drawn off by a simple pipe I to be connected 
with the engines, drills, or other machinery, which it 
is intended to operate. 

As will be seen, the whole apparatus is very simple. 
It is claimed that it requires no skilled attendance, 
and as there are no moving parts, it will require little 
or nothing for maintenance. 

The machine, shown in Fig. 1, has been erected at 
Magog, Quebec, a short distance from Montreal, to 
drive the printing machinery of the Dominion Cotton 
Mills Company. It has, we understand, now been in 
operation over twelve months, running contin- 
uously night and day, delivering dry compressed 
air, with an invariable pressure of 52 per 
square inch. It provides power for six print- 
ing machines each of which is driven by a pair 
of engines with 8 in. by 12in. cylinders. The cotton 
mill proper uses water power, while the printing 
machines were formerly driven by steam, as printin 
operations necessitated a very steady power, an 
great variations in speed, the engines varying from 
20 to 300 revolutions per minute. Each machine has 
its own engine, and in this case the air simply replaced 
steam, the same engines being used without any modi- 
fications. 

The depth of the shaft is 128 ft., its size 6 ft. by 
10 ft., the down-flow pipe is 3 ft. Sin. in diameter, 
the inverted tank at the bottom of the shaft is 17 ft. 
by 12 ft. The penstock, or inflow pipe, is 5 ft. 6 in. in 
diameter, and in the headpiece there are 30 air pipes, 
each 2 in. in diameter, and each having 32 air inlets 
at their base, making a total of 960 air inlets. Through 
these the air mixes with the down-flowing water, thus 
subdividing the air into an innumerable number of 
small bubbles. The available working waterhead is 
21 ft. By aseries of actual tests made by Professor 
Machead, of McGill University, it was shown that this 
plant gave an efficiency of 62 per cent. of the actual 
horse-power of the water in cold dry air. 

This efliciency is secured notwithstanding that 20 per 
cent. of the air is lost by insufficient separation, owing 
to the separating tank being a little too small, a feature 
which may naturally be guarded against in future, so 
that an efficiency of 75 " cent. is considered as easily 
obtainable. The actual cost of installatiou of such a 
plant is about 10/. per horse-power ; although much 
depends on local conditions, the price of labour, mate- 
rial, &c. The cost of sinking the shaft is the principal 
item, so that larger plants can be installed at a much 
lower rate per horse-power than small ones. 

The second installation above referred to is known 
as the Ainsworth plant. It will have, when com- 
pleted, a capacity of 500 horse-power, and the air, 
which will be compressed to a pressure of 85 lb. per 
square inch, will be transmitted and delivered to con- 
sumers at a distance of 34 to 4 miles from the com- 
pressor. Contracts were let in December last for the 
construction of the plant. The shaft, which is 6 ft. by 
8 ft., will have a depth of 218 ft., including the exca- 
vation at the base, 20 ft. in diameter for the inverted 
tank. It will be useful to state that the contract 
price of shaft, which is in quartsite, was 1100/., and 
based on the contracts, plans, &c., the entire cost of 
the plant, when complete, will be, including the trans- 
mission pipes, water rights, &c., 7000/. This plant is 
being installed for the Kootenay Air Supply Company, 
to furnish power to the mines at Ainsworth, in British 
Columbia. It will be a ‘‘ custom plant,” the first of 
its kind in the mining districts, the company remaining 
owners and leasing the power at 20/. per horse-power 
per annum. Compressed air transformed from steam, 
with mechanical compressors, now costs in that locality 
40/. per horse-power per annum. 

The water is carried to the compressing pipe in a 
wooden stave pipe, 1350 ft. long and 4 ft. 6 in. in 
diameter. The vertical pipe will also be of wood, 
2 ft. 5in. indiameter. The available head of water is 
107 ft. The work, we understand, is progressing 
rapidly, the contract date for its completion being 
July 1 next. The inverted tank differs somewhat 
from the Magog installation, being much larger in 

roportion to the amount of water used. The tank 
ite circular, the water entering at the side causes 
a whirling motion, thus assisting the separation of the 
air by centrifugal force. The latter system of sepa- 
ration has been shown to be more efficient from a 
series of experiments made with models at McGill 
University by the inventor and Professor Nicholson. 
The Magog installation was visited last summer by 
a number of the members of the British Association 
while in Canada. A very interesting model _illus- 
trating the system is now in charge of Mr. W. G. 
Walker, of 47, Victoria-street, Westminster, who is 
the consulting engineer of the company. 








CoaL ON THE WESTERN OF FRANCE.—The quantity of 
coal carried over the Western of France Railway last year 
was 4,761,000 tons. The corresponding movement in 1896 





was 4,853,000 tons, 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was active on the 
pig-iron warrant market last Thursday forenoon, but 
prices were flat. Local operators sold Scotch, which fell 
in price 14d. per ton. Cleveland also dropped 14d. and 
hematite iron 2d. per ton. At the afternoon market it is 
probable that some 60,000 tons changed hands, publicly and 
privately. Scotch fell another 14d. per ton, and Cleveland 
1d. and Leceatit iron 14d. per ton. Thesettlement prices 
at the close were: Scotch iron, 46s. 3d. ; Cleveland, 
40s. 14d. ; Cumberland and Middlesbrough I.ematite iron, 
respectively, 51s. 14d. and 51s. per ton. On Friday 
forenoon about 15,000 tons of pig iron were dealt in. The 
tone was steady and prices were unaltered from Thursday. 
Other 15,000 tons changed hands at the afternoon market. 
Scotch made a slight ane in price. No market was 
held on Monday, that being a “St. Lubbock” bank 
holiday. When business was resumed on Tuesday morn- 
ing, about 10,000 tons were dealt in, but the tone was 
very firm, the gain ranging from 4d. to 2d. per ton. In 
the afternoon not more than about other 10,000 tons 
changed hands, and the tone was easier, prices reacting 
from 4d. to 1d. per ton; and at the close the settlement 
prices were 46s. 3d., 40s. 3d., 50s. 44d., and 51s. 6d. ned 
ton. About 15,000 tons were dealt in this forenoon. The 
tone was flat, and at the close Scotch iron was down 3d. 
per ton, and Cleveland 14d. In the afternoon only some 
8000 tons were dealt in, and prices were firmer. The 
settlement prices were 46s, 3d., 40s. 3d., 50s. 44d., and 
51s. 6d. per ton. Last week’s shipments from all Scotch 
ports amounted to 5755 tons, against 3991 tons in the corre- 
sponding week of Jast year. They included 220 tons 
for India, 175 tons for Australia, 792 tons for Germany, 
135 tons for Holland, 340 tons for China and Japan, 
smaller quantities for other countries, and 3775 tons 
coastwise. A considerable amount of speculative busi- 
ness has been done during the past few days, and at 
higher prices. There has been distinctly more inclination 
on the part of the outside public to interest themselves 
in iron, and some brokers report having received good 
buying orders. Dearer coal, and the rise in the freight 
markets, which means dearer ore, and the expectation 
that the war between the United States and Spain will 
lessen the severity of American competition, are the argu- 
ments advanced in favour of a rise in the price of pig iron, 
The home consumption is on as heavy a scale as ever, and 
everything points to it continuing so for some considerable 
time. There are still 79 furnaces in blast throughout 
Scotland, against 81 at this time last year. The follow- 
ing are the prices current for No. 1 makers’ iron: Clyde, 
Sls, per ton; Gartsherrie, Summerlee, and Calder, 51s. 6d.; 
Coltness, 52s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 50s. ; Shotts (shipped 
at Leith), 52s. ; Carron (shipped at Grangemouth), 51s. 6d. 
per ton. The stock of pig iron in Messrs. Connall and 
Co.’s public warrant stores stood at 331,131 tons yes- 
terday afternuvon, as compared with 331,326 tons yes- 
terday week, thus showing a reduction amounting, for 
the past week, to 195 tons. 


Finished Iron and Steel.—The makers of finished iron 
are getting plenty of work to do, and prices are well main- 
tained. It is reported that the local makers of steel bars 
are quoting prices 5s. per ton down from last figures ; 
plates, however, remain firm in price. A local paper 
says that it is reported that a large American concern 
(not Carnegie) has offered to oe | steel ship-plates at 
5s. per ton under the price quote 
and it is said that one local firm has ceased to quote 
unless the buyer is prepared to pay considerably over the 
current prices. The first consignment of American ship- 
plates is expected to arrive in the Clyde this week. 


Sulphate of Ammonia.—The shipments of this com- 
modity, reported last week, amounted to 2103 tons, being 
a much smaller total than for several weeks. Up to date 
the shipments of sulphate for this year amount to 44,405 
tons, being a decrease of 12,147 tons when compared 
with those for last year at the same time. The price 
quoted at Leith is given at 82. 18s. 9d., but to-day’s quo- 
tation in Glasgow is 8. 13s. 9d. There is, however, 
nothing doing to test prices. It is affirmed that some 
makers are holding up their stocks in the hope of realising 
a bigger price. 

Glasgow Copper Market.—Nothing was done in copper 
last Thursday, but the price gave way 2s. 6d. per ton in the 
forenoon, and 6s, 3d. in the afternoon. On Friday morning 
there was again no business reported, but the price rose 
3s. 9d. per ton. In the afternoon 50 tons changed 
hands, and the price remained unaltered. The market 
was again without business yesterday, and the contrast 
with Friday’s close prices were quoted 5s. per ton easier. 
Quotations gave way other 2s. 6d. per ton in the after- 
noon. One lot of 25 tons of copper was sold this fore- 
noon, and price dropped 7s. 6d. per ton. Prices dropped 
other 2s. 6d. in the afternoon, but no business was done. 


New Shipbuilding Contracts.—Messrs. Murdock and 
Murray, shipbuilders, Port Glasgow, have closed a con- 
tract to build a steel screw cargo steamer of 4700 tons 
for Messrs. Gow, Harrison, and Co., Glasgow. She 
will be fitted up in accordance with all modern re- 
quirements, and will be supplied with  triple-ex- 
pansion engines by Messrs. Hall-Brown, Battery, and 
Co., Glasgow. his is the largest vessel ever con- 
-tructed by Messrs. Murdoch and Murray, and with 
the other work that they have in hand they will 
be kept busily employed for some months.—Messrs. 


Donaldson, Aitken, and Scott, Govan, have contracted 
to build five steam trawlers—two of 130 tons each for 
Grimsby owners, two of 180 tons for Hull owners, and one 
of the same tonnage for Scotch owners.—Messrs. Car- 
michael, Maclean, and Co., Greenock, have just secured 


a contract for Dutch owners for the building of a hand- 
some screw passenger steamer to run between Rotterdam 
and Hull. feis understood that the order for the engines 
for the boat will be placed with a Glasgow firm.—Messrs. 
William Denny ar Brothers, Dumbarton, have booked 
an order for a large passenger and cargo steamer.—The 
Royal Mail Steam Packet Company are at present inviting 
tenders for three steamers of 6000 tons each, and to have 
a speed of at least 16 knots.—Messrs. Russell and Co., 
Port Glasgow, have sold two steamers that they were 
building on speculation. 


The Selection of Engine-Room Artificers: An Office to 
be Opened in Glasgow.—Fleet-Engineer C. E. Stewart, 
R.N., who was for several years Admiralty overseer at 
the works of the London and Glasgow Shipbuilding and 
Engineering Company, and in the Glasgow district gene- 
rally, has been appointed to select candidates for engine- 
room artificers in Scotland and England, and will shortly 
take up his residence in Glasgow. A special office is to 
be opened for the purpose. Mr. Stewart will also visit all 
the engineering districts from time to time, and thereby 
save intending candidates the trouble and expense of 
coming to the city. This is a step in the right direction. 
Those who wish to join the Navy will be able to obtain on 
the spot all the information desirable as to duties, pay, 
pension, &c., and the Admiralty could hardly have made 
a better selection for the new position than Mr. Stewart, 
whose knowledge of all things naval is of the widest. 


Clyde Shipbuilding Trade: Launches during April.— 
During the month of April the Clyde shipbuilders were 
more than usually busy in the launching of vessels, and in 
the preparations for launching. Their output was 30 
new vessels of all kinds, amounting to 43,006 tons. Two 
of them were war vessels, built for the British Ad- 
miralty, the Hermes, 5600 tons, and the Ariadne, 
11,000 tons, built respectively by the Fairfield and the 
Clydebank Companies. The mercantile steamers included 
the Maria de Larringa, 4006 tons, built by Messrs. 
Charles Connell and Co. for Messrs. Larringa and Co., 
Liverpool ; the Futami Maru, 3300 tons, built by Messrs. 
R. Napier and Sons, for the Japan Mail Company; the 
Rutherglen, 2560 tons, built for Messrs. Maclay and 
McIntyre, Glasgow, by Messrs. Rodger and Co., Port 
Glasgow ; the Knumgse and the Kuikiang, each 2100 


tons, built for the China Steam Navigation Com- 
pany, by Messrs. Scott and Co., Greenock ; the 
Julius Holmblad, 1400 tons, built for a Copenhagen 


firm, by Messrs. W. Hamilton and Co., Port Glas- 
ow; the William Price, 1250 tons, a dredger built 
xy Messrs. W. Simons and Co., Renfrew, for the 
Karachi Port Trust. One sailing vessel of 2000 tons, 
built by Messrs. Russell and Co., Port-Glasgow, was in- 
cluded in the launches, and there were at least five yachts, 
of which one, the Greta, 383 tons, was a steamer. She 
was built by Messrs. Scott and Co., for the senior member 
of the firm, Mr. John Scott. 


Railway Works at Inverurie.—The directors of the 
Great North of Scotland Railway Company have just 
accepted contracts for the locomotive and other workshops 
which they have resolved to erect at Inverurie. The 
contracts just accepted form the first section of the work, 
and will occupy some 15 months in completion. It is 
understood that the cost of the operations will be upwards 
of 40,0002, 

Greenock Sewerage Contract.—Mr. William Pollock, 
contractor, Glasgow, has undertaken to construct a brick 
sewer for the Greenock Police Board, at a cost of about 


by Scotch makers ; | 49997 


New Bridge over the Clyde at Oatlands.—At a meeting 
of the Bridges Committee of the Glasgow Corporation, 
held this week, it was resolved to recommend that a new 
suspension bridge be erected at Oatlands Ferry, Glasgow 
Green, at a cost of 15,0002. 


Extension of Electric Lighting Works in Glasgow.—Mr. 
V. A. Chamen, the chief electrical engineer to the Glas- 
gow Corporation, has just reported in favour of a further 
expenditure of 61,000/. being authorised for Port Dundas 
station and mains, in addition to the sum of 95,000J. 
already 2ed to; and an expenditnre of 108,000. be 
authorised for the south side station mains. 


Mining Institute of Scotland.—A special meeting was 
held in the hall of the Institute at Hamilton last Thurs- 
day evening, Mr. J. T. Forgie, president, in the chair. 
In terms of notice, on behalf of the Council, the secretary 
(Mr. Barrowman) moved an alteration on the rules to 
increase the members’ subscription to meet the additional 
charge through their connection with the Federated 
Institution of Mining Engineers. Mr. Waddell, Glasgow, 
said there was a Se opinion that the Institute was 
more prosperous before the days of its federation with the 
English institutes, and, seconded by Mr. Bain, Udding- 
ston, he moved for delay. On a vote, after considerable 
discussion, in which it was pointed out that it was open 
to Mr. Waddell to give notice of motion that the Institute 
should sever its connection with the federation, the secre- 
tary’s motion was carried by a large majority. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Institution of Engineers and Shipbuilders in Scotland.— 
One of the most interesting items of news from South 
Yorkshire is the invitation of the Institution of Engineers 
and Shipbuilders in Scotland to visit Sheffield in the 
course of next month, on the occasion of their annual 
conference. This is the first occasion on which a summer 
meeting has been held by the Institution out of Scotland, 
and there is a strong desire in commercial circles in the 





city to make the visit a notable one. A committee, with 
the Lord Mayor at its head, has been organised to under- 








take the arrangements, and every effort is being made to 
insure the Institution a suitable reception. The confer. 
ence will open on June 15, and will extend over three 
days. The earlier part of the meeting will be devoted to 
the reading of papers, and subsequently the various en- 
gineering and other large works will be visited, and trips 
made into the surrounding country. The Institution 
dinner will be held on the evening of June 15, and the 
Lord Mayor will hold a reception at the Town Hall on 
the following evening. 


Midland Railway Extensions.—In connection with the 
extensions which the Midland Railway Company are 
making in the neighbourhood of Sheffield, they have, 
within the past few days, acquired ‘‘The Farm,” the 
Sheffield residence of the Duke of Norfolk. This mansion, 
although having no great historical interest, was one of 
Sheffield’s landmarks, as here, since the early forties, the 
Dukes of Norfolk have resided for a considerable portion 
of each year. During the t two years the present 
Duke of Norfolk has been yor of the city, and it is 
with considerable concern that the news of his decision to 
sever his more considerable connection with Sheffield has 
been received. The tunnel on the main line of the rail- 
way now passes under the grounds of his Grace, and the 
plans for the extensions provide for an opening out of the 
eae and the provision of a double line of railway on 
the site. 


Light Railway Schemes.—The pesca of the Brad- 
ford and Leeds Light Railway have made a suggestion 
that the Leeds Corporation should meet them in con- 
ference, and arrange a scheme which would be agreeable 
to both cities. The Parliamentary Committee of the 
Leeds Corporation, however, have decided that, having 
regard to the proposal of Bradford to include the dis- 
tricts between Leeds and Bradford within their city, and 
to the fact that the latter had leased their tramways to a 
company for a term, of which five years have yet to run, 
and also to the fact that several miles of the projected 
tramway within the city of Leeds have yet to be con- 
structed, and that powers to lay the greater length of 
this line have yet to be obtained, it will not be opportune 
to hold the conference suggested by the promoters of the 
light railway until the questions of incorporation have 
been ed, and the additional tramways have been 
completed. 


The War.—Lord Charles Beresford visited Sheffield 
last week in connection with a meeting of the share- 
holders of Messrs. John W. Andrew and Co., Limited, 
of the Toledo Steel Works. In the course of an inter- 
view he stated that he was looking forward with keen 
interest to two features of the campaign in the Hispano- 
American war. One was the trial of the dynamite gun, 
and the other that of the submarine vessel. The member 
for York sticks to his guns with respect to British needs, 
He does not think this country is doing anything like 
what is needed for national protection. 


Tramways at Ripon.—The Ripon City Council have 
again had the question of tramways before them in con- 
nection with proposals to connect the town with Studley 
Royal. Interviews have been held with Mr. Roden, 
district —— of the North-Eastern Railway 
Company, s, as to better railway facilities, and it 
was stated that Mr. Roden seemed favourable to giving 
better train facilities, partiticularly with regard to the 
extension to Ripon of one or two of the Bradford to 
Harrogate trains. 


Coal and Iron.—But little actual change has taken 
place in the coal trade during the week, though the 
decision of the Miners’ Federation of Great Britain to 
demand an advance of 10 per cent. in wages has caused a 
marked interest to be taken in the question. The views 
of colliery owners have not yet been ventilated, but it is 
realised that the high prices now obtained do not by any 
means obtain to all classes of coal. The general condi- 
tion of affairs, however, is improving. The iron trade 
has been a little better ~ ed, and orders are coming to 
hand more freely, while all departments of the steel trade 
are good. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday the weekly market 
here was only thinly attended, but the tone was quite 
cheerful ; quotations all round were firm, and a good deal 
of business was transacted. Merchants sold No. 3 g.m.b. 
Cleveland pig iron at 40s. 3d. for prompt f.o.b. delivery, 
and that figure was regarded as the general market quota- - 
tion, though many of the producers asked 40s. 6d., 
and were not disposed to accept less. Quotations for 
forward delivery varied. The lower qualities of pig 
iron were steady. No. 4 foundry was 39s, 6d. ; grey 
forge, 38s. 3d.; and mottled and white each 38s. 
Middlesbrough warrants after realising 40s. 34d. cash, 
and eased by the close to 40s. 24d. cash buyers. Hast 
coast hematite pig iron was in very _— demand, and 
quotations had a decided upward tendency. A few lots 
of Nos. 1, 2, and 3 were said to have been bought 
from second hands at 50s. 6d. for early delivery, but 16 
was not easy to purchase at that figure. Some of the 
producers would not entertain any offers under 5ls., 
and they spoke with great confidence of the future. 
Holders of Middlesbrough hematite warrants would not 
quote at all. Spanish ore was, as might be expected, pet 
settled ; the possibility of a shipping tax being imposet 
preventing dealers entering into contracts. Some busi- 
ness, however, was done, the price paid for rubio being 
15s. ex-ship Tees. Freights, Bilbao- fiddlesbrough, were 
6s. 3d. To-day quotations for makers’ iron were un- 
changed, the market was fairly brisk, and a pretty 
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business was reported. Middlesbrough warrants moved 
about a little, opening quiet at 40s. 1d., but rallying some- 
what later and closing steady at 40s. 2d. cash buyers. 
Middlesbrough warrants were again idle, holders refusing 
to quote. 


Manufactured Iron and Steecl.—The manufactured iron 
and steel industries are in a healthy condition, and the 
outlook is very encouraging. More orders for vessels have 
recently been placed with Tees-side firms, and this, to- 
gether with the fact that hematite iron is advancing, has 
naturally had a beneficial influence on steel plates and 
angles. Producers of steel shipbuilding material cannot 
turn out work fast enough, and some of them have so many 
contracts on hand that they cannot undertake the execu- 
tion of further orders, excepting for delivery a good wa 
ahead. Bridge-building and other branches are also well 
employed. Quotations are as follow: Common iron 
bars, 5/. 5s.; best bars, 5/. 15s. ; iron ship-plates, 5/. 7s. 6d.; 
steel ship-plates, 5/. 16s. 3d.; iron ship-angles, 5/. 5s. ; 
steel ship-angles, 5/. 13s. 9d.; and heavy sections of steel 
rails, 47.. 10s.—all less the customary 24 per cent. discount 
for cash, except rails, which are net at works. 


Coal and Coke.—Coal generally is rather quiet, the 
want of sufficient ready tonnage rather impeding ship- 
ments. Bunker coal is in very good demand, but the 
supply is ample. Quotations are steady. Some rather 
large contracts for gas coal are inthe market. Household 
coal is very quiet at the Lonsdale collieries. Coke keeps 
in very good request both for consumption at home and 
for shipment, and the demand is expected to increase with 
the opening of the Baltic port. The supply is not over 
plentiful. Prices are stiff. 


Darlington Iron and Steel Company, Limited.—The 
liquidator of this company (Mr. W. B. Peat, of Middles- 
brough) has just intimated to the shareholders that the 
whole of the property of the company has been sold, 
though the final ro of the sale will not be until 
March next year. It has, however, been arranged be- 
tween the purchaser and the liquidator that the property 
shall be dismantled, and this is now being done, the pro- 
ceeds of the plant, &c., being received by the liquidator 
in reduction of the purchase money. he mortgage on 
the works of 14,000/. has been paid off. The liquidator 
adds that he is now able to make a first return of 10s, per 
share on the cumulative preference shares which are 5l. 
paid, and that he hopes to make a return fifally of about 
2, ad share on this class of shares. There will be thus 
— left to make any return to the ordinary share- 
holders. 








NOTES FROM THE SOUTH-WEST. 

The Yaw Rock.—The Elder Brethren of the Trinity 
House have reconsidered the question of marking this 
rock, which is two miles E.N.E of the Dodman, and 14 
cables length S.E. by E. of the Guineas; and they have 
come to the conclusion that ‘‘as the Yaw Rock is out of 
the general course of navigation,” the Mercantile Marine 
Fund cannot be used for the purpose of establishing ‘‘ a 
buoy or beacon to mark it.” Theattention of the Secre- 
tary to the Admiralty has now been drawn to the peril 
which this submerged rock is to Her Majesty’s torpedo- 
boats, which are constantly manceuvring in Mevagissey 
Bay, and frequently lay to under shelter of Chapel Point. 


Bute Dry Dock Company, Limited.—The report of the 
directors of this company for the year ending March 31 
states that the balance to the credit of profit and loss 
account for the year, after allowing for depreciation, 
&c., and placing 500/. to reserve for trade discounts, 
amounts to 29,3937. 6s. 2d. An interim dividend at the 
rate of 10 per cent. per annum was paid in September, 
after providing for which there remains (including 
31,806/, 16s. 9d. brought forward from last account) a 
balance of 52,4507. 2s. 11d. available for dividend. The 
directors recommend the payment of a further dividend 
at the rate of 10 per cent. per annum, and a bonus of 
2k per cent. (both free of income tax), which, together, 
will amount to 13,125/., leaving 39,3257. 2s. 11d. to be 
carried to next account. 


Another Light Railway.—It is proposed to apply to the 
Light Railway Commissioners for authority to construct 
a light railway from Lyme Regis to Chard Junction, and 
the scheme is meeting with considerable support, both 
locally and in Bristol and London. The line will pass 
through Uplyme, Hawkchurch, and Thorncombe, and 
will terminate close to the station of the London and 
South-Western Railway at Chard Junction. 


The ‘‘ Implacable.”—This vessel cannot possibly be laid 
down until the end of June; but from that date to 
April 1, 1899, 406,163. will be expended upon her. Of this 
amount, 269,0002. will be expended on her hull, ae 
er equipment, 72,8007. on her machinery (which will 
nuilt by contract), and 20,0002. on gun mountings and 
torpedo-tubes, 


Taf? Vale and Barry Railways.—Concessions on the 
oe of the Taff Vale Railway Company, which in- 
: uced the Barry Railway Company to withdraw the 
first section from a Bill now before Parliament, are of an 
important and far-reaching character. Facilities will be 
afforded to the Barry Railway Company between Coga 
— docks practically equal to those sought in 

SLL. 


The Forest of Dean.—The coal trade of the Forest of 
an, profiting from the South Wales strike, is extremely 
— The collieries are winding 10 hours per day, and 
e miners are patting in some overtime. The Severn 
and be Joint Line has found it necessary to duplicate its 
a trains. The average shipments at Lidney Dock in 
ordinary times are 1000 tons per day, but 2000 tons per 


Cardiff.—Last week’s shipments of coal at Cardiff in- 
creased to 100,000 tons. This is regarded as a tolerably 
good result in view of the fact that only non-associated 
colleries are in operation. Quotations have remained at 
about their recent level, the best steam coal making 23s. to 
24s. per ton, while secondary qualities have brought 19s. to 
21s. per ton. There has been comparatively little passing 
in household coal, consumption having, of course, fallen 
off in consequence of the advance of the season; No. 3, 
Rhonda, large, has made 19s. to 23s. per ton. Coke has 
been scarce ; foundry — have made 20s. to 27s. 6d. 
perton. The patent fuel works are idle, in consequence 
of the strike in the coal trade. The manufactured iron 
and steel trades have also been almost at a standstill. 





MISCELLANEA. 

Mr. E. Surapnett Satu, secretary of the Self-Pro- 
pelled Traftic Association, Royal Institution, Liverpool, 
asks us to state that such of our readers who are anxious to 
attend the May trials of the society should communicate 
with him in order to obtain full particulars. 


Mr. Joseph Whitworth Hulse, head of Messrs. Hulse 
and Co., the well-known machine-tool builders, of the 
Ordsal Works, Salford, died on Wednesday, April 20. 
His death will be a severe loss to the machine-tool indus- 
try, in which his firm occupied so prominent a position. 


The Trans-Siberian Railway is said to be completed as 
far as the 265th kilometer beyond Tcheliabinsk, and there 
remains only 354 more kilometers to be finished before 
the line reaches Irkutsk, the terminus of the Central 
Siberian section, which it is hoped will be accomplished by 
August next. 

The traffic receipts for the week ending April 24, on 
thirty-three of the principal lines of the United Kingdom, 
amounted to 1,616,125/., which was earned on 19,163? 
miles. For the corresponding week in 1897, the receipts 
of the same lines amounted to 1,640,679/., with 18,9514 
miles open. There was thus a decrease of 24,554/. in the 
receipts, and an increase of 212} in the mileage. 


The Post Office authorities have decided to send in the 
future certain of the Continental mails vid Harwich and 
the Hook of Holland. Letters posted in England in the 
evening, at the same hours as heretofore, will be due at 
Rotterdam next morning at 6.7. A new line to be 
— at an early date in Holland will make this route 
the shortest to Berlin and Northern Germany. 


The Russian Government are about to build three first- 
class battleships on the Neva, to displace 12,675 tons each. 
At the same time orders for two or three large battleships 
and fora number of torpedo-boat destroyers have been 

iven to Cramp, whilst other orders will be placed in 

rance and Germany. No orders, it appears, are to be 
— to this country, the uncertainty as to the time of 

elivery arising from the frequent labour disputes being 
the principal reason for this. 


The Secretary of State for Foreign Affairs has re- 
ceived a despatch from Her Majesty’s consul at Amster- 
dam, reporting that the Municipal Water Works of 
Amsterdam announce that on Monday, May 16, they will 
receive tenders—(1) for the ag amy | of cast-iron water 

ipes ; and (2) for accessories for the Municipal Water 

orks’ pumping station at the Haarlemmerweg, near 
Amsterdam. Particulars of both tenders can be obtained 
on application to the Municipal Printing Office, Amster- 
—_ on payment of 3s. 4d. for the former and 20s. for the 
atter. 


According to an article in the Egyptian Gazette, the 
output of sugar at the Rodah factory of the Daira Sanieh 
has been much increased by a change in the method of 
working, the ‘‘megass” being was repeatedly with 
hot water after it is delivered from the mill. The same 
water is used again and again, being re-heated between 
each successive washing. The residual juice left in the 
cane after it leaves the mill is thus completely dissolved 
out of the ‘‘megass,” the total yield being thus increased 
about 8 per cent. The machinery for the new process 
was supplied by Messrs. Greig and Wilson, of St. Dun- 
stan’s ng Idol-lane, London. 


Lord Cromer’s report on the condition of Egypt, just 
published as a Parliamentary paper, gives particulars as 
to the estimated cost of the new Nile reservoirs, which is 
stated to be as follows : 





£ 

1. Assouan dam and lock 1,400,000 

2. Assiout dam and lock ... wad 425,000 
3. Ibrahimich Canal, regulator, and 

lock ... aes as oe eA 85,000 

4. Land and subsidiary works 49,000 
5. Customs duty on material and 

plant 5 oe ats ae 41,000 

Total 2,000,000 


In a letter published in the Times last Tuesday, Mr. 

ivesey gives particulars of the work of the mutual ac- 
cident fund established by the South Metropolitan Gas 
Company. It ——- that since the inauguration of the 
fund nine months ago, the percentage of accidents has 
steadily risen, until in the last quarter it has been at the 
rate of 10 per cent. per annum of the maximum number 
of men employed, instead of but 3 percent. as originally. 
The increase has been entirely due to men absenting 
themselves for minor injuries, such as bruised fingers, &c., 
a man being entitled by the rules to compensation if in- 
capacitated for three days; and Mr. Livesey states that 
it will be necessary on this account to modify the rules, in 
the direction of giving very small compensation for trifling 
accidents, whilst dealing with more serious ones as 





day are now being put on board. 





liberally as possible. 





Owing to the recent dispute in the engineering trade’ 
Messrs. Laird and Sons will be unable to deliver in June 
as was promised, the paddle steamer which they are 
building for the South-Eastern Railway mee, but 
the vessel, which is to be named the Princess of Wales, 
will be ready for the Folkestone and Boulogne service in 
August next. Her principal dimensions are: Length 
between perpendiculars, 270 ft. 6 in. ; moulded b th, 
32 ft.; depth, 15 ft. 4 in.; draught, forward 9 ft. 1 in. 
aft 9ft.4in. The steamer will have a guaranteed s 
of 19 knots, and will be followed next year by the largest 
steamer which can at present approach Boulogne Har- 
bour. Tenders have just been invited for this second 
vessel, which is to have a total length of 300 ft.; moulded 
breadth 35 ft., and a mean draught of 9 ft. 3in. She 
will be fitted with compound three-cylinder engines of 
5000 horse-power, giving a speed of 21 knots, and will be 
the finest steamer yet seen in the Folkestone-Boulogne 
service, 


The monthly meeting of the Leeds Association of 
Engineers was held at the rooms, Park-lane, on Thurs- 
day, April 28. The President (Mr. William Sheldon), 
in opening the proceedings, alluded to the loss sus- 
tained by the Association in the death of Mr. George 
Greenwood, the managing-director of the firm of Messrs. 
Greenwood and Batley, Limited, and one of their 
honorary members, A 2 was then read by Mr. 
A. J. Balkwill on ‘‘A Modern Electric Driving In- 
stallation.” He described the alteration of a driving 
plant by which seven high-pressure engines, representing 
a total indicated horse-power of 160, were superseded by 
one large tandem compound-condensing engine of 300 
indicated horse-power. As a result, 50 per cent. more 
power was obtained in work done, with a smaller con- 
sumption of fuel. The evaporation of water had been 
reduced from 47.6 lb. to 20.4 Ib. per indicated horse- 
power per hour. In the discussion which followed, the 
opinion was generally expressed that as a means of trans- 
mission the advantages were on the side of ordinary mill 
gearing, wherever a suitable arrangement of shafting 
could be effected. 


From their last report it ~ ee that the St. Gothard 
Railway Company have had a —— satisfactory ex- 
perience with steel sleepers. When the line was opened 
in 1882 all the sleepers were of wood, but a few months 
later a mile and a half of line were laid asa local section 
with steel, and since 1886 steel sleepers have been 
used almost exclusively, both in renewals and ex- 
tensions. At the present time 70 per cent. of the 
main line is laid with steel, whilst even in station 
sidings only some 60 per cent. of the sleepers are of 
w In fact, the company have in use 440,000 steel, 
and but 240,000 wooden, sleepers. As now laid, the 
sleepers weigh 163 Ib. each, and are made out of 12- 
millimetre plate. by ge 8.85 ft. long. The cost new, 
with attachments, is 8s. 14d., which, allowing for the 
value of the old material and the cost of laying, 1s reduced 
to 6s. 9d. per sleeper, which is sta to represent a 
saving of 34 as compared with wood. The line is of a 
heavy character, there being but 57 per cent. of tangent 
in its total length, whilst curves of 920 ft. radius are 
common, and the grades attain 142 ft. per mile. The 
trains are hauled over this at express fiat The engines 
weigh 100 tons each, and have — axles loaded up to 
15.6 tons. The maintenance of the line laid with steel 
sleepers is said to cost as much as that of one laid with 
wood for the first one or two years, but afterwards is de- 
cidedly less costly, the alignment being much better 
maintained. In long tunnels wood sleepers are still pre- 
ferred by the company, as in such situations the steel is 
liable to rust, but elsehere the deterioration from this 
cause is absolutely insignificant, 








Cuit1an Torpepo-Boats.—A tender of Messrs. Lever 
Murphy and Co., has been accepted for putting together 
five torpedo-boats at Valparaiso. The amount of the 
tender is 6,800/., and the vessels are to be ready for service 
in 104 working days. 





INCANDESCENT Gas Licut.—The Welsbach Incandes- 
cent Gas Light Company are about to put on the 
market a new and greatly improved burner. The 
most noticeable feature of this burner is that it does 
not n a chimney to raise the flame to the neces- 
sary temperature for securing the incandescence of 
the mantle. This, of itself, is an immense advantage, as 
the chimneys have hitherto given a great deal of trouble 
by breaking, and have increased the blackening of ceil- 
ings by —- strong upward flow of hotair. Fur- 
ther, the new burner is independent of fluctuations in 
the pressure of the gas. The present Welsbach burner 
ouly gives its best results at a constant pressure, 
which must be neither too high nor too low. The 
new one actually increases in economy as the pressure 
rises. The gas jet draws in air at the base of a long trun- 
cated cone, which is placed point to point with a second 
combining cone. On the top of this is a regenerative 
chamber which stands in the centre of the mantle, and is 
highly heated. In this there is a cone of gauze through 
which the mixed air and gas flow, these becoming heated 
before they emerge and enter into combustion. The 
flame is silent, and of great steadiness. The new burner 
is made in four sizes, as given below: 


No. Consumption. Candle-Power. 
cubic feet 
0 0.8 18 
1 1.2 28 
2 2.2 56 
3 4.2 20 





The present improvements greatly add to the value and 
convenience of the Welsbach light. 
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FREIGHT-HANDLING MACHINES. 
BY THE BROWN HOISTING AND CONVEYING MACHINE COMPANY, CLEVELAND, OHIO. 


CONSTRUCTED 
(For Description, see Page 560.) 
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Rar Freicut-Hanpiinc Macuine at Jersey Crry, U.S.A. 
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NOTICE TO AMERICAN SUBSORIBERS. 


We beg to announce that American Subscriptions to EnentsERine 
may now be addressed either direct to the Publisher, Mr. O. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiuky, 58, East 10th-street, New York, 
and Mr. H. V. Houmrs, 44, Lakeside Building, Chicago. The 
prices of subscription — in advance) for one year are: For 
thin (foreign) paper edition, 12. 16s. Od.; for thick (0 

er edition, 27. 0s. 6d.; or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 
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ADVERTISEMENTS. 

The charge for advertisements is three for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
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THE IRON RESOURCES OF INDIA. 

ConsIDERING the excellent deposits of iron ore 
there are in India, it is not at all surprising that 
from time to time the question of their exploi- 
tation should be brought forward. At present, it 
is said, we are largely dependent on a foreign 
source of supply for suitable ore for one of our 
chief steel-making processes. How much money 
goes to Spain on this account the members of the 
Iron and Steel Institute had an excellent oppor- 
tunity of judging during the autumn meeting of 
1896, when a visit was paid to Bilbao. We do not 
grudge Spain the receipt of this money, because 
we get good value for it ; indeed, British industry 
has profited largely, and, furthermore, has been 
exceptionally helped to meet foreign competition, 
by aid of the iron ore sent from North Spain. 
Still it behoves us to think first of ourselves and 
our fellow subjects of the Crown in distant lands. 
That is excellent morality, and not selfishness 
among nations ; indeed, countries, unlike indivi- 
duals, cannot be magnanimous in these matters— 
they can only be foolish. Therefore, just as the 
Spaniards are, rightly, casting about to see how 
they can become steel makers in place of simply 
ore producers—thereby outting at the British 
steel trade which brought the Spanish ore in- 
dustry into being—so may we strive to cast aside 
the staff that we have so long used and seek another 
from a near relative. 

The question remains: ‘‘Can this be done?” 
It is a question that has been asked often and 
answered seldom, whilst the answers that have 
been received are of the most contradictory nature. 
One authority, well acquainted with India, writes 





sez} to the Times pointing out that in one district, that 
9 of Chanda in the Central Provinces, iron ore 


abounds. ‘‘ The most noted and accessible locali- 
ties (distant only a few miles from the Great Indian 
Peninsular Railway at Warrora) are at Lohara, the 
Iron Mountain, where compact crystalline hematite 
of extreme purity, containing 70 per cent. of 
metallic iron, forms an entire hill three-eighths of 
a mile long, 200 yards broad, and 120 ft. high.” 
At other places there are similar deposits of a 
somewhat tempting nature ; ‘‘ their great value lies 
in the almost total freedom of the ores from phos- 
phorus.” The extreme cheapness of labour is also 
insisted upon, and in regard to the expense of car- 
riage we are referred to American experience, and 


7| reminded that in the United States ‘‘ such ores bear 


the cost of transport from 600 to 800 miles by rail, 
and that the finished article can then be conveyed 
500 miles by land and 3200 by sea, and yet compete 
with pig iron and steel of British manufacture.” 
The Chanda ores are less than 400 miles from 
Bombay. 





The matter is worth considering, especially as coal 








like iron ore and also copper are said to abound in 
the district. Our contemporary, The Indian and 
Eastern Engineer, throws cold water on the sugges- 
tions of the Times correspondent, Mr. J. P. Good- 
ridge, late of the Indian Civil Service; but it seems 
to us that far more weighty arguments would have 
to be brought forward than our contemporary pro- 
duces before Mr. Goodridge need consider himself 
crushed. We are far from saying that those argu- 
ments may not be forthcoming, but after reading 
Mr. Goodridge’s letter, and assuming him to be 
correct in regard to his facts, one cannot help 
thinking that if these rich metallic deposits had 
been situated, say, in the United States, some 
persons would have come forward with intelligence 
sufficient to see a profitable use for them, and 
energy enough to conquer the obstacles that doubt- 
less have to be overcome before they are available 
for industrial purposes. 

Lest we should be over-sanguine in our anticipa- 
tions, we may profitably turn to another possible 
field of iron-making enterprise in India, and here 
we are on surer ground; for not only are there 
practical results to guide us, but the Indian 
Government have gone to the expense of getting 
the best available expert advice on the subject. 
With a laudable desire to set at rest, as far as pos- 
sible, the conflicting views upon the possibility of 
working with commercial success the well-known 
iron ores of the Salem district, which is in the Pro- 
vince of Madras, and in the far south of the Penin- 
sula, the Indian Government, acting on the advice 
of Dr. Alexander Kennedy, the then President of 
the Institution of Mechanical Engineers, com- 
missioned Mr. Jeremiah Head to make a thorough 
investigation into the question, and embody the 
results of his inquiry in a report. This report is 
now before us, and proves a most interesting docu- 
ment. From it we propose quoting some of the 
leading facts ; for they often bear, not only on the 
problem of Salem ores, but on the general question 
of using ores of a like nature situated at points 
distant from centres of modern iron-making in- 
dustry. 

There is no need to introduce Mr. Head to en- 
gineers in any part of the world, or insist on his 
fitness for the task. Dr. Kennedy stated, in his 
letter to the Under-Secretary of State for India, 
that ‘‘he is a well-known metallurgist and iron- 
master, and happens to be, to my own knowledge, 
personally acquainted with both the Styrian and 
the American iron industries.” 

The ores of the Salem district differ in character 
from those first referred to. There is no doubt as 
to the great abundance of excellent magnetic iron 
ore, the ample testimony to which fact Mr. Head 
quotes. He, however, selects one of the largest 
and most accessible deposits, that known as the 
Kanjamalai. It is six miles from Salem, and close to 
the railway which connects the city with Madras on 
the east coast, the distance being 200 miles, whilst 
Calicut, on the west coast, is 180 miles distant. 
Kanjamalai is a hill having three principal beds of 
magnetite, each on the average 50 ft. thick, 44 
miles long, and 14 miles broad. According to a 
section given, the deposits extend from side to side 
of the hill, dipping boldly in the centre and crop- 
ping out fully at the surface. The possible yield 
of the three beds is estimated at 900,000,000 tons, 
supposing there is no interference. This, Mr. 
Head tells us, would be equal to the total ore ex- 
ports from Bilbao for 225 years. The weathered 
fragments of the ore have been smelted in furnaces 
at Porto Novo and Pulampatti (to be referred to 
later), with a result that 55 per cent. of pig iron 
was produced. 

Mr. Head deals at length with the figures bear- 
ing on cost of production, but, unfortunately for 
simplicity, these are complicated by rates of ex- 
change which are especially involved in the case of 
India. The result he arrives at, however, is that 
the cost of ore free on board at Madras would be 
6s. 6}d. per ton. This allows rather less than }d. 
per ton-mile for carriage ; which, as he says, is a 
very low rate, but it is not less than is occasionally 
paid for similar traffic in America, whilst in Sweden 
iron ore is regularly conveyed in 25-ton loads at 
about 0.3d. per ton per mile. The report points 
out that the substitution of 25 for 12-ton freight 
cars would lessen the tare. The average grade is 
in favour of the load going either east or west. 

As bearing on the subject, it is pointed out that 
a very large export trade has for years been carried 
on in magnetite from Gellivara in the north of 
Sweden, the material being carried 132 miles by 
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rail to Lulea, which is 1550 miles from the nearest 
British port. The cost of this ore, f.o.b. at Lulea, 
is estimated at 6s. 6d. per ton. To compete 
with the Swedish ore it is evident that the Salem 
ore would have to be handled in large quantities, 
and to do this a special service of large ocean-going 
steamers would be needed. The Swedish facilities 
for transport seem to be well developed. Twenty- 
five-ton trucks are used, the discharging of which 
into the ship is effected by hydraulic machinery. 

Without going into the analyses of the Kanja- 
malai ore quoted in the report, it may be sufficient 
to say that itis pure enough for producing Bessemer 
pig. There appears to be some doubt, however, 
whether the specimens of ore analysed fully repre- 
sented the bulk ; but assuming a 63 per cent. ore 
with 8 per cent. of silica, and other impurities kept 
low enough for the Bessemer process, the value of 
ore delivered at Middlesbrough should have been 
16s. 6d. per ton when the calculation was made. At 
that time the higher grades of magnetite Gellivara 
ores were 15s. 6d. per ton ex-ship at British ports, 
for 60 per cent. ore with 4d. per ton more or less for 
every 1 per cent. of iron above or below the 60 per 
cent. ‘To sell at this price—which would be neces- 
sary to compete with the Swedish ore—the freight 
from India would have to be suitable. Freights 
from Calcutta, Bombay, &c., for full cargoes have 
been as low as 10s. per ton under exceptional con- 
ditions. It is said, however, by shipowners that 
not less than 15s. per ton would probably be 
accepted ; for the Suez Canal dues are 7s. 6d. per 
ton, cargo capacity, each time the vessel passes. If 
there were no return cargo this would absorb the 
whole charge for freight, but even if coal or other 
material were carried on the outward voyage the 
canal dues appear prohibitive upon this route. 
It remains to consider whether anything could 
be done by the Cape route, possibly with sailing 
ships. Mr. Head, however, puts down 12s. 6d. 
per ton for freight, and deducting this from the 
value of the ore in England (16s. 6d.) we have 4s. 
as the utmost which could be paid for the ore f.o.b. 
at, say, Madras. This, however, would be payable 
in gold, and would be equal to 4s. 3d. at the then 
current rate of exchange. 

Summing up these facts Mr. Head says : 

Considering then that all the items in the estimated 
cost were minimum ones, and that the freight was also a 
bare one, and considering further that the analyses of the 
ore in the bulk and the selling price were the utmost 
which could under any possible circumstances be expected, 
and that nothing has been allowed for general adminis- 
tration, interest on capital, redemption, contingencies on 
profit, and that there is still a loss, I fear that the idea 
of an export trade in Salem magnetite to oe ports 
must, for the present, be given up as absolutely imprac- 
ticable. 

The question of exporting the ore from India for 
smelting in other countries being thus disposed of, 
so far as the report is concerned, Mr. Head pro- 
ceeds to the second branch of the inquiry set before 
him by the Government. This was: ‘‘ Whether 
under present conditions, an iron industry can be 
established in the Salem district on Styrian or 
American methods, where charcoal fuel is used, 
with any prospect of success.” Suitable iron, as 
already shown, is abundant, and the necessary 
fluxes are plentifully found in the locality. ‘The 
determining consideration,” as Mr. Head puts it, 
‘*is the supply of charcoal fuel.” 

We have already stated that actual experience 
has been gained of the possibilities of using the 
iron ore deposits of Southern India with commer- 
cial success, and it will, perhaps, be well here to 
give a few facts in connection with this interesting 
subject. It would appear that a gentleman in 
the Madras Civil Service, a Mr. J. M. Heath, con- 
templated starting an iron-making industry here 
so long ago as 1818, and, after considering the 
matter for seven years, resigned his position to go 
to England for the purpose of learning what he 
could of the trade. This occupied him another 
five years, so that it was in 1830 before he re- 
turned to the Madras Presidency to start his 
venture. He erected the blast-furnaces at Porto 
Novo, and for three years produced excellent 
pig, but he could not produce it at a paying rate. 
A company was then formed which enlarged the 
plant, building other furnaces on the west coast, 
and for 16 years these were in operation, but still 
with the same result. Then another company 


] 


‘* with large capital” took up the running, building 
still more furnaces, establishing foundries, puddling 


are within easy reach by railway. He concludes 
considering the adverse conditions as to labour, 


lower than in any other country, but Mr. Head 
gives reasons why the figures should be revised ; 
and, instead of putting them at 7s. to 11s. per ton, 
he would take an average of Il. 9s. 3d. per ton. 
With a furnace of 1400 cubic feet capacity, and 
with blast heated to 900 deg. Fahr., it is estimated 
that the consumption would average 20 ecwt. of 
charcoal per ton of white and grey pig, if the furnace 
were kept continually in blast. The quantity of lime- 
stone is put down at 5 cwt. per ton of pig. As the pig 
iron produced could not be converted into manufac- 
tured iron in large quantities, owing to absence of 
coal, carriage to Madras or some other seaport has to 
be added. Adding wages and salaries, stores and 
renewals, establishment charges, and various other 
expenses, the cost f.o.b. at Madras is brought to 
4l. Os. 4d. per ton. 
to 31. 4s. 7d. per ton, which was the average value 
of all pig iron imported at Madras for the last 
five years preceding the date of the report. 
is obvious,” adds Mr. Head, ‘‘ that Kanjamalai 
pig iron could not compete at Madras 
any of the above imported pig iron, provided the 


required.” In regard to the latter point, Mr. Head 
states that the cheap imported pig, though not 


so that after fighting against fate for another 14 years 
operations came to an end in 1867. Still another ex- 
ample of British perseverence, or of the credulity of 
British investors—we are not sure which should be 
said—was made in 1875, when an attempt to esta- 
blish an iron industry on a large scale was made by 
the Napier Foundry Company of Madras, but 
within two years this also collapsed, and ‘‘ thus 
ended the last attempt to manufacture iron by 
European processes in the presidency of Madras.” 

Mr. Head bases some of the conclusions in the 
second part of his report on the experiences gained 
by these efforts. Taking the known results of 
Styrian, Austro-Hungarian, Swedish, and American 
practice, he finds that the charcoal used varies 
from 13 ewt. to about 254 ewt. per ton of pig pro- 
duced. From records of the furnaces of the un- 
successful Madras enterprises referred to, it appears 
that the charcoal used in India per ton of pig has 
been double that used on an average in any other 
country, and nearly three times as much as the 
minimum. The reason for this is not at first obvious, 
and it may be here that there would be a reason for 
failure. The Indian furnaces were smaller, it is 
true, but this was not sufficient to account for the 
want of economy. Cold blast was used in three 
out of the four furnaces, and even when the blast 
was heated to 400 deg. Fahr., the output per ton of 
charcoal was not increased ; whilst the moderate 
temperatures of blast of the Styrian examples 
prove that this factor also was insufficient to account 
for the high fuel consumption. In India there was 
only one tuyere, in some at least of the furnaces, 
whilst in Styria two or three were fitted. The char- 
coal was mostly derived from hard wood, as was 
the case in Styria and Austro-Hungary. 

To this extravagance in fuel, which it is not un- 
reasonable to suppose might be overcome, must be 
added its scarcity and the precarious nature of the 
supply. The natives would not work steadily. 
They slept at nights instead of watching the kilns ; 
they would slip off to harvest their own crops. 
Moreover the mortality was high during the un- 
healthy season. ‘‘The furnaces were seldom in 
blast more than four months each year on account 
of the difficulty in keeping up the fuel supply.” 
Here we have a key to the great lack of fuel 
economy. ‘‘ This fitful working,” says Mr. Head, 
‘involving as it must have done, frequent letting 
down and repairing of the furnaces, is sufficient to 
account for the excessive consumption of fuel, and 
has evidently been one of the main causes thereof.” 
Whether these defects of labour conditions could 
be overcome by active and stringent discipline, it 
is for those well acquainted with the country, its 
people, and its customs to determine. 

In considering the probability of the commercial 
success of iron-making in the district, Mr. Head sup- 
poses a furnace situated in the Kanjamalai district 
under the most favourable circumstances ; that is, 
adjoining the railway and in the midst of the ore 
deposits, whilst the quarries for supplying the flux 


that 5000 tons of charcoal per annum for a 
10-mile radius would be all that could be relied upon 


to which reference has already been made. The 
cost of charcoal in India is returned as very much 


This figure has to be compared 
cc It 
with 


atter were equally well adapted for the purposes 


enough for local purposes. For steel-making in all 
the more important branches the cheaper imported 
qualities of iron are quite suitable and would be 
preferred on account of the smaller cost. The same 
is true of puddled iron. 

Even if the native pig could be sold on the spot 
in competition with the imported brands, it does 
not follow that it would be profitable to produce it 
to a large extent. For instance, coal delivered at 
British iron works averages 6s. per ton ; at Madras, 
the report tells us, itis worth 21s. per ton. Wages 
are less per hour for native labour, but Mr. Head 
questions whether they would be per ton of iron 
made, whilst European salaries and wages would be 
higher than at home. ‘‘It follows,” the report 
adds, ‘‘ that for conversion into bar iron at Madras, 
Kanjamalai pig iron could not possibly compete 
with imported pig iron or local cast-iron scrap. 
Still less could bar iron, made there from Kanja- 
malai pig, compete with bar iron imported from 
England.” 

We have not space to follow Mr. Head further in 
his interesting report. His conclusions have not 
been accepted by persons interested in the indus- 
trial progress of India, and some of his figures in 
regard to cost have been questioned, though nor 
refuted, so far as our knowledge goes. Whethet 
vigorous management and unswerving economy 
would enable a better aspect to be put upon affairs, 
we will not pretend to say. One lesson, however, 
is on the surface: It is not because a country pos- 
sesses natural riches of one kind that they can, as a 
matter of course, be developed with advantage. It 
is a lesson which probably will never be learned by 
many over-sanguine persons whether prompted by 
hope of gain or local patriotism. 








RAIL RETURNS FOR ELECTRIC 
TRAMWAYS. 

Aw animated discussion had been expected to 
follow the paper which Mr. H. F. Parshall read 
before the Institution of Electrical Engineers at 
their last meeting, but these anticipations were 
utterly disappointed, the speakers being few in 
number and saying little of interest. The first 
essential of a good discussion is a difference of 
opinion strongly held, and in the present case the 
sole point on which there was any such disagree- 
ment was to the propriety of using rail returns at 
all. This matter is, of course, a very important 
one, and might well have led to a protracted debate, 
but the opposition was represented entirely by one 
or two professors. Ina communication from Pro- 
fessor Perry, read by Professor Ayrton, it was stated 
that owing to the continued trouble arising from the 
corrosion of gas and water pipes by the electrolytic 
action of stray currents, earth returns had been abso- 
lutely prohibited in the case of the electric car lines 
in New York and Boston. Further, such stray cur- 
rents were said to have rendered useless the record- 
ing magnetometers at the Washington and Toronto 
Observatories ; though in the latter case Professor 
Silvanus Thompson, later on, stated that it had since 
been found possible to continue the records, provided 
no uninsulated line came within 14 mile of the Obser- 
vatory building. In his paper, which we publish on 
another page, Mr. Parshall stated that in an ordinary 
four-track tramway the exposed surface for leakage 
is some 50,000 ft. per mile ; and under these con- 
ditions a large fraction of the current may be 
diverted from the rails, even when the Board of 
Trade limit of potential in the rails is not exceeded. 
To reduce this as much as possible, Mr. Parshall 
relies mainly on improving the conductivity of his 
rails by efficient bonding, the adoption of cast 
welded joints, and the like; as well as, in some 
cases, the adoption of ‘‘ negative” boosters, as 
originally suggested by Major Cardew. On this 
system the track is coupled up at suitable points, 
and the current, so to speak, sucked out of the line. 
The best situation for the points at which these 
“feeders” should be attached to the rail formed 
the subject of a short paper by Mr. A. P. Trotter, 
which, with a note of his own, was read by Major 
Cardew at the conclusion of Mr. Parshall’s paper. 
With respect to the cast welded joints, the few 
speakers in the discussion who had an opportunity 
of looking into the matter spoke very highly of 
them, and anticipated their general adoption on 
the lines of the future. Nevertheless, such joints 
cannot be relied on to secure the conductivity of 
the line, and copper bonds are still necessary. 
In any case, even with the best bonds, it would 








forges, rolling mills, and even Bessemer converters. 
Still the same result followed, ‘‘commercial failure,” 





so pure as the Kanjamalai iron, is quite pure 





seem that, given the large leakage surfaces ad- 
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mitted by Mr. Parshall, considerable loss of 
current must occur. The electric railway men, 
of whom Mr. Parshall is an excellent representa- 
tive, though admitting that such currents have 
objectionable features, claim that the injury done 
is insignificant as compared with the advantages 
which the community in general reap from the 
construction of the electric lines. On the other 
side are ranged many professors at our technical 
schools, who assert that the leakage currents inter- 
fere with the, work carried on their laboratories, 
and desire that earth returns should accordingly be 
totally abolished. Perhaps these gentlemen do 
insist too much, as, whilst every educated man 
would be sorry to see any interruption or inter- 
ference with the magnetic researches in progress 
at Kew, other institutions stand on a different 
footing. The line must be drawn somewhere, and 
the convenience of the public cannot be sacrificed 
to the interests of the professors at, say, some 
county council polytechnic. Each individual case 
from this point of view should be considered on its 
merits ; and whilst any interference with the work 
done in our leading laboratories is to be depre- 
cated, many of the technical schools have in this 
regard no claim to consideration. The professors 
are on stronger ground where they assert that the 
abolition of the earth return would be an advan- 
tage to the tramway companies themselves, and this 
contention was by no means satisfactorily disposed 
of by Mr. Parshall in his smart but unconvincing 
reply. 

Prema Ayrton had stated that to use the rail 
both as a track and as a conductor resembled 
the architecture of our primordial ancestors, in 
which a single hole in the roof served at once 
for window and chimney. Mr. Parshall, referring 
to this, stated that a copper conductor would have to 
have a sectional area of 6 square inches to show the 
same conductivity as the rails; the hole in this 
case practically became the entire roof, and that 
when he had put the matter in this light before 
capitalists, the latter at once saw the necessity of 
using the rail return. Unfortunately, Mr. Parshall 
seemed to forget that he was that evening speak- 
ing, not to necessarily ignorant capitalists, but to 
electrical engineers. If it were necessary to work 
an insulated return at the same potential difference 
as the limit fixed by the Board of Trade when the 
rails themselves are used to take back the current 
to the central station, Mr. Parshall’s estimate 
would have been a perfectly fair one. As matters 
stand, however, the question of comparative costs 
is much more complicated ; and whilst, no doubt, 
the insulated return is more costly than the 
present system, the difference is nothing like that 
represented. Such exaggerations are likely to harm 
the best of causes ; and if it is true, as stated by 
Professor Perry, that insulated returns are com- 
pulsory in New York and Boston, it is evident that 
the extra cost is not necessarily prohibitive. Mr. 
Wordingham indeed states that the difticulties 
to be faced are enormous, overhead returns having 
proved unsatisfactory, whilst underground ones 
a a great obstruction of the streets whilst being 
aid. 





BRITISH IRON TRADE ASSOCIATION. 


Ir is not unusual for one idea suggested at an 
early stage in a meeting, especially of a technical 
institution, to dominate the proceedings through- 
out, recurring time and again like the approved 
fugue in a chorus ; and at the annual conference of 
the British Iron Trade Association this phrase 
had reference to the necessity of British manu- 
facturers recognising the inferiority of their plant 
in comparison with that of some of their com- 
petitors across the seas, and, even at the expense of 
consigning it to the scrap-heap, of bringing their 
producing machinery into the required condi- 
tion of superiority. The chairman, Mr. Alfred 
Baldwin, M.P., in his presidential address, re- 
ferred apologetically to the lack of enterprise 
on the part of manufacturers in this respect. 
They are often, he said, found fault with for 
being behindhand with improvements and slow to 
adopt new methods. ‘There is, however, some- 
thing to be said on their behalf. We were first in 
the field, and to adopt new methods often involves 
great loss in writing off the values of existing plant. 
One wants to be very thoroughly convinced of the 
Superiority of a new method before condemning as 
useless a large plant that has hitherto done good 
Service. It must also be remembered that in the 





United States and in Germany a paying home 
trade is secured to the manufacturers by the tariff 
regulations of those countries. In addition, a pro- 
tected home market renders possible a system of 
pools and syndicates for regulating prices, which, 
with a policy of free imports, as we have in this 
country, cannot fully be carried out. It is there- 
fore quite natural that a steelmaker in the States, 
secure of a profit on a large portion of his output, 
should not hesitate to make capital outlay on his 
plant to an extent that would almost seem reckless 
to his English competitor.” 

The difficulty is, that even with such conviction 
of superiority of new methods, there does not come 
a great inclination to forestall old or obsolete 
plant. Again, cheap transport rates have in 
large measure widened the area of competition, 
so that ‘‘pools” or ‘‘rings” in the iron trade in 
the States are not easily arranged now. As a 
matter of fact, it is possible, as was pointed 
out by subsequent speakers on other topics, to get 
constructive material cheaper in America than in 
Britain ; it is the low price which has encouraged 
such an extensive use of steel for building pur- 
poses—a practice which the President advocated in 
this country. The question of free trade or protec- 
tion, therefore, has not now much to do with the 
point at issue, whatever may have been the case in 
the past. Indeed, as Mr. Jeremiah Head subse- 
quently put it, we have a difficulty in getting rid 
of our swaddling-clothes ; but the time has come 
when this must be done, for our existence is at 
stake. The proceedings at the conference proved 
this at several points. 

It is true that, as the chairman in his address 
pointed out, our industries are flourishing: the 
production of minerals and metals has been un- 
precedented, and there are 30 millions sterling 
worth of ships being built ; but there are influences 
operating to handicap the manufacturer in com- 
petition. The President referred to the higher 
railway rates, and Mr. Jeremiah Head suggested 
the construction of a purely mineral line from 
Yorkshire, say, to London, which would not re- 
quire all the accessories enforced by Parliament for 
passenger traffic ; but a great element in the cost is 
the carrying of a line through populous places, 
and even the mineral line must have entry into all 
towns if it is to secure traffic. We are surprised to 
note, too, that the President seemed to think State 
railways might be advantageous, since competition 
has done much for the reduction of rates. We 
have much more faith in the practical suggestion 
made to have larger wagons of iron or steel con- 
struction and heavier goods locomotives, for by 
these means the load bears a larger proportion to the 
tare, while the haul is greater. But here again 
the question of superseding old plant dominates. 
In America railway competition is rampant, the 
distances are great, the haul is long, terminal 
charges are relatively of small proportion, the lines 
are largely through unoccupied territory and of 
cheap pioneer construction, so that it is easy to 
understand why the rates are lower than here ; 
but the difference of $d. and 3d. per ton-mile, if 
accurately quoted, is perhaps too great. 

Sir Edward H. Carbutt, Bart., read the first 
paper at the conference: ‘‘On the Utilisation of 
Consular Services in the Interests of British Trade 
and Commerce.” Sir Edward recognised the great 
improvements recently effected in the service, and 
also the earnest endeavour, not only of Lord 
Salisbury and the Hon. George N. Curzon, but of 
the members of the Commercial Department 
presided over by Sir Henry Bergne. He felt, 
however, that America was a long way ahead of 
us. The American Bureau of Foreign Commerce 
now issues the following five distinct classes of 
publications : 


1. Commercial relations of the United States, in two 
large annual volumes, which are described as annual reports 
from consular officers upon trade and commerce, manufac- 
turing and other industries, finance, Customs laws, trans- 
portation facilities, &c., with special reference to the 
opportunities for, or obstacles to, the extension of the 
sales of United States goods abroad. 

2. Consular reports, issued monthly, and containing, 
besides the reports of consular officers either voluntary or 
in response to instructions from the Saonaey, a great 
variety of valuable matter from the diplomatic repre- 
sentatives of the Uni . 

3. Advance sheets of consular reports, which are selected 
reports, of more immediate interest or importance, from 
the contents of the monthly issue, which are printed in 
advance for the use of Chambers of Commerce, Trade 
Associations, Boards of Trade, &c. 

4. Special consular reports, which deal with such sub- 





jects as tariffs, post regulations, money and prices, rail- 
ways, canals, irrigation, &c. 

5. Declared Exports, a quarterly publication, giving 
the articles exported to the United States, and their in- 
voice values as declared at the various consulates through- 
out the world. 

Since January 1, in this year, the United States 
Government have made arrangements to publish 
what they call a ‘daily edition” of these reports, 
‘‘ with a view to the widest and promptest ible 
distribution of the commercial information obtained 
by the Department of State, for the benefit of the 
mercantile and manufacturing interests of the 
United States.” In the case of the United States, 
consuls are instructed to ‘‘make efforts for the 
introduction of American manufactures, and to 
report on openings for American commerce gene- 
rally,” which goes further than our own official 
instruction—‘‘to protect and promote the lawful 
trade of Great Britain by every fair and proper 
means.” Sir Edward Carbutt made the following 
recommendations, with a view to improving our 
consular reports for purposes of British commerce. 


1. That consuls should be carefully selected with re- 
ference to their experience and capabilities, and, where 
necessary, better paid. 

2. That they should be instructed to send in reports at 
regular intervals, of, say, not less than four times a year, 
giving special gemma to any possible opening for 
new business, the course of trade, and comparative im- 
ports and exports. 

3. That consuls should from time to time be instructed 
to prepare special reports on special subjects, such, for 
example, as economic changes in wages, hours of labour, 
cost of bayer xs commercial treaties, and so forth. 

4. That efficient and adequate editorial supervision 

should be given to such reports in London, and that care 
should be taken that useful information contained in 
them is brought under the notice of those whom it con- 
cerns. 
_ 5. That British consular reports should both be made 
immediately available in abstract and fully published in 
monthly volumes for reference, as is done with the 
consular reports of the United States. 

6. That consuls should give more attention to the con- 
ditions and cost of transport, as influenced by new ship- 
ping and railroad communications, by reductions of freight 
rates, and similar movements. 

7. That commercial attachés should be appointed at the 
chief consulates, with definite instructions as to duties. ~ 

8. That they should be Englishmen, if at all possible. 
The American Government make it a sine gud non that 
their consuls should be Americans. 


The practice was commended of sending com- 
mercial missions to inquire into the conditions 
and prospects of trade, especially with countries 
which were not highly developed, as is being 
done just now in Central and South America ; 
and Sir Edward also anticipated that the Com- 
mercial Intelligence Department, which would pro- 
bably be the outcome of the departmental com- 
mittee now sitting, would encourage the sending 
home of samples of goods required in districts, 
and other such details. He thought our com- 
mercial associations might also usefully make a 
new departure, with a view to bringing all the 
latest available information before each separate 
trader as early as possible. One of the leadin 
chambers intends to appoint experts to go throu, 
all the consular reports, foreign as well as English, 
and give any special valuable information under the 
heading of each separate class. This is an important 
point, for after all the tendency is to expect 
Government departments to do too much. Withal 
this attitude is no excuse for inadequate consular 
services. 

Sir John J. Jenkins, M.P., read the second paper, 
which dealt with the position and prospects of the 
tin-plate industry ; remarking at the outset that the 
loss of the United States trade had brought the pro- 
duction down to 450,000 tons for 1897, or about 
what it was seven years ago. The exports of tin- 
plates from Britain, disregarding the United States, 
were 85,517 tons, equal to 91 per cent., more than 
they were seven years ago; but, including the States, 
there was a decrease from 419,025 tons to 271,099 
tons. However, Sir John Jenkins did not take 
any pessimistic view from the decrease in America’s 
trade with us from 318,108 tons to 85,475 tons, nor 
of the fact that their make of tin-plate last year 
was about 447 million pounds, of which 88 per 
cent. was of the class weighing lighter than 63 lb. 
per 100 square feet. This output was 45 per cent. 
greater than in 1896. America had still to import 
from Britain, and there was a prospect of our con- 
tinuing to hold a large share of the trade of the 
Pacific coast ; but there can be no doubt of the 
very rapid advance in America’s manufacture in re- 
cent years, for the imports declined from 628 mil- 
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lion pounds in 1893, to 385 million pounds in 1896. 
American manufacturers have adopted what is 
known as the single stand of hot rolls, and claim 
that their mills are more substantially built, with 
much stronger foundations, and housings and rolls 
much heavier, their standard housings weighing 
about 11 tons. The rolls used are from 22 in. to 
24 in. in diameter, with neck of 18 in. to 19 in. in 
diameter. It is said that much heavier work is 
therefore accomplished in American mills, where 
nearly all packs are usually rolled 20 in. by 56 in., 
and cut in two 20 in. by 28 in. 

Railway rebates and facilities assist them. It 
is possible for an American manufacturer in almost 
any city in the United States to obtain a through 
rate of freight and bill of lading ; in purchasing goods 
in England there are the items of railway carriage, 
dock dues, and sundry charges besides steamer 
freight. Goods, too, are actually conveyed two- 
thirds of the way across America, and thence 
to Japan by steamer, for less money than by the 
sea route from Liverpool or Glasgow. American 
makers have also, as a rule, adopted the practice of 
quoting for their goods ‘‘ packed f.0.b., New York,” 
whereas the British prices are almost always subject 
to the addition of packing charges, which can rarely 
be estimated as closely as competition demands, 
and are consequently very unsatisfactory so far as 
the buyer is concerned. To enable the American 
tinplate manufacturers to obtain a footing in the 
Pacific markets very low rates of freight—about 
2s. 6d. per 100 1b.—have been given to them. This 
market now consumes about 54,000,000 lb. of im- 
— plates, and about 5,000,000 lb. more have 
een shipped to the Gulf ports for the cotton-seed oil, 
fruit, and oyster industries. Of the 280,000,000 lb. 
of tinplates imported at Atlantic ports in 1896, it 
was computed that probably over a third (some 
100,000,000 Ib.) were ‘‘ drawback ” plates, i.e., in- 
tended tobe used in making oil and fruit cans, &c., 
and afterwards re-exported with a rebate of 99 per 
cent. of the duty. The Standard Oil Company, 
which almost entirely controls the oil trade of the 
whole country, make all their cans for export at New 
York and Philadelphia. Tinplates are made use of 
in the United States to a very considerable extent 
for roofing purposes, instead of the galvanised 
plates which are more commonly supplied and used 
by European countries. It is probable, indeed, 
that this purpose absorbs a larger volume of tin- 
plates than any other. The next largest require- 
ments are the oil, the canned meat, and the canned 
fruit industries. 

Some figures were given as to the cost of produc- 
tion, but they were not conclusive ; and several of 
the speakers seem to assume that the wage cost was 
not much greater, if any, than in this country, while 
the material, coal, coke, and steel, were cheaper than 
in this country. Nor have they any trade disputes 
or vestrictions, the tendency being towards maxi- 
mum output. Another important point was that 
the mills were modern in their equipment, being 
mostly of recent origin, and one plant in Pennsyl- 
vania produced 35,000 tons annually. The character 
of the equipment of Welsh mills, Sir John ad- 
mitted, left much to be desired ; but some of the 
more modern plants were satisfactory, and the pro- 
gress of our trade with other countries than America 
suggested the necessity and encouraged the expe- 
diency of doing as much as manufacturers could in 
this direction. On points on the Atlantic coast 
American prices were Is. 2d., at Chicago Is. 3d., 
and at New Orleans 8d. lower than British ; but at 
the Pacific ports our price was 11d. less in all cases 
= box of 1 ewt. ; and, while America must import 

er raw tin material, there is no denying the fact 
that they mean to excel. We commend Sir John’s 
suggestion in favour of missionary effort to encourage 
the importation of tinned fruits, meats, and vege- 
tables from our colonies ; it has a double advantage 
from the Empire point of ‘iew. 

Mr. B. H. Thwaites read a paper on ‘‘ Com- 
mercial Methods of Utilising Blast-Furnace Gases 
for Power Production, and their Possible Effects 
on the Pig-Iron Industry,” which ostensibly de- 
scribed the advantages of the Thwaite-Gardner 
system, first applied at the Glasgow Iron Company’s 
Works for driving a gas engine working a dynamo 
with blast-furnace gas. Mr. Thwaites gave a large 
number of results ; but we are not quite certain as 
to the nature of the tests on which these figures 
are based. He said that ‘‘ with blast-furnace gas- 
fired Lancashire boilers, and with ordinary steam 
engines, some 400 to 500 cubic feet of blast-furnace 


to develop 1 indicated horse-power of energy for 
1 hour ; with the new system, from 80 to 120 cubic 
feet only are required to develop the same power. 
The thermal units that are required to develop 
1 indicated horse-power of energy for 1 hour are: 
For steam power as developed in iron works 
boilers equal to 43,300 B.T.U.; by the new 
system only 10,828 B.T.U. are required; the 
comparison in kilowatt units is by steam power 
72.544 B.T.U.; the comparison in kilowatt units 
is by new system 18.136 B.T.U.” Mr. Thwaites 
said that the variations in the chemical and 
calorific properties of the gas—a difficulty experi- 
enced in the use of retort gas for large powers—are 
overcome by the colossal proportions of the gaseous 
effluent, the blast-furnaces being necessarily fed 
with extreme regularity, while the air blast is 
equally uniform. For installations of 1000 indi- 
cated horse-power, he said he preferred to have 
the multi-cylinders arranged so that not only are 
the effected energy impulses evenly balanced, but 
the number. of impulses are so increased on the 
turning circle as to secure sufficient and well- 
distributed increments of effected impulses. Deal- 
ing with the saleable value of the power thus pos- 
sible of generation from blast-furnace waste gases, 
the author assumed a profit value of $d. for each 
Board of Trade unit, and reckoned that the sale 
value on a year’s full output would be equal to 
ll. 17s. 6d. per ton of pig iron produced per 
annum. He has designed several plants to produce 
the highest quality of pig iron and cheap motive 
power. M. Kraft, who was present from the 
Cockerill Company, of Seraing, gave some details 
also of plant for the same object designed by his 
company without their knowing of Mr. Thwaites’ 
labours in the same direction. 

A paper on ‘‘ Shipping Freights and Conferences 
as affecting the Iron and Steel Trades,” by Mr. 
J. Stephen Jeans, was held as read. It was a 
collation of facts in reference to the agitation 
against shipping companies giving differential rates 
in favour of European countries. Mr. Jeremiah 
Lyon, who made a vigorous speech on the sub- 
ject, gave two typical instances where a ship took 
27s. 6d. per ton from London, crossed to a Conti- 
nental port and there accepted 20s. per ton, and 
finished loading at Liverpool at 30s. per ton, all for 
the same Eastern port. He remarked that while 
they had no redress against unsubsidised companies, 
pressure could be brought to bear on such heavily 
subsidised companies as the P. and O., who seem to 
be regarded as chief sinners. They charge 10s. per 
ton from Antwerp to Bombay, and 15s. 9d. from 
London; and, although they do not carry much from 
London, their rate rules the market at Glasgow, 
Liverpool, and elsewhere. Mr. Lyon complained 
that while there were 15 members of Parliament on 
the Executive Council of the Association, not one 
of them had raised the question when the P. and O. 
mail subsidy was voted in the House; but Sir 
Alfred Hickman, M.P., who had taken an active 
part in the proceedings throughout, promised that 
the matter would be brought befere Parliament 
when the vote was next asked for, if Mr. Lyon 
would give him then the facts brought up to date. 








THE FOREIGN TRADE OF JAPAN 
FOR 1897. 

Tue excellent reports on the foreign trade of 
Japan, which are written by the British consuls, 
and published by the Foreign Office, contain much 
useful information, the most important points of 
which we have conveyed to our readers. They 
are, however, written, to a large extent, from the 
foreigner’s point of view and do not bring out the 
aspects to which the Japanese attach the most im- 
portance. This is done more distinctly in the re- 
turns published by the Japanese Customs, and of 
these we will note a few figures for which we are 
indebted to the Japan Weekly Mail. 

The aggregate value of the foreign trade of Japan 
in 1897 was 382,435,848 yen, against 289,517,234 yen 
in 1896, an increase of no less than 92,918,614 yen, 
or more than 32 per cent. Ten years previously, 
that is to say, in 1888, the corresponding figure was 
131,160,744, so that speaking approximately, the 
trade may be said to have trebled in a decade. The 
Mail remarks that ‘‘ this is certainly very remark- 
able, especially when we recall the fact that in 1884, 
the total value of imports and exports having re- 
mained nearly stationary for four years, between 
the limits of 62 and 67 million yen—a majority of 





declared it very emphatically, that Ja had no 
commercial future, that her resources had already 
reached their highest point of development, and 
that the opening of the country was an object un- 
worthy of serious attention. 

Probably the most remarkable feature brought 
out by the latest published figures is the manner 
in which Japanese merchants are steadily invading 
the domain not very long ago monopolised, or nearly 
monopolised by foreigners. Thus, whereas in 1888 
the direct exports by Japanese traders represented 
only 7,081,324 yen, out of a total of 65,704,510, 
they rose in 1897 to 44,244,286 yen in a total of 
163,135,077 ; so that they increased from 11 to 27 
per cent. in a decade. 

Turning to imports, we find a still more remark- 
able result, for while the direct imports by Japanese 
in 1888 were only 8,483,739 yen in a total of 
65,455,234, or less than 13 per cent., they reached 
79,560,939 yen in 1897 out out of a total cf 
219,300,771, or more than 36 per cent. Taking 
the combined results for exports and imports, we 
have the following figures : 


1888. 1897. 
Yen. Yen. 
Total trade ... 131,160,744 382,435,848 


15,565,053 123,805,225 
oO 


Direct share of 
Japanese merchants 


or r 
12 per cent. 32 per cent. 


During many years the efforts of the Japanese to 
get into their own hands the business done by the 
foreign middleman, have been energetic, in profes- 
sion at all events. But the great advantages of the 
foreigner as an agent have enabled him to keep his 

lace, and he will keep it for a long time to come. 

e obtains for the Japanese prices they could not 
get working on their own account, and he secures 
them against risks of all kinds. Still, there is no 
gainsaying the fact that his domain has been invaded 
by the Japanese to an extent which did not seem 
likely a few years ago. 

Another point borne out very distinctly by the 
figures for last year, and which we have emphasised 
from time to time is that much to the satisfaction of 
her public men who are watching the expansion of 
her commerce, they find that the increase is largely 
in a direction which shows that Japan is rapidly be- 
coming a manufacturing country. She imports in- 
creasing quantities of machinery and raw materials, 
and decreasing quantities of manufactured goods. 
The figures illustrating these features stand thus : 


Imports of Raw Material, Machinery, cc. 














1897. 1896. 

Yen. Yen. 
Raw cotton 43,630,214 32,573,352 
Wool... 1,057,482 998,305 
Machinery 12,291,037 6,209,276 
Locomotives, cars, &c. 5,141,360 1,983,929 
ron. ae ‘i 3,046,131 2,359,704 
Steel andiron rails ... 2,001,118 1,280,479 
Totals 67,167,342 45,405,045 

Imports of Manufactured Stuffs, &c. 

1897 1896. 

Yen. Yen. 
Cotton yarns ... 9,625,258 11,372,001 
Shirtings om 3,783,80 4,087,763 
Other cotton stuffs 5,826,718 7,552,646 
Muslin de laine 3,835,880 6,498, 162 
Italian cloths ... 1,815,581 2,813,096 
Flannel... os 1,187,655 1,997,244 
Woollen cloth ... 1,943,531 3,407,150 
Totals 28,018,431 37,728,062 

Exports of Manufactured Stuffs, dc. 
1897. 1896. 

Yen. Yen. 
Habutaye a 9,530,676 7,052,217 
Other silk stuffs 308,655 364,166 
Silk handkerchiefs 3,390, 145 4,617,720 
Jotton yarns ... 13,490, 196 4,029, 424 
Cotton fabrics ... 2,512,375 2,226, 107 
Totals 29,232,247 18,289,624 


The most remarkable figures in this Table are 
those relating to cotton yarns. On this sub- 
ject the Mail remarks: ‘‘Old residents remember 
that in 1883, when the cotton-spinning In 
dustry took root in Japan, the general opinion 
among foreigners was that signal failure awaited 
it, and that in a very short time it would be 
abandoned, leaving a disastrous record. Anybody 
would have been laughed to scorn who ventured to 
predict, at that time, that before 15 years should 
elapse, nearly a million spindles would be at work, 
and 13$ million yen worth of yarn would be ex- 








gas, consumed at atmospheric pressure, are required 


the foreign residents came to the conclusion, and 


ported.” We will postpone the consideration of the 
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details of the other items in the Table until the 
Consular Reports for the year have been published, 
when we shall note the points of chief interest to 
foreign merchants and manufacturers. 





THE IRON AND STEEL INSTITUTE, 

THe annual general meeting of the Iron and 
Steel Institute is being held this week in the 
theatre of the Institution of Civil Engineers by 
permission of the Council of the latter Society. 
The meeting commenced yesterday morning, the 
chair being taken by the President, Mr. Edward 
P. Martin, and will be concluded to-day. The 
following nine papers were down on the agenda for 
reading and discussion : 

1. ‘*On the Iron Industry of the Urals,” by 
Mr. H. Bauerman, Professor of Metallurgy, Royal 
Artillery College. 

2. ‘*On Lime and Limestone in Blast-Furnace 
Practice,” by Mr. Charles Cochrane, Stourbridge. 

3. “On Coking in Bye-Product Ovens,” by 
Mr. John H. Darby, Brymbo. 

4, “On the Use of Blast-Furnace Gases as 
Motive Power,” by Mr. Adolphe Greiner, Seraing. 

5. ‘On the Solution Theory of Iron,” by Baron 
Hanns Jiiptner von Jonstorff, Leoben, Austria. 

6. ‘*On Steel Permanent Way,” by Mr. R. Price- 
Williams, London. 

7. “On Brittleness in Soft Steel,” by Mr. C. H. 
Ridsdale, Guisbrough. 

8. ‘*On Allotropic Iron and Carbon,” by Mr. 
E. H. Saniter, Seaton Carew. 

9. “On the Crystalline Structure of Iron,” by 
Mr. J. K. Stead, Middlesbrough. 

A paper, ‘‘On Steel Forgings and Forging 
Tools,” was withdrawn after the programme had 
been issued. 

On members assembling at half-past ten the 
usual formal business having been transacted, Mr. 
Bennett H. Brough, the secretary, read the 


ANNUAL REPORT OF THE COUNCIL. 


From this it appears that the present is the 29th 
annual general meeting of the Institute. The 
Council congratulate members that during the 
past year the Institute has maintained its prosperous 
condition. The number of members on the roll on 
December 31 last was 1500; 88 having been added 
to the register during the year. This is somewhat 
above the average of the last five years; but, on 
the other hand, the Institute has, during the 
twelvemonth, suffered great losses by the death of 
many of its distinguished members, 33 deceases 
being reported. Among these were Mr. John Rams- 
bottom, the veteran locomotive engineer, who was a 
vice-president during the first year of the Institute’s 
existence ; Mr. Alexander Thielen, of Ruhort, who 
was a vice-president of the Institute ; and the Ritter 
van Tanner, an honorary member, who received 
the Bessemer Gold Medal in 1878; and some 
others whose names are well known in iron and 
steel circles. In addition to the losses by death, 
28 persons have ceased to be members. The total 
gain to the roll of membership has been 27. The 
statement of accounts for the year 1897 shows that 
the income for the year amounted to 3937/. 5s. 8d., 
and the expenditure to 32071. 10s. 3d. 

The report next makes reference to the publi- 
cations of the Institute. Two volumes of the 
Journal have, as usual, been published. These 
contain together 1226 pages of letterpress and 
25 plates ; whilst, in addition to the papers read 
before the Institute, and the discussions on them, 
the volumes contain 1422 abstracts of papers, &c., 
from foreign Journals and Transactions. The report 
rightly states that the latter feature of the Society’s 
publications afford a useful feature ; being, we may 
add, admirably abstracted and translated. As is 
pointed out, however, necessarily brief abstracts 
are often unsatisfactory, and Mr. Hadfield has sug- 
gested that an effort should be made to keep British 
metallurgists in closer touch with what goes on 
abroad by having fully-translated originals from 
which abstracts are made. The Council having 
recognised the importance of this feature, have 
arranged that a Permanent Publication Committee 
should be appointed, and that the communication 
of a member, drawing attention to any memoir 
which he wished translated in full, should be con- 
sidered by the Committee, and if they approve, the 
translation should either be published in the half- 
yearly Journal or circulated separately; or if the 
Committee think the expense of publication should 
not be incurred, the translation should be depo- 





sited in manuscript in the library, notice of the 
fact being given to members. The carrying out of 
this proposal will undoubtedly add considerably 
to the value of membership of the Institute. Re- 
ference is also made to the valuable general index 
of the first fifty volumes which the Council re- 
quested the secretary to compile. This feature we 
shall notice separately on another occasion. 

Another point of interest in the report is the 
statement that the Committee of Lloyd’s Register 
of British and Foreign Shipping have arranged to 
accord similar representatives to steel manufacturers 
as has already been granted to shipbuilders and 
engineers by admitting two members of the steel 
trade as members of the Technical Sub-Committee 
of Surveyors of the Society, and have requested the 
Institute to nominate the two representatives. 
Mr. David Evans and Mr. James Riley have accord- 
ingly been appointed. 

Mr. Hadfield and Mr. Brough represented the 
Institute at the Congress held in August last in 
Stockholm for the Unification of Methods of Test- 
ing. A report of the proceedings is published in 
the Journal. At the International Geological 
Congress, held in St. Petersburg, Mr. J. Cart- 
mell Ridley and Mr. H. Bauerman acted as dele- 
gates to the Institute. 


THE Bessemer Gotp MEDAL. 


The Bessemer gold medal this year has been 
awarded to Mr. Richard Price- Williams, in recogni- 
tion of the active part he took in the introduction 
of the use of steel for railways. The presentation 
of the medal this year is saddened by the recent 
death of the talented and generous donor, the first 
President of the Institute after the late Duke of 
Devonshire, who occupied the chair on the found- 
ing of the Institute. In handing Mr. Price-Wil- 
liams the medal, the President said that a melan- 
choly interest attached to the ceremony owing to the 
recent death of thedonor. Sir Henry Bessemer on 
his death-bed had written to Mr. Martin suggesting 
that Mr. Price-Williams should be the recipient 
of the medal, but the Council thought, irrespective 
of that, that gentleman was a suitable person to 
receive the distinction. In presenting the medal 
Mr. Martin said that it was unnecessary to dwell 
on Mr. Price-Williams’ services at length. 
In the early days of the Bessemer process Mr. 
Price- Williams had read papers advocating the use of 
steel made on the then new process. Mr. Bessemer 
had appointed Mr. Price-Williams, manager of the 
first Bessemer steel works. Sir Henry Bessemer, 
in writing to the President, had said that hitherto 
he had held aloof from making suggestions as to 
whom the medal should be awarded, but he thought 
the service of his old friend Mr. Price-Williams 
in the papers he had read advocating the use of 
Bessemer steel, when others had not the courage 
to support the material, gave him a strong claim 
to the consideration of the Council as worthy of 
the reward. 

Mr. Price-Williams, in acknowledging the gift, 
referred to early experiments he had made in con- 
junction with Mr. Riley and the late Mr. Kirk- 
caldy. He also wished to acknowledge assistance he 
had received from Mr. Webb, of Crewe, who had 
shown him one of the famous Chalk Farm steel 
rails, and the satisfactory results obtained by it 
led him to abandon the post he was then occu- 
pying, and to connect himself with the Stock- 
bridge Works. Mr. Price-Williams also referred 
to the assistance he had received from Mr. Mene- 
laus at Dowlais, and, in conclusion, thanked the 
President for the medal. 

The President next read a letter from Mr. Webb, 
of Crewe, in which it was stated that a piece of the 
first Bessemer steel rail laid down at Crewe had 
been presented to the Institute. This had been 
put down in 1863, turned in 1866, and taken up 
in 1875. The wear was 0.85 in., and the loss of 
weight 20 lb. per yard. 

r. Edward Riley stated that he possessed a piece 
of the first Bessemer steel rail rolled at Dowlais, 
and this he would be pleased to present to the In- 
stitute to place beside the specimen sent by Mr. 
Webb. 

Tue Autumn MEETING. 

The autumn meeting of the Institute will be held 
at Stockholm under the auspices of the Swedish 
Association of Ironmasters (Jernkontoret) on Friday 
and Saturday, August 26 and 27, 1898. Excursions 
to places of interest in the vicinity of Stockholm 
will be a ed ; but in view of the limited rail- 
way and hotel accommodation in the mining dis- 





tricts, there will be no official visit to the iron 
works and mines. It is anticipated, however, that 
a limited number of members will receive personal 
invitations to visit, before the meeting, the iron 
mines of the Arctic Circle, and, after the meeting, 
the iron works and mines of Central Sweden. 
Ladies will not be invited to take part in these 
visits. 

Of the papers enumerated in the list given, the 
following were read and discussed at yesterday 
(Thursday) morning’s sitting, namely, those of 
Messrs. Adolph Greiner and J. H. Darby. These 
we shall deal with in our usual report of the meet- 
ing, which will be contained in our next issue. 

he annual dinner of the Institute was held 
yesterday, in the Grand Hall of the Hotel Cecil. 








NOTES. 
Tue New Centrat Passencer Rartway Station 
At DRESDEN. 

THAT a new central station and a complete 
regulation of the railway traftic were much needed in 
Dresden has been universally admitted for two or 
three decades, but the authorities in question 
sagas to bide their time until the problem could 

e solved in a thoroughly adequate and rational 
manner. The fact of the State becoming possessed 
of an important line tended to simplify matters, 
and in 1891 the matter was taken in hand in 
earnest, plans were passed, and the handsome 
grant of 34,870,000 marks, or about 1,750,000/., 
voted. The necessary extensions in various direc- 
tions soon proved the insufficiency of this figure, 
and in 1896 the vote was increased to an aggregate 
of 58,089,000 marks, or within 100,000. of 
3,000,000/. As a result of this generous expendi- 
ture, Dresden now boasts a magnificent railway 
station and admirable railway accommodation in 
all directions. The interior arrangements of the 
railway station are in many ways on similar 
lines to the famous Frankfort station, which 
is still looked upon as difficult to improve upon. 
The Dresden ilway Station~ comprises three 
sections: a large central hall on the level of the 
street, and two side halls at a level of 15 ft. above 
the level of the street. The central hall is 
200 ft. wide and 620 ft. long, and is intended for 
the traftic in the direction of Breslau, Munich, 
and all suburban traflic inthe same direction. The 
southern elevated side hall will have the traffic in 
the direction of Vienna, Leipsic, and Berlin, in- 
cluding the suburban, whilst the north side hall 
takes the traffic in the opposite direction. The 
appearance of the station is light and pleasing, 
the iron structure being painted in light suitable 
colours, and the artistic decoration and ornamenta- 
tion is stylish and appropriate. Coats of arms 
have been used for decorative purposes to a con- 
siderable extent. The arrangements are excellent ; 
the waiting rooms are spacious and elaborate in 
finish, and there are refreshment bars both inside 
and outside the barriers. There are toilet and bath- 
rooms, &c., and elevators are used for getting 
from the one storey to the next. 


A New THERMOPILE. 


The radiometer of Crookes, the micro-radiometer 
of Boys, and the splendid work which Langley has 
done with his bolometer, have almost made us 
forget the delicate thermopile of Melloni, which 
was indispensable on any lecture-table twenty years 
ago. There is one objection to Melloni’s pile. 
Though one cannot call it massive, its heat capacity 
is sufficiently large that it does not respond with 

romptitude to rapid minute changes in temperature. 
With the antimony-bismuth pile no great improve- 
ment could be realised, since these metals cannot 
be drawn out to fine wires. But H. Rubens has 
obtained excellent results with iron-constantan 
couples, although their electromotive force is only 
half that of the Melloni’s junction, 53 against 100 
microvolts per degree Centigrade. The pile is 
contained in a brass cylinder, provided with two 
longitudinal slots 180 deg. apart, over which a 
sleeve, with two slots, 90 deg. apart, is fitted ; 
only one of the slots is therefore open at the time. 
Inside the cylinder is an ebonite frame with two 
parallel rows each of ten pins, between which the 
wires are stretched in a continuous zig-zag line. The 
distance between the two rows is 10 millimetres, 
between two pins of the same row 2 millimetres ; 
the wires have a thickness of 0.1 (iron) and 0.15 
millimetres (constantan). The pins serve simply 
as holders, not as thermo-junctions. Each of the 





572 





ENGINEERING. 


[May 6, 1898. 








20 wires consists of halves of the different sub- 
stances, and there are even junctions in the 
centres between the row of pins and odd junctions 
near the pins. The junctions are hammered out to 
very fine little discs. Special diaphragms allow the 
heat rays to fall on the even junctions only. The 
electromotive force of the 20 junctions is 0.00106 
volt. With an internal resistance of 3.5 ohms 
and 5 ohms in the galvanometer, a difference of 
one degree Centigrade would, in Rubens’s pile, give 
a deflection of 3600 millimetres, so that the ten- 
millionth part of a degree Centigrade can easily be 
estimated. The pile is, therefore, not inferior in 
sensitiveness to a bolometer, and the advantage 
over the latter is that the currents are so weak that 
no disturbance from the heated air round the wires 
can arise, which may occur in the case of a bolometer. 
The new thermopile can also be inserted in the 
eye-piece of a spectrometer. Professor Rubens 
describes this apparatus in the Zeitschrift fiir 
Instrwmentenkunde. 


An Automatic Fire-ALarM System. 

A very complete system of electric fire alarms 
has been installed in Rochester and other cities of 
the United States during the past year or two. 
Different houses and factories are connected up 
electrically to a central station, and the breaking 
of a circuit in any single point is immediately noti- 
fied at both the fire and police stations. To this 
end two circuits, each of which may be several 
miles long, run through the city and back again, the 
current for both being supplied entirely from the 
central station without necessitating the use of any 
local batteries elsewhere. A shunt from one of 
these wires is carried into the house or factory to be 
connected up, from a street-box, through which 
also passes the second circuit already mentioned. 
In this street-box is fixed a clockwork switch 
which is wound up, and prevented from unwinding 
by a pawl, maintained in position by a magnet 
energised by the house circuit. On the latter being 
broken the clock is released, and the switch arm 
first breaks the second circuit entirely, and then 
short circuits it by passing over a series of contacts 
suitably arranged. As the arm passes over these 
contacts, the number of the service-box is sig- 
nalled at the central station, both on a _ bell 
and on a Morse recorder. This number is re- 
peated three times, as the switch arm passes 
round nearly a complete circle. If the arm 
were allowed to make a whole revolution the 
original condition of affairs would be restored, with 
the exception that there would be a broken house 
circuit. It is, however, arrested a little short of 
a 1 Nt turn, and in a position where it in the 
first place cuts out the house wire entirely, and then 
completes again the second or signalling line. The 
etfect of the breaking the latter by the switch arm 
at the commencement of its travel, as already ex- 
plained, is to lock by suitable pawls all the other 
switch arms on the system, so that were a second 
alarm sent from another house before the first 
signal had been completed, no communication 
would be sent to the central station until the 
switch arm already in motion had completed its 
travel. Normally, currents are kept constantly 
flowing through both lines, so that a fault is readily 
detected at the central station. Should it be in a 
house circuit, the latter is cut out until the repair 
can be effected. By a further modification police 
calls can be sent by breaking a line communicating 
with a special street - box, such communications 
being recorded at the police station only and not 
at the fire station. The apparatus has for some 
weeks past been exhibited in this country by Dr. 
Van Dusen, at Billiter-buildings, Billiter-street, 
E.C., who represents the American patentees. 








Prrsonat.—The distilling machinery for the new first- 
class cruisers Sutlej, Cressy, and Aboukir, as well as for 
the battleship Irresistible, wi'l be supplied by Messrs. 
Caird and Rayner, of 777, Commercial-road, Limehouse, 
London. 

Tur Institution or MercuaAnicaL EnGingers.—The 
annual dinner of the Institution of Mechanical Engineers 
was held on Thursday evening, April 28, at the Freemasons’ 
Tavern, London, when the President, Mr. S. W. John- 
son, occupied the chair. The function was excellently 
attended and proved very successful. The toast list was 
unusally long, so that in the end that of the ‘‘ Kindred 
Societies” had to be cut out. Amongst the new toasts 
was one of ** Britain beyond the Sea,” which was proposed 
in an excellent speech by Sir W. H. White and _ replied 


to by Lord Stratcona and Mount Royal, High Commis- 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 26, 1898. 
WARLIKE movements have thus far had very little 
effect on the iron industry. Large transactions are 
reported from day to day in steel rails for Siberia, 
Continental Europe, and South America. Large blocks 
of pig iron are selling, charcoal and Bessemer pig 
iia. Reports from principal interior — show 
considerable activity in finished material for engineer- 
ing construction work, car and bridge building, and 
for agricultural implement requirements. The steel- 
rail makers have done well during April, and inquiries 
in hand warrant the belief that May business will be 
greater. The movements of pig-iron producers to 
curtail production have not produced tangible results 
as yet. Large buyers, in some instances within 48 
hours, have asked for options. There is a _imepionat | 
gratifying demand for plates, sheets, merchant steel, 
rods and billets; that is to say, there is great activity 
in shipyards, car works, stove and implement, and 
hardware works. Still, the activity is carefully 
auged by conservative estimates of requirements. 
That which has great weight with the steelmaker is 
the continued heavy volume of traffic on the rail- 
ways. The crops are promising, and, as a result, 
there is great activity in the thousands of little in- 
dustrial plants that live in the shadow of agricultural 
conditions. It is evident that some steps will soon be 
taken to expand shipbuilding capacity, regardless of 
present necessities. Work has overwhelmed all the 
yards, and Government requirements taking pre- 
cedence, the maritime and commercial interests have 
to stand in line and wait. Schemes are now being 
formed looking to the earliest possible formation of 
companies that will build ships. The railroads are 
busy. Good reports are pouring in, and ordered work 
is piling up in a way that indicates stronger prices. 
Pig-iron production is steady, and prices firm. Bar 
iron is weak. Pipe mills are full of work, but at pre- 
sent very little new business is heard of. 








THE “MAINE” DISASTER. 
To THE EpitorR OF ENGINEERING. 

Srr,—It is all very well for ‘‘ A Civil Engineer and an 
Expert in Explosives” to declare in an airy fashion that 
the idea of the bottom of this ship having been ‘‘ sucked ” 
upwards by the after-effects of the explosion is too absurd 
to be discussed ; but isit so? Let us see. 

As every one knows, an explosion of this nature is 
immediately followed by a vacuum more or less perfect, 
into which the surrounding air or water rushes with vio- 
lence ; it is this effort to restore equilibrium which is the 
cause of the accompanying noise—the report of a cannon, 
for instance. 

In such a terrific explosion as this, the cavity in the air 
so formed would be enormous, and the energy developed 
in the reaction can be fairly calculated. 

There will be no necessity for anything but approxi- 
mate figures. At the surface of the water the pressure of 
the atmosphere would be 15 lb. per square inch; at the 
bottom of the vessel, the depth being, say, 25 ft., the 
pressure of water would be about 10 Ib. per inch—together, 
say, 25 1b. Now, on an area of 50 ft. square of the ship’s 
bottom there would be a force suddenly applied, tending 
to drive it upwards, of over 4000 tons. 

T have taken the bottom only, but it is evident that the 
sides and deck would also be subjected to the same crush- 
ing influence, but in a lesser degree; I daresay if we could 
get at the actual figures we should find that the total 
force tending to collapse the hull would not be short of 


20,000 tons. 

Will “ An Expert ” contend that it would be ridiculous 
to expect the structure to give way under this strain ? 

As to the hole in the mud, that is exactly what we may 
expect to find under the foregoing conditions. 

And with regard to the initial explosion being internal, 
such accidents are not unheard-of things ; they do some- 
times take place in a mysterious way, and in this in- 
stance it is quite as likely as that a large mine could have 
been placed and fired without the knowledge having by 
this time become known to all the world. 

Yours truly, 
W. S. Moxtey. 

9, Elgin Park, Redland, Bristol, May 3, 1898. 





To THE EprTor oF ENGINEERING. 

Srr,—I think the letters on this subject, which appear 
in your unmber of April 22 and 29, should not be allowed 
to s without comment. Thatof Lieutenant A. P. 
Niblack, Naval Attaché to the United States Embassy at 
Berlin, bears, I suppose, somewhat of an official stamp. 
He falls foul of your fair and cautious leader in which you 
decline to find the Spanish Government and officers of 
the Spanish Navy gui ty of what is rightly described as 
a ‘‘dastardly crime,” supposing it was committed. Ihave 
seen a copy of the official report of the inquiry held by 
American authorities, and I must say that the impression 
left on my mind by its perusal, and an examination of 
the diagrams annexed to it, is that it is quite possible 
the forcing up of the keel of the vessel may have been 
caused by another agency than the explosion of a tor- 
_— I agree with you that the procedure of the Court 

rs evidence that an attempt was made to con- 
duct the investigation in an impartial spirit, but 
I think the United States naval officers, who sat 
in judgment, started with the preconceived idea that 





sioner for Canada. 





as the bottom plating was forced upwards, therefore the 


only cause could have been an external explosion, and 
that they failed to cast about for any other ssible 
explanation. In considering this matter—and only those 
who have examined the evidence contained in the report 
are entitled to consider it—we have to remember that 
the defence, i.e., the Spanish officials, were not given a 
hearing. It cannot be said that the Court was alto. 
“soma unbiassed, however much the members may 
ave striven to prevent their national feelings from in- 
fluencing their decision. Still the feelings existed. The 
evidence of the underwater condition of the Maine is 
taken from divers. Now, putting aside any national 
prejudice that may have existed in the minds of these 
men, it is acknowledged that they could see but very 
imperfectly under water ; in fact, could see nothing unless 
they put their faces very close to the part under examina- 
tion. A sketch was made, and diagrams were prepared 
from their descriptions; but from the confused and dis- 
organised state of the wreck, these illustrations at best 
could only be accepted as very imperfect representations 
of what actually exists. Yet on this evidence the world 
is asked to condemn those who have not been allowed to 
ae vd in their own defence. 
aking, however, the data as presented by the report, 
it is, to my mind at least, by no means conclusive that the 
Maine was blown up by treachery ; and this is as much 
a naval architect’s question as an expert’s in explosives, 
The drawings which you publish, and which appear in 
the report, give very much more the idea that the 
bottom was crumpled up by end pressure than that 
it was forced up by a violent explosion. The sketch 
in the report, which you do not reproduce, shows that 
the sides of the vessel were blown outwards, large areas 
being bent out and remaining attached to the wreck. 
This could hardly have been done otherwise than by an 
internal explosion, and the Court found that such an ex- 
eer po go of the magazines—took place. Now the 
eel-plates could not have been blown up above water, as 
they were seen to be the next day, until the sides had been 
blown out. This must be borne in mind. There were, it 
will be remembered, two explosions, one immediately 
following the other. The allegation is that the first ex- 
plosion was that of a torpedo, that it caused the second 
explosion—that of a magazine or magazines—and that it 
was the means of bending the keel upwards. That is the 
basis on which the torpedo theory stands. But the sketch 
shows the keel could not have been bent up to its present 
position until the sides had been blown out. If, therefore, 
the blowing out of the sides was caused by the second ex- 
plosion (that of the magazines) the first explosion (that of an 
alleged torpedo) could not have forced up the keel. If, 
therefore, we were to accept the witnesses’ own evidence, 
upon which the American Court of Inquiry based its 
verdict, the torpedo theory falls to the ground. 

‘* How then,” it will be said, ‘“‘did the forcing up of 
the bottom take place?” The answer to this is: ‘*No 
one can tell;” and this Lieutenant Niblack considers 
sufficient evidence that it must have been by treachery 
of the Spaniards. ‘‘ Every possible theory falls to the 

round,” he writes, ‘‘ other than that of treachery.” Has 

e considered every possible theory? Even supposing a 
mine caused the disaster, may not the mine have been 
brought into action accidentally ? One can imagine a 
dozen ‘‘ possible theories” to this effect. You, Sir, how- 
ever, suggest a “‘ possible theory,” which seems to some of 
us (who know something about ship construction), reason- 
able enough, when you refer to the after part of the vessel 
remaining afloat after the bow part had sunk and the ram 
had penetrated 7 ft. into the mud, as is shown by the 
sketch before referred to. Bearing in mind the blowing 
out of the sides it seems to me far more likely that the 
‘upsetting ” action, or closing in of the floating stern on 
to he sunken and fixed fore part was far more likely to 
bend y te shred of keel than any explosion of a torpedo 
under the ship’s bottom. 

We can, however, only form theories more or less ten- 
able, and speculate on what may have been. I hold no 
brief for Spain—I cannot call to mind that I have a single 
Spaniard among my uaintance—but ‘‘fair play’s a 
jewel,” and I do not think that Spain has been given fair 
play in this matter by the three Americans who have 
written to you in your last two numbers. 

Yours truly, 
AN ENGLISH ENGINEER. 








COPPERING SHIPS. 
To THE Eprror oF ENGINEERING. ; 
Str,—In his letter to you, dated the 26th ult., Captain 
Little says that he considered the discussion on the paper 
I read before the Institution of Naval Architects ‘‘1more 
or less irrelevant,” a remark with which I quite agree. 
Captain Little, at the meeting, also ventured the opinion 





that he would never recommend sheathing for cable- 
laying ships; neither do I. Surely this applies to all 
classes of sheathing, and has no direct bearing on my 
system. I donot know the exact number of cable ships 
now in service, but I doubt if there are more than 100 of 
them ; but even if these were sheathed I contend that my 
method would be the best for the purpose, as by it the 
localisation of damage, and the rapidity and cheapness 
with which any injured (copper) plate could be replaced, 
are each at their maximum. wie" 

As to setting up galvanic action, my contention 18, that 
placing acid and raging Nee dy timber between copper 
and iron plating is, or should be, one of the best methods 
of setting up a hu alvanic couple. To resist this, I 
place no less than five layers of absolutely water and acid 
proof insulating material between the hull and cones 
plating. I have had complete sections of my system © 
coppering exposed to sea-water for over two years, an 
ddinete galvanometer tests failto reveal any deterioration 








of the insulating material, though the four unprotected 
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edges of the rectangular section, 3 ft. by 2 ft., have been 
exposed to the action of the water during the whole time. 
Had timber intervened between the plates the whole 
mass would have been sodden through in the timed named. 

If Captain Little will tell us that the present system of 
copper sheathing can be applied or repaired by Chinese 
or negro mechanics, then I will reply that the Roper 
system is capable of equal treatment in half the time by 
mechanics of the same nationality as fit or repair the 
ordinary sheathing. As a matter of fact, I may say that I 
have come across not a few Chinese and negroes who could 
“give points” to many British workmen and seamen. 

Lam afraid Captain Little’s examination of my paper 
was of a purely perfunctory character, else he would 
have seen not only its practicability but also that the 
method of coppering therein described complies with 
Lord Kelvin’s ‘Law of Economy,” and with the law of 
maximum economy; for not only is it cheaper and 
quicker to fit, that is, first cost and labour, and therefore 
interest on capital expenditure, are less, but the annual 
charge for u use would be diminished together with 
the dead ‘oat to be carried. Add to this that I only 
increase the beam of a ship by bre instead of by 8 in., 
and I think that even Captain Little will have to own 
that I have established my claim to greater economy. 

It may not be relevant to the subject, but I am afraid 
that those ‘‘long marks of excoriation extending from 
the bows to the bilges ” showed plainly that considerable 
damage must have been done to the insulating covering 
of the cable. Neither, perhaps, is ‘‘ the event of ground- 
ing in the Suez Canal” quite oe to the subject 
matter of my paper; but I would point out to Captain 
Little that my coppering, backed as it is by the hard 
“ grids,” “an robably come through the ordeal of 
grounding with less damage than would a system of 
coppering having, comparatively, very soft timbering for 
its backing. It was in t measure, the ‘‘ hammering” 
which the iron-built ‘‘Great Britain” successfully with- 
stood in Dundrum Bay, circa, 1846, that sounded the 
knell of wooden ships. Is it too much to hope that a system 
of coppering on a metallic superstructure may yet replace 
the clumsy, ant | and costly 4 in. of wood ? 

am, Sir, your obedient servant, 
Lropotp Roper, M.I.N.A. 
Palace Chambers, Westminster, S.W., May 4, 1898. 








THE LIQUEFACTION OF AIR. 
To THE EDITOR OF ENGINEERING. 

Sir,—The correspondence between myself and Mr. 
Lennox in your columns has, I think, gone as far as is 
desirable on present lines. I will not, therefore, ask you 
to insert any more arguments from me, but will content 
myself with a correction of the only important statements 
in Mr. Lennox’s last letter. ? : 

He writes: ‘‘Dr. Hampson has referred to an interview 
he had with me here in oe 1894.” The interview was 
in November, 1894. Next, he says, ‘‘Dr. Hampson... 
laid before me a nebulous scheme he had for the liquefac- 
tion of air.” An exact copy of the diagrams submitted 
to him was exhibited by me last night at a meeting of the 
Society of Chemical Industry, and will, I believe, appear 
in the report of the proceedings. These diagrams clearly 
show alt the features of the self-intensive refrigerator, 
namely, the long pipe of compressed air, the free expan- 
sion through a throttle-valve, the direct return of all the 
expanded air over the pipe of compressed air, and the 
careful interchange of temperatures. Mr. Lennox further 
says: “I pointed out to him how impracticable the idea 
was, and showed him where his method would fail.” 
At the first interview, on the contrary, he pronounced the 
plan sound, add asked for a night to think it over. The 
next day he still thought it sound ; and he subsequently 
proposed that I should submit a provisional plan, promis- 
ing that he would discuss it with me, would suggest 
methods of adapting the power and appliances at his dis- 
posal, and when a final plan had been agreed upon, would 
try that final plan. The provisional plan I submitted is 
the one referred to above, but Mr. Lennox’s promises were 
never fulfilled. Mr. Lennox says, in relation to the inter- 
view : ‘‘ After this the whole thing dropped, and I heard 
no more of Dr. Hampson or his process until Linde pub- 
lished his experiments.” The fact is, that within three 
months of our last interview I sent Mr. Lennox three 
letters, concluding with an expression of my anxiety to 
hear what was being done. None of these letters were re- 
turned through the post, yet none of them succeeded in 
extracting a reply from Mr. Lennox, so I applied for a 
patent, and sought assistance elsewhere. 


I am, Sir, yours truly, 
20, Gower-place, W.C. ‘W. Hampson. 








A **BALANCED ” LOCOMOTIVE. 

‘ To THE Eprror oF ENGINEERING. : 

Sir,—In the recent controversy which took place in 
your columns concerning the “‘ balanced ” Strong locomo- 
tive, various statements were made by your correspondent 
who signs himself ‘‘ Novoe Vremya” concerning things, 
and particularly locomotives, American: to which I felt 
tempted to reply, but at the time desisted. ; 

Now, however, I am in receipt of your issue of April 1, 
with illustration of a compoun’ pach locomotive for the 
Paris, Lyons, and Mediterranean Railway, and with this 
as a text I cannot forbear a brief communication, for 
which I trust you may find space in your valuable 
journal, 

It will be noticed that while differing in many respects 
from Mr. Strong’s engine, this locomotive resembles it in 
the important particular of being of the four-cylinder 
ype with the low-pressure cylinders outside. per gt 

he angle between the cranks is not given, but is evi- 
dently not 180 deg., although not departing very greatly 
rom it as far as one can see, 


This first was the particular feature that seemed chiefly 
to excite the scorn and contempt of your St. Petersburg 
correspondent, on account of the differences of the couples 
set up by the inside and outside cylinders respectively 
and the consequent lateral oscillations set up. 

This effect 1s perfectly obvious, and granting that the 
best possible angles are adopted for the diminution of this 
effect in the design of M. Baudry, it would seem inevitable 
that a similar result, at least in some degree, must follow, 
as compared with the theoretically-preferable design with 
the smaller and lighter high-pressure running gear outside 
and the low-pressure inside, as in other French engines 
cited by ‘‘ Novoe Vremya.” 

Since this advantage must certainly have been known 
to M. Baudry (whatever we may suppose to have been 
the case with Mr. Strong), and since he did not adopt it, 
may it not probably have been because he considered 
that some other advantage to be obtained by the other 
design whether of a theoretical or practical nature, over- 
balanced it ? 

And is it not possible, if we admit that, that Mr. Strong 
may have adopted a similar design for a similar reason, 
rather than because he was too monumentally ignorant 
to realise the advantage of the equalised couple due to 
putting the high-pressure cylinders outside the frames 
and the low-pressure inside, as ‘‘ Novoe Vremya” seems 
to think was the case? 

The whole spirit of ‘‘ Novoe Vremya’s” second letter 
shows how fundamentally different are his mental atti- 
tude and ours, which is in itself natural and proper 
enough ; but why not realise that different conditions pro- 
duce different results, neither of which are necessarily 
criminally wrong or ignorant ? 

Among other points which can hardly fail to atrike the 
American eye is the enormous stress which ‘* Novoe 
Vremya” seems to place on being able to make a correct 
graphical or analytical demonstration of the forces, 
couples, &c., which play a part in the operation of a loco- 
motive, and the slight distinction he makes between a 
theoretically-incorrect feature which does damage of an 
actual and tangible kind and one which does not. 

As to the analysis of the forces arising from the inertia 
effects of the reciprocating parts of a locomotive, and the 
centrifugal forces (so-called) of the counterweights, we, on 
this side, would not think very highly of the mental 
equipment of a senior-year technical student who could 
not make one, given time enough (although the men who 
can make such an analysis as that recently given by Mr. 
J. H. Macalpine, or devise a graphical method like that of 
Herr Wittenberg, are probably not numerous in any 
country); so we decline to be overawed by the fact 
that ‘‘Novoe Vremya” has actually worked out the 
amounts of the lateral couples and other effects intro- 
duced in an assumed case by the distances from the centre 
of the high and low-pressure cylinders, the difference in 
their weights, and the obliquity of the connecting-rod. 

The fact that one of our heavy American engines de- 
velops inertia forces which demand for their neutralisa- 
tion counterbalances of such weight that at a — speed 
they may actually damage the track, and that the wires 
used by Professor Goss in his experiments afforded an 
indication, if not a measure, of this force, seems not to 
have seemed of any practical consequences to your 
esteemed correspondent in St. Petersburg. 

In like manner, the fact that Mr. Strong built a loco- 
motive which reduced these effects to such a degree as to 
render them entirely innocuous, at the same time reduc- 
ing in great degree the horizontal couples, appears of no 
moment in view of the fact that other designs were pos- 
sible, which would have still further reduced both. 

The whole of the matter appears to be that the things 
that seem to ‘‘Novoe Vremya” of supreme value, are 
mental conceptions, to us, achievements. 

As a matter of fact, there is nothing startlingly new in 
the conception of a four-cylinder locomotive of Mr. 
Strong’s general design, whether the high-pressure cy- 
linders be inside or outside, and had the drawing of the 
locomotive been sent to this journal before the engine 
was built, it is extremely doubtful if any notice would 
have been taken of it; but when the engine itself had 
been completed and tried with results which were in great 
degree, if not wholly, what the designer set out to accom- 
plish, it is apparent that the Editor considered it of suffi- 
cient interest to publish, presumably for the benefit of 
those who consider what has been done to be of more con- 

uence than what has been thought about. 

any of the points of our locomotives appear to ‘‘Novoe 
Vremya” to belong to a state of mechanical barbarianism, 
not to say savagery, and perhaps they do; but I of 
him to remember that the desire of railway officials in 
this country is for an engine which will haul the greatest 
amount of freight (or the heaviest passenger train) the 


highest s with the least expenditure on all accounts 
per ton (or semaine mile, The executive officials of 
these roads have very few patriotic or other prejudices, 


and if he (‘‘Novoe Vremya”) can convince any of them 
that he can design an engine which will do better than 
those now in use, he can command his own terms as a 
superintendent of motive power; wy even to the 
extent of retaining his residenee in Europe, although the 
time lost in sending his plans across the ocean would be a 
sore trial, if the officials believed them to be better than the 
existing ones. Asa matter of fact, the conspicuous feature 
of European locomotive development, as illustrated by the 
engines shown from time to time in these columns durin 
the past 10 or 15 years, has been the approach in gene 
features to what we more or less recogn: as American 
types, such as the four-coupled nger engine with 
four-wheeled truck, the eight-coupled freight engine with 
‘‘pony” truck, the increasing use of outside cylinders, &c. 
Prema, I think patriotism (generally a narrow- 
minded virtue) nowhere more out of place than in matters 





mechanical, and the engineer who would give it con- 


sideration in his constructions would display a con- 
a lack of the qualities which ought t: characterise 
the profession ; but when ‘“‘ Novoe Vremya” says, as he 
did in his second letter almost in so many words, that our 
locomotive superintendents habitually waste money 
through parsimoniousness as to first cost, he displays a 
lack of knowledge and a mental attitude which one’s 
humanitarian instincts impel one to attempt to alleviate. 

With apologies for asking for so much of your valuable 
space, 

I am, Sir, yours, &c., 
. E. JouHnson, Jun. 
Longdale, Alleghany Co., Va., April 17, 1898, 








STEEL PLANT IN FRANCE. 
To THE EpiToR oF ENGINEERING. 

Srr,—In connection with your articles on the works of 
Messrs. Schneider and Co. at Le Creusét, and the note 
on page 531 of your issue of the 29th ult., relative to the 
3000-ton Whitworth forging press described and_illus- 
trated in Figs. 122 to 127 of vol. Ixv. of the 22nd. ult., 
we beg to point out that in addition to the above- 
mentioned press some other important machinery and 
ae of these works is of English origin. In 1895 

essrs. Schneider and Co. considered the adoption of 
the well-known ‘‘ Whitworth system” of fluid compres- 
sion for steel ingots, and sent their engineers to England 
to study the process at the Whitworth Works at n- 
shaw. As the result of their study, they decided to adopt 
the process, and the 10,000-ton press shown in Figs. 73 
and 74, page 231, of your issue of February 25, and de- 
scribed in your issues of March 11 and 18, es 293 and 
327, was ordered of Sir Joseph Whitworth and Co., 
Limited, and installed by them in 1896. At the same 
time Messrs. Schneider were furnished with the results 
of some 35 years’ experience in daily practice of the 
process, which enabled them to attain the results indi- 
cated on pages 293 and 294. As stated in your note of 
the 29th ult., the 3000-ton forging press was similarly 
ordered of the same firm, and was installed by them. The 
ingot-boring machine, illustrated and described in your 
last issue, is also of a type which has been for many years 
in use at the Openshaw Works, and was devised 
by the Whitworth Company specially for the removal 
of cores of their Suid peed ingots preparatory to 
making hollow forgin It was supplied to Messrs. 
Schneider as part of the equipment for carrying out 
the Whitworth process of making hollow forgings. 
As these very important tools (the outcome of years 
of experience and opposition) were supplied from 
England by their designers, and no acknowledgement 
of their origin has been made, until your note on the 3000- 
ton press, we beg you in justice to English steel making 
to do us the favour of inserting these remarks in your next 
number. 

We are, Sir, yours faithfully, 
} M. GLEDHILL, Director. 
For Sir W. G. Armstrong, Whitworth, 
and Co., Limited. 
8, Great George-street, Westminster, London, 8.W., 
May 4, 1898. 








DuckHAM’s PrrumMatic GRAIN ELevaTor.—There was 
on Tuesday a public exhibition of the London Grain 
Elevator Company’s new vessel Chicago fitted with pneu- 
matic machinery invented by Mr. F. E. Duckham, such 
as was described in ENGINEERING of April 15. It was 
— alongside the Atlantic Transport Desens liner 

innewaska, and transferred bulk wheat from this 
steamer’s lower hold into consignees’ barges, automatically 
weighing en route at 135 tons per hour. The Chicago is 
the second machine of this kind built for the London 
Elevator Company, and is sister to the second Mark Lane 
lately supplied to the Millwall Dock Company. The 
Chicago was built by Messrs. Ramage and Ferguson, of 
Leith, under the direction of Mr. E. S. Hough, the com- 
pany’s engineer. 


Sxports OF STEAM Encines.—The value of the_agri- 
cultural steam engines exported from the United King- 
dom in March was 46,696/., as compared with 41,2862. in 
March, 1897, and 38,3412. in March, 1896. European 
countries figured in these totals for 36,044/., 27,796/., and 
21,7051. respectively. The value of the aggregate exports 
in the first three months of this year was 98,511/., as com- 
pared with 92,654/. and 95,9407. in the corresponding 
—- of 1897 and 1896 respectively. European countries 

gured in these latter totals for 68,334/., 56,205/., and 
50,9387. respectively. The value of other descriptions of 
steam engines exported from the United Kingdom in 
March was 145,175/., as compared with 136,943/. in 
March, 1897, and 134,389/. in March, 1896. The largest 
shipments were made to British India, which took 
engines to the value of 29,1201. in March, as compared 
with 32,5541. in March, 1897, and 23,757/. in March, 1896. 
The aggregate value of the exports of steam engines 
of a general character in the first three months of this 
year was 332,433/., as compared with 426,360/. and 
347,070/. in the corresponding periods of 1897 and 1896 
respectively. The exports to British India figured in 
these to for 68,073/., as compared with 96,414/. and 
64,7791. in the eng pene: riods of 1897 and 1896 re- 
p porn It will be seen that the value of the exports 
of agricultural steam engines has been well maintained 
this year, but that there was a falling off in the shipments 
of general steam engines ; this was, no doubt, due to the 
great engineering strike, which affected the districts in 
which steam engines of a general character are made, 
while it did not extend to the localities producing agri- 
cultural steam engines. It is satisfactory to note that 
the exports experienced an appreciable improvement in 





March, the strike having then terminated. 
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LAUNCHES AND TRIAL TRIPS. 


THE cargo steamer Gambia, which has been built by 
Sir Raylton Dixon and Co., Limited, Middlesbrough, 
to the order of Messrs. Elder, Dempster, and Co., Liver- 

1, proceeded out to sea for her official trialson April 27. 

fer principal dimensions are 320 ft. by 44 ft. by 26 ft. 
aauilied, and she has a deadweight carrying capacity of 
about 4650 tons on a light draught of water. Triple- 
expansion engines have been fitted by Messrs. T. 
Richardson and Sons, Limited, of Hartlepool, having 
cylinders 23 in., 36 in., and 59 in. in diameter by 42 in. 
stroke, with two large boilers working at 160 lb. pressure. 
The results were satisfactory. 


The third of the series of trials of the cruiser Furious 
took place at Plymouth on the 26th ult. On this occasion 
the trial was for eight hours at 10,000 horse-power. Com. 
R. B. Colmore was in charge. The conditions as regards 
sea and weather were again favourable. The following 
were the mean results of the eight hours: Steam pressure 
at boilers, 256 lb., reduced to 231 lb. in the starboard 
engine and 236 lb. inthe port engine; vacuum 28 in. 
starboard, 27.1 in. port; revolutions 139.3 starboard, 
142.3 port; the indicated horse-power was 5178 star- 
board, 5094 port—a total of 10,272. The average speed 
was 20.1 knots, which was satisfactory, being slightly 
better than that attained by the sister ship Arrogant ona 
similar trial a few months ago. 





The steel steam launch Zouave was launched at Stony 
Stratford on Saturday, the 23rd ult. She is built to the 
order of Mr. E. A. Locock, Prince’s Mansions, and to the 
designs of Alfred H. Brown, 10, Pall Mall, Naval Archi- 
tect; Edward Hayes, of Stony Stratford, was the engineer 
and builder of the vessel. Length on water line, 48 ft. 6 
in.; beam, 8 ft. 6 in. 


The steam yacht Joyeuse, designed and built by Messrs. 
Day, Summers, and Co., Southampton, for Mr. Hamilton 
Fletcher, of Pyt House, Tisbury, was launched on Satur- 
day last, the 23rd ult. The dimensions of the yacht are : 
Length between perpendiculars, 145 ft.; breadth, 22 ft.; 
depth, 14 ft.; tonnage, 350. She is to be fitted with 
triple-expansion machinery for 500 indicated horse-power, 
the cylinders being 14 in., 22 in., and 37 in. in diameter 
by 27 in. stroke. The boiler is 12 ft. 6 in. in diameter 
and 10 ft. long, the working pressure being 160 1b. The 
vessel and machinery have been constructed to Lloyd’s 
highest class, and under special survey. The accommoda- 
tion below deck consists of large dining-saloon 20 ft. by 
12 ft., placed forward of the machinery. This apartment 
is panelled entirely with mahogany, the panelling 
being of a very elaborate nature; the furniture is 
also of mahogany, and this wood is used through- 
out the vessel for the dado and furniture of all the 
state-rooms, which are six in number. On deck the 
deckhouses extend for about one-third the vessel’s 
length amidships, the smoking-room and companion en- 
trance to owner’s state cabins being fitted in the after 
end, and a large saloon forward. 

The Caledonian Railway Company’s paddle steamer 
Meg Merrilees, which has recently been fitted by the Hay- 
thorn Syndicate with tubulous boilers, went on a trial 
trip on the 28th ult. in the Firth of Clyde. Ina way the 
trial was a notable one, as hitherto the Board of Trade, 
which guards the interests of the public in this direction, 
as in many others, has doubted the possible development 
in certain vessels of the water-tube type of boiler. The 
Meg Merrilees is the first vessel of her class to be fitted 
with boilers of the type, and the trials were so satisfactory 
that her performances ‘- the summer will be watched 
with very great interest. The Haythorn boiler was illus- 
trated in ENGINEERING, vol. ]x.. page 680, and since then 


installations have been manufactured for land purposes 
abroad. Originally the Meg Merrilees had haystack 


boilers with low pressure, but when overhauling became 
necessary, Captain James Williamson recommended his 
directors to try the latest generator. The renovating of 
the ship and the compounding of the engines were in- 
trusted to Messrs. A. and J. Inglis, of Pointhouse, whose 
success with paddle steamers has from the beginning been 
marked. The new boilers were built by Messrs. Inglis 
and Co., Limited, Airdrie. The working pressure of the 
displaced boilers was 40 lb. ; with the Haythorn boilers 
it is 200 lb. reduced to 130 lb. at the engines by reducin 
valves. The new boilers are in closed stokeholds wit 
forced draught. They occupy much less space than the 
older type. In the matter of lightness there is also a 
gain, as the vessel’s draught is 7 in. less than it was. The 
compounding of the engines was accomplished by re- 
jlacing a 42-in. cylinder by one of 24 in., and the circu- 
ating pumps were replaced by centrifugal pumps manu- 
factured by Messrs. Drysdale and Co., Glasgow. In the 
trials the economy of the boiler was obvious, a speed of 
14 knots being obtained, according to the Glasgow Herald, 
with one-half the coal consu:nption necessary formerly to 
drive her 13 knots. 

The s.s. Algorta on May 2 had her official trip in the 
bay off Hartlepool. She is a steel screw steamer, built 
by Messrs. William Gray and Co., Limited, to the order 
of Seiior Ramon de la Sota, of Bilbao. Her dimensions 
are: Length over all, 285 ft.; breadth, 41 ft. 6 in.; depth, 
20 ft. 2 in. The engines have been supplied by the 
Central Marine Engine Works of Messrs. William Gray 
and Co., and are of the triple-expansion type, having 
cylinders 214 in., 34 in., and 57 in. in diameter, with a 

iston stroke of 39in. Steam is supplied by two steel 
oilers working at a pressure of 160 Ib. per square inch. 
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Heavy steel rails are to Middlesbrough quotations. 


launched from the shipbuilding yard of Messrs. Short 
Brothers, Sunderland, for the Minterne Steamship Com- 
pany, Limited, ran her trials. The vessel is of the follow- 
ing dimensions: Length, 316 ft.; breadth, 42 ft. 1 in. ; 
and depth moulded, 26 ft. 9 in. The engines, which have 
been supplied by Messrs. John Dickinson and Sons, 
Limited, have cylinders 23 in., 38 in., and 62 in. in dia- 
meter, with a stroke of 42 in., steam being supplied by 
two large boilers at a working pressure of 160 Ib. 


The s,s. Lokoja, a fine steel screw steamer built to the 
order of Messrs. Elder, Dempster, and Co., of Liverpool, 
by Messrs. C. S. Swan and Hunter, Limited, Wallsend, 
went out on her trial trip on Thursday, April 28, a speed 
of over 12 knots being obtained. The principal dimen- 
sions of the steamer are: Length, 340 ft.; breadth, 45 ft. 
3 in.; and moulded depth, 28 ft. 9in. The engines are by 
the North - Eastern Marine Engineering Company, 
Limited, of Wallsend, having cylinders 24 in., 40 in., an 
64 in. in diameter, by 42 in. stroke, designed to work 
with an initial pressure of 170 lb. per square inch. 





On Tuesday, the 3rd_inst., the s.s. Symra, built by 
Messrs. Ropner and Son, of Stockton-on-Tees, for 
Bergen owners, made her official trial trip in the Tees 


patent. 
4465 tons, the trunk arrangement affording extra large 
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cubical capacity for measurement cargoes. Her triple- 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. inall other cases. 
per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 


The price of quicksilver is 





d |W. Wood. 
| houses for its employés. Although Parkeston may be- 


Bay, when a speed of about 11 knots was reached. | it is progressing rather at the expense of Harwich. 
This steamer has been built with the builders’ patent 35 years since fh 

“trunk,” being the eleventh vessel built under this | Harwich, and it was disposed 
She will carry a deadweight cargo of about | town; but under the 


expansion engines have been supplied by Messrs. Blair 
and Co., Limited, of Stockton-on-Tees, the well-known 
engineers. 








Lumber AT TacoMa.—Tacoma has become the largest 
lumber port on the North Pacific coast. The lumber 
shipped from Tacoma is forwarded to Australia, New 
Zealand, China, Japan, Central America, Mexico, Alaska, 
France, Great Britain, Germany, Belgium, South Africa, 
and California. Tacoma lumber has attained a great re- 
putation for strength combined with lightness. 





PARKESTON.—Parkeston, which derived its name from 
_ C. H. Parkes, the late ——— of the Great — 
ilway Company, is steadily growing in importance. 
Plans have just been prepared for the erection of 130 
more houses upon land recently acquired by the Rev. A. 
the Great Eastern is also building more 





| come a town of some little importance, it is never likely to 
| be a picturesque place, as the ground upon which it stands 

is really so much mud reclaimed from the Stour, which has 

very gently sloping shores. The chief prospect which 
'meets the eye at Parkeston is a t watery expanse. 
| It should, perhaps, be noted that if Parkeston is rowing, 
e Great Eastern built a costly hotel at 
to do a good deal for the 
Parkes régimé the Great Eastern 


steamers were virtually removed from Harwich to Parkes- 


| ton ; and, of course, this was a bad thing for Harwich. 
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the employer who pays full rates. But, of course, 
there are other differences as to modes of working, 
richness of seams, &c. 





Meetings of the Midland Wages Board, and the 
North of England Board of Conciliation, are reported 
in the Ironworkers’ Journal for May. The Midland 
Board meeting was that of the Sheet Committee, and 
had reference to the Bush Farm Works. The em- 
ployers at those works had made an application for a 
reduction in the schedule rates. The operative mem- 
bers were instructed to report a resolution to the 
employers’ secretary of the Sheet Committee in which 
they state that a reply to the application for a reduc- 
tion has already been given, but that the Joint Com- 
mittee request that the accountants be authorised to 
examine the books of the various sheet makers in the 
district, and report to the Wages Board the actual 
conditions of payment existing where the schedule is 
adhered to, and the rates paid where it is not adhered 
to. Then provision is cord in case of objection to the 
examination in such manner as to avoid any friction. 
It is in this way that the Board is able to adjust the 
differences that arise without injury to the interests 
of the parties concerned, 

The North of England Board further dealt with the 
Consett Works as regards the billet men. The stand- 
ing committee, after full consideration, fixed the rates 
to be paid, the decision to date from February 14 last. 
At the Park Works some changes had been effected 
which altered the rates of wages of some of the men 
without consultation with them. This case was de- 
cided partially without prejudice to the consideration of 
another portion of the case. A committee was ap- 
pointed to investigate the whole matter with a view 
to some amicable adjustment. The working of these 
two bodies show how, by mutual arrangement, differ- 
ences can be adjusted without resorting to strikes, or 
the cessation of labour for a single hour. And yet the 
committees have to deal with all sorts of complicated 
questions, 





Activity is general in the engineering branches of 
trade throughout Lancashire. In fact, the chief difti- 
culty seems to be to meet requirements of customers 
pressing for deliveries. It is said that orders have 
had to be cancelled in some cases because of inability 
to complete them within a reasonable time. In many 
instances firms are not able to quote for new orders, 
though a great deal of new work is offering. Some of 
this pressure is due to the long stoppage of operations 
during the recent dispute ; but, apart from that, the 
exceptional activity in the shipbuilding trades, the re- 
quirements of all descriptions of railway plant and 
material, and the general briskness in all departments 
also contribute to the pressure generally felt. There 
is more than the ordinary weight of work on hand for 
all kinds of machine-tools, boilers, locomotives, and 
stationary engines. The extension of electric light- 
ing and the activity in the building trades increase the 
pressure. It is difficult to believe that any man of 
skill at his trade, who is sober and industrious as well, 
can be lacking work at this juncture. Willingness to 
work, and ability to undertake it, ought to insure em- 
ployment at reasonably good wages in all branches of 
engineering. There is also a steady improvement in 
the iron trade. Buying has been brisker, both as re- 
gards raw and finished material, and the general run of 
prices is stronger with an upward tendency. Inquiries 
are large for pig iron, and prices are strong. Local 
makers of iron are so well sold that they are not in 
competition. In the finished-iron trade there is an 
increasing activity, with advancing prices, except as 
regards sheets, which remain inactive. In the steel 
trade there is an active demand for nearly all qualities, 
especially for engineering and shipbuilding purposes. 
Altogether, the position is a strong one, and the out- 
look is favourable for a long time to come, unless 
adverse circumstances should arise. 





In the Wolverhampton district a healthy tone pre- 
vails in the iron trade, a great deal of new business 
having been acquired since the beginning of the new 
quarter. Most of the works are in full operation, some 
being scarcely able to produce fast enough for cus- 
tomers. The leading bar houses have been booking 
orders at a steady rate, and merchant bars have a 
ready sale. Large offers are made for common bars 
since the declared advance in — rather indicating 
that they may not have resched the high-level mark as 
yet. A good business has been doing in best sheets, 
and common sheets have improved in demand for gal- 
vanising purposes, and prices are firmer. There has 
been a quicker sale of strip and hoops, and prices are 
tending upwards. Pig iron is in demand and prices 
are very firm. There is a good deal of activity in the 
steel trade at full rates; plates, sheets, blooms, and 
billets being in good demand. Native ore is scarce 
and dear, producers being hard pressed for deliveries. 
The engineering and constructive trades are all busy, 
and also boilermakers and ironfounlers. The general 
run of hardware trades, both light and heavy, con- 
tinue to be well employed, the difference being for 





the most part the degree of activity, rather than of 
comparative slackness. Altogether the situation is 
favourable, and the prospects are good. There are no 
serious labour disputes in the district, on hand or 
pending. 





In the Birmingham district pig iron has been able to 
command better prices, and finished iton shows an up- 
ward tendency. Unmarked bars command full prices, 
and sheets are in better request for galvanising pur- 
poses. The engineering and allied trades are all fairly 
busy, and so also are the other iron, steel, and metal- 
using industries. The proportion of unemployed is 
small in most trades, even in the lighter Geomien, 
some of which are more or less seasonal. There are no 
serious labour disputes at present, nor is there any 
indication of such in the near future. 

The Scottish trades have been holding their second 
annual Congress at Aberdeen, over 100 delegates being 
present, representing about 100,000 of the organised 
workers in Scotland. The President admitted that 
the engineers’ strike had not resulted satisfactorily for 
trade unionism, but the contest showed that any 
attempt to put down trade unions would fail. He 
deprecated strikes, and thought that a trades federa- 
tion would help to put an end to them. In what way 
is not atallclear. Resolutions of sympathy with the 
Welsh miners were adopted, and of making an appeal 
for financial assistance. Also in favour of ment 
of Members of Parliament, and of a alteck Ballot. 
It was resolved to support an amendment of the 
Factory Acts, fixing the age of child workers at 15, 
and to demand an abolition of the half-time system. 
But we have not yet touched 14 years of age as the 
limit, and there is opposition enough to that. The 
Congress went op to discuss the question of free meals 
to children attending school, and passed a resolution 
to raise the school age to 14 years. The Congress 
adopted resolutions in favour of federation, of extend- 
ing the labour department, establishing a branch in 
Scotland, and in support of the Mines’ EKight-Hours 
Bill. The scheme of federation which found favour 
with the Congress was that propounded by the 
Socialists, that of the Parliamentary Committee being 
negatived. Federation looks all very well on paper, but 
in practice it is full of pitfalls which are only realised 
in the hour of danger. 


The May-Day demonstration in Hyde Park had 
a gloomy outlook, as the members collected from 
11 a.m. to 2 p.m. on Sunday. There were 22 
places of assembly from which to start for the 
Thames Embankment, the time to leave the latter 
place being fixed at 2.30 punctually. In addi- 
tion to the general socialistic resolution given last 
week, there was a second resolution in favour 
of feeding, clothing, and educating the children, 
and demanding that all in schools should have free 
maintainence ; the abolition of child labour; a legal 
eight-hours day; universal adult suffrage, a second 
ballot, payment of members and of all election ex- 
penses ; and provision for old-age pensions. It is a 
big order, but the leaders seems to see no difficulty 
about it. The drafting was easy, and also the carry- 
ing of such resolutions; but there the case ended. 
English workmen used to be regarded as practical 
men; now they seem as ready to fight for an idea or 
idealas French workmen. The bigger the proposal, the 
more easily is it swallowed. It is spent energy, but 
the very discussion of such subjects may serve a use- 
ful purpose. It is very funny that Mr. John Burns, 
M.P., was rejected as a speaker. Very few of the 
speakers belong to the old school. They were either 
Socialists or ‘‘ Independent Labour” men. Universal 
brotherhood, as understood by most of them, seems to 
be exclusive, not inclusive ; a brotherhood of selected 
persons, all of whom must think alike, and walk in 
the same groove. 

The report of the Boot and Shoe Operatives’ National 
Union is able to state that there was an exceptional 
scarcity of disputes in the month of April, but trade 
had not shown any decided signs of improvement. In 
the case of the dispute at Chesterfield, the men lost, 
but a picket is kept on to inform workers that the shop 
is closed to union men. There is one strike in London 
against a reduction in wages. The council again direct 
attention to the financial condition of the union, and 
they state that either the benefits must be reduced or 
the contributions be increased. 


The master builders of Gravesend and Northfleet 
have agreed to advance the wages of labourers and 
navvies one halfpenny per hour, from 54d. to 6d. per 
hour, the advance to commence at once. A new code 
of working rules has also been agreed upon by both 
parties. 





The Government Employés’ Union have resolved 
to try to get direct representation in Parliament. 
According to their view, a labour representative must 
represent a distinctive trade—a miner, miners; a 





mason, masons, &c. If this view be held, then we 
shall have a bundle of representatives of individual 
interests, not often in accord. But the question is, 
Where are the constituencies to elect suchmen’? The 
electorate is made up of various interests, not of one 
only. There are no such places. 





The cabinet trades are just now engaged in a 
struggle in Scotland, and the London employers have 
taken steps, which the men regard as aiming at the 
smashing of the union. At their recent meeting in 
Holborn Town Hall it was resolved to resist the em- 
ployers’ terms. They say that these terms will revive 
seal outenil sweating, and throw the trade back into 
the old groove. Modes of working in the workshop 
are being attacked, but their precise nature is not 
given. 





The reply of the Northumberland coalowners to the 
application of the Miners’ Association for an advance 
in wages was reported to the members last week. The 
coalowners state that circumstances do not warrant 
the advance. The prices, they state, apart from the 
Welsh coal strike, had fallen rather than risen. Very 
little Northumberland coal had been sold at higher 
prices, as they were under old contracts. The de- 
mand was therefore too early. The matter, at the 
suggestion of the employers, was adjourned for a fort- 
night, by which time the latest prices would be 
ascertained as a basis. The reply was very courteous, 
and expressed willingness to act upon the principle 
that wages must go up with prices. 

The Cumberland coalowners have conceded an ad- 
vance to the miners in that district. The coalminers 
of Fife and Clackmannan have asked for another 12} per 
cent. advance, making a total of 25 per cent. The coal- 
owners declined to give this second advance, whereupon 
the representatives of the men decided that notices 
should be lodged without delay. There is unrest 
in nearly all the coal districts, and it is just possible 
that an extended struggle will ensue. 

In view of the possibility of some such struggle, the 
coalowners of Yorkshire are taking steps to protect 
themselves. It is just possible that the coalowners 
will enter into a gigantic federation like the engineer- 
ing employers, so as to be able to deal with the miners 
in federation and otherwise. There are great varia- 
tions in the British coalfields, in the qualities of coal, 
methods of working, thickness of seams, and cost of 
transit ; so such a Tedesatinn is not without difficulty. 
Then there are some differences among the men on the 
eight hours question, as well as regards a sliding scale, 
which may affect the final issue. 








Tuer CLARENCE.—It is estimated that to carry out a 
plan proposed by Mr. Archibald for permanently im- 
proving the entrance of the Clarence would cost 150,000. 
The plan would give 36 ft. of water in the new channel, 
ag : scheme proposed by Sir J. Coode only provided 

or 18 ft. 





Bric3an Coat Exports.—The exports of coal from Bel- 
gium in the first two months of this year were 708,218 
tons, as compared with 591,518 tons in the corresponding 
two months of 1897. In these totals the exports to 
— figured for 509,564 tons and 419,443 tons respec- 
tively. 





Tue Institution oF Civin Enainerrs.—The follow- 
ing awards for papers read and discussed before the Insti- 
tution of Civil Engineers during the past session have 
been made by the Council of the Institution: Watt 
Medals and Premiums to Messrs. H. L. Callendar and 
Nicolson, B.Sc. ; a Telford Medal and Premium to Mr. 
A. H. Preece ; George Stephenson Medals and Premiums 
to Messrs. Whately Eliot and W. O. E. Meade-King ; 
a Crampton Prize to Mr. E. W. Anderson ; Telford Pre- 
miums to Messrs. L. B. Atkinson, Henry Fowler, and 

L. Strange. The presentation of these awards, 
together with those for papers which have not been sub- 
ject to discussion, and will be announced later, will take 
place at the inaugural meeting of the next session. 





Biast-FuRNACES IN THE Unirep States.—The number 
of furnaces in blast in the United States at the com- 
mencement of February, 1898, was 184, as compared wit 
154 at the commencement of August, 1897; 173 at the 
commencement of August, 1896; 215 at the commence- 
ment of February, 1896 ; 200 at the commencement of 
August, 1895; and 179 at the commencement of February, 
1895. The weekly productive capacity of the furnaces in 
blast was as follows at the dates named: February, 1898, 
228,338 tons ; August, 1897, 165,378 tons ; February, 1897 ’ 
162,959 tons ; August, 1896, 157,078 tons ; February, 1896, 
198,599 tons; August, 1895, 180,525 tons ; and February, 
1895, 163,391 tons. The production would appear to be 
now proceeding upon a heavier scale than at any time 
during the 36 months under review. _ The weekly 
productive capacity of the furnaces in blast has 
moved on as follows month by month during the last 
six months ; September, 1897, 185,506 tons; October, 
1897, 200,128 tons; November, 1897, 213,159 tons ; De- 
cember, 1897, 226,024 tons; January, 1898, 226,608 a i 
and February, 1898, 228,338 tons. The production oy 
thus — to have been steadily increasing during the 
past half-year, 








May 6, 1898.] 


ENGINEERING. 


577 














ON RESISTANCE TO THE MOTION OF 
SOLIDS IN A FLUID.* 
By Mr. B. Scuretprop, of Bergen. 


Ir can hardly be disputed that the efforts which have 
been made to discover the magnitude and character of 
those forces of which the total resistance to the motion of 
solids in a fluid is yeaa have not been very success- 
ful. As long as the hypothetical conditions of a solid 
passing through a frictionless and absolutely incompres- 
sible fluid are considered, the deductions of the modern 
theory of resistance are incontestable. But taking into 
consideration the actual conditions prevailing in a fluid 
which, like water, is compressible—even if it be but 
slightly so—and the — of which oppose a relative 
motion by friction, then a field of a very different cha- 
racter has been entered, and the gap which separates 
these two fields is a very wide one, and has proved to be 
a very difficult one to bridge. The stream-line theory, 
which has been very commonly accepted by naval archi- 
tects, and the wave-line theory, based upon it, are ad- 
mittedly not perfect, but open to objections in several im- 
portant respects, when actual conditions are considered. 

In the first place, the stream-line theory is not esta- 
blished upon elementary, clear, and indisputable facts ; 

In the second place, it does not, in a satisfactory 
manner, account for all observed phenomena ; and 

In the third place, it does not—either in kind or 
degree—give satisfactory and clear answers to those ques- 
tions which the naval architect must know, to be able to 
design intelligently the wetted surface of his ships. 

Moreover, it seems that one circumstance, which, in the 
estimation of the writer, occupies a central and very im- 
portant position in the problem, has been ignored, or at 
all events obscured, by the stream-line theory. Let the 
solid shown in Fig. 1 given in even motion in the 
direction of the straight arrow, and let it be so far sub- 
merged below the surface of the water that no surface 
disturbances are created by this motion. During a cer- 
tain interval of time the solid will change its position from 
the one shown in dotted to the one shown in full lines. 
If the space under consideration is divided by a trans- 
verse plane X X, immovable with reference to the out- 
side disturbed water, there must, during the time in- 
terval mentioned, have been removed from the space to 
the left of X X a quantity of water a, and an exactly 
equal quantity b must have found its way into the space 
to the right of this assumed plane. As neither of these 
spaces have altered their boundaries during this time, 
and as water is practically incompressible, he only pos- 
sible conclusion must be that a quantity of water = a = 
b has, during this time interval, been flowing through 
the dividing plane X X in the opposite direction of the 
one in which the solid is advancing. This flow, which is 
a function of the amidship section and the velocity, takes 
place in a fluid which is not perfect, not frictionless, con- 
sequently energy is consumed by it, and, be this loss 
er or small, it cannot be placed under any of the three 

eads—skin friction, eddy-making resistance, or wave- 
making resistance. 

In consequence of this flow, the relative velocity of the 
solid and the water which immediately surrounds it, must 
be greater than its absolute velocity in relation to the 
outside undisturbed water; and this circumstance must 
necessarily have some bearing upon the magnitude of 
skin friction. 

It is not, however, intended here to enter into any ex- 
tended discussion of existing theories ; but, on the con- 
trary, to point out that in the absence of elementary, 
clear, and indisputable facts upon which to base these 
theories, any suitable criterion for their profitable dis- 
cussion is also wanting. Such facts, adapted for a rational, 
scientific inquiry of the subject, have not been supplied 
by measurements of the total resistances on solid models. 

e experiments conducted upon models of ships by the 
late Mr. Froude have undoubtedly been exceedingly 
valuable, in so far that they have been directly applicable 
to the determination of lines for certain hulls ; A each 
experiment must occupy an isolated position, the chain 
or law which should make a grouping or combination pos- 
sible being out of reach. That this want will ever be 
supplied by accumulated information about total resist- 
ances is hardly to be expected; and this doubt may 
perhaps be illustrated by making a comparison with an- 
other branch of physical research, where efforts have been 
more successful. If we—while not possessing any know- 
ledge about the strength of materials, and the law of the 
parallelogram of forces—had, in some way, inherited from 
our fathers a number of complicated bridge designs ; and, 
at the same time, our only access to further knowledge on 
the subject was limited to the testing of these bridges to 
destruction ; 
Strain sheet within our reach would be very slight indeed. 
And--as to the case in hand—when our only source of in- 
formation is the measurement of total resistances which 
are made up of several components, depending for magni- 
tude upon so many varying conditions, we are not more 
favourably situated than in the case assumed above. 

he dynamic forces, of whatever nature they may be, 

by which the fluid resists the motion of a solid, must be 
transmitted through the skin of the solid. And whether 
it is intended to furnish the naval architect elementary 
pp openers about the degree in which the different parts 
of the surface contribute to the total resistance, and the 
ego in which varying qualities of the surface influence 
; robe, see of these contributions ; or it is desired to 
re ced een Suitable as bases for scientific inquiry of the 
it oe phenomena attending the creation of these forces ; 
inane uatural to the writer that efforts should be pri- 
th rily directed towards obtaining full information about 
© actual magnitude and character of the forces to which 


Paper read before the Institution of Naval Architects. 


then the probability of ever placing the | 





the various parts of the skin are submitted. And if it 
was possible to measure these forces, and subdivide them 
in homogeneous groups, so as to permit examination and 
study of each separate group, this information would un- 
doubtedly be the means of solving most of the important 
questions relating to this subject which are at issue at 
present. 

It is the object of the present paper to point out a 
method by which it is hoped experimentally to secure in- 
formation of this character about these forces. These ex- 
—* it, is proposed to conduct in two series. But 
.efore entering into the practical questions involved in 
the construction of models and recording apparatus of 
which it is proposed to make use for these experiments, it 
will be attempted to examine briefly the character of the 
information which it is hoped to obtain, The models 
for Series I. (see Fig. 2) will have a cylindrical middle 
body, and the longitudinal sections of ends will be 
bounded by strictly mathematical curves. This princi- 
pally to be able to give brief and still exact information 
of their forms, and to facilitate computations which will 
have to be based upon these forms. Character of surface 
and degree of smoothness to be of the same standard 
kind, to facilitate easy reproduction and description. By 
these models it is attempted to obtain automatic, con- 
tinuous records of resistances parallel to the axis for 
varying speeds separately for each of the three parts A, 



































B, and C, which, according to common opinion, contri- 
bute components of very different magnitude and cha- 
racter to the total resistance. During a set of experi- 
ments with each model it will be towed at different 
depths below the surface, including the position in which 
the longitudinal axis coincides with the surface of the 
water. The middle body B of these models will be sub- 
jected to static pressure as a normal force; and if other 
forces of this character are created by the motion, they will 
have no influence upon recorded resistances, because they 
will have no components in that direction. If there 
should arise any oblique forces on account of the motion, 
the longitudinal components of these forces would be re- 
corded, together with the skin friction. But if forces of 
this character have come into existence this will first be 
ascertained by experiments under Series II. Otherwise, 
this part B should presumably be submitted exclusively 
to skin friction ; and by altering the character of surface, 
its length, &c., there will be supplied material for the 
study of this particular kind of resistance, as it actually 
exists ina solid, approximately ship-shaped body, and on 
parallel surfaces placed among curved ones. 

As the separately recorded resistances of the ends are 
of a composite nature, containing—like the total resist- 
ance of the body—two or perhaps more, groups of forces 
of different character, it may appear that, by this series 
no considerable advance has been made towards the 
desired end ; namely, a subdivision of the resisting forces 
into homogeneous groups. But if the dynamic forces 
may be divided into but two groups, one acting normally 
to the surface and the other parallel to it, it may be 
demonstrated that there is a strong probability of securing 
satisfactory information about these groups iy ! a judicious 
change of the models of this series alone. This demon- 





stration will not be attempted here, however, because it 
is expected to secure the necessary supplementary infor- 
mation, by which to obtain a firmer hold on these forces, 
by experiments under Series IT. 

Some very important questions will, at any rate, be 
answered directly by Series I. To what extent the three 
parts contribute to the total resistance, and how this rela- 
tion varies by varying speeds, will be made plain. By 
alterations in form, it will be seen, if any certain change 
has a general, or merely a local influence. If, for in- 
stance, the resistance of part C be independent of the 
shape of — A, or the distance between these parts, as 
decided by the length at middle body B. Moreover, if 
the point at which surface disturbances set in is carefully 
observed, it will be made manifest how, to what extent, 
and upon what part of model, the wave-making influences 
the resistance. After a few experiments of this series it 
will be made very plain whether the stream-line theory 
in its main teachings is correct or not ; whether there is 
a resistance due to form—as represented by records of the 
ends—at the lower speeds, and before surface disturb- 
ances are created. 

The principal object of this series of experiments is, 
however, to secure material for the study of skin friction, 
and, as to the ends, to obtain a control or test upon the 
accuracy of returns of Series II. By the Series IT. it is 
desired to obtain continuous records of the magnitude, 
direction, and location of the resultant of all the exterior 
forces to which integral parts of the surfaces are sub- 
mitted. 

For this purpose the part under consideration is by longi- 
tudinal radial planes divided up into a number of—say, 
10—sections. Rach of these sections is by anti-frictional 
bearings (see K,, Ks, and Ks, tes 9, page 575) pre- 
vented from all motion except parallel to a longitudinal 
radial plane through the centre line of the section. In 
this plane the resultant W,» (see Fig. 3) of all the exterior 
forces, in which the static pressure would be included, will 
be met by the three reactive forces R;, R., and R;. Of 
these, R; and R, act perpendicularly to the axis of the 
model, and a continuous record of their magnitude at 
varying speeds is secured, while Rs acts parallel to the 
axis, and is not measured. It equals, however, the re- 
sistance obtained by Series I. for corresponding experi- 
ments. W» may be considered Fy into a 
parallel component Wi = R,; and a perpendicular com- 
ponent Wy — O; must be the point of intersection for 
all of these three forces. For a state of equilibrium the 
following equations would then obtain : 


Wp + R, + R, = 0 
Wy x (I—X,) + Ry l= 9. 

By these two equations the two unknown quantities 
W, and X, may be determined, and hence the perpen- 
dicular component of the resultant W» and the location 
at the pomt O, made known. If the same experiment 
is repeated with all conditions unchanged, except that 
the position of Rs is changed to (Rs), we would obtain 
two new equations, exactly similar to those already 
stated, with the exception of X». being substituted for 
X,, and by which the location of the point O, would be 
determined. Thus we have fixed two points through 
which the resultant must pass, the direction of both of 
its components, and the magnitude of one of them. Con- 
sequently the resultant W» can be determined as to mag- 
nitude, location, and direction. And, as an extra test 
upon the correctness of results, we have the returns from 
corresponding experiments under Series I. Let a model 
for Series II. be submerged to a certain depth below the 
surface of the water. Any section of its surface would 
then be subjected to a static pressure P, (see Fig. 3). 
This force Py would be recorded, and the correctuess of 
the record might in this case be tested by computation, 
all the necessary data being at hand. Let it be assumed 
that all the exterior forces are subdivided into two groups, 
namely, normal forces, in which the static pressure is 
included, and parallel forces, including skin friction. 
Existing oblique forces will be represented by their com- 
ponents in these two directions. 

If the dynamic norrhal forces were evenly distri»uted 
over the surface, then the resultant of all normal forces 
would maintain the position and direction of the static 
pressure Py, which passes through the centre of gravity 
of the surface. It is, however, generally assumed that 
these normal forces depend upon the obliquity of the sur- 
face to the line of motion,* and, if we could assume a 
speed at which the normal force acting upon the extreme 
forward part of the section—the most oblique part—alone 
would be so great as to make the normal forces acting 
upon the other parts of the section insignificant in com- 
parison, then this force (Prim) would become the resultant 
of all the normal forces. This (Pum) is the limit of the 
forces of this order, which limit, however, never will be 
closely approached. The angle a expresses the limits 
within which the resultant of the normal forces — vary 
as to direction ; and, as this angle is considerably less 
than the half of the opening angle of the body, and, 
moreover, as its higher limit never will be closely ap- 
proached, it will be seen that this resultant cannot be 
subject to great changes as to direction. It will further 
be obvious that there must exist a certain relation be- 
tween the three qualities of this resultant; a change in 
location must be attended by a corresponding change in 
magnitude and direction. If the parallel forces—which, 
presumably, chiefly consist of skin friction—were evenly 
viatributed, the direction and location of the resultant of 
these forces might be ascertained 7 computation ; and 
these two qualities would not be altered whatever the 
magnitude of these forces may be. In this case the re- 
sultant, indicated by Fy on Fig. 3, would be perpendicular 
toP,. Itis, however, assumed that these forces (skin fric- 





* Beaufey and Joéssel’s experiments, 
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tion) are more heavily distributed towards the cut-water* ; 
and employing a similar reasoning to the one used above, 
Fiim, being a tangent to the extreme forward part of the 
section, would become a never closely approached limit 
of their resultant, as far as direction is concerned. If at 
a certain speed v a resultant W, of all exterior forces has 
been found, it will be possible, by the aid of the reasoning 
just employed, to determine with close approximation 
the direction of its components F, and P, ; and hence the 
magnitude of these forces would also be determined with 
a corresponding degree of accuracy. F, may, then, be 
compared to a corresponding quantity, derived by com- 
putation from experiments upon the middle body under 
Series I., allowance being made for a closer proximity to 
the cut-water. If this comparison should bring discre- 
pancies to light, manoeiiel forces have probably been 
at work. P», may be decomposed into its components P, 
and P,, the latter being the resultant of all the dynamic 
normal forces; and its magnitude as well as direction 
and location may be ascertained either analytically or 
graphically (as shown). 

By changing the character of the surface on this model, 
leaving form and all other conditions unaltered, a corre- 
sponding change in F, should be recorded, while Pn should 
remain as before. If records disappoint this expectation, 
it shows that a change in the character of the surface 
creates oblique forces, or has an influence upon already 
existing ones, and that the subject even of skin friction 
is a far more complicated one than might be expected. 

3ut by the same means by which the existence of such 
oblique forces have been detected, their magnitude and 
character may also be determined by accumulating in- 
formation. ‘To carry this inquiry any further at present 
would, however, hardly be profitable, if the effort has 
been successful to prove that through the information 
about the resultant of the exterior forces, as to magni- 
tude, direction, and location, means have been acquired 
by which each homogeneous group of forces may be 
singled out for itself ; making possible a detailed study of 
each such group, as to its particular nature, variation 
with speed, dependence upon certain conditions, &c. 

The writer believes it is merely expressing an axiom 
to say that such subdivision or grouping of homogeneous 
forces is an indispensable foundation for an intelligent 
discussion of this subject, and a necessary condition for a 
scientific treatment of the phenomena involved. This is, 
moreover, in full accordance with experience gained on 
other fields where complicated questions have to be dealt 
with. The efforts must be to eliminate from the inquiry, 
as far as possible, all except those influences which at any 
time are under consideration. 

In describing the leading features in the construction of 
the models and recording apparatus, of which it is pro- 

yosed to make use for these experiments, the reservation 
7 to be made that the drawings have been prepared ex- 
clusively for the purpose of illustrating the present paper. 
Hence the object has been to show, as clearly as he 
the principal parts of the construction, without making 
any special efforts towards obtaining the best possible 
details, or a correct proportioning of parts. 

The manner in which it is proposed to tow the models 
is shown in Fig. 4. On a frame built of mild steel a plat- 
form is erected in the bow of the steamer, on board of 
which the recording apparatus is arranged. From this 
platform, which to a great extent is open, the models and 
surface disturbances may be kept under close surveillance 
during the experiments. In this position it is also ex- 
pected that the models will be kept best outside the dis- 
turbing influences produced by the steamer. The models 
for Series I. will first be described. The three parts A, B, 
and C (shells) are mounted on a hollow steel shaft D, of 
such radius that its deflection by the loads it has to carry 
will be kept within very narrow limits. It is possible 
that the stiffness of this shaft may have to be reinforced 
by stays. 

A concentric position of shells and shaft is maintained 
by radial rods a, and a relatively rotary motion is pre- 
vented by tangential rods } (see Section Z Z, Fig. 11). 
The ends of these rods are finished with sharp edges, which 
rest ingrooves, so as to permita longitudinal motion of 
shells with relation to shaft with the least possible resist- 
ance, while, at the same time, any other relative motion is 
prevented. The longitudinal forces to which each part 
of the shell may be submitted are, in the manner shown, 
transmitted to the flanged sleeve a,, which, by the 
arrangement shown in section on the model for Series II., 
is given only a very small play longitudinally. 

The shells are mounted on light metal frames, which 
for Series I. are rigidly fastened to angular rings. Over 
this metal frame is drawn a strong but thin and flexible 
rubber coat, which extends from each of the solid extreme 
ends of the model to the middle body, and which has been 
given a form closely conforming to that part of the model 
which it is intended to cover. By this rubber coat a 
water-tight and flexible covering has been provided for 
the narrow apertures (;5 in. to 34 in. wide) which sepa- 
rate the shells of the ends from the solid end and the 
middle body. Outside the rubber coat a wooden cover- 
ing is neatly applied, fitting closely to the raised edges 
of the metal frame. And between the surfaces thus 
provided the rubber coat is pressed, so as to prevent 
water from entering under the wooden covering. The 
object is now a threefold one. 

In the first place, it is desired to have spiral springs S, 
Figs. 8 and 10,—one end of which set up against flanges 
on a;—which at any time, while an experiment is carried 
on, exactly counterbalance the longitudinal forces trans- 
mitted to these flanges from the shells. 

In the second place, to obtain on board the steamer, by 
which the model is towed, an accurate continuous record 
of the varying lengths of thesprings. Having beforehand 


ascertained the forces which the springs will develop 
corresponding to any variation in length, the resistances 
would at any time be obtainable. And, in the third 
place, to obtain an accurate record of the velocity of 
advance of the model. To obtain these objects it is in- 
tended to proceed in the following manner: _ 

In each of the three parts a very small electric motor F, 
Figs. 8 and 10, is suspended from the shaft. These motors 
are all fed from a storage battery on board the steamer, 


| as a, comes slightly forward of its neutral position, rota. 
tion will take place in the opposite direction, and the 
spring be permitted to lengthen. Accuracy of results 
will in a great measure depend upon the keenness of this 
switch, making the motor respond to the slightest change 
in position of the flanged sleeve a}. 
As the exterior forces which it is desired to record by 
this series of experiments will be directly transmitted to 
the flanged sleeve a, it will be seen that there is a steady 
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through acommon conductor and return wire insulated in 
the cable indicated in Fig. 4. Each motor acts through a 
gear upon a screw F, on which a nut with suitable flanges 
forms the support for the other end of spring 8. On their 
way to the motor the electric conductors pass through an 
electric switch G, rie. 8, which is fastened to the shaft, and 

rated by the shell through the longitudinal motion of 
the flanged sleeve a,. This switch has three positions. 
When a, is placed in the middle of the space which it— 
by limitations already mentioned—is permitted to travel, 
the switch will prevent the passage of any current to the 
motor. But when this neutral position is passed ever so 
little in either direction, the current will be fed to the 
motor. If a; is pressed by its neutral position against the 
spring, the switch will cause the motor to revolve in such 





* Mr. Froude’s experiments, 





a direction that the spring S is compressed, and as soon 


tendency, while the current is on, to make these forces 
counterbalance the pressure produced in the spring 8. 
The lengths of the spring S will be recorded upon a 
continuous strip of paper some 15 in. or 18 in. wide. Tl.is 
paper—record sheet—is given an even motion across 4 
table on board the towing steamer. To each spring 8 
corresponds a pen, or pencil-point, which is supported in 
suitable guides, permitting the points to move in a direc- 
tion transverse to the one in which the paper is moving. 
The motion of each point is actuated through a screw, by 
two sets of electro-magnets, in such a manner that the point 
will move a certain, very small, distance to the right for 
every beat of the one set of magnets, and an ual dis- 
tance in the opposite direction for every beat of the other 
set. These magnets are again operated by a galvanic 
battery, and are, by insula‘ed electric conductors, carried 
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through the cable and hollow shaft, connected to switches 
G and suitable contacts arranged on one of the gear 
wheels, connecting the electric motors with the screws F. 

For every twentieth part of a revolution of the screws 
F, a contact will made, and the corresponding pen, 
or pencil-point, will move a short distance on the paper ; 
while the position of the switch G will determine whether 
this motion shall record a certain lengthening, or a 
shortening, of the spring; viz., a reduction, or an in- 
crease, of the exterior forces to which the part in ques- 
tion is submitted at the time. 

To record the velocity of advance, three logs, some- 
what as illustrated, are employed. They are mounted 
together on a common frame, and towed from a pole ex- 
tending horizontally out from the steamer, near the sur- 
face of the water, and so far ahead that the logs are kept 
outside the influence of the diverging waves in the bow. 
See sketches, Figs. 5 and 6. To each of these logs lead 
two insulated wires, between which a contact is made for 
every revolution of the propeller. Each log has its sepa- 
rate circuit, in which is placed a galvanic battery, and an 
electric magnet operating a needle-point. Near one of the 
edges of the record sheet (see Fig. 7) four columns are 
arranged. Of these each log has its own, and for every 
revolution of the propeller the needle-point will make a 
mark in the corresponding column. 

In the fourth column a needle-point will make a mark 
at intervals of five seconds. The distances represented 
by one revolution of a log have to be ascertained by re- 

ated runs at various speeds over a measured mile. By 
a comparison between the distances represented by the 
log marks, and the s they cover in seconds, a record 
of the velocity of advance is obtained corresponding to 
the resistances recorded in the middle portion of the 
paper. As already stated, it is intended by Series II. to 
measure the lateral forces to which the shells are sub- 
mitted for the purpose of ascertaining the resultant of 
exterior forces. 

In the models for this series the parts which it is in- 
tended to investigate are, by longitudinal radial planes, 
divided into sections, and each of these sections are by 
antifrictional bearings K,, Ky, Ks prevented from any 
motion except parallel to a longitudinal, radial plane 
through its centre line. Motion in this plane is further 
limited roughly laterally by tongue and grooves in bear- 
ings K, and K;, and longitudinally by rods m and the 
fixed ends of the model. All joints are made watertight 
by the rubber coat already described. Assoon as the mode 
is submerged in water, the longitudinal component of the 
static pressure will be transmitted through arms M and N 
and rods m from shell to shaft. By these members the re- 
active forces R, (Fig. 4) are carried. Toinsure that these 
forces are transmitted in a parallel direction to the axis of 
the model, the rods m are provided with sharp edges at one 
end, while the other end, which is finished as a circle, 
the radius of which equals the length of the rod, rests 
against a plane surface exactly normal to the axis of the 
model. By the construction, all the dimensions corre- 
sponding to the quantities 2, h; and h» will be known, 
and by the previously submitted analysis it has been 
shown that all the forces which it is necessary to measure, 
to learn what is desirable to know about the resultant 
of the exterior forces, are the reactive forces R and Ry». 
These forces are transmitted through radial rods a, which 
are provided with broad edges at foth ends, to angular 
levers, and from these further by longitudinal rods to 
flanged sleeve a, which forms a part of the measuring 
apparatus previously described, and by which these 
forces R, and Ry will be recorded in exactly the same 
manner as under Series I. 

All the sections into which the shells are divided under 
Series II. must be very accurately balanced as to weights, 
and not merely as to their total weights, but also as to 
its distribution upon the reactive points a, a. If this be 
attended to, these weights need not be considered any 
further during experiments, because they will have no 
influence upon the recorded forces. The weights of 
exactly opposite sections will balance each other ; the 
weight of the rg 0 one being added to, and the weight 
of the lower one being deducted from, the exterior forces 
acting on each part. 

On the drawing, the shell of the middle body of the 
model for Series II. is shown rigidly fastened to the shaft 
by a substantial frame. If it should be found desirable, 
however, to ascertain if this part is submitted to any 
dynamic forces which are not parallel to the surface, a 
similar arrangement may be made for this part, as shown 
for the forward end, with such modifications as the dif- 
ference in form may occasion. 

The static pressure will in all cases, but more especially 
at small speeds, be the most prominent component of the 
recorded forces. Hence the dynamic forces have to attain 
a considerable magnitude, before their influence upon the 
resultant becomes strongly perceptible. Moreover, the 
Springs will be greatly compressed by the static forces, 

fore any dynamic forces come into existence, and these 
have then to be recorded upon springs which are far less 
Tesponsive to slight changes in the acting forces, than 
would be the case if the springs had been partly relieved 
from this static pressure. It is a matter of course that 
these circumstances, in a t measure, will injure the 
accuracy of recorded results. This difficulty it will be 
Possible, however, to obviate almost entirely by filling 
the inside of the model by compressed air, of such pressure 
that it nearly or entirely counterbalances the static pres- 
Sure on the outside. For this purpose the inside of the 
model should be kept in continuous communication with 
= air tank on board the steamer, through the hollow 
oe D, and aline of pipes, which has to be flexible for a 
short distance near the model to permit adjustments of 
: depth below the surface of the water. ‘The pressure 
oF the air to be recorded by a gauge kept under close 
observation while experiments are in progress. 








The model, being secured to the towing steamer with 
its longitudinal axis originally horizontal, will have this 
position altered, if the steamer, at different speeds, alters 
its trim. By suitable instruments this change of trim 
must be recorded ; because any deviation from the hori- 
zoutal position will add new forces—components of the 
buoyancy of the model—to the recorded results. And to 
be able to introduce proper corrections for these forces, 
they must be known. In Series I. these forces will, with 
a very slight deviation from the horizontal, attain a con- 
siderable magnitude ; because here the component of the 
buoyancy parallel to the axis—in which direction the 
forces in this case are measured—will vary with the sine 
of the angle of deviation. 

Absolutely smooth and undisturbed water is an essen- 
tial condition for successful results. And, in passing, it 
may perhaps in this connection be proper to state that 
the writer has one of the narrow well protected ‘‘ Fjords” 
of Western Norway in mind as a suitable place, where 
the most desirable conditions probably will be found for 
the conduct of these experiments. 

The experimentalist takes up his position in front of 
the record sheet, and by speaking tubes he is kept in con- 
stant communication with an assistant on the platform 
in the bow, the officer in charge on the bridge, and the 
engineer in attendance. Any occurrence which may be 
thought in any way to have an influence upon the results 
is at once communicated, and a brief note made upon the 
record sheet itself, which the experimentalist is keeping 
under personal observation. 

The models, the recording apparatus, the logs, &c., are 
to be considered as scientific instruments ; and in conse- 
quence of this the perfection of the design in all its 
minutest details must be carried out with the utmost care 
and best available advice ; the workmanship and materials 
must be of the most select character; and upon the ad- 
justment of the instruments must be bestowed a consider- 
able amount of patience and good judgment. 

‘The main features involved in the construction and use 
of the models, recording apparatus, &c., have here been 
briefly presented; and the object has been chiefly to 
prove that the task of ascertaining the magnitude and 
character of those dynamic forces, to which the skin of a 
solid passing through water is subjected, is a possible 
one. But it is admitted, that to furnish an oppor- 
tunity for judging correctly the ultimate value of 
the present proposition it is not sufficient to prove 


]| that the task is possible; because the value in this 


case will, to such considerable extent, depend upon the 
accuracy of the results obtained. Success in this respect 
will, however, in a great measure be a question of details; 
and an extensive treatment of details will necessarily be 
limited by the scope of a paper like the present. ore- 
over, the writer believes it very improbable that such 
details will be made in every way satisfactory before 
some lessons have been furnished by actual attempts. If 
it is attempted at present to form a+judgment of the 
accuracy to be expected from these experiments, three 
points should not be overlooked. In the first place, the 
records are continuous, and we may be certain that the 
natural forces which we are attempting to investigate, 
when correctly recorded, will represented by ver 
even curves; while almost all disturbing influences will 
lack continuity ; and hence disclose their presence by sus- 
spicious and, more or less, abrupt breaks in the evenness 
of the record. In the second place, when a model has 
been placed in ition and adjusted, it will take, com- 
paratively, but little time and effort to repeat an experi- 
ment any desired number of times. And the number of 
returns is a factor of accuracy. And, in the third place, 
the experiments are conducted in two separate series, of 
which the one providesa test upon the accuracy of the other. 
Disagreements between corresponding results in the two 
series will not merely disclose the —— of inaccuracy, 
but, most probably, give some indication both as to the 
magnitude of the error and in what quarter it must be 
looked for. It seems reasonable to expect that the results 
of these experiments should prove very appropriate as a 
basis for a comprehensive and profitable discussion of 
this subject. These results are excellently well adapted 
for general publication, and by certain letters and num- 
bers of reference attention may be fixed upon : 

(1) A certain model of sharply defined form, dimen- 
sions, and character of surface, simple enough to be easily 
held by the mind while a comparison is being made ; and 

(2) Darien graphically-presented curves of resistances 
corresponding thereto. 

One circumstance of considerable importance deserves 
to be mentioned here, namely, the results will go forth 
directly, without having to through any person’s 
mind for digestion or translation ; by which process per- 
sonal views might easily be confounded with direct 
returns, the function of the experimentalist being exclu- 
sively to obtain correct results, and present them in clear 
and intelligible forms. 

The task of securing this information will, however, 
neither be a quick, an inexpensive, nor an easy one ; and 
the questions to which a complete criticism is invited 


are : 

In the first place, if the facts which it is here expected 
to learn are sufficiently important to warrant the cost of 
securing them ; and, in the second place, if the methods 
here briefly outlined are found sufficiently practicable 
and promising to warrant the attempt. 








Tue Surz CanaL.—The transit revenue collected by the 
Suez Canal Company in March, amounted to 296,000/., 
as compared with 278,800/. in March, 1897, and 124,800/. 
in March, 1896. The aggregate collection in the first three 
months of this year was 885,975/., as compared with 
725,718/. in the corresponding period of 1897, and 847,197/. 
in the corresponding period of 1896. 





EXPLOSION OF A CHEMICAL STILL. 

A ‘* FORMAL investigation ” has been held by the Board 
of Trade at the Town Hall, Hull, relative to the circum- 
stances attending the explosion of a tar still which 
occurred on December 21, 1897, at the works of Messrs. 
Major and Co., Limited, Chemical Manufacturers, Scul- 
coates, Hull, and whereby five lives were lost. The Com- 
missioners were Mr. Howard Smith, barrister-at-law, and 
Mr. J. H. Hallett, consulting engineer. Mr. K. E. K. 
Gough conducted the investigation on behalf of the Board 
of Trade, and Mr. Aske, solicitor, represented Messrs. 
Major and Co. 

Mr. Gough, in opening the proceedings, explained the 
construction of the still which was used for the distillation 
of tar. It wes, he said, periodically examined by a man 
named Mason who was a mechanic in the employ of 
Messrs. Major, and it would appear that during the six 
or seven months preceding the explosion the valve on top 
of the swan neck was changed from time to time. This 
valve appeared to have been regarded asa tell-tale to 
show whether the distillation was proceeding satisfac- 
torily ; it was not intended to relieve the still of an accum- 
ulation of pressure, and he thought Mr. Majer would tell 
the Commissioners that in the ordinary working of that 
still, which was known as No. 7, if the valve lifted, and 
remained lifted for any time, it was an indication that 
something was wrong. It would then be the duty of the 
stillman to at once draw the fire, or, if the still was being 
charged, to stop charging. In November last the crown 
of the furnace was repaired by Mr. Snowdon, by whom 
the still was made in 1895. Some of the plates were 
found to have ‘‘buckled,” and one or two of them 
were cracked in being replaced, but they were renewed. 
After this was done the still was thoroughly examined 
by Mason, who found it to be in all respects in good 
condition. Creosote was pumped into the still by means 
of a steam pump, and steam was also u in 
direct connection with the still, and also in con- 
nection with the condenser. The steam was supplied 
by two boilers, the safety valves on which were loaded to 
blow off at 100 lb., and 80 lb. to the square inch respec- 
tively, but usually the working pressure was about 70 Ib. 
The capacity of No. 7 still was about 8000 gallons, but, 
in charging it, it was not the practice to fill it. The stills 
were not fitted with thermometers, and the ——— 
in them could only be given approximately. The esti- 
mated temperature at the close of the distillations was 
about 500 deg. Fahr., and Mr. Major, who had had very 

t experience in distilling, would tell the Court that 
ne did not apprehend any danger in charging the still in 
question. 

On December 18 No. 7 still was charged with light oil, 
and on the night of the 19th the fire was lit, and from 
6 a.m. to 5 p.m.on the 20th the first rannings were coming 
through. tween 5 p.m. on the 20th and 6 a.m. on the 
21st the distillation changed to crude carbolic oil. At 
10.30 a.m. on the 21st the stillman ceased firing, and 
turned on the steam. At noon the fire was drawn, the 
process of distillation then being completed. The thick- 
ness of the plates was 4 in., and the still was very nearly 
enclosed in brickwork, the effect of which would, no 
doubt, be to retain a very considerable amount of heat 
in the still. It was estimated that at the end of six 
hours the heat of the interior of the still would closely 
approximate to 400 deg. Fahr., or, in other words, the 
temperature would fall about 100 deg. from thé time when 
the process of distillation had been completed. On 
December 21 the process of distillation was in charge of 
Mr. James R. Wood, who, although young, had had 
very considerable experience. He was unfortunately 
killed by the explosion. Mr. Major would prove pro- 
bably to the satisfaction of the Court, that Mtr. Wood 
was thoroughly competent for the duties. At 6 p.m. on 
December 21, Mr. Wood ordered that No. 7 still should 
be charged with creosote. After the pump was started 
the valve on the top of the still commenced blowing. 
The pump was stopped, but the valve continued to blow 
off. The pump man then fetched Mr. Wood, and, on re- 
turning, the valve had fallen back on its seat; so Mr. 
Wood ordered the pump man to pump again slowly. 
After the pump hel made about six strokes the still 
exploded. Mr. Wood and three workmen were killed 
instantaneously, and the still man--Pearson—was so 
severely injured that he died the following day. After 
the explosion the still was examined by engineer-surveyors 
to the Board of Trade, and they found that the only out- 
lets for any peer generated in the still were the valve 
on the top of the swan neck, the area of which was about 
one-third of a square inch, and the hole in the cover of 
the receiver, which was equal to about .371 of a square 
inch. That, Mr. Gough said, was a short statement of 
the case upon which he proposed to call evidence. 
Messrs. Major and Co. has offered the Board of Trade 
every possible assistance in obtaining the necessary evi- 
dence to place before the Commissioners. 

Mr. John Lewis Major, the managing director of Messrs. 
Major and Co., Limited, said he had had about 20 years’ 
experience in the distillation of oil and tar. Mason, who 
attended to the stills, which were seven in number, 
was a blacksmith by trade, and had been with his firm 
about 11 years. In the ordinary course of working the 
stills were practically not subjected to any pressure. He 
specified, with Mr. Snowdon, the maker of the still, for 
the thickness of the plates, but nothing was said 
about pressure. Half-an-inch was very much over the 
strength required for the pressure. The average life 
of a still was 15 or 20 years. He had always in- 
structed his men to regard the valve on the top of 
the swan neck as a signal, and if they saw it blowing 
off they had to stop whatever b oapasennae they were 
carrying on. The principal difticu y experienced with 
the stills was the ‘‘ buckling” of the plates over the 


furnaces. They pumped oil into No. 7 still through a 
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coil, but the other stills were not so fitted. The object 
of the coil was to warm the oil before it was discharged 
into the still, and, secondly, to discharge it above the 
crown of the furnace. They regarded the valve which 
had been referred to as a safety valve, to relieve the still 
of pressure up to a certain point. The men who worked 
the stills had clear orders not to let the pressure accumn- 
late. If the pressure did accumulate, witness said he 
would not regard the valve as an effective safety valve. 
Mr. Wood was well acquainted with the working of 
stills. In the beginning of 1897 he was appointed works 
manager under i supervision of witness. Continuing 
his evidence, Mr. Major described very fully the process 
of distillation, and said that the steam was immediately 
dissipated when turned into the still, and if there was a 
pressure of more than 4 lb. the valve on the top of the 
swan neck would lift. If the valve lifted steam would 
be immediately shut off. It was difficult for him to 
express an opinion as to the cause of the explosion. There 
were two possible causes but they were rather remote, 
and he would prefer to leave the matter to the Commis- 
sioners to determine. 

Mr. Edwin Snowdon, boilermaker, deposed to having 
constructed the still of 4 in. B.B. Staffordshire iron. He 
did not construct it to any particular pressure nor did he 
consider the bursting pressure, but he did not at all intend 
it to be used for steam pressure. He repaired the 
bottom of the still last November and put it into good 
condition. 

By Mr. Aske: Whenever he reported anything the 
matter with any of the stills he drew Messrs. Major’s 
attention thereto, and they always ordered the necessary 
repairs. He did not fit the safety valve when he made 
the still. No mountings were supplied. 

Joseph Mason, mechanic at soe Major’s Works, 
said there was not, so far as his knowledge went, any 
difficulty experienced in working the still with the original 
valve during the twelve months it was on. The valve 
was changed by Mr. Major’s orders when the repairs were 
made to the still last November, but he did not know 
why it was changed for a ball valve. The ball valve 
was used about three weeks when it was changed to put 
another one in, according to a different idea of Mr. 
Major’s. He could not say why the wings of the winged 
valve were taken off. After Snowdon repaired the still, 
witness examined it very carefully and found it in good 
condition. The standing rule of the works was that 
when a valve was blowing off the stillman should draw the 
fire and stop the pumps. The creosote was in open wells 
in the yard, and moisture might thus have gotin. He 
had seen men pump water from the wells. 

John Keeble, the pump man, said Mr. Wood gave him 
orders to charge the still. He had previously known stills 
to be charged within six hours of finishing, but it was 
not a regular occurrence. On the day in question he 
started pumping, and after the engine had given eight 
strokes the valve began to blow, and the deceased man 
Pearson called upon him to stop. He did so and went 
for Mr. Wood. When he returned in five minutes, the 
valve had stopped, but air was coming out of the re- 
ceiver. A minute after the air stopped coming out he 
went on pumping by the order of Mr. Wood. He had 
made about six strokes when the explosion took place, 
and he ran away. The valve just gave a ‘‘ whiff” and 
the explosion ensued. 

Mr. George Henry Pearson, a member of the Hull 
Board of Guardians, said his brother was stillman at 
Messrs. Major’s works. He saw him at the infirmary 
after the accident, and asked him how it had occurred, 
and he replied that one of the stills had blown up, and 
that it was Wood’s fault, as Wood had ordered the pump 
man to goon pumping after he (Pearson) had pat ve him 
to stop. 

fy L. Maxted, member of the firm of Maxted 
and Knott, consulting engineers, said he had examined 
the exploded still. He found it fractured all round the 
bottom plate below the angle-iron, but could not say that 
he foal any evidence of deterioration of that plate. It 
was bent upwards to an angle of 30 deg. At first there 
was a bending stress, and then it pulled the plate in 
two. He had sent a portion of the plate to be tested, 
and the results showed the material to be good through- 
out. The net area torn through was 150 square inches. 
If the still were used as a steam boiler a safe work- 
ing pressure would be 10 lb. or 12 lb. on the square inch. 
If the valve area had been much larger he did not think it 
would have been sufficient to relieve any pressure rapidly 
formed. Assuming the pressure had been rapidly formed, 
the still would have been charged with safety if they had 
taken the manhole lid off. With reference to the cause 
of the explosion, witness said that he had formulated two 
possible theories, but the facts were so extraordinary that 
they were bound to look for remote causes. The one he 
thought the most plausible and feasible was the ignition 
of an explosive mixture inside the still. In his opinion 
the circumstances favoured that, rather than the theory 
of the relatively gradual accumulation of pressure in the 
still. There might be an explosive mixture inside the still 
which would cause no harin or damage unless it came in 
contact with a spark or flame. Or it might have been 
caused by spontaneous combustion. 

Mr. James Baynes, the city analyst, said that he visited 
the works after the explosion, but from his examination 
of the still he was not able to form the slightest opinion 
as to the cause of the disaster. He ehtaiaed a sample of 
creosote from the well, and had analysed it. He gave 
the results of his analysis, and said that from experiments 
he had made he found that in an open vessel when the 
creosote was heated to 300 deg. Fahr., and a match was 
applied, an explosion took place. A proportion of one 
part vapour to six or seven of air was the most explosive 
at that temperature. 

By Mr. Gough: He was somewhat of opinion that the 


explosion was the result of the ignition of an explosive 
mixture within the still. It might have become ignited 
at the furnace of No. 6 still, and have been drawn back 
from the still. There had been almost numberless cases 
of the ‘‘flash back.” He should say that the vapour had 
esca’ from the so-called ‘‘ safety valve” at the time it 
was blowing. 

Mr. John McEwan, engineer-surveyor to the Board of 
Trade, described the construction of the still and the 
effects of the explosion. He gave it as his opinion that 
the explosion was caused by pressure within the still, 
caused by the unusually rapid ——— of vapour. It 
would have taken an unusually large safety valve to have 
relieved the pressure which was generated. 

Mr. George William Buckwell, engineer-surveyor to 
the Board of Trade, agreed with Mr. McEwan that the 
explosion was due to over-pressure caused by the evapo- 
ration of the creosote pumped into the still. There was, 
he said, no necessity to assume that there was any water 
in the still. ‘ 

Mr. David Watson, a member of the Consultative De- 
partment of the Board of Trade, said that there was only 
one instance on record since the passing of the Boiler Ex- 
plosions Act, of an explosion of gas inside a still. In that 
case the still had been off for 14 days, and the pitch had 
closed the cock that led to the pipe. The stillman went 
to clear the cock with a red-hot poker, and caused the ex- 

losive mixture inside the still toexplode. The explosion 
lion the top off. He did not think the result of the 
explosion in the present case was consistent with the 
theory of an explosion of gas. Had it been so, it would 
have been much more violent and would have shown 
itself on the top. The top was not the weakest part of 
the still, but ad still rested upon brickwork, and con- 
sequently the bottom could not get away. He agreed 
that the area of outlet was insufficient to relieve the still 
of any accumulation of pressure. He accounted for the 
generation of pressure inside the still by the admission of 
a volatile liquid, creosote, at a low boiling point into the 
heated liquid in the still. 

Mr. Gough then submitted a list of questions on which 
he asked for the judgment of the Court, after which evi- 
dence was called on behalf of Messrs. Major and Co. 

Mr. Holmes, manager for Messrs. Brotherton and Co., 
distillers, and tar and chemical manufacturers, Leeds, said 
that since 1880 safety valves had been fixed to stills. The 
object of a manufacturer was to work at as low a pressure as 
possible or even with a vacuum. Working under a pressure 
retarded the generation of the vapours. As to the advisa- 
bility of a still having a safety valve or not, it had been 
debated over and over again, and no one could give satis- 
factory advice, because when the hydro-carbon vapours 
got into the air no one knew what was going to happen. 
There was a certain amount of risk as to whether they 
would fire or dissipate. With regard to a tar still, it was 
impossible to keep it absolutely tight, and to obviate the 
danger of its boiling over and getting on fire, the valve 
was arranged so that no vapour could escape into the 
yard. In view of these risks he thought a small valve 
was the more desirable. Messrs. Major’s still fulfilled all 
the requirements for the purpose of tar distillation. 

By the Court: He would not have put oil with a 
boiling point of 219 deg. into a still with a temperature 
of 400 deg., because an oil which boiled at 219 deg. would 
not be a creosote ; it would contain light volatile bodies 
which would rapidly volatilise when submitted to a tem- 
perature of 400 deg. He would be afraid of getting too 
much vapour in the still. 

Mr. Aske addressed the Court on behalf of Messrs. 
Major, on that the arrangement of their stills 
was according to the custom of the trade. 

Mr. Gough submitted that the valve fitted on the swan 
neck was only fitted as a tell-tale, and not in any sense as 
a safety valve. He thought that the deceased man Wood 
believed that the valve was 2 in. in diameter, and that it 
had an effective opening. He (Mr. Gough) was not pre- 
pared to submit that even if the boiling point of the creo- 
sote had been 320 deg., and if the safety valve had had 
an effective opening of 2in. in diameter, the explosion 
would have been avoided, but he did submit that the 
generation of vapour would have been very much less 
rapid. It would have given ample time for Mr. Wood 
to have formed an opinion that the still was undoubtedly 
too hot to be charged at that time. The most that could 
be urged inst Mr. Wood was that he committed an 
error of judgment in causing the still to be filled too 
soon. With regard to the theory that the explosion was 
due to the ignition of an explosive mixture, Mr. Gough 
said he thought it highly improbable, and not supported 
by the results of the explosion. The alternative theory 
was a far more reasonable one—that there was a develop- 
ment of vapour pressure, and that there was no adequate 
means of relief, and this, he submitted, was the most 
likely cause of the explosion. 

On the third af of the inquiry Mr. Howard Smith 
gave judgment. He reviewed at full length the descrip- 
tion of the still and the working of the process of distilla- 
tion, and analysed in a most comprehensive manner the 
evidence brought forward. The weight of skilled evi- 
dence was, he said, in the judgment of the Court against 
the contention of Mr. Baynes and Mr. Maxted as to the 
explosion being due to the ignition of explosive matter 
inside the still. The explosion was evidently caused by 
over-pressure and by that alone. So strong was the 
opinion held by the Court on this point, and having had 
considerable time to reflect upon it, they had no hesita- 
tion in finding that the explosion was due to over-pres- 
sure, consequent on a light oil having been admitted into 
the still at so high a temperature, that it rapidly evapo- 
ra and thereby caused the sudden pressure, which 
the still, being fitted with no means of relief, could not 
resist. 








Mr. Howard Smith then dealt very carefully with the 


questions submitted by Mr. Gough, and concluded as 
follows : 

‘*In our judgment proper measures were not taken by 
Messrs. Major and Co., or their advisers, to insure that 
the still was being worked under safe conditions. For 
two reasons : In the first place, it was not fitted with an 
efficient safety valve. Originally it had one whose area, we 
think, was sufficient to have relieved it of any undue ac- 
cumulation of pressure under ordinary working circum- 
stances, but this had been removed. It is, however, due 
to Mr. Major, the managing director, to state that he 
never knew that the alteration in the valve had diminished 
its area, but this ought to have been known to his ad- 
visers. Secondly, the omission of the second measure 
was that the oil was admitted to the still, in our opinion, 
far too soon. 

‘*Tn answer to the last question, we have to state that 
the explosion was not caused by the neglect of Mr. John 
Lewis Major, while with regard to Joseph Mason, who is 
merely a blacksmith, we are convinced that he thought 
the valve on the swan neck was meant to be used only 
as a tell-tale or signal, and not as a safety valve ; and there- 
fore he was conscious of no neglect of duty when it was 
altered, or for substituting the one that has been pro- 
duced before us, and which was on the still at the time 
of the explosion, for the one that was originally fixed on 
the swan neck. We therefore do not find him to blame 
for the explosion, the more so, as before stated, as we 
are of opinion that the explosion would have occurred 
even if the swan neck had been fitted with a proper 
safety valve. It follows that not having found him to 
blame, Messrs. Major are not responsible for the ex- 
plosion, and under these circumstances there will be no 
order made as to costs.” 

The inquiry, which had lasted three days, was then 
concluded. 








EARTH RETURNS FOR ELECTRIC 
TRAMWAYS.* 
By Mr. H. F. Parswaut, Member. 


CONSIDERING the small difference of potential at which 
electrolytic action may take place, a consideration of 
primary importance in electric tramway systems in which 
the rails are used as returned conductors, is in reference 
to the rate of fall of potential and the difference of 
potential between the rails and the general mass of 
earth, the magnitude of which may vary according 
to such local conditions as the locality of gas and water 
pipes, the conductivity of the earth between the rails 
— such pipes, and the conductivity of the pipes them- 
selves. 

The exposed surface for leakage of the track is very 
great ; thus in the ordinary four-track tramway system 
there is some 50,000 ft. per route-mile. With so great a 
surface, and with, as is generally the case, considerable 
conductivity of the concrete and earth, a large fraction 
the current may be diverted from the rails, even in 
short lines, and with a maximum drop as small as that 
specified by the Board of Trade. 

Thus, in tests recently carried out in a line some eight 
miles long, it was found, by cutting the track at the 
middle of the line, and inserting an ampere-meter, that 
some 60 per cent. of the current was returning through 
the earth itself. Tests made as to the conductivity of the 
earth return showed as a whole that it was about one and 
a half that of the rails, bonds, and fishplates, which 
would indicate that on an average about 33 per cent. of 
the current was leaving the rails. In other words, the 
voltage ~~ in the earth was but two-thirds of what it 
would have been had the current been wholly in the rails. 

In laying the rails, therefore, it seems desirable to 
adopt such methods of construction as will, to a consider- 
able extent, insulate the rails from the adjacent mass of 
earth. The conductivity of the earth is considerable, 
and with differences of potential up to the limit esta- 
blished by the Board of ‘Trade, is so great that, in the 
cases I have ‘examined, stray currents are not diver 
from the mass of earth by gas and water pipes. I have 
made tests by cutting the rails and measuring the cur- 
rents at different points, and, so far as could be deter- 
mined, the neighbouring gas and water pipes were not 
traversed by the current. In one special case two lines 
of the tramway formed two sides of an acute-angle 
triangle, and a very large water main formed the third 
side, and, even though some 50 per cent. of the current 
did not come back through the rails, the tests showed 
beyond doubt that there was no current whatsoever com- 
ing across the third side of the triangle through the water 
pipe. Of course, with the small difference of potential 
common in practice in this country, the C.E.M.F. of 
polarisation which accompanies currents flowing between 
conductors when electrolysis takes places is an important 
element in determining the law of current flow. 

The tests carried out by the writer have in every case 
shown that the joint conductivity of the rail and the 
earth is considerably greater than that of the rails them- 
selves. For this reason there exists the necessity of 
determining the conductivity of the rails, fishplates, and 
bonds, before the track is laid in the earth, so that after 
a roadway is completed the measured drop may be taken 
as an indication of what percentage of current 1s straying 
from the rails ; further, so that tests made from time to 
time may indicate the general condition of the bonding. 

In general it is desirable that the earth return be 1so- 
lated to the greatest d practicable from any other 
metallic conductors liable to be affected by electrolysis. 
In some cases, however, where the drop in the earth 
return has been comparatively great, attempts have been 
made to prevent electrolysis by bonding the rails to the 
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‘acent gas and water pipes. The results have been 
_ a Has satisfactory. It is obvious that, if the rails 
and adjacent gas and water pipes can be kept at the same 

tential, electrolytic action can be effectively prevented. 
Considering, however, the very considerable conductivity 
of the earth, it would seem doubtful whether such bond- 
ing would prove effective with any considerable drop in 
the rails, since in this case stray currents would flow from 
one part of the system to another, and atsuch a difference 
of potential as would cause electrolysis. 

In the case of lead-sheathed cables running parallel to 
earth returns of tramways the results have been entirely 
satisfactory, and are conclusive, since, in the absence of 
bonding, the lead sheathing was rapidly eaten away. 
This instance, however, is not to be relied upon as an 
indication that it would be safe to carry out the same 
process in dealing with gas and water pi _ The lead 
sheathing is homogeneous, of comparatively high resist- 
ance, and with small surface exposed to the earth, 
whereas the reverse holds true with gas and water pipes 
as ordinarily laid down. I have no doubt that there are 
cases in which effective bonding of the rails adjacent to 
conductors might give entirely satisfactory results, but 
T should hesitate to make any general recommendation to 
this effect, since in very many cases a result directly oppo- 
site might be obtained. There is such a difference in soils 
—first, as to corrosive properties ; second, as to electrical 
conductivity—that a general rule which would prevent 
electrolysis in every case would be unnecessarily severe, 
and in many cases prohibitive. It is obvious that, where 
currents stray generally into the earth so as to enter me- 
tallic conductors, the difference of potential should not be 
allowed to exceed that at which electrolysis begins, + the 
drop intheearthitself. = 

In a given system of distribution the controllable fea- 
tures in the earth return are eamgarye | limited to the 
method of jointing the cross-section of the rails, and the 
chemical composition of the rails. 

The chemical composition of the rails cannot be altered 
greatly, since rails low in carbon, but of high electrical 
conductivity, are found to wear away so rapidly that high 
carbon rails are a practical necessity. 

The cross-section of the rail in practice is largely deter- 
mined from mechanical considerations, and in the best 
practice rails of from 80 Ib. to 100 lb. per running yard 
are used. The method of making the rail-joints is practi- 
cally, then, the only factor controlling the resistance of 
the rail return that is susceptible to wide variation in 
practice. Theelectric welding of the rail-joints has been 
tried in the United States, but thus far the results have 
not been such as to encourage the manufacturers to ad- 
vance the use of the system, or the tramway companies 
to adopt it. The joints in electrical tramway work are 
equally objectionable from either a mechanical or electrical 
point of view, so that a system of perfectly-welded rails 
would meet with general favour. In practice the effect 
of temperature in causing expansion and contraction has 
been noticeable in long lengths of welded rails, but the 
effects thereof have not been of such a serious nature as 
might be expected from the range of temperature. 

From the reports I have at hand it appears that there 
were unexpected results of the welding process that made 
themselves evident in the course of time. 

1, The electrical conductivity of the welded section was 
less than that of a solid rail. 

2. The portions of each rail near the weld were so 
softened as to wear away unevenly. 

Another unexpected result was that, owing to the 
sudden increase and decrease in preeg. ne the rail took 
a very high temper at the weld, so that its power to with- 
stand shock was decreased. 

To the writer’s mind it is not improbable that these 
mechanical difficulties could be overcome. Welding ap- 
paratus of sufficient capacity, however, is costly, and it is 
frequently difficult to arrange for the amount of power re- 
quired ; so far, therefore, the process has not been em- 
ployed in this country. Another method of somewhat 
the same nature as the process of welding is that known 
as the ‘‘cast weld,” or the ‘‘Falk joint.” This joint is 
made by pouring molten metal into a metal mould clamped 
round the rail-joint. The surfaces of the cast metal that 
come in contact with the mould and with the rail-joint 
are chilled, and are thus prevented from forming a per- 
fect weld. I believe it has been asserted that a weld 
is effected. It seems, however, extremely doubtful, since 
without the use of a flux a weld is almost impossible 
between cold-wrought steel and molten iron. he rail 
expands after the metal is poured around it, and re- 
mains expanded until after the cast iron has set, and 
finally resumes its former size. This affords a slight 
clearance for expansion and contraction, and accounts 
for the mechanical success of the joint, which, if care- 
fully applied, makes, when new, a perfect mechanical 
track ; although, in the writer’s mind, the difference of 
resilience between the part surrounding the casting and 
the remaining part of the track may eventually cause 
uneven wearing away of the rail. 

The clearance above spoken of undoubtedly admits a 
certain amount of moisture, so that by the formation of 
oxide the resistance of the joint increases in the course of 
time. From the results of tests which I have at hand, it 
also appears that the electrical resistance of this joint, 
even when new, varies considerably ; so that, considering 
the low voltage restrictions in this country, it should be 
used in connection with an efficient form of bond. Owing 
to the rigidity of the joint, however, copper bonds will 
undoubtedly be found more durable in conjunction with 
it than with a fishplate form of joint. 

Bonds.—The bonds generally used up to this time are 
of the pressure-contact type, and in makin any general 
is. In the 
of a paper read some time ago before this In- 
the writer pointed out that, according to ex- 


statements this is naturally assumed as the 
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perience with pressure contacts in central-station work, 
100 amperes per square inch had been found the limit in 
best central-station practice; and that considering the 
trying conditions to which bonds are subjected in the 
earth, one-half of this value would more likely be satis- 
factory. ‘ 

In actual practice I have found it advisable to 
work to a still lower limit, and in most of the systems 
which I have designed the current density at surface of 
contacts does not exceed 25 amperes per square inch. 
Experience shows this limit a safe one, and that the con- 
tact resistance is negligible, as compared with the re- 
sistance of the rails. nsidering the complicated phe- 
nomena accompanying a junction of copper and iron, in 
respect to the difference of potential caused by the con- 
tact of dissimilar metals, ot the effect due to a current 


passing between dissimilar metals, it seems in the normal 
case that all electromotive forces would balance each 
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other, since in the case of the current keeping uni- 
formly through the rails the electromotive forces at the 
positive ends of a bond are balanced ; and in the case of 
one end of a bond losing its contact, the additional re- 
sistance would be onene in excess of the unbalanced 
contact electromotive force. 

The design of copper bond should be largely in reference 
to the permanancy of the contact surface. If there is any 
working between the surfaces, sooner or later there will 
be a film of oxide, so that the value of the contact is de- 
stroyed. The working of the surfaces may be caused by 
heating from excessive current density, or by lack of 
flexibility in the bond. Numerous types have been 
forthcoming, Many of the bonds brought forward during 
the last two or three years have been designed with a 
recognition of the importance of greatly increasing the 





area of the contact surface, as compared with the cross- 
section of the body of the bond itself. It is beyond the 
scope of this paper to discuss all the different types of 
bonds that have been brought forward from time to time. 
Samples of many of the different types are exhibited. The 
copper bonds that the writer has tested, since they have 
been more generally used in this country, are either of the 
‘*Chicago,” ‘‘Crown,” or ‘‘Columbia” type, samples of 
which are before you. 

Flexible bonds are found desirable for use where the 
mechanical conditions are such that short bonds can be 
used, in which case the added resistance of the bonds to 
the track can made as low as 5 per cent., or less. 
Bonds of this type have been frequently used in the 
United States, and with good results when the ends are 
made of drop forged copper. When, however, the ends 
have been made of cast copper, and cast on to the con- 
ductors, the results are not generally satisfactory. The 
resistance of cast copper is so much greater than that 
of drawn copper that it is not best suited for use in bonds. 
Further, the union between cast — and drawn copper 
wires is imperfect, so that the electrical resistance is 
much higher than between two pieces of pure copper 
fused together. 

The remaining type of bond that I propose to discuss 
is that known as the “‘ plastic” bond, which was invented 
by Mr. Edison years ago. From the results obtained 
from a line bonded over five years ago, it appears that 
this plastic alloy, which consists of mercury and other 
ingredients, as to the nature of which I am uninformed, 
is much more permanent than might be expected from 
its mechanical nature. The bond is placed between the 
fishplate and the rail, in a cork receptacle, which is com- 
pressed to about half its thickness when the fishplate is 
drawn up tightly. 

The amount of copper required materially to increase 
the conductivity of well-bonded rails is so great that in 
ordinary practice auxiliary track feeders are not com- 
mercially practicable, unless they be connected in circuit 
with a source of electromotive force to compensate for the 
drop in the feeder, so that this may exceed that in the 
track return. 

I believe Major Cardew was the first to suggest employ- 
ing electromotive forces in feeders to compensate for the 
drop therein. In the arrangement, however, of the earth 
return as originally devised by him, it was necessary to 
use generators of different electromotive forces in the 
generating station. I have used in my work a generator 
that is separately excited through a coil in series with the 
trolley feeder, so that the voltage generated by the arma- 
ture is directly proportional to the current output, pro- 
vided the field magnet is not saturated. The armature is 
in series with an insulated feeder connected with the rail 
at whatever point it is necessary to take off current. The 
results in practice are most satisfactory. It has ‘been 
found that the machine works perfectly automatically, 
and limits the voltage drop in the earth return to any de- 
sired amount by an adjustment of a rheostat in parallel 
with the field-magnet coil. Fig. 1 gives a diagrammatic 
representation of the system. 

n a system that I have recently designed to carry 
some 250 cars, I propose to employ’several earth gene- 
rators feeding in from several points in the system. Pairs 
of test wires are run back to the station from various 
points, one of the test wires being connected to the track 
return, and the other to adjacent earth plates. Theearth 
generators in the station will be adjusted from time to 
time, according to the difference of potential between the 
earth plates and the earth return. As far as possible the 
adjustments will be made so that the two are kept generall 
over the system at the same voltage. Whatever dif- 
ference of potential there is between the two, will be 
such that the earth return is, in general, positive to the 
neighbouring water or other pipes, since in this case 
whatever electrolysis takes place will be in the track 
return itself. 

Steel Rails.—The percentages of carbon, manganese, &c., 
in steel rails have varied considerably at different times ; 
and there are, even now, wide variations in the practice 
of different companies and in different countries. 


Analyses of Steel Rails. 
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bet sae | see 
| @ 3 a = 

z 5 ZR [825k 
¢|2] el 4 @ lees 
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S| eas 2 = | e38 S gAgks 
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0.378 | 0.550 | 0.181 | 0.040 | 0.041 | 10.8 0.468 
0.446 | 0.568 | 0.188 | 0.046 | 0.044 | 11.1 0.482 | 
0.536 | 0.692 | 0.201 | 0.051 | 0.059 118 0.490 
0.568 | 0.608 | 0.204 | 0.053 | 0.061 | 11.4 0.495 
0.588 | 0.632 | 0.214 | 0.056 | 0.065 | 11.5 0.499 
0.610 | 0.650 | 0.220 | 0.062 | 0.071 | 12.9 0.562 


It may be said that —— rails some years back would 


commonly contain the following : 
Carbon a a oa a re 0.25 to 0.35 
Manganese ie en ba on at 0.8 , 10 
Silicon .. PF , ee ae 0.05 
Phosphorus 0.06 
Sulphur .. 0.06 


Of late years the percentage of carbon has increased. 
One large railway company specifies : 


Carbon .. oe = ; an 04 to0.5 
Manganese bie as — ee ée 0.95 ,, 0.85 
Silicon ° ki % ee a és 0.10 ,, 0.06 
Phosphorus 2 ee ae re 0.10 ,, 0.08 
Sulphur .. as we ee . 0.08 


In American practice the carbon runs still higher, as 
will be seen from the following : 
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Carbon 0.45 to 0.55 
Manganese OB . 10 
Silicon... 0.10 ,, 0.15 
Phosphorus 0.06 
Sulphur .. os 0.06 


In France yet higher percentages of carbon have been 
tried, running up to nearly 1 per cent. 
The results are shown in the preceding Table —trials of 
some sample sections of steel rail of varying compositions 
which were furnished for testing purposes. 
Eight 76-lb. track rails, tested in place after 24 years’ 
use, gave the following results : 
Resistance Resistance of 
Compared with 1 Mile 1 Square Inch 
C pper 20 deg. Sectional Area 


Test No. Cent. at 20 deg. Cent. 

Ohm. 
1 . : - 11.3 0.490 
2 * he 10.3 0.447 
3 " : 10.1 0.438 
4 10.7 0.464 
5 9.65 0.419 
6 ~ ale 10.07 0.437 
Tce bie = 10.25 0.445 
BD fas : : 10.50 0.455 

Avera;e .. 10.4 0.45 


Two old 65-lb. rails, much worn, tested in place : 
Resistance Resistance of 
Compared with 1 Mile 1Square Inch 
Copper 20 deg. Sectional Area 


Test No. Cent. at 20 deg. Cent. 
Los - oe os 11.7 0.508 
ie — oe 12.3 0.534 

Average .. 12.0 0.52 


Higher values would be expected owing to the wearing 
of the rail, which is not allowed for in the calculations. 
Two new 90-lb. rail, tested in place : 
Resistance 
Compared with 
Copper 20 deg. 


Resistance of 
1 Mile 1 Square Inch 
Sectional Area 


Cent. at 20 deg. Cent. 
Test No. 1 10.6 0.460 
Reis TS 10.4 0.451 
Average 14.5 0.455 
A 664-lb. rail not laid : 
10.0 0.434 


Bonds.—The current flows across the joints partly 
through the fishplates and partly through the bonds. The 
resistance of the fishplates is a variable quantity, but all 
tests on rails in use have shown that they contribute con- 
siderably to the conductivity of the joint. 

For the bonds themselves the following tests have been 
made : 

(1) Conductivity tests on bond copper. 

(2) Resistance due to contacts. 

(3) Resistance due to current ‘‘ gathering” from other 
sections of rail to enter the bond terminal. 

1. Kor Conductivity.—The Chicago bonds in the diffe- 
rent tests have shown practically 100 per cent. of the con- 
ductivity of pure copper. A flexible Crown bond showed 
only 93 per cent. conductivity. The Columbia bonds in 
the cases tried showed about 90 per cent. conductivity. 

2. Resistance due to Contacts.x—Measured from the 
potential difference between two points very close to- 
rether, one on the bond terminal, the other on the steel. 
Erpacinent showed the following results : 





oO hid 
RE. 98S si 
ote of 8% 
Oo” 3S Sof @ 8 
& 6 e526 ees 
ie | dee 2282 
2 $35 s2ke 
= tool eras 
ohms ohms 
Chicago bonds. . .., 1,0.00000197 0,000347| Bond and hole very 
j-in. terminals in 4- clean. 
in. web. 1.37 square 
inch contactarea..| 2 0.00000215 0.000379 Ditto. 
Ditto .. .| 3.0.0000025 0.000440/Bond not cleaned ; 
| | hole freshly reamed, 
| but oily. 
Ditto .. 4/0.0000080 0.00141 |Bonding not super- 
| .| vised. 
Ditto. 


Crown bonds . . 50.0000080 


j-in. terminals in 
vein. web. 12 
square inch con- 
tact area ..| | 0,0000028 
Total 0.0000108 0.00190 


Crown flexible bond 6 0.0000422 Bonding not super- 


Z-in. terminals in vised ; bonds after- 
yein. web. 1.2 wards found to have 
square inch con- been put in rusty 
tact area 0.0000518 hole. 

Total 0.0000940 0.0165 
Columbia bond .. L0.0,0000072 0.00127 Holeclean ; bond un- 

In j-in. hole in 4-in. touched. 
web. 1.37 square 
inch contact area. . 12 0.0000095 »0.00167 Ditto. 


.. 13 0.00000 '7 0.00136 |Hole four days old ; 


bond untouched. 


Ditto .. 


Tests 4, 5, and 6 show that want of care in bonding may 
lead to serious increase in contact resistance. 

From the tests made it may be said generally that bonds 
promeey applied—that is, clean bonds in bight reamed 
10les, put in with a proper fit with a drift driven square 
have practically negligible contact resistance. Experi 
ments showed that at at least 100 amperes per square inch 
the drop in the contact surface was inappreciable com- 
pared with that in the bond and in the rail. Thesame 


was found true with bonds—samples of which are exhi- 
bited—that have been in use for over two years, when the 


has been limited as stated. Experiments 


extent, since it has been frequently stated that the contact 
resistance is a very appreciable factor, and that it can be 
greatly lessened by amalgamating the surfaces. This 
will not be the case except when there is carelessness in 
putting the bonds in place. 

3. Gathering.—The current may be supposed to flow 
uniformly through the rail at all parts, a foot or so from 
the ends or from bonds. At a bond, however, it has to 
gather, and it is scarcely to be expected that, say, 16 in. 
of rail terminating at a bond should show the same re- 
sistance as 16 in. in the middle of the rail. Tests ona 
bar of steel 3in. by 4 in. showed ‘‘ gathering” at the 
two bond terminals added resistance equivalent to a total 
of about 1 in. of the bars. Tests on an 83-lb. rail showed 
“‘ gathering” resistance equivalent to 3.4 in. of rail at 
each contact, or a total of 6.8 in. per joint. 

Joints.—The conductance of the joints depends, as 
stated, on both bonds and fishplates. The first have 
been discussed already. The second have a very appre- 
ciable effect, even with rails that have been in use for 
some time. 

The following Table shows the results of a number of 
tests made partly in the laboratory and partly on track 
in use: 


| 
Additional Resistance Due to 




















Joint 
| (Son 
ns }Omng? es: 
Laboratory Tests. vd ge5% 
| » |ares. 
g 2a |2 865 
z | 22 |g8s3d 
fo) a=) <lebce 
83-lb. rail ; six tests ; no bonds, | - 
fishplates uncleaned, and =o 10 to 87 | fer P 
not fully tight ' | ich 
Average.. oe 5 .. 000039 3t -0068 
Single 0000; 30-in. bond only | 
(calculated) os es " -000101 109 =| ~=.0178 
83-lb. rail, with one 30-in. } | 
Crown 0000 bond, plates well -0€03024 3 | .00C41 
tightened | 
Same with fishplate removed -000106 M4 | 0187 
This bond had too great contact } 
resistance. See Contact Test 
No. 5. | 
Tests on Rails in Use. | 
76-lb. rail; one 380-in. 0000) .0C00307 to ) 32 to 65 .0054 to 
Chicago bond and fishplates { .0000622 f °~ “st { 11 
Four tests made without dis | 
turbing track, average.. ..| .000043 45 | .0076 
76-lb. rail as above (track \ |.0000275 to 28 to 8 | ( 0048 to 
2) years old): four tests  f| .0000843 \ a es 
Average.. ie oe = 000086 | 48 | .0081 
Single 30-in. 0000 Chicago bond | 
only (calculated) a , .09010% 114 | ~.0181 
Old 65-lb. rail; one 30-in. 000 
Chicago bond, fishplates not 
tight ae oe 7 i .COOOFD 57 -0121 
Above with fishplates removed...) .000090 74 | = .0158 
Above with fishplates replaced | 
andwelltightened .. ./| .0000473 | 39 | .0083 
New 90-lb.; two 32-in. 000 ' 
Chicago bonds and rina y bonnes | . | joa 
to one fishplate ° | ieaes 
0000060 | 74 | .0105 
| 
| 


Average... a 5 i 
Fishplate added to conductivity. | 





The above values show that the contacts had not de- 
teriorated in any way in the 24 years of use. Some of 
the rails were very old, but the fishplates, which were 
not fully tight, showed bright patches of metal at places 
of contact with rail. On replacing plate and re-bonding, 
the joint was equivalent to 39 in. of rail. A second rail 
tested without fishplate showed also no deterioration of 
the bonding. Some 664-lb. rail laid on another line 
recently bonded showed joint resistances equivalent to 
93 in. to 28 in. in four different cases. 

Plastic Bonds.—1}-in. hole in the cork receptacle be- 
tween fishplate and rail filled with plastic material. 














= | Increased 
Linnea 2 Resistance 
— Resist- | 5 = “og 
| ancedue » or Mile. 
to Joint. | & | Ber Ste, 
© | with 30-Ft. 
8 Rails. 
83-1b. rail bonded to one plate only; ohms 
both plates separated by paper 
from rail = oa as .. 00000213 24 0.00375 
Ditto, but bonded to both fishplates ; | 
plates not very tight .. i .. 0,0000126 | 14 0.00222 
Ditto ; plates a little tighter .. . 0,0000123 | 14 0.00217 
Ditto; plates very tight; brown 
paper still between plates and rails 0.0000117 13 | 0.00206 
Ditto ; brown paper removed ; plates 
tightened very hardup —.. .. 0.0000083 9 0.09146 


From the above it seems safe to take the resistance 
through fishplates as equivalent to some extra 50 in. of 
rail, and to take this resistance as in parallel with the 
copper or plastic bonds used in addition. Curves can 
then be constructed for any particular system of bonding 
similar to those of Fig. 3, which gives P.D. for the 
various elements of a joint of 80-Ib. rail bonded with a 
single 0000 B. and S. copper bond 30 in. long with {-in. 
terminals. The contact and gathering resistances are 
added to the bond copper resistance, and the resistance 
of the iron between the bond holes deducted. This gives 
Curve No. 5. The resistance so found is taken as in 
parallel with the fishplates’ resistance, and curve (7) cal- 
culated for the whole joint. The volts so found must be 


the volts — to drive the current through a mile of 
jointless rail. 

Apparatus Employed in Testing.—All resistances were 
cnn by measuring the potential difference between 
two points on the rails when a constant current of 
30 to 150 amperes was passed through the latter. A 
standard resistance of 0.0000398 was placed in the same 
circuit, and the fall of the potential across this compared 
with that across the two points on the rail. The places 
at which current was led in and out of the rail were 
always at some distance from the points between which 
the potential difference was taken. Where measurements 
were made upon the actual track, current was sup- 
plied from an accumulator placed upon a car vale A 
up to the spot. Current was led from this to a point in 
the middle of the rail to be tested, and was led out some 
5 ft. or 6 ft. on the other side of a rail-joint. The fall of 
potential was then measured between two points inside 
those by which the current was led into the rail, and also 
between two points on the same rail outside the places at 
which current was led into it. The standard resistance 
was included in the circuit, and comparisons taken with 
this at each stage. From these two measurements the 
resistance of the rail could be calculated as long as no cross 
bonds occurred upon the part of the track actually under 
test. To measure the resistance of the joints, a joint 
was included between the two points of which the 
potential difference was taken, and this compared with 
the potential difference between two points of a similar 
distance apart on the continuous rail. It was found ex. 
tremely important in some cases to reverse the current 
both in the rail and the potentiometer, since with the 
small potential difference measured thermo-electric effects 
were very liable to disturb the results. 

In certain experimentsa current was passed into the 
rails at one end of the track, and taken out at the other. 
The current in the rails at intermediate points could be 
measured by taking the difference of potential between 
two points « the same metals which had been tested for 
resistance as above. This had, of course, to be done for 
all four lines uf the double track. The volts used to 
drive current through the whole length of track were 
measured by making use of the test wires. The potentio- 
meter was employed for this purpose also, and the re- 
sults may be taken as correct, within the limits of cor- 
rectness of calibration of the instrument itself, which 
was supplied by Elliott Brothers. 





ENGINEERING IN DENMARK. 

Tue Burmeister and Wain Shipbuilding and Engineer- 
ing Company, in Copenhagen, has now n in existence 
for 25 years, during “ie period they have built 118 
vessels, 365 steam engines, 1000 boilers, 10,050 cream sepa- 
rators, 21 bridges, &c. The dividend paid during those 
25 years have averaged 63 per cent., the turnover had been 
about 120,000,000 kr. (about 6,600,000/.), and the amount 
paid in wages 30,500,000 kr. (about 1,700,000/.). The 
year 1897 was a good working year for the company; 
right up to the end of August the slips were almost con- 
stantly occupied by vessels under repair; later in the 
year it was somewhat slack. The number of hands 
employed was 1790 at the beginning of the year, and 
1383 at the end. During the past year the company 
delivered the ice-breaking steamer Nadeshinj to the 
Russian Government, and the steamers Livadia, Kentucky, 
and Arkansas to Danish steamer companies. Repairs were 
done to 228 Danish and 62 foreign vessels, against 225 
and 47 in the previous year. The dry dock was used 
by 37 vessels on 210 days. Of more important orders on 
shore done during 1897 may be mentioned installations at 
the Copenhagen electric station and water works, installa- 
tions for the Swedish-Norwegian Curtain Company, for the 
Danish Coal Company, the Marilo Sugar Works, &c. 
There were gross profits amounting to 1,623,000 kr., against 
189,000 kr. in 1896 (respectively 90,000/. and 10,500/.) 
and a gross expenditure of 1,621,000 kr. (90,000/.), as 
against 668,000 kr. (37,0007.). The 8s expenses for 
1897 embodied the deficit from the previous year of 
480,000 kr. (26,0007,) and a similar amount in various 
losses, on the Thingvalla steamer company, &c. The 
old age pension fund now amounts to 1,015,000 kr. 
(56,0002.) with 1117 members. The available amount on 
the year’s business was 1575 kr. (88/.), and there was in 
consequence no question of dividend. The company 18 
contemplating a number of extensions both in plant and 
area of shops, &c., and the kind of articles to be manu- 
factured. At the Resshale island (the shipbuilding, de- 
partment) electric power will be adopted, and for the 
generation of the requisite electricity, there will be in- 
stalled three new steam engines, one of 500 and _ two of 
300 horse-power each. A site has been purchased at the 
Christianshaven department (the machinery section) 
which will allow of very material extension, so that the 
area of the machine shop will be about doubled. Here, 
too, new steam engines will be installed, and electric 
power will be adopted. Among the new installations 18 
a large press, worked by hydraulic power. A most com- 
plete and modern plant of machine tools will be in- 
stalled at both departments. At present the works are 
very busy; a mail steamer for the Danish State Railways, 
a steel schooner for the Danish Petroleum Company, 
and steamers of respectively 1400 tons, 3000 tons, 1400 
tons, 3000 tons, and 700 tons, &c., are in hand. 





Bevcran Rau Exvorts.——The exports of steel rails om 
Belgium in the first two months of this year were 6,198 
tons, as compared with 9,600 tons in the corresponding 
period of 1897. Iron rails were exported from Belgium 10 
the first two months of this year to the extent of 306 tons, 


as compared with 406 tons in the corresponding period of 
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on this point h 


ave been carried out to a considerable 





multiplied by the number of joints per mile, and added to 
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eee PATENT 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

mber of views given in the Specification Drawings is stated 

a me where none are mentioned, the ‘Specification is 
t illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 





ies of Specifications may be obtained at the Patent Office Sale 
- ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d, 
The date of the advertisement of the t of a yplet 
ification is, in each case, given after the abstract, unless the 


atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 





the advertisement of the of a complete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES, 


9007. J. Gainsborough, Lincoln. Ma- 
chines for ng Grain, &c, [2 Figs.) April 8, 
1897.—The object of this invention is to provide a machine for 
thrashing grain or for rubbing out clover, or other seeds, from 
husks or cobs, the machine having two shoes placed one above 
the other, with two separate blowers, one blower acting on the 
riddling surfaces of the upper shoe, and the other blower acting 
on the riddling surfaces of the lower shoe. A blast elevator is 
placed alongside the bottom blower, the blast-creating device for 
this elevator being carried by the same spindle which carries the 
bottom blower. This blast-creating device takes the capings, or 
unshelled cobs, or husks, from the shoes back again to the 
rubbing drum. A is the thrashing or rubbing drum, and B is the 
rubbing cylinder made in halves. The upper shoe C has prefer- 
ably two riddles above and one below, a rd which conducts 
the seed which passes through the — riddle on to the upper 
end of the lower riddle, one of the blowers G acting on the ma- 
terial passing through this upper shoe C. The lower shoe H 
beneath the upper shoe C has a riddling surface and a board 
beneath, which conducts what passes through this riddle to two 
other riddles beneath. The second blower M acts on the material 
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passing through this lower shoe H. In the caping riddle of the 
Upper shoe C is an opening allowing capings or unshelled husks 
cobs to pass from the caping riddle t! rough the opening on to 
bn board 0, and from thence to the riddling surface of the lower 
om H. The cobs or unshelled husks then _ over the adjust- 
able board at the end of the riddle on to the eading-down board, 
= thence to the riddle K, over which they pass into the spouts 
vy | to the blast elevator R, which forces them through a 
bre back into B to be again acted on by the drum A. The 
rubbed-out seed 8 over the lowest riddle in the shoe H into 
= elevator T which conveys the seed to one end of arotary screen 
a Placed transversely above the upper shoe C. The seed 

ong through this screen V to the other side of the machine, and 
pm a at the outlet end of the screen into a spout which is inclined 
. wnwards towards the sacking spout X. That which passes 
he the screen V falls into a spout which is inclined down- 
aie ; towards another sack spout Z. To make this machine suit- 
mad thrashing grain an o' inary concave is substituted for the 
< ing cylinder B, and straw shakers are arranged above the 
oe — C; the rotary screen and additional dressing appa- 
Ps cing placed in ‘the back end of the machine, as is cus- 

mary in grain-thrashing machines. (Accepted March 9, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &e. 


10,988. F. J. Collin, Dortm: Ge Appa- 
Tatus for Cooling and W. [3 Fige.} Mey 3, 
-~As shown, the apparatus has at top a gas-distributing 


chamber a, which chamber communi 
; ’ ‘ cates through the system of 
cooling tubes 6 with the gas-collecting e The - stem of 


the box C with the second or next lower tube, which communi- 
cates through a box B with the third tube; and in a similar way 
communication is made between each tube and the next lower, 
only alternately at opposite ends, so that a continuous serpentine 


p 

top to bottom of the stack. The bottom tube of the stack com- 
municates through a junction box F with a vertical tube G, which 
communicates through a tube H and junction boxes wi 
water and steam drum E i 
stack of tubes, and its heat acting more strongly on the lower 
tubes causes an upward flow of water and steam through the 
ascension tubes G, H, whilst water descends through the tubes A 
forming the stack, and a vigorous circulation is maintained. 


so that the space round the cooling tubes can always be kept full 
of cooling water, entering and flowing off respectively through 
the branches k and 7. The gas-collecting space ¢ is also separated 
from the dip-pipe chamber or base by means of a plate ¢ in which 
the dip-pipes f are fixed gas-tight, the lower ends thereof being 
immersed below the level of the water, the height ef which is de- 
termined by a discharge syphon g. Above the water level is pro- 
vided a branch pipe h for the discharge of the gas. Spraying 
nozzles i, uniformly distributed under the cover of the gas-distri- 
buting chamber, lead the washing liquid in the form of spray into 
the gas-distributing chamber a, from which, in the arrangement 
shown, it flows down the inner surfaces of the cooling tubes }, 
falling thence through the gas-collecting space c, and through 
the dip-pipes f into the dip-pipe chamber d, whence it flows 
off through the siphon g. e cooling pipes 0 are energeti- 
cally cooled by means of the cold water continuously entering 
through & and flowing off through 1. The gas enters the gas- 
distributing chamber through the supply pipe m, and is there 
already brought in contact with the spray of washing liquid, 
and is brought into further intimate contact therewith in 
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flowing down through the numerous cooling tubes. The large 
number of cooling tubes offer so great a distributing surface for 
the liquid and gas, that a sufficient washing is effected thereby. 
The external cooling of the tubes b at the same time effects a 
considerable reduction of the temperature of the gas passing 
through. This gas is finally obliged, after passing through the 
collecting space c, to pass through the dip-pipes and washing 
liquid in order to reach the discharge branch h: The gas can also 
made to travel in the contrary direction, the gas entering 
through branch h being made to pass through the washing liquid 
before it flows upward through the dip-pipes f, space c, and tubes 
b to the discharge pipe m. The mode of operating can also be 
modified so that the gas is not made to pass through the tubes of 
the cooler, but through the space surrounding these. In this 
case the cooling water passes through the tubes }, which are all 
connected to the same supply and discharge. The supply of wash- 
ing liquid, however, takes place from above as before, and descends 
in the es between the tubes }, in intimate contact with the 
gas flowing upward through the same spaces. (Accepted March 9, 
1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


2714. H. Workman, Dullatur, Dumbarton, N.B. 
Water-Tube and other Steam Boilers. [7 Figs.) Feb- 
ruary 2, 1897.—In the boilers shown in the figures there is a stack 
of horizontal water tubes A, arranged in vertical sections, each 
section (in this example) comprising a single vertical row of tubes. 
The tubes are fixed at their ends in junction boxes B, C, those, B, 
at one end consisting of a vertical set of separate boxes each con- 
necting two tubes, whilst a single vertical box C is shown at the 
other end, being made with compartments each connecting two 
tubes. Separate junction boxes may, however, be used at both 
ends of the tubes. The top tube A of the stack is at one end fixed 
in a box D communicating with the bottom or lower part of a 
water and steam drum E, and its other end communicates through 
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assage is formed through the tubes of each vertical section from 


ith the 


The furnace J is directly under the 


Ina 





Cooling tubes is enclosed by a cover, a base plate, and aside casing, 





modification, each section of tubes of the stack consists of two 


opened. 
screwed upwards again to the extent of only half its full traverse, 
the stops upon it do not touch the valves, therefore, they re- 
main as last placed, namely, closed to atmosphere and open to 
condenser, but are free to slide upon the spindle. 
in the condenser is lost the lower valve 





vertical rows, the tubes ben 8 ted by junct boxes at 
their ends. The tubes are slightly inclined, those of one vertical 
row in one direction, and those of the other row in the other 
direction, and each junction box or compartment connects a tube 
inclined downwards to it with a tube inclined downward from it, 
so that the flow is alternately through the tubes of the two rows. 
In this example also both connections (for each section of tubes) 
with the water and steam drum are shown as at the bottom of the 
drum, but an internal partition may be arranged to lead the 
ascending water and steam to the upper part of the drum. In 
another example each section of tubes of the stack consists of two 
vertical rows of tubes, the junction boxes being arranged so that 
both tubes of each vertical pair communicate with both tubes of 
each lower or upper pair. In a further example the tubes of the 
stack are divided into groups of four, each set of four communi- 
cating through the junction boxes with each lower or upper set 
of four. (Accepted March 9, 1898.) 


8596. T. C. Palmer, London. Engine Condensers. 
{1 Fig.) April 3, 1897.— his invention relates to improvements 
in and connected with condensers whereby the heat of conden- 
sation is utilised for heating the air supply to the furnace. 
According to this invention steam is condensed by causing it to 
come into contact with a series of tubes through which a current 
of air is caused to circulate, the said tubes being in communication 
with the furnace. In carrying out the invention the air tubes are 
advantageously enclosed in a casing, the said tu being in com- 
munication by a suitable passage with the closed ashpit of the 
boiler which generates the steam. To insure an efficient air circu- 
lation through the tubes a fan is arranged in the flue or chimney 
of the boiler. ais the boiler, and b the ashpit thereof; c is the 
steam engine, and d the steam pipe conveying steam from the 
boiler to the valve chest of the engine. The air condenser is pre- 
ferably formed of a metal cylinder e having tube-plates f fitted in 
the ends thereof to receive tubes g. One of the tube plates f is 


k 





open to the atmosphere so that air can enter the tubes fitted 
therein, whilst the other plate opens into a passage h in com- 
munication with the ashpit b of the boiler furnace. 7 is the fan 
arranged in the chimney of the boiler so as to induce a draught of 
air through the tubes g of the condenser in the direction of the 
arrows and into the ashpit ) of the boiler. A - connects the 
steam-engine exhaust with the condenser e, and & is a tank con- 
nected by a pipe with the condenser for receiving the condensed 
steam. A valve is provided to relieve the pressure in the con- 
denser should it become too great. This valve is connected with 
the boiler chimney. With this arrangement the cool air flowin 
through the tubes g will condense the exhaust steam discharge 
into the said condenser through its inlet pipe, the water of con- 
densation flowing away through the outlet pipe into the tank & 
and the heat extracted in condensing the steam heating the cold 
air so that_the furnace of the boiler is supplied with heated air. 
(Accepted March 9, 1898.) 


9371. T. Ledward, London. Three-Way Valves. 
(1 Fig.) April 13, 1897.—This invention relates to a combined 
three-way valve which at the same time forms an automatic check 
and relief valve, to be used more particularly with condensing steam 
engines, but may be used for many other purposes. With steam 
engines it is often desirable (1) to turn the exhaust steam to the 
condenser or to the atmosphere at will (2) to prevent the reflux 
of water from the condenser into the engine ; and (3) = = acci- 
dent the vacuum in condenser is lost to provide immediately and 
automatically afree escape for the exhaust steam in another 
direction. ese three objects are attained in the following way : 
It is assumed that the combined valve stands vertically, though 
this is not essential. The exhaust steam will then enter at the 
side at a, and will have above it a valve ¢ opening to the atmo- 
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sphere and below it another valve d (preferably of piston form to 
enable it to be withdrawn from above) opening to condenser at 
Cc 
hand may rise and fall upon this spindle to an extent limited 
by stops upon the spindle. 
its full extent the stops upon it raise the upper valve to atmo- 
=. and close the one to condenser. 
e 


These two valves are fitted loosely to a central screwed spindle 
If the spindle is screwed upwards to 


If screwed downwards 
atmosphere is closed, and that to the condenser 


opening to 
This e three-way valve. If now the spindle is 


orms 


If the vacuum 








Il be pulled up — 


by the vacuum still in the exhaust pipe and so prevent the bac 
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rush of water to the engine. At the same time, the upper valve 
will be opened by the pressure of exhaust steam as soon as it 
collects and will give a free exit to atmosphere, without inter- 
fering with the running of the engine. This forms the automatic 
check and relief valve. (Accepted March 9, 1898.) 


VEHICLES. 
6281. F. G. A London. Chain Wheel for 
Velocipedes, Motor and like Vehicles. [3 Figs.) 


March 10, 1897.—This invention refers to improved mechanism 
whereby the pitch or distance from tooth to tooth all round the 
wheel can be simultaneonsly varied and thereby caused to suit 
any altered pitch of the chain links, while at the same time and 
by the same motion the periphery of the wheel is also varied, 
that is, by the action of increasing the pitch of the teeth the dia- 
meter of the wheel is also increased. A is the frame of a chain 
wheel of such formation that radial guides are produced therein 
at equal distances apart to each receive a stem B which extends 
through to the periphery and is there provided with a head, form- 
ing one tooth B! of the wheel, and a segmental base of sufficient 
length to form a bearing surface for the chain links. All the 
radial tooth-headed bars B are identical with each other excepting 
in the length of the stem part. When the chain with whieh the 
chain-wheel teeth B! are to engage has not become permanently 
lengthened by excessive wear, then the base of each tooth Bl 
rests on the periphery of the wheel frame A as shown at Fig. 2, 
and the pitch of the teeth B! accurately coincides with the pitch 
of the chain. When, however, the pitch of the chain links be- 

















comes lengthened and the chain consequently is slack, then all 
the bars B are forced simultaneously radially outwards as shown 
at Fig. 3, each bar being so advanced an equal distance. To effect 
this motion there is provided about the axis of the wheel a disc C 
capable of being partially rotated thereon, and in the disc are a 
number of curved grooves C! into which pins projecting from 
each bar Benter. The curvature of the slots is such that when 
the disc C is partially rotated, all the pins, and consequently the 
bars B, are forced radially outwards simultaneously. The drawing 
shows the pins of two bars B entering the one slot C! in the disc 
C, but in some cases each pin might have a separate slot in the 
disc C. Means are provided to retain the disc C in its required 
position relatively to the wheel A, such as a lug projecting from 
the disc and fixed to the wheel A by a screw when the disc C has 
been adjusted to the required position. In order to form radial 
guides for the tooth-carrying bars B two circumferential flanges 
Al are arranged at proper distances apart upon the wheel A, and 
apertures are formed in the flanges at equal distances apart, corre- 
sponding in number with the number of teeth with which the wheel 
is to be provided ; and the stem of each tooth passes through 
the apertures in the flanges. (Accepted March 9, 1898.) 


MISCELLANEOUS. 
5844. A. L. Westw Edinburgh. Pulp Strainers 
of Paper-: nes and the like. (5 Figs.) 


March 5, 1897.—In carrying out the invention the strainer is pre- 
ferably circular and the plates A are fixed in a frame B which ro- 
tates about a vertical or slightly inclined axis in a vat C and is 
formed with a refuse channel D at the periphery of the plates. The 
vat C issupported by upright standards E from the sole-plate F. 
The plate-carrying frame B is supported on the conical head of a 
vertical spindle G (which admits of its being raised out of the vat 
for cleaning) and is rotated by any convenient gearing from below 
such as by the horizontal shaft H which operates the pulsating 
diaphragm. The shaft H has a small pulley keyed upon it which 
drives a larger pulley immediately above it by means of a driving 
belt. The pulley operates a worm which is engaged with a worm- 
wheel keyed upon the spindle G. The plate frame B is fitted with 
pipes N which drain the refuse from the channel D into the cupat 
centre from which it is discharged by a pipe to the auxiliary 
strainer in the usual manner. The pulsating diaphragm Q is of 
cast-iron or other metal and its inner periphery is connected to 
the cup-shaped portion of the strained pulp-discharge pipe R 


Fug.1 











through the medium of an india-rubber or other ring, the outer 
periphery being elastically connected to the inner ce wed of the 
vat C in a similar manner. Thediaphragm is supported by springs 
and made to pulsate by means of rods T fixed to it and jointed 
upon small throw cranks on the rotating shaft H in the usual 
manner or by cams or eccentrics as may be found most convenient 
in practice. The mouth of the onflowing pipe of the pulp to be 
strained (not shown) may be of such a width as to cause a wide 
flow of pulp on the strainer plates or the said discharge mouth 
may be divided into two, three, or more contracted mouths. As 
the pulp rushes from this pipe on to the plates between the centre 
of their rotating axis and their periphery, and against the direc- 
tion of the rotation of the plates, the refuse already on the plates 


is arrested by the flow and diverted to the periphery of the plates 
and into the discharge channel and pipes to auxiliary strainer. 
The strained pulp is led away by the pipe R, which is attached to 


with stuffing-boxes and glands. A regulating box is fixed to pipe 
outlet as usual to regulate the level of pulp. In lieu of a con- 
tinuous rotation of the plates the motion may be intermittent. 
(Accepted March 9, 1898.) 


1711. W. W. Wardle, London. Brick- 
Apparatus, [5 Figs.) January 21, 1898.—This invention re- 
lates to an ar t hambers and ch Is with means 
of supplying and heating air and of distributing the heated air 
mixed with hot products of combustion through the chambers so 
as to heat and dry bricks before they are burnt. The drawings 
show an arrangement of four drying chambers. Air entering by 
a door passes through and over a set of fires B, and mixing with 
products of tion is propelled by a fan C along a channel D 
and thence in quantities regulated by doors along channels F 
one under each of the four drying chambers G. At each side of 
each channel F there is a return channel H; all these return 
channels communicate with low channels K leading to a discharge 
shaft L. The channels Fand H communicate with the chambers 
G by openings controlled by valves. When the chambers G are 
closed at each end by doors, preferably vertically sliding, the air 
door being open, and a door opening passage from K to L but 
closing passage from K to the fire chamber, then the air and pro- 
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ducts of combustion being propelled by the fan along the channels 
D and F ascend by openings into the chambers and act on the 
bricks therein, descend by other openings into the channels H, 
and from these pass to the shaft L. By opening doors at the far 
ends of the channels F, putting these in communication with the 
side channels H, closing the openings and the door A, and mov- 
ing a door so as to put K in communication with the fire 
chamber and close passage from K to L, then the currents can be 
circulated along the channels F and back along the channels H, 
merely heating up the chambers without acting on the bricks. 
Or by closing certain doors and opening the passages M and N the 
currents may act on the bricks, heating, but scarcely if at all dry- 
ing them, as the moistened air is not discharged and little or no 
fresh air isadmitted to the circulation. (Accepted March 9, 1898.) 


A. Freeman and F. Freeman egy 
ce, Pppii- 
cable for Use as a Motor, Pump, or Blower. [5 Figs.] 
March 8, 1897.—In the improved rotary engine the main shaft A is 
mounted centrally in bearings formed in the sides of a circular 
casing C. Upon the shaft is fixed a circular body or roller D, 














whence a radial blade D1 extends to the inner circumference of 
the casing C. Enclosing the roller D is an eccentrically-disposed 
ring E, the latter being furnished with a roller or rollers through 
which the radial blade D! slides, the roller or rollers making a 








the port in vat and is formed with the cup-shaped centre fitted 


steam-tight joint with the ring E. In suitable positions in the 
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circumference and side of the casing C inlet ports F and outlet 
ports G are formed for the admission of the operative fluid, both 
to the interior and to the exterior of the ring E, and for the 
escape of the fluid therefrom, the exhaust taking p upon 
the radial blade D1 passing the latter port. The degree of cut-off 
is regulated by the len; of the inlet port. By arranging the 
inlet and exhaust ports on either side, as shown, and providing 
them with controlling valves, the direction of rotation may be 
reversed by simply closing the ports on one side and opening 
those on the opposite side. The ring E is supported upon adjust- 
able anti-friction rollers arranged eccentrically upon spindles 
carried in the casing C. The operation of the motor is as follows : 


























agg omy Sage inlet and exhaust ports on the right-hand side of 
Fig. 3 to be closed, the pressure fluid enters the casing C by way 
of the ports F, the fluid being conducted to the interior of the 
ring E by way of a passage in the roller D, while a passage in the 
ring E conducts the fluid to the exterior of the ring. The fluid 
entering the respective steam spaces, exerts pressure upon the 
radial blade D! which is thereby propelled rotatively, the shaft A 
being at the same time caused to revolve. By closing the ports 
upon the left-hand side and opening the corresponding ports upon 
the right-hand side, the direction of rotation is reversed. The 
apparatus may be constructed as a single-acting or as a double- 
acting engine. (Accepted March 9, 1898.) 


7987. J. e, Manchester. Method of, and 
Apparatus for, Joints between Tubes and 
Ss ets. (3 Figs.) March 29, 1897.—The end of the tube B 


is placed within the branch C of the socket as if it were to be 
brazed in the usual manner, a tight and close fit being preferred. 
The tool D is then introduced within the tube. This tool con- 
sists of a tube a, which may be flexible, and the end of which 
carries the cup leathers or equivalent sealing devices b. These 
leathers are arranged at a suitable distance apart and may be 
supported by plates or nuts screwed to the pipe a, and that part 
of the pipe between them is perforated atc. Theextreme end al 
of the tube @ is closed. The leathers are of a diameter to pro- 
perly fit the tube B with which they are to be employed, and 
are prevented from being forced longitudinally along the tube a 
by the plates or nuts. The tool is placed in the position shown 
and the pipe @ is placed in communication with a supply of water 
under heavy pressure. The water passes into the space between 
the leathers 6 which close against the tube and prevent the 
escape of the water. The useful pressure of the water is there- 
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fore radial, and parts of the tube B are expanded into convenient 


recesses, grooves, or corrugations, d formed in the sockets C, 
and to which they conform perfectly. 
tube acted upon by the water is forced dead against the smooth 
parts of the socket. The grooves d are preferably so formed as 
to prevent movement of the expanded tube end in any direc- 
tion. 
pansion of the socket, or that part surrounding the part of the 
tube which has to be expanded, it is preferred to employ an 
external sete 3d device E. This supporting device 

sist of a holl 

upon the socket and oth . 
flexible pipe F, the interior of which is in communication with @ 
supply of water under pressure, preferably, 
of water as that whic 
the tube. The 3 
be balanced, and the tube is expanded within the socket or the 
latter is contracted upon the tube, according to which is the 
stronger. (Accepted 
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NOTES FROM CHINA. 


WE read almost daily in the papers rumours of 
concessions of vast works in China, and even of the 
commencement of railways and other undertakings, 
but generally the accounts are very vague, and 
have an air of unreality. Nevertheless, there has 
been for a considerable time quite a respectable 
amount of railway work in China, and we are fortu- 
nate in being able to lay before our readers an 
account of things as they were before the present 
scramble took place. Mr. Grant Birch, of the firm 
of Messrs. John Birch and Co., Limited, of 11 and 
12, Queen-street-place, London, E.C., wrote us 
from Tokio in the early part of the year giving 
the impressions he had gathered during a tour in 
Northern China, and with these he sent a large 
number of photographs which he had taken. From 


present there are only three trains per day each 
way. 

A continuation of the line from Chun-ho-So to 
Moukden and on to Kirin, with a branch line from 
Moukden to New-chwang has been intended, and 
surveys have been made ; but progress has been 
stopped, partly from want of means, and largely 
because the Russians strongly protest against such 
lines being made except by themselves, as they look 
upon Manchuria and North China, down to the 
Gulf of Pechili, as destined for themselves, and do 
not wish to see European, and particularly English, 
capital and interests being there extended. Pos- 
sibly, also, the Chinese may themselves be averse 
to railway facilities being provided in a district 
where they would be useful for a force invading 
from the north, but their opinions carry very little 
weight now. 








either be made a powerful bulwark against Russian 
aggression, cr in the hands of Russia equally con- 
verted into a, powerful weapon of yet further en- 
croachment. In the short time which has elapsed 
since he wrote, the former alternative has become 
impossible. 

Another thing not to be lost sight of is that our 
present trade with the province of Chih-li and its 
trading centre, Tientsin, and with New-chwang also, 
is a very considerable one indeed, far larger than 
that of any other nation, yet it is but a tithe of 
what it might be were North China better governed 
and more means of communication provided. Both 
the trade which exists and its far greater possi- 
bilities will, however, be lost by the descent of 
Russia to the waters of the Gulf of Pechili. 

The existing railway lines are admirably con- 
structed and the newer portions are laid with 90-lb. 











Fig. 1. 


GREAT WALL or Curina At SHan-Hat-Kwan. 














Fic. 3. Bripge-Buitpinc SHor at SHan-Hai-Kwan. 











Fig. 2. 


these latter we have selected a number for repro- 

duction on the present page and page 600. We are 

sure that our readers will be pleased to learn the 

opinions of so acute and trained an observer, which 

We give nearly in the original words. 

The total lengths of the railways in operation in 
hina are as follow : 





From Chun-ho-So (which is about 40 Miles. 
miles beyond the Great’ Wall at 
north-east corner of Gulf of Pechili) 
to Tiensin, vié Tong-shan and 

_vong-ku... ...  .., 213,85 

From Tientsin to Pekin... A 79.68 
»» Feng-tai to Liu-Kio-Chiou 4.00 

Total 297.50 


From Liu-Kou-Chiou, near Pekin, a line is now 
the = constructed of about 80 miles to Pao-ting-fu, 
YY Provincial seat of Government in the province 
M a The line between Pekin and Tientsin 
#8 also being doubled by Chinese desire, though at 


CURTAINS AND FLANKING Bastions or GREAT WALL or CHINA. 


| Attention may here be called to the fact that the | 


| district where such lines would pass possesses an 
| excellent climate, if a trifle severe at times in the 
| winter, that the land is well farmed and produc- 
| tive, that the population is hardy, industrious, and 
;more fitted, perhaps, than in any other part of 
| China to provide a large amount of good fighting 
'material, if properly disciplined and led by Euro- 
peans. The fact that the Japanese were successful, 
| and so easily successful, in their late war, in no way 
| detracts from the truth of the above, for no fighting 
| material: is: good against organised forces, when 
absolutely destitute, as in that case, of leadership, 
_and even of capable regimental officers. 

| A fact of some importance also is that no diffi- 
; culty would be experienced in over-running first, 
jand then making use of the population to create 
| fresh armies, as the people have no strong leaning 
|towards their present Government, and would 
|probably welcome a stronger and better one. 
Manchuria and North China, said Mr. Birch, could 
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Fic. 4. CuHtnese Coke Ovens at Tona-SHAN. 


rails of Sandberg section. Excellent ballast from 
the mountains, or from river beds, is distributed 
over the entire line, and the section between Chun- 
ho-So and the Tong-shan collieries calls for special 
mention; in such beautiful order is the permanent- 
way kept. 

The very flat nature of the country, while lending 
itself with exceptional facility to railway construc- 
tion, causes, on the other hand, some special diffi- 
culties, for where the line in the neighbourhood of 
the sea passes close to the chain of barrier moun- 
tains, it is intersected by numerous rivers of short 
course, which rise with great rapidity after rain. 
Again, in its other portions it traverses plains in 
the neighbourhood of the Peiho, which owing to 
Chinese neglect of that river, become dangerously 
waterlogged ; consequently the line has to be em- 
banked in its entire course, and very numerous 
flood openings, often of considerable size, have to 
be provided. All this entails a very large amount 
of bridging. 
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At Shan-hai-kwan, at the north-east extremity 
of the Gulf of Pechili, where the Great Wall of 
China (Figs. 1 and 2, page 585) descends from the 
mountains, over whose cliffs and precipitous sides 
it hangs like a ribbon, and passes across a short 
width of plain to the sea, are the large bridge- 
building shops of the railway (Fig. 3), in charge 
of two or three Englishmen. These shops are 
well equipped, and have capacity to turn out 
some 20,000 tons of bridge-work per year, the raw 
material alone being imported. Very excellent 
work indeed is done, and the riveting leaves little 
to be desired. The largest-sized turntables are 
here also made, and at the time of Mr. Birch’s 
visit quite a number of ingenious and highly port- 
able air-locks for bridge construction were in hand. 

At Kai-ping are the large collieries, which were 
the original raison d’etre of the railway, and hard 
by, at Tong-shan, are the engineering headquarters 
of the railways, where the locomotives are erected 
and repaired, and the whole of the other rolling 
stock is built, only the raw material and wheels, 
axles, bogies, buffers, draw-gear, &c., being im- 
ported. Quite a number of wagons were being 
completed there, at the time of Mr. Birch’s visit, 
for the new railway now under construction between 
Shanghai and Woosung. A considerable number 
of 30-ton covered freight cars of galvanised sheet- 
iron (Fig. 5, page 600) have been built there, and 
a splendid palace saloon car had just been completed 
for the Emperor of China (Fig. 6), with central 
saloon, smoking-room, boudoir for the Emperor, 
and space for attendants. 

The trains in use on the railways are all of 
mixed type and are exceedingly long and heavy, 
comprising great numbers of coal wagons, besides 
freight cars and passenger coaches. These last are 
of the simplest construction internally, on account 
of the dirty habits of the travellers, which make 
the use of cloth or leather impossible, even in the 
first and second-class carriages. Besides, the pro- 
pensity of the Chinese to unloosen and carry off 
everything of metal which can be abstracted, has to 
be remembered. The interiors, therefore, are of 
plain wood and are exceedingly comfortless. The 
Maritime Customs are now, however, having mail 
coaches built, which will have a compartment 
especially fitted up for and reserved for Europeans. 

The lower-class Chinese travel in high-sided open 
freight cars, together with their piles of baggage 
and effects, and do not seem to mind the exposure 
to the extremes of heat and cold. The rates for 
all classes, it need hardly be said, are very low. 
There is, among well-to-do Chinamen travelling 
with their wives and families, the custom of 
chartering the whole of one of the 30-ton galvanised 
iron-covered freight cars (Fig. 5, page 600), and 
then they sit amid their piles of luggage beside 
the open sliding doors. The speed of the trains is 
necessarily slow, somewhere about 20 miles an 
hour, but some trains are express and attain a 
higher rate. 

Fig. 10, page 600, shows one of the four new Bald- 
win passenger engines of the following dimensions : 


Cylinders ; 19 in. by 24 in. 
Bogie wheels ... 2 in. 
Grate area... 24 sq. ft 
Driving wheels 84 in. 
Boiler pressure 180 Ib. 
Heating surface 1600 sq. ft. 
Tender capacity 4000 gallons 


(English) 7 tons coal. 


Their total weight ready for service is 97 tons, 
andthe maximum height 15 ft. The cost delivered 
in China was 2500I. each. 

The total number of engines on these railways 
are : 


English engines 42 
German tank-engines ... 3 
American tank-engines 5 

tender-engines 16 


Belgian tank-engines ... oe : sa 

Total engines for 320 miles of work- - 

ing line oe Rs = 70 
The cost of the Baldwin engines above described 
is about 20 per cent. less than English locomotives 
of the same power could have been had for at the 
time ; and in point of time of delivery the advan- 
tage was enormously in favour of America. The 
engines are, however, much more troublesome to 
erect, and they cost more in first repairs before use. 
They cost, also, more for repairs in use, and the 
coal and water consumption are stated to be very 
much higher than in English locomotives. The 


narrow firebox, the excessive size of ports, the back 
pressure from the small blast nozzles which might 
be reduced by modifying the blast orifice, the expo- 
sure of parts of the boiler, the boiler and casting 
between cylinders not being sufficiently well pro- 
tected. Another defect is excessive weight of re- 
ciprocating parts, such as pistons and crossheads. 
The engines, however, run smoothly, the counter- 
balance being better than is the case with Euro- 
pean outside cylinders. A pecularity is the use 
of a perfectly straight axle, and the brass facing 
of inside face of wheel boss which bears against 
the axle-box, thus preventing side play. Given 
the same style of workmanship, engines can, or 
ought to be, built in England at far less cost, 
but the Americans do not waste money on non- 
essential parts. Perhaps one of the principal 
causes of difficulty in competition of English loco- 
motive builders vis-a-vis to American ones, is due 
to the extra and often excessive cost entailed on 
builders by the too great diversity of types re- 
quired by English engineers, and to the English 
practice of high finish of non-essential parts. 

Fig. 10, page 600, also shows the ‘‘ Rocket of 
China,” the original locomotive built 16 years ago, 
chiefly from scrap and old material. This engine 
is still in constant use for shunting purposes. 

At Tong-ku (Fig. 7) the railway touches the 
left bank of the Peiho, which it afterwards 
follows up to Tientsin, cutting, however, across the 
numerous bends. Tong-ku is but a few miles 
above Taku, which is at the mouth of the river. 
Vessels inwards discharge part of their cargo out- 
side the bar, 5 or 6 miles out to sea, and then come 
in to finish inside the river abreast of Tong-ku. 
Here are large coaling wharves, where several 
vessels can coal at the same time, and there are 
also the large wharves of the railway company, and 
a new one just being completed for the China Mer- 
chant Steam Navigation Company. No less than 
17 steamers of from 1500 tons burthen and up 
were at or about Tong-ku and Taku at the end of 
November, just before the navigation closed. 

At Tientsin the railway station is a few hundred 
yards from the river opposite to the French Con- 
cession Settlement, and all goods and passengers 
have to be conveyed across by means of clumsy 
sampans and barges. It was intended to have 
thrown a bridge across and preparations were made, 
but the project was defeated, to the general incon- 
venience of trade and every one, by the disin- 
terested opposition of certain Chinese Mandarins 
who obstructed the matter and obtained the ear of 
the Government nominally on behalf of injury to 
the up-river junk traffic—a truly Chinese instance. 
Were there even a fraction of unanimity among 
the foreigners and diplomatists at Tientsin and 
Pekin, the construction of a bridge would be in- 
sisted upon and conceded by the Government, to 
the great advantage of every one concerned, and to 
none more so than the Chinese themselves. Writing 
in the early part of the year Mr. Birch said, ‘‘ Cabal, 
intrigue and general disruption prevail, however, 
in North China, both among Chinese and foreigners, 
and no people are more active than the Russians 
in sowing the seeds of discord, and in driving a 
wedge in here and another there, with the object 
of slowly weakening the Government, and so pre- 
paring the way for their own designs.” It was not 
many weeks before these designs were clearly 
formulated. 

From Tientsin the line runs across an absolutely 
level plain to within a few miles of Pekin ; but the 
route selected is not absolutely the best, owing to 
the opposition of certain officials, nor is the ter- 
minal station permitted to be placed close up to the 
capital, as common-sense and convenience would 
dictate. A few miles from the terminus is the 
junction of Feng-tai, from whence the line to 
Pao-ting-fu is being constructed. This is, how- 
ever, at a standstill, as the rails are being sup- 
plied from the Han-yang Iron and Steel Works at 
Hankow, and the output is small, and much ham- 
pered by the constant changes both in staff of 
Europeans, Chinese officials, and workmen. The 
rails to be supplied, moreover, are of a lighter 
character and inferior section and quality. It is 
understood to be a fact that the coke used at these 
works far up the Yangtse has to be imported from 
Europe, and that the steel billets to some extent 
also are imported, or were so till lately; facts which 
cannot conduce to economy of manufacture, or 
show proof that the works were put down with 
proper investigation of the mineral resources of the 





high coal consumption is brought about by the 
narrowness between frames necessitating a very 


neighbourhood. At Feng-tai are the houses of the 





English divisional staff, the round houses, work- 
shops, &c. 

The administration of the railways is largely, as 
concerns traftic, &c., in the hands of the Chinese 
themselves, and cannot be referred to as worthy of 
admiration. Accounts are complicated, perhaps 
with design, for nothing can be administered in 
China except on the system known as “squeeze 
pidgin ;” hence it does not seem to be very precisely 
known what are the earning and spending capa- 
cities of the railways. But to the observant 
eye the character of the country and the extent of 
the traffic would seem to point to considerable earn- 
ing power, as well as to great convenience in the 
superiority of railways to the miserable methods of 
transport prevailing and the absolute absence of 
roads, as they are generally understood. The water 
traffic, too, is so hampered by the devious curving 
and recurving of a neglected river, miserably shallow 
and much subject at times to flood, that it cannot 
be looked upon as a serious factor of competition 
despite of its cheapness. 

The Chinese wheeled traffic is worthy of notice. 
Their principle of selection has resulted in the 
evolution of two forms of vehicle in North China, 
the wheel-barrow with a large narrow single cen- 
tral wheel, with seats on each side of the wheel on 
which six to eight persons, or an equivalent 
freight, are carried by the individual coolie, and 
the one-axled cart with wheels of small diameter 
and iron-studded tyres about 14 in. wide. These 
carts are very solidly framed, and often carry 
loads of several tons, drawn by a composite team 
of one or two bullocks, one or two donkeys, and 
one or two mules or Tartar ponies ; generally four 
or five draught animals in each instance, connected 
together by long rope traces. 

As the soil of the country is very friable in dry 
weather and exceedingly pasty in time of rain, 
it follows that the wheels of the heavy and heavily- 
weighted carts act as little else than knife edges. 
Macadamised roads would not live up to such a de- 
mand, and there being no roads at all in China, but 
only natural tracks, it so happens that each carter be- 
come a law unto himself in the selection of a path, 
and, except where confined by natural obstacles or 
growing crops, the passage across a plain is very 
plentifully varied. 

These remarks would be incomplete without some 
reference to the Englishmen who have constructed 
and who supervise as far as they are permitted, the 
technical direction of the railway. ‘To Mr. Claude 
Kinder, C.E., at that time manager of the Kai-ping 
Coal Mines, belongs the credit of the inception of 
what practically was the first railway in China ; for 
the original 12-mile line between Shanghai and 
Woosung was torn up almost as soon as made. To 
him and to his staff, who developed and extended 
the system to its present position under every con- 
ceivable form of obstacle and opposition, some meed 
of praise out of the common is only due and right. 
They have served China well and with devotion ; 
in doing so they have served England too. 

All over the world one meets Englishmen whose 
energy, ability and integrity make England what 
she is. Essentially of such a class is the genial, 
active and resolute superintendent engineer of 
the Imperial Chinese Railways. Americans style 
him a ‘‘real live man,” and certainly his intimate 
knowledge of every detail of the system under 
his charge, coupled as it is with a facility of ex- 
pression in what is known as ‘the Tong-shan 
dialect,” compel the esteem of those who are 
thrown into contact with him. i 

To his courtesy Mr. Birch owed the facilities 
given him for travelling over the system, with the 
additional advantage of doing so in his society. 








Name Index of the Journal of the Iron and Steel Institute. 
Vols. i. to 1, 1869-1896. Edited by Bennett H 
BrovcH, Secretary, London: E. and F. N. Spon, 
Limited. 

A “Name Inpex” to the Journal of the Iron and 

Steel Institute, edited by the secretary, Mr. Bennett 

H. Brough, has just been distributed to members. 

It is an octavo volume uniform with the ordinary 

issue of the Journal, and consists of 564 pages. It 

deals with the first 50 volumes which have been 
published during the years 1869 to 1896 inclusive. 

The work opens with a brief history of the develop- 

ment of the Institute, and narrates how it got its 

rise in a paper read by the late Mr. John Jones at 
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Newcastle-on-Tyne, on the 29th of September 1868. 
Mr. Jones was at that time secretary of the North 
of England Iron Trade Association, at a meeting of 
which body he read his now historic paper, in which 
the general idea, which was afterwards put into 
practice on the founding of the Institute, was 
sketched in. When the Institute was established, 
Mr. Jones, as is well known, became secretary, a 
post which he continued to fill until his death. It 
was his hand, we believe, which drafted the rules 
and bye-laws by which the Institute is governed. 
Lists of officers and places, where autumn meetings 
have been held, are contained in this section, and a 
record is given of the number of papers read in 
each year. The total amounts to 522, and the total 
number of pages in all the volumes from the first 
is 25,620, whilst there have been 990 plates. An 
epitome of the finances from the commencement, 
and a list of the recipients of the Bessemer gold 
medal conclude this part of the volume. In the 
next section is given a list of papers and addresses 
from the commencement, arranged chronologically, 
and a second list arranged according to subjects. 
The latter, especially, will prove a valuable addition 
to the reference library of the metallurgist. The 
bulk of the book is occupied by the index of 
authors of papers and those who have spoken at 
the meetings. In these days of many societies and 
institutions it is easier to remember who has said a 
certain thing, than to remember where and when 
he has said it. It is here that the ‘‘ Name Index” 
will be especially useful. Opening the book at 
random, for instance, we light on the name of 
“Hadfield, Robert Abbott, and find over three pages 
of references, all arranged alphabetically. Thus, if 
we remeinber that at some time Mr. Hadfield said 
something at a meeting somewhere, about the elim- 
ation of sulphur, or think it likely he might have 
said something on the subject, we find under the 
letter S, ‘Sulphur, elimination of,” together with 
the year the remark was made and the volume and 
page of the Transactions where it is recorded. Papers 
read before the Institute, abstracts published in the 
Journal, and even the dates at which members have 
been elected, are all contained within this compre- 
hensive ‘‘ Name Index.” The book represents a 
vast amount of hard work and careful revision, 
which has all been done by the ordinary staff of the 
Institute. 





The Process Year-Book for 1898. Edited by WILLIAM 
GamBLe. London and Paris: Penrose and Company. 
The series of annuals which have been published 
by Messrs. Penrose and Co. during the past few 
years form an admirable record of the progress 
which has been made in the development of the 
numerous methods of producing those engravings 
which are included in the comprehensive term, 
“process blocks.” The year-book for 1898 now 
before us is an exceedingly handsome volume, 
which fully maintains the high standard established 
by its predecessors ; and it should be in the hands 
of every one interested in the production of illus- 
trated literature. Its illustrations include samples 
of photogravure, collotype, copper etching, half- 
tone work, both ordinary and engraved, three- 
colour process work, photo-litho work, bitumen 
work, &c. ; and, apart from its technical value, it 
is of great interest from an art point of view. We 
congratulate Messrs. Penrose and Co. on the ad- 

mirable way the book has been produced. 
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MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XVIII. 


ARMOUR-PLATES. 


Untit 1876 the calibre of guns used for firing 
against armour was progressively increased, culmi- 
nating in the production of the 100-ton, and heavier 
gums ; as a necessary consequence, the thickness 
of armour-plates was also increased and unceasing 
efforts were made to improve the quality of mate- 
rial and the method of manufacture. 

To Messrs. Schneider and Co. belongs the credit 
of being the first to manufacture and submit for 
firing trials, thick armour-plates made of steel. 
To this interesting departure in the manufacture 
of armour for ships of war, dating back now for 
more than 20 years, we shall refer in more detail 
later. For the present it is sufficient to say that 
since 1876 the process of development at Creusdt 
has been continuous, and has resulted in the 
magnificent material, many examples of which we 
publish on pages 588, 589, 590, and 592. For 
more than 60 years before the Armstrong 100-ton 
gun was fired at the Schneider steel plates in 
the Italian proving grounds, the question of pro- 
tecting ships and forts from the effects of shot, had 
occupied the attention of engineers. Compared 
with the gigantic requirements of to-day, the pro- 
blem was one of almost absolute insignificance ; 
but everything being relative, it was as desirable 
then to keep out the round 32-lb. or 64-lb. shot, as 
it is now to break up the heaviest steel projectile of 
to-day. We must go back to the time when Eng- 
land and the United States had been at war, and 
the question of protecting New York Harbour was 
of vital importance. John Stevens, of Hoboken, 
an engineering genius, who lived before his proper 
time, had conceived—and for more than 50 years 
his idea was laboured at by himself and _ his 
sons—the plan of a steam-propelled and rotated 
floating battery, the guns of which should be 
sheltered behind the iron-plated walls of a turret. 
The experiments made at that early date were very 
limited, and are of historical interest only. Thirty 
years later, however, they became of somewhat 
more importance. Passing by Colonel Paixhans’ 
recommendation in 1821 for protecting shore bat- 
teries with iron armour, we come to the actual 
trials made in 1827 by Major-General Ford at Wool- 
wich. The structure consisted of a granite wall 
7 ft. thick, faced with two layers of iron bars, the 
inner one attached horizontally and 1} in. square ; 
the outer row fixed vertically, consisted of bars 
1} in. square. After 20 rounds from a 24-pounder 
gun, at 634 yards’ range, the defence was practically 
destroyed. In this, the first-recorded of the not- 
yet -ended- struggle between gun and armour, 
victory lay with the former, as it has continued to 
do for the most part ever since. Messrs. Stevens, 
of Hoboken, appear to have carried out long and 
costly, though quite futile, experiments, on the 
subject of armour and projectiles. In 1841 they 
were in a position to form the conclusion that 4-in. 
wrought-iron plates would suffice to keep out 9-in. 
shell fired at short range. It was on this deduc- 
tion that the Stevens battery was finally completed 
about 1853, at an enormous cost, embodying many 
modern devices, including breechloading guns, but 
of little or no practical value. From 1846 to 1856 
experiments with iron armour were almost con- 
tinuously carried on at Portsmouth and other 
British Dockyards. Those of 1854 were of special 
interest. The target consisted of 44-in. wrought- 
iron plate on a heavy timber backing; this showed 
relatively great power of resistance, but it could not 
resist the attack of a 68-pounder fired with a 16 lb. 
charge, at a range of 400 yards. This was sufficient to 
destroy both target and backing. During the same 
period, many interesting experiments with armour- 
plated land batteries were carried out by General 
Totten in the United States, and always with the 
result of proving the superiority of the gun. But 
by far the most important work done during the 
ten years under consideration, was that of Dupuy 
de Léme, in France. Under his auspices, floating 
batteries had been built for service in the Baltic 
during the Crimean War ; they were heavy wooden- 
framed vessels covered with wrought-iron plates 
4h in. thick, 3 ft. long, and 20 in. wide. The 
following is an extract from a report by Com- 
mander Dahlgren, on their performance in action : 
‘“‘The French floating batteries, Devastation, 
Lave, and Tonnante, steamed in to make their 
first essay, anchoring some 600 or 700 yards off the 








south-east bastion of Fort Kinburn. . . . The Rus- 
sians could only reply with 81 cannon and mortars, 
and no gun of heavier calibre than 32-pounders, 
while many were lower. ... . This was the sole 
occasion in which the floating batteries had an 
opportunity of proving their endurance...... 
They were hulled repeatedly by shot ; one of them 
(the Devastation), it is said, 67 times without any 
other effect on the stout iron plates than to dent 
them, at the most 14 in. Still there were ten men 
killed and wounded in this battery by shot and 
shell which -entered the ports.” The armour- 
plates scored an easy victory over the guns, at 
this, the first and last engagement (if we except some 
of the naval fights during the American Civil 
War), fought under conditions that were soon 
to become obsolete. The end of the Crimean 
War witnessed the end also of the old order 
of artillery, and the creation in 1855 of the first 
Armstrong breechloading gun. From that time, 
in this country and abroad, dates the revolu- 
tion in the construction of artillery which culmi- 
nated, as regards weight and calibre, with the 100- 
ton Armstrong gun of 1876, and the far more for- 
midable weapons of to-day, produced by the same 
firm, by Krupp, Schneider, Canet, and a few others 
at the present time. The great and rapid changes 
in gun construction since 1855 have given problems 
more and more difficult of solution to the manu- 
facturer of armour, for the power of the attack 
advanced always more rapidly than that of the de- 
fence. The first record of a steel plate being 
tested is one that was tried at Woolwich in 1867 ; 
it was but 2 in. thick, and failed rapidly, as did 
also the 4-in. wrought-iron plate, with 2 ft. of oak 
backing, that was broken up the same year, also at 
Woolwich, by wrought-iron shot. It is of interest 
to note that a steel plate, at a little later date, was 
fired at in Russia, with somewhat better results. 
The next six years brought remarkable develop- 
ments, both in guns and armour; manufacturers 
still famous in their specialty, such as Brown and 
Cammell, had succeeded in the commercial produc- 
tion of iron armour-plates up to 6 in. in thickness, 
while gun-makers like Armstrong and Whitworth 
were making artillery of such calibre and energy 
as to still maintain the balance slightly in favour of 
the guns. Round shot had given place to pointed 
projectiles, either of chilled cast iron, like the 
Palliser; of wrought iron case-hardened ; or of 
Bessemer steel. The following list of armour- 
plates that were tested at Portsmouth in February, 
1864, will give an idea of the condition of the in- 
dustry at that time : 


Messeset Milan Shipfor which Thickness of 


Plates were made. Wrought Iron. 

John Brown and Co. Lord Warden in. 

Ditto Ditto 4h ,, 

Ditto Royal Alfred re 

Ditto Prince Albert 43 ,, 
Mersey Company ... Agincourt ie 
Cammell and Co. ... Lord Clyde 54, 
Millwall Company... Bellerophon aE 
Beale and Co. ... Pallas 44 ,, 


As we have seen, it is to the French engineer 
Dupuy de Lome, in 1854, that is due the credit of 
being the first to design and have constructed 
floating batteries for actual warfare, protected with 
ironarmour. The plates for the Lave, Tonnante, 
and Devastation were manufactured by Messrs. 
Schneider and Co. The first armoured frigates, 
Gloire and Heroine, were built immediately after- 
wards; their iron armour-plates were 12 centi- 
metres (4? in.) thick, and resisted fairly well the 
fire from all the guns of the time. 

The building of the Gloire may be regarded as 
the real starting point of the armour-plate in- 
dustry ; from that time dates also the serious 
beginning of the struggle between projectile and 
armour. Since then armour-plate makers have 
been constantly engaged in devising means to pro- 
duce armour that shall be successful in warding 
off every blow ; and on their side the gun-makers 
have been equally energetic in making guns of 
increased resistance, higher velocities, and flatter 
trajectories, whilst improvements in the manufac- 
ture of projectiles and explosives have been equally 
progressive. 

In the foregoing paragraphs we have given some 
general idea of the early development of the 
armour-plate industry, and we may now pass on 
to consider the great part taken by Messrs. 
Schneider and Co. in the more recent and impor- 
tant developments, commencing with the year 1876, 
when the Italian Government was building the two 
great battleships Duilioand Dandolo. It was at this 
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time that Messrs. Schneider and Co. decided upon 
a series of now historic trials, with the view of 
proving the superior value of steel over iron for 
armour-plates. These trials were conducted at 
the proving yard of Muggiano, near Spezia ; they 
took place in September and October, 1876, and 
demonstrated thesuperiority of Messrs. Schneider 
and Co.’s steel plate over the others tested at the 
same time. The order for the Duilio and Dan- 
dolo steel armour was immediately after given 
to Creusot. Imperfect as were their early plates, 
compared with those they now manufacture, the 
advantages to be derived by the use of all-steel 
plates became apparent to the naval advisers of 
many Governments, and the conclusion was very 
widelyarrived at that iron had become inadequate 
for ship protection, and had to be abandoned. 
Thus in July, 187, the Danish Navy insti- 
tuted competitive trials at the Amager proving 
yard, near Copenhagen. At these trials the 
Creusét plate was not the only steel plate tested ; 
other makers, whose interest had been aroused 
by the result of the Muggiano trials, also sent 
steel plates for test. The trials at Amager, how- 
ever, established the superiority of ‘t Schneider- 
metal” and the ‘‘Tordenskjold” deck-armour and 


turrets were ordered from Creusé6t. After the value 
of steel plates had been established, the manufac- 
ture of compound armour was commenced in this 
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Other important trials took place at the Mug- 
giano proving yard, in November, 1882, and in 
October and November, 1884, which resulted in 
Messrs. Schneider and Co. obtaining the order 
for the Lepanto’s armour-plates. These trials 
were so conclusive that the Terni Company de- 
cided to put down a powerful plant for the 
manufacture of plates on the Schneider pro- 
cess. The 1882 trials resulted also in deciding 
the Italian and the French Navy, and _subse- 
quently other Navies also, to adopt the Schneider 
patent armour-plate bolt. ; 
About this time the United States of America 
took serious steps towards creating a Navy. An 
important part of their new naval programme 
was a decision as to the type of plate to be 
accepted, and the encouragement of private 
companies to develop the manufacture of that 
special type. They chose in 1887 the all-steel 
Schneider plate. The Bethlehem Iron Com- 
pany, who were appointed by the United States 
Government for the supply of armour, con- 
tracted with Messrs. Schneider and Co. for the 
designing of the necessary plant, and sent engl- 
neers and officers to Creusdt to follow the manu- 
facture in every detail. From the outset this 


Meantime Messrs. Schneider and | branch of industry acquired in the United States 


| Co. were steadily working out improvements in the | a very great development, which is justified by the 
‘manufacture of homogeneous steel armour, with the | high quality of the American armour-plates manu- 


country. This type was invented by Mr., now Sir | result that the resisting power of their plates was |factured. Notwitstanding the progress they ha 
Alexander, Wilson; it gave from the beginning satis- 
factory results in many cases and was adopted by 


constantly increasing ; they obtained at this period, | already made in the production of armour, by their 


from the French, the order for the Terrible’s armour. | experience in the manufacture and in the han 
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a various grades of steel, which enabled them to | plates by hardening the surface, 

n control at will the degrees of hardness then required, |the steel used still contains 

e Messrs. Schneider and Co. made a considerable im- | nickel, and this fact demonstrates 

© provement by placing upon the market nickel-steel |the value of Messrs. Schneider 
plates. They were the first to discover that nickel|and Co.’s discovery. Nickel 

t in steel gives great tenacity to the metal. The | steel of soft grade is now used 

2 trials carried out on September 18 and 19, 1890, at | with the best results, instead 

3 the Navy proving yard of Annapolis (U.S.) were | of extra-mild ordinary steel for 

8 quite a revelation. Messrs. Schneider and Co.’s| the manufacture of deck plates. 

- nickel-steel plate, manufactured at Creusdt, carried| We now arrive at the period 

: the day, the one second in value being a steel | when Harvey was perfecting, in 

I- Schneider metal plate, sent over from Creus6t at | the United States, his process 

4 the same time. The presence of nickel in steel, not | for hardening plates with a pow- 

“ only increases in a remarkable way the toughness of | dered cementing material, and at Fic. 154. 

" a plate, but also its power of resisting penetration ; | the same time Messrs. Schneider 


this is especially the case with plates of medium |and Co. were endeavouring to increase still more | cementing by gas, as already described in a previous 
Fi thickness. At the present time, though improve- | the resistance to penetration. They were the first | article ; this treatment, with water-hardening, gives 
ments have been realised in the manufacture of /in France to design, put in practice, and regulate plates, the front surface of which is of such hard- 
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ness that the heaviest projectiles are broken on 
impact. Having demonstrated the value of this 
method, Messrs. Schneider and Co. lost no time 
in constructing a new and costly plant for the pur- 
pose, and were then enabled to produce cemented 
plates, and to deliver them to the Russian Navy 
for the Three Saints, to the Danish Navy for the 
Skjold ; they were the first to supply the French 
Navy with large quantities. : 
While Messrs. Schneider and Co. were continuing 
to improve their process of cementation, the first 
Krupp plates appeared, the remarkable feature of 
these being that they do not crack under fire, a 
a quality due toa particular treatment to which the 
metal is submitted ; this characteristic increases in 
a marked degree their resistance to penetration. 
Messrs Schneider and Co. have acquired the process 
of manufacture of these new armour-plates, so as to 





be able to meet the demands of the Governments 
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after the completion of each lot. It is to be noted 
that inspecting officers choose generally, for firing 
tests, those plates which show surface imperfections, 
or those concerning which doubts may have arisen 
during manufacture, either owing to some incident, 
or from the results shown by some of the testing 
operations of the materials, during the various 
processes of fabrication. Some particulars of the 
plates illustrated are given in the Table below. 

We append a list of the tonnage of steel armour- 
plates manufactured at Creusét, from 1876 till 
May 1, 1898. 


Tons. Tons. 
French Navy a 26,193 
Italy = 8040 
Spain 3298 
Russia... isk os 2805 
Sweden and Norway ... 2582 
Chili He = bs 1387 
Denmark... 1027 
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(For ILLUSTRATIONS 


SEE Fics. 144 To 160, Pacers 588, 589, 590, AND 592). 





Country for} 


Date of Trial. which Plate! Name of Ship. 


F | 
— of Calibre of Gun. 


REMARKS. 











was Tested. | 
7 mm. in. | cent. in. GES Nes 
Fig. 144..| Dec., 1881 ..| France’ ..) Terrible . £00and 19.69 | 32 12.60  Threerounds, powder charge.—First and 
402 and | second round, 67.430 kilos. (148.35 Ib.) ; 
15.83 third round, 72.420 kilos. (159.3 Ib.). 
Fig. 145 ..| Oct., 1888 .. Denmark..|Gota.. - 243 9.56 15 5.90 | Homogeneous steel, ‘‘ Metal Schneider.” 
Fig. 146 ..| July, 1890 .. cc. ..| Tordenskjotd .. 115 4.52 15.0 5.90 Homogeneous steel, ‘‘ Metal Schneider,” 
three rounds. 
Fig. 147..! ,, 1890 .. ae s 115 4.52 | 150 | 6.99 Ditto Ditto 
Fig. 148 ..| Jan., 1892... Roumania | os 120 4.72 | 15.0 | 5.90 Cast steel. 
Fig. 149 . » 1893 . France .| Tréhouart 820 12.60 | 32.0 12.60 Schneider homogeneous steel. 
Fig. 150 ../ Aug., 1893 ..' Russia .| Trois Saints 406 15.99 24.0 9.45  ** Metal Schneider.” 
Fig. 151 July, 1895 .. Sweden Oden 250 9.84 15.0 5.90 Rear of plate. 
Fig. 152 1895 .. eae 250 9.84 | 15.0 5.90 
Fig. 153 Jan., 1896 .. Denmark ..| Skyéld .. 200 7.87 15.0 5.90 Cemented steel. 
Fig. 154 .. » 1896 .. France Massena 100 3.94 13.68 5.40 Ditto 
Fig. 155. |May, 1896 ..  ,, ..| Bouvet 370 ~ 14.57 | 34.0 13.39 Ditto 
Fig. 166 ..|June, 1897... Spain .| Cataluna 250 9.84 15.0 590 ‘*MetalSchneider.” Holtzer projectile. 
The striking velocities are shown in 
i the illustration. 
Fig. 157. | ,, 1897 .. a ” ss 250 9.84 15.0 5.90 | Rear view of same plate. 
Fig. 158 ..| ,, 1897 150 5.90 | 15.0 590 Experimental cemented steel plate. 
; ’ Weight of projectile 45 kilos, (99 Ib.). 
Fig. 159 ..|Oct., 1897. .. France’ ..| Gaulois.. 270 10.63 27.44 10.80 Cemented steel. 
Fig. 160 ../April, 1897 .. sé = ~~ 156 6.14 15.0 5.90 Experimental plate. Cemented steel. 
Holtzer projectile, 45 kilos. (99 1b.). 
which would require armour-plates showing this re- | Tons. Tons. 
markable resistance to cracking after a certain Greece 777 
number of rounds. Japan : 633 
Asa supplement to this short sketch of the impor- acral i co 
tant part taken by Messrs. Schneider and Uo., in Holland @ 98 
developing and improving the manufacture of Belgium ... 15 
armour, we publish in Figs. 144 to 160, on pages Austria 4 
588, 589, 590, and 592, some reproductions of —— 91,340 
photographs of tested plates. Apart from two 
(Figs. 158 and 160) which have undergone experi- 47,333 


mental trials, carried out by Messrs. Schneider and 
Co. at their Villedieu proving yard, Creusdt (see 
page 38, Fig. 8, ante), all these plates were tested | 
officially, and for this purpose had been chosen by | 
inspecting officers, from the lot they represent and 








QUEENSLAND.—The estimated population of Queensland 
at the close of 1897 was 484,700. This shows an increase 
of 12,521, as compared with the corresponding population 
at the close of 1896, ; 





THE NORTH GERMAN LLOYD TSS. 
“KAISER WILHELM DER GROSSE.” 
(Continued from page 495.) 

In continuation of our illustrations of the Kaiser 
Wilhelm der Grosse, we reproduce on our two-page 
plate several illustrations of the propeller and of 
the steering gear. Figs. 82 and 88 show one of the 
twin-propellers by which the vessel is driven, 
Each propeller has three blades of Vulcan bronze, 
which is made up of copper, zinc, and a little of 
aluminium and of tin—the company do not care 
to publish the exact proportions. They attain 
a tensile strength of 42 to 46 kilogrammes per 
square millimetre (26.7 to 29 tons per square inch), 
with an elongation of from 20 to 25 per cent. on 
a length of 7? in. The boss of the propeller 
is of cast steel. The propeller is 6.8 metres 
(22 ft. 3% in.) in diameter, with a pitch of 
10 metres (32 ft. 97 in.). The real surface of the 
two propellers is 22.7 square metres (244.34 square 
feet), and the other dimensions and details can 
easily be gathered from the drawings reproduced. 
The propellers overlap to the extent of 8 in., and 
for this reason the port propeller is 354 in. ahead 
of the starboard, while the distance between centres 
of shafting is 21 ft. 8 in. 

The ship has the usual space left in single- 
screw ships, as well as being bossed out, and thus 
there is no part of the shafting carried outboard. 
The stern framing has been made of special design 
and particularly strong. Its form and size is well 
shown by Figs. 94 to 96, on the two-page plate. 
It is of U-section, hollow, and is scarfed to make 
the plate connection suit the run of the ship. 
With the two internal struts it weighs 90 tons. 

The steering gear is supported immediately 
over this casting; and we will now proceed to 
describe the mechanism by which the rudder of 
16.8 tons weight, shown in Fig. 94, is operated. 
It has been supplied by Messrs. Brown Brothers 
and Co., Limited, Edinburgh; and while it is 
similar to that fitted in the Campania and Lucania, 
there are one or two differences. As with our 
merchant cruisers, there was a condition laid 
down by the German naval authorities that the 
gear should be completely under the load water 
line ; Brown’s gear is very suitable under such 
conditions. The general principle is well known 
now, the steering engine being attached to the 
tiller, which has at its after end a double jaw fitted 
with bearings, and carrying between the jaws a 
vertically-disposed pinion, which engages with a 
toothed quadrant bolted to the deck. The main 
steering engine on the fore end of the tiller re- 
ceives and exhausts steam through a double stufling- 
box arrangement, mounted above the cylinders on 
the axis of the tiller. The cylinders have piston 
valves, and reversal is effected by changing the 
direction of the steam entering the cylinders, 
through a piston valve between the cylinders. The 
piston-rods actuate by the usual gearing a bronze 
wormwheel, connected, by means of an internally- 
expanding friction clutch with spring relief gear, to 
a steel pinion about 18 in. in diameter. This 
pinion works into the above-mentioned toothed 
segment, about 18 ft. radius to the pitch line, 
firmly bolted to the deck. The friction clutch is 
really an internal brake having a lining of hard 
wood, which is screwed up and held in position by 
powerful springs, sufficient to cause enough grip 
to put the rudder hard over with the ship going at 
full speed, but ready to let go on any dangerous 
strain, above what is involved in this, coming on 
the gear from any cause whatever. In the Kaiser 
Wilhelm der Grosse, as in the Cunarders, the fine- 
ness of the run of the ship increased the difticulties 
associated with under-water gear, and it was de- 
cided to fit connecting-rods between the rudder 
crosshead and the steam tiller, with a crosshead 
in a recess abaft the rudder-head, as shown in the 
illustrations on the two-page plate ; the connecting- 
rods work forward, instead of aft, as in the usual 
application of the principle of Brown’s gear. The 
connecting-rods are 20 ft. long, and the tiller is 
16 ft. 6 in. long, of cast steel. It acts through the 
connecting-rods on a 4-ft. rudder crosshead. Both 
steering engines work in enclosed oil tanks. 

The valve gear on the steering engine is operated 
upon by a hydraulic telemotor cylinder shown In 
Figs. 92 and 93, connected by two lines of $-in. 
copper pipes to two steering stations on the ship. 
For the forward station the telemotor standard 1s 
placed to the port side of the steering-house and 4 
connection made bya shaft to the steering standard 
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in the centre. Above this standard, on the bridge, 
another similar steering standard is placed, the 
connection being also made by means Of a shaft. 
This steering position is used only for navigation 
in dangerous or crowded waters at the entrance to 
rivers, &c. The second telemotor standard is placed 
on the poop deck over the second-class saloon, the 
communication to the steering gear below being by 
means of the usual piping. There is also a steering 
station close by the steering gear, so that no incon- 
venience would result from the communication pipe 
getting damaged. 

Brown’s ‘‘telemotor” consists essentially of a 
pump of special construction, the piston of which 
is moved up or down under the control of a small 
steering wheel attached. Both telemotor and pipes 
are full of water mixed with glycerine to obviate 
the chance of freezing. The operation compresses 
in either direction two spiral springs just over 
the main steering gear, so that when the helm 
is hard over, and it is desired to steady the ship, it 
is only necessary to ‘‘let go” and the springs will 
cause the whole gear to travel to midship line. 
These springs perform another important function, 
viz., any tendency of the telemotor indicator to 
get out of correspondence with its cylinder aft is 
corrected by a communication being opened between 
both ends of the cylinder every time the wheel is 
moved from port to starboard or vice versd, thus 
allowing the springs to bring the rudder to mid- 

ear. 

? Auxiliary steam steering gear one-third less 
powerful than the main steering gear, is provided. 
This is fitted forward of the segmental pinion rack, 
and is geared up by cast-steel gearing, and with 
pitch wheel and chain, the latter of which passes 
round rollers on the ends of the segment rack, and 
lays hold of the end of the steam tiller. Spring 
boxes are fitted to leading pulleys for taking up the 
slack of the chain. The auxiliary gear is connected 
and disconnected by means of an expanding internal 
clutch or brake, similar to that employed in con- 
nection with the main gear. The change from main 
to auxiliary gear and vice versd is made with great 
rapidity irrespective of the condition of the sea, 
and can be effected within 20 seconds. 

There is a close association between steering 
and the capstan and anchor gear, which latter we 
illustrate on page 593, as supplied by Messrs. 
Napier Brothers, Limited, Glasgow. First, we give 
the details of anchors, chains, and tow-lines and 
hawsers carried by the ship : 


Anchors. 
Two Bower anchors (Hall’s patent stockless) 6000 kg. (5.9 tons) 
Two ” ” ” 6000 ” 9 ” ) 
2500 ,, (2.46 ,, ) 


One stream anchor ,, ” 
One kedge, Trottmann.. ~ 


Chains. 


540 m. (295 fath.) stud-chain cable . 76mm. (3 in.) in cir. 
150m. ( 82 ,, ) mooring chains (stud) 50 ,, 


. 950 ,, (0.985 ,, 


Tow-lines and Hawsers. 


185 m. (100 fath.) steel-wire or hemp { no 90% tot 4 ven : 


185 ,, (100 ,, ) hawser, hemp (Xe. ge ERD es 
185 ” (100 ” ) ” ” . 820 ” (124 oo) ” 


The forward anchor and — gear for work- 
ing the 3-in. cables is illustrated on page 593. The 
anchor engines have 17-in. diameter cylinders by 
14-in. stroke, and the warping engines 13-in. dia- 
meter cylinders by 12-in. stroke, and both are so 
arranged that in the event of either being disabled 
the other may do the work. That is to say, the 
large engines could work the anchors and do the 
warping at the same time, and vice versd. All the 
gearing is placed on the deck, and is readily acces- 
sible. This constitutes a better working arrange- 
ment than was the case with some earlier ships 
which had the gearing on the underside of the 
deck. The wormwheels have gun-metal rims with 
machine-cut teeth and steel centres, working into 
steel - forged worms accurately machined. For- 
merly cast-steel wormwheels with phosphor-bronze 
worms were used. On the poop deck there is one 
warping capstan with 2-in. cable-holder for working 
the stream cable, the engines having cylinders 12 in. 
in diameter by 12 in. stroke, while on the same 
deck there is one steam warping capstan without 
cable-holder, the engines having cylinders 9 in. in 
diameter and 10-in. stroke. 

The other deck gear may here be briefly referred 
to. There is little cargo to be dealt with, but for this 
purpose six winches have been provided by Achgelis, 
of Gestemiinde. Five of them have 6-in. cylinders 
working at 10-in. stroke, and one of them has 8-in, 
cylinders working at the same stroke. In addition, 





there are two boat-hoisting winches with 5-in. cy- 
linders working with a 8-in. stroke, and this natu- 
rally leads to a reference to the boats carried. 
There are 16 of them, 30 ft. long by 8 ft. 6) in. beam 
and 3 ft. 6 in. deep, and two only slightly smaller, 
while in addition there are six semi-collapsible boats, 
also 26 ft. long and 7 ft. broad. All are carried clear 
of the promenade deck on the sundeck. Here also 
we may note one of many little commendable inno- 
vations introduced ; the lifebuoys, instead of being 
circular, are shaped like a horseshoe; and when one 
comes to think of it, great difficulty may be expe- 
rienced by aman in the water in his efforts to get the 
circular buoy over his head. Theopeningin the horse- 
shoeenables him readily to slip it under his arms. 
(To be continued.) 





THE IRON AND STEEL INSTITUTE. 

In our last issue we gave an account of the 
opening proceedings at the recent meeting of the 
Iron and Steel Institute, held on Thursday and 
Friday of last week, under the chairmanship of 
the President, Mr. Edward P. Martin. We now 
continue our report. 


Buiast-FurRNACE Gas FoR Motive Power. 


The first paper read at the meeting was the 
contribution of Mr. Adolphe. Greiner, Director- 
General of the Société Anonyme John Cockerill, 
of Seraing, Belgium. This paper we shall print in 
full on an early occasion. 

In the discussion which ensued, Mr. James 
Riley was the first speaker. Referring to the 
authorities quoted by the author, Mr. Riley said 
that there was more literature on the subject than 
that which had been mentioned in the paper. 
The first reference to the use of blast-furnace gases 
for power purposes, with which he was acquainted, 
was in the Iron and Coal Trades Review. A 
paper had also been read by Professor Watkinson 
on the subject, and another by Mr. Dickson. 
There was also Mr. Galbraith’s paper, to which 
reference had been made by the author. Mr. 
Greiner had, however, ruled the latter contri- 
bution somewhat out of the contest, as dealing 
with an engine ‘‘not really driven by ordinary 
blast-furnace gas, as the gas used was drawn from 
furnaces using anthracite as fuel; and its calo- 
rific power, according to Professor Rowden, was 
superior to that of producer gas.” Mr. Riley went 
on to say that the President of the Institution had 
made reference in his address to his (Mr. Riley’s) 
connection with this subject ; but had the oppor- 
tunity occurred, Mr. Riley would have put forward 
the name of another gentleman connected with the 
subject ; that was Mr. Thwaite. Mr. Riley’s com- 
pany had a gas engine at work at Wishaw, the one 
to which Mr. Galbraith had referred in his paper. 
It developed 14 horse-power, and gave satisfactory 
results when using blast-furnace gas. The coal used, 
however, was the hard Scotch splint coal, and the 
gas produced was that from the blast-furnace. In 
this sense it was blast-furnace gas, as understood 
in alarge district of Great Britain. The gas, before 
reaching the gas engine, however, had to passthrough 
therecovery plants for the extraction ofammonia and 
tar products. It was, therefore, clean gas, but was 
somewhat impoverished by the extraction process. 
With that gas they assumed that 130,000 cubic 
feet of gas were made per ton of coal; and, as 
they were in the habit at Wishaw of measuring 
the gas, that figure might be assumed to be correct. 
They also knew the power developed, and arrived 
at the conclusion that 1.6 lb. of coal were required 
per brake horse-power per hour. But, as already 
stated, the gas had been cleansed, and in the 
figures given no account had been taken of the 
impoverishment, although in the process 20 per 
cent. of the original cost of the coal was realised. 
In every respect the results were satisfactory. 
There had been a few difticulties in matters of detail 
at first, but these had been got over. Trouble 
had arisen through failure of ignition, but this 
was being removed by electrical means. Mr. 
Riley thought, that, under these circumstances, he 
had been justified in making the experiment. An 
engine had already been at work a good many 
months, taking gas from a coke-fed blast-furnace in 
Lincolnshire, and this had given satisfactory results. 
Arrangements were likewise being completed at a 
large ironworks in this country, in which a 250 
horse-power gas engine would be installed. No doubt 
the members of the Institution would like to know 





the results when the experiments were completed. 
Mr. Riley thought the author was very sanguine in 
his anticipations, but his figures were more than in- 
teresting, and pointed toa way in which economy 
might be reached, and money saved, in the carry- 
ing on of iron works. It was, however, possible to 
understand that hesitation might be felt in the 
expenditure of the large capital required for the 
installation of plant ; but, as experience was gained 
and the prospect of success became assured, the 
hesitation would pass away. He, himself, had a 
great belief in the system. Ironmasters in this 
country had been accused of lagging behind those 
of some other nations, but he thought that what 
had been stated would prove that we are still 
making some progress, and in one respect at least 
were showing the way to the rest of the world, as 
we did of old. Mr. Riley concluded by giving 
some figures which had been worked out on the 
assumed work of two blast-furnaces producing 800 
tons of iron per week from hematite ore when 
using Durham coke and limestone, 20} cwt. of 
coke being burnt per ton of pig. The indicated 
horse-power per ton of pig came out 6.70, which 
gave an advantage of 45.0 per cent, for using the 
gas in a gas engine, as compared to burning it 
under the boilers. The speaker gave details on 
which the calculation was made, and he thought 
they would prove a corrective to the more sanguine 
estimate of the author of the paper. 

Mr. Snelus said that when he first went to Cum- 
berland, not so very many years ago, it was a ques- 
tion whether gas could be burnt under boilers in- 
stead of blowing.it away to waste, many authorities 
holding that hematite furnaces could not be worked 
with closed tops. That period had been lived 
through, and it seemed to him that the matter now 
before the meeting would also prove a feature of 
great importance as conducive to economy in the pro- 
duction of iron. The author’s estimate of power to 
be obtained by using blast-furnace gases in a gas 
engine was 10 horse-power per ton of pig. It 
would be seen, therefore, that the saving was very 
great. In the present day, when power was so con- 
veniently transmitted to a distance by electricity, 
it would be possible to generate power and use it 
for other works. He would like to ask what was 
the calorific power of the gases after the tarry pro- 
ducts had heen taken out ; for Mr. Riley’s experi- 
ments proved that even with the impoverished gas 
abundance of power was to be obtained. To lay 
down the engines required, however, would involve 
the outlay of a very large capital, but that was a 
matter that must be met. He was often told that 
inventors were a great nuisance, as they were 
always making people spend money when they 
would rather go on as they were. That, however, 
was impossible. To stand still was to go back, and 
if that came about the country would be in a very 
sorry plight. 

Sir Lowthian Bell asked what was the tempera- 
ture of the gas as it entered the engine cylinder, 
and also after the explosion. In reply to this the 
author said that he did not know the exact tempera- 
tures, no measurements having been taken, but it 
was quite possible to hold one’s hand on the cy- 
linder. Mr. James Riley here stated that the 
temperature of the exhaust was 240 deg. Fahr. 

Dr. Ludwig Mond said he had only glanced 
through the paper, but that was enough to con- 
vince him of its importance. He had never been 
able to see why it should be doubted that the gas 
from a blast-furnace should be available for power. 
Dowson gas was not quite free from solid matter. 
He was somewhat surprised that the experiments 
made had been on: such a very small scale. He 
had lately taken up the question of driving gas 
engines with producer gas, and had had at work for 
a considerable time a 125 horse-power gas engine. 
This was a great success. It had been at work for 
three months continuously night and day, without 
being cleaned. The question of continuous running 
was an important one in many industries, and he be- 
lieved that the engine at Winnington was the first 
one that had been run for three months without 
stopping, week-days and Sundays, night and day. 
When i had stopped it at last, it was for the 
purpose of examination and overhaul, but it was 
found that it required nothing to be done to it. 
He might mention that he had had tenders from 
English makers for gas engines up to 500 horse- 

wer. Mr. Westinghouse, in America, had had a 

50 horse-power gas engine running a continuous 
trial of several weeks’ duration. This was the 
largest gas engine yet made. The result had been 
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» lie ini ‘ al of moisture would be 
tisfactory, and Mr. Westinghouse was confident! apt to give a very wet gas. The gases that came gas —- > gna te reall be diffioalt 
iat hoa ld be as ecessful with this larger | away from a blast-furnace being at a very high tem- | the result, an ve He would like, there- 
that he ney be with the 250 horse-power gas | perature, evaporated the water with which they to explode in om gas ac Sertaad eee exit a 
pot of hi h he k ad sold a considerable number. | first came in contact. Unless a great deal of water | fore, to know ig sonny he geal, Colman 
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Mr. Roberts asked what was the chemical differ- | 


ence between gas from coal and that from ordinary | mation on the subject to the Institution. 
blast-furnaces where coke was burned. He took) The author, in replying to the discussion, said 
it that coal evolved hydrogen, and he would ask that so far as the difference between gases was con- 
whether this added to the explosive quality and cerned, he did not go on chemical analysis, but 
general value of the gases. Reference was also proved the value ina calorimetric manner. That 
- by another speaker to the fact that at Barrow gave a practical proof, and one which established 
there was being put down a power plant for gas positive values. As to the quantity of water re- 
engines which would amount to 1000 horse-power ; | quired, that question was a difficult one to answer. 
horse-power of this would be at work in a few They used large reservoirs, and thought it better to 
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months. The speaker would be glad to give infor- | cleanse the gas by means of giving a good deal of 


space where the gases deposited slowly. As to the 
other matters referred to, the author would send 
fuller details when other data were collected. 


By-propuct CoKE OVENS. 

Mr. John H. Darby, of Brymbo, next read a 
paper on ‘‘Coking in By-product Ovens.” This con- 
tribution we shall print in full in an early issue. 

Sir Lowthian Bell was the firstspeaker. He was 
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not aware that much had been done in regard to 
the methods described by the author, with Durham 
coal. He was sorry that Sir Bernhard Samuelson 
had not given his experience in regard to the 
quality of the coke made in patent ovens and in 
the old beehive ovens respectively. The speaker 
had tried the system himself on a large scale, and 
had no object in deceiving himself as to the results ; 
but the conclusion he came to was that the retort- 
oven coke was distinctly inferior to that made on 
the old process, although, of course, there was the 
saving of the by-products. In reply to this, Sir 
Bernhard said that he had used coke, produced in 
the manner described, for many years, having pur- 
chased it previously to tlie time when the plant 
was erected on their own premises. The result had 
been that the difference had been found to be not 
greater than 5 per cent. in favour of the beehive 
coke. 

Mr. Hawdon thought that the author had taken 
rather too rosy a view of the situation. He agreed 
with Sir Lowthian Bell and also with Sir Bernhard 
Samuelson that more coke was used in a blast- 
furnace when that coke was produced in retort ovens 
as compared to the beehive ovens. At any rate, this 
was the case with Durham coal, but when a non-bitu- 
minous coal was used, which did not coke well in 
beehive ovens, a better coke might be produced 
with the retort oven. He also thought that Mr. 
Darby’s figures as to the price of by-products would 
have to be reduced, in addition to which the price 
of coal per ton was put down at a shilling too little 
in the paper. 

Mr. Snelus said that for many years he had fol- 
lowed the question which was the subject of the 
author’s paper. Some years ago it had been his 
duty to investigate the working of the process 
under Mr. Darby himself. Lately he had visited 
some of the Rhenish works, and had found them 
coking in rectangular ovens, but not recovering the 
by-products. He had had the working explained 
to him with great liberality, and wished to bear 
testimony to the kindness which he had received 
at the German iron works. At other works in 
Germany he had found very great progress was 
being made, and that the most modern appliances 
were installed. He had seen a novel washing plant 
and the coking plant was wonderfully complete. 
All the transmission was done by electrical power. 
One detail of working which seemed of importance 
that he had noticed, was that coal was not charged 
into the ovens in the usual way, but was compressed 
into a receptacle having movable sides. When it 
was sufliciently consolidated, the sides of the re- 
ceptacle were withdrawn, and the mass was then 
charged into the oven. Some of the best samples of 
coke he had ever seen were made in this way, and 
the excellence of the material was attributed to its 
compression in the mould. He was informed, how- 
ever, that the thing might be overdone, and when 
the system was first tried, the small coal was pressed 
together so hard that it took many days to burn. 
Another point referred to by the speaker was the 
difficulty of keeping the brickwork in the oven in 
good order, Cellular bricks were used with advan- 
tage. The gases escaped through the holes in these 
bricks, which, however, were made to take no part 
of the weight of the structure ; and it was com- 
pression at great heat that led to the destruction of 
brickwork. 

Mr. Greiner said that he had had the Semet- 
Solvay ovens at work for 10 years and they had 
always gone well. About 14 francs per ton of fuel 
was made from the by-products, whilst the coke 
was practically the same. 

Mr. Charles Wood, speaking of Durham coal, 
said that he had had some experience of beehive- 
oven coke and retort-oven coke. The former came 
out in long pieces, very bright in appearance and 
with a metallic ring when struck. It was also 
clean and contained litt.e ash. That was the per- 
fection of coke for iron-making purposes. On the 
other hand, the retort coke was heavy and in 
large solid masses, often with a crust. It con- 
tained generally 12 to 15 per cent. of moisture and 
10 to 12 per cent. of ash. The advocate of patent 
ovens said there was 10 to 12 per cent. saving. 
That was almost impossible. The difference in 
patent - oven coke was that it retained some 
carbon which in beehive ovens passed off into 
the air. There was also the difference in cooling 
with the two processes. With the beehive oven 
the coke was cooled inside, and the water was 
evaporated. With the retort ovens the cooling was 
done on benches outside. Mr. Wood had seen re- 





tort coke so wet that the water was dripping out 
of the trucks. It required 1 cwt. more of patent 
coke to produce a ton of iron than would be needed 
if beehive coke were used. Sir Bernhard Samuelson 
said that it was due to the author to state that he 
had never found anything like the quantity of water 
in retort coke such as was stated by Mr. Wood. 
Their experience was that the moisture was 2} to 
3} percent. On this Mr. Wood further remarked 
that he had tested the matter himself, and had 
found that on a whole truck-load of retort coke the 
water was 174 per cent. The President suggested 
that this might account for the larger quantity of 
coke Mr. Wood had required when using the 
patent-oven product. 

Mr. David Evans said he had had experience 
both with the patent coke and beehive coke. 
He had made a trial with two blast-furnaces of 
exactly the same dimensions, and having the 
same stove power. For three months they had 
worked with beehive coke in one of these fur- 
naces, and patent coke in the other. After the 
three months the operation had been reversed, the 
furnace formerly having patent coke being fed with 
beehive coke, and vice versd. Anotker three months’ 
test was made under these conditions. The result 
had been that there had been little difference, the 
figures being slightly in favour of the patent coke. 
It must be remembered, however, they were not 
using the by-products. The moisture was found as 
a rule to be 2} per cent., but it sometimes went to 
3 per cent. When the latter figure was reached, 
however, he made himself disagreeable, and that 
put the matter right. He had not had much ex- 
perience in by-product ovens, but the result of 
Continental working seemed to show that they gave 
good returns. 

Mr. Nursey read some interesting particulars 
bearing on this subject, from the Report of the 
United States Geological Survey. The number of 
patent ovens used in that country showed that 
progress was being made. 

Mr. Ainsworth had had considerable experience 
with the old beehive oven. It was assumed by 
some that the yield of beehive coke would be 60 
per cent., but if care were taken in the working, 
they could get nearly as good as 70 per cent., and 
he had known cases in which 68 per cent. was 
reached. Attention should be paid to the admission 
of air, and to make any comparison fair, equal care 
should be taken in the construction and working of 
both descriptions of ovens; 9 to 10 per cent. of 
ash was too much. 

Dr. Ludwig Mond was unable to understand why 
in England, where more coke was still made than 
in the rest of Europe, the oven which was adopted 
almost all over the Continent was not used. It 
was not only in Belgium, where the coal was poor, 
but also on the Rhine, where there was a bitumini- 
nous coal very similar to the Durham coal that 
these new ovens were found. It was a puzzle to 
him why there should be so much discussion on 
the subject, and he thought that Mr. Darby’s 
paper should settle the matter. At his works 
they had the Semet-Solvay ovens at work, produc- 
ing coke for limestone burning; but here the 
quality of the coke was not of such great conse- 
quence. He had found that, without the recovery 
of the benzol, the cost of the coke was about the 
same as the cost of the fuel. Mr. Snelus’s re- 
marks had been very interesting, but he was not 
quite clear how the coal, when pressed, was got into 
the furnace. 

Sir Lowthian Bell said Dr. Mond wondered why 
in this country we lagged behind the Continent ; 
he had given his experience under one set of 
conditions, but the results might not apply when 
other conditions were present. The speaker was 
an early worker in this field of coking in patent 
ovens, and had come to the conclusion that the 
new ovens were more expensive to maintain than 
the beehive oven. This was the result of obser- 
vations originally made in Yorkshire at a colliery. 
He had tried to find the cause of the difference 
between the two cokes produced respectively with 
the old and new processes. On examination the 
reason was found to be plain. The volume of 
carbon dioxide in the gases determined the value 
of the fuel and the quantity of coal used. He had 
tried beehive and retort coke together, and had 
found the carbon was carried off more with retort 
coke than with beehive coke. He had come to the 


conclusion that the beehive coke resisted combus- 
tion at first, and did not burn in a part of the fur- 
nace where it would do no good for smelting pur- 





poses. In this respect it was superior to the softer 
coke. That was the opinion he had formed a dozen 
years ago, and he had found no reason to alter it 
since. His remarks applied to the County of Dur- 
ham, and he could not say what would be the case 
if Dr. Mond’s North Wales coal were used. Each 
case must be taken on its merits. 

Mr. Snelus, in replying to Dr. Mond’s question, 
said the ovens in Germany were 2 ft. 6 in. wide, 
and the coal was very like the best Durham coal, 
being highly bituminous. It was put into a metal 
receptacle or casing, on a movable frame, and was 
then, he understood, trodden down in the recep- 
tacle, after which the casing was removed, and the 
frame on which the cake of coal stood was pushed 
in by hydraulic power. The coal was then left in 
the oven and the frame withdrawn. He was in- 
formed that the compression gave much better 
conditions for burning evenly than when the coal 
was thrown in loosely in the ordinary way. 

Mr. Darby, in replying to the discussion, said 
that Mr. Hawdon had questioned the cost of by- 
products as given in the paper, thinking they were 
too low, and had taken sulphate of ammonia, which 
was put down at 8/. 15s. per ton in the paper, as an 
example. The price depended on the cost of acid, 
and he thought that the figure given for acid, 
labour, &c., namely 3l., was a liberal allowance. 
In regard to the question of water and ash, what 
he had meant to say, was, that with a coke having 
10 per cent. ash, the difference between 10 and 12 
per cent. would be 2 per cent., and that would 
represent the amount of water. As to the per- 
centage of ash, that had nothing to do with the 
oven. If incombustible matter were in the coal it 
would remain in the coke, whatever oven might be 
used. 


LIMESTONE IN THE BiAst-FuRNACE. 


A paper by Mr. Charles Cochrane, on ‘The 
Relative Merits of Limestone and Lime in Blast- 
Furnace Practice,” was, in the absence of the 
author, taken as read, the discussion being deferred 
until the next day. 

The meeting then adjourned. 

On members assembling on the morning of 
Friday, the 6th inst., the first business taken was 
the discussion on Mr. Cochrane’s paper on 


‘LIME AND LIMESTONE IN THE Buiast-FURNACE.” 


This communication we also intend to publish 
in full. Sir William Lowthian Bell opened the 
discussion by referring in sympathetic terms to 
the absence of the author, who was not able to be 
present owing to illness. Sir Lowthian had read 
the paper, but did not see that the author gained 
very much by the practice described. If the advan- 
tages stated were to be obtained it was difficult to 
understand why the author should continue to use 
half the limestone raw. If benefit was to be de- 
rived by calcining half the quantity, it was reason- 
able to suppose that a double advantage would 
be secured if the whole were treated in a similar 
manner. It was to be noted, however, that the 
author only half-calcined the stone, so that only 
half of the carbon dioxide was removed. If there- 
fore all the carbon dioxide could be drawn out, then 
instead of saving 1 cwt. per ton of iron, about 4 cwt. 
could be saved. Sir Lowthian bore testimony to 
the liberal manner in which Mr. Cochrane had 
always put the results of his investigations before 
the metallurgical world ; he was one of the first 
men to come forward and state in the most candid 
way, although sometimes in a mistaken way, what 
was his experience in blast-furnace practice. 

Mr. Charles Wood said that Mr. Cochrane had 
set at rest the question of economy in calcining 
limestone, and he had stated that he saved 1.40 cewt. 
of raw ironstone per ton of iron, the latter being 4 
most astonishing thing. A third point was that 
he had increased his coke in so doing. For the 
past 28 years the speaker had worked on the 
system of partially calcining limestone, and had 
got the benefit of an increased economy, whilst 
the gases were richer for the stoves and for burning 
under the boilers, and the furnaces had worked 
better. The author for some years had advocated 
this system, and had shown the working of his 
furnaces where partially calcining, and not calein- 
ing, had been in use. He had claimed that he had 
made a saving in the furnaces in a manner that 
must be described as remarkable. The saving 
referred to of 1.40 cwt. of ironstone was not 
accounted for. If analyses of the gases had oe 
given, or it was shown that the material passe 
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over the top of the furnaces in the form of dust, 
the matter could be understood ; but this was not 
done, and the speaker was at a loss to find out an 
explanation of the figures. He was afraid there 
must be some little error in working them out. He 
had looked to the slag account to see if that was 
increased, but there was rather less than more. 
With regard to the increase in coke mentioned by 
the author—2.95 cwt. per ton of metal—he had 
before been shown that 18} cwt. of coke were re- 
quired to the ton of metal when not calcining lime- 
stone. Yet under the same circumstances the coke 
went to 21.45 ; what was the reason of this difference ? 
It might be explained from the fact that at the period 
when 18} ewt. of coke were burnt, Mr. Cochrane 
was, the speaker thought, using the very best class 
of ironstone out of Cleveland, that being a 33 per 
cent ore. There were other points upon which 
the speaker would have touched, but in the absence 
of Mr. Cochrane he would not pursue the subject 
further. 

Mr. Herbert Marshall, referring to the experi- 
ments detailed in the paper, thought that the 
period of two months was not sufficient to give 
trustworthy results, as it was not long enough to 
bring the furnace into working condition. Mr. 
Cochrane spoke of the ‘‘habit” of the furnace, 
but that feature should be eliminated by a longer 
working. Of the materials put into the furnace 
they could account for them coming out either as 
iron, as slag, as flue dust, or by growths inside 
the furnace; the iron must be in one of these, and 
the period of two months was not long enough to 
eliminae the accidental features. The paper 
showed that two periods of two months each did 
not agree with one another, and something more 
remained to be explained. Mr. Marshall would 
suggest that, two periods of six months each would 
be more satisfactory. The paper, however, showed 
how difficult it is to theorise on blast - furnace 
practice. 


Sree, PERMANENT Way. 
A paper by Mr. R. Price-Williams on ‘‘Steel 
Permanent Way ” was next read. This we shall 
print in full at a later date. The author dealt with 
the introduction of steel rails from the commence- 
ment, giving by a series of Tables and Diagrams, 
which were hung on the walls of the theatre, 
information as to train mileage, rolling stock, 
costs of maintenance, and other features for the 
railways of England and Wales collectively, and 
for the London and North-Western Railway sepa- 
rately. He pointed out, as illustrating the remark- 
able increase of railway traftic during the last 30 
years, that while the mileage of new railways 
opened has not quite doubled, the tonnage of goods 
and minerals carried has more than quadrupled. 
The train mileage of engines and vehicles has more 
than trebled. He referred to the ‘‘ well-established 
fact that the over-taxed condition of the permanent 
way at the time of the discovery of the Bessemer 
process,” and spoke of the remarkable opportune- 
ness of the discovery of a process giving a material 
having all the requisite qualities of strength and 
durability. The figures quoted, the author claimed, 
besides bearing testimony to the remarkable growth 
of the railway traffic, proved that a very marked de- 
crease had occurred in the annual course per mile 
of the maintenance and renewal of the permanent 
way since 1874, This, he said, was directly attri- 
butable to the road having been relaid with a much 
more durable material. The separate figures relat- 
ing to the London and North-Western permanent 
way and to the annual expenditure in the mainten- 
ance and renewal of locomotive stock showed that, 
though the company’s traffic has been far greater 
than the average throughout the kingdom, there has 
since 1874 been a large and continued decrease both 
In the amount of the annual expenditure and the 
expenditure per mile on the permanent way, which, 
in 1874, attained a maximum of 695,045l., or 
446). per mile ; from that year, however, it rapidly 
decreased to 2881. per mile in 1881, and continued 
to decrease until, in 1887, the minimum was reached 
of 2561. per mile. There has been some slight 
Increase during the last few years, but that the 
author attributed to the relaying of some of the 
most heavily-worked portions of the line with a 
much heavier class of rail, 
¢ reduction in the annual cost of maintenance 
and renewals of locomotive stock have been e jually 
remarkable ; : 
able, The expenditure in 1861 was 2731. 
04 engine, in 1871 it was 1921. per engine, during 
next decade 1451. per engine, and since then 


the variations have been very slight. Since 1874 
the train mileage and tonnage per mile had in- 
creased 50 per cent. in the one case and 70 per 
cent. in the other, but the amount annually ex- 
nary: on the maintenance of the way is now abso- 
utely less than it was 23 years ago. The paper 
further stated that the average life of a bullhead 
steel rail is about 20,000,000 tons for each jy in. of 
wear, allowing # in. as the safety limit. This would 
give 120 million tons as the average life of a steel 
rail as compared with 17$ million tons for the iron 
rail; in other words, the life of a steel rail was just 
about seven times that of an iron rail. The author 
pointed out that the reversible rail was not used 
owing to indentation from the chairs, and the 
bullheaded rail has taken its place, all the 
metal that could be spared from the bottom 
table being transferred to the head. Reference 
was made to the fact that in the case of one 
rail containing a much larger percentage of 
carbon and phosphorus the amount of wear of the 
top table was exactly double that of an adjoining 
rail which had a much lower percentage of carbon 
and less than half the percentage of phosphorus, 
the comparison being 31 million tons to 15} million 
tons. Bearing this fact in mind, the author was 
somewhat surprised to find, from results of 
recent American experience, ‘‘that the carbon 
contents in the case of steel rails has been steadily 
rising.” The latest specifications of the New 
York Central and Hudson River Railroad for their 
new 100-lb. rails, the percentage of carbon required 
has been raised to 0.60 and 0.70. It is stated this 
has raised the elastic limit to almost the breaking 
point. This question was further discussed at 
some length in the paper. In connection with the 
question of fishplates, the author exhibited some 
rolled switch tongues which were described as while 
still possessing the necessary knife edges at the 
point ends, practically retaining the original area of 
the rail throughout its entire length, the metal being 
only displaced, and in such a way as to give the 
most needed strength and freedom from flexibility 
at the points. 

Sir Lowthian Bell opened the discussion on this 
paper, pointing out that it showed the debt that 
the world owed to their late colleague, Sir Henry 
Bessemer. His was a name of which the Institute 
might well feel proud for all time, and the memory 
of which would live as long as any record was kept 
of the progress of metallurgy. The writer of the 
paper had made two errors, one of which was an 
error of omission. In speaking of Sir Henry 
Bessemer’s work, he had forgotten to state that 
the invention associated with the name was made 
profitable by the discovery of another inventor. 
It was no secret that, taking the character of the 
iron dealt with in this country, Sir Henry Besse- 
mer’s labours would have been unfruitful had it 
not been for the discovery of the late Mr. Mushet. 
Some years ago, when the Bessemer Medal was 
awarded to that gentleman, Sir Henry Bessemer, 
with his usual candour, admitted that without 
the work of Mushet the invention would have 
been a failure. The speaker thought that the 
title of the invention might have been the 
Bessemer-Mushet process. It would be remem- 
bered that the late Sir William Siemens 
invented a most valuable furnace, and this was 
devoted by another to the making of open- 
hearth steel, which was thereafter known as 
Siemens-Martin steel. The second mistake in the 
paper was the conclusion drawn by the author 
as to the reading of the figures with regard to 
the durability of steel and iron rails respectively. 
The matter had occupied Sir Lowthian’s attention 
for many years in connection with his work as 
a director of the North-Eastern Railway. It was 
in 1874 to 1875 that railway management gene- 
rally became fully alive to the importance of the 
invention of Bessemer steel as applied to rails ; 
that was after the expiration of the patent, a point 
which must not, however, be taken as having in- 
fluenced the matter exclusively. The fact was 
that, owing to the exceedingly high price of hema- 
tite iron, of which there was a very limited supply 
in this country, the price of pig suitable for using 
in the converter was very great, at one time such 
pig being worth 14]. per ton. This, of course, 
made progress slow, and necessitated the use of iron 
rails. The author had said that the cost of main- 
taining permanent way reached its maximum about 
1873-4; after that the cost had decreased. This 








he attributed to the introduction of steel rails ; but 
the speaker found it very difficult to accept the 


statement. It was said that the life of .a steel rail 
was 20 years, and that of an iron rail about 18 
years ; this the speaker thought might be about 
about right. That being the case, he did not see 
how the introduction of steel rails in 1874 could 
have made itself felt until the time had come for 
such rails to be replaced. He did not question 
the author’s figures, but certainly took excep- 
tions to the conclusions he drew from them. 
In regard to the saving in locomotives, due to 
the use of Bessemer steel, the speaker did 
not know what was the practice on the London 
and North-Western Railway, but on the North- 
Eastern Railway not an ounce of Bessemer steel 
entered into the compositior of their engines, 
open-hearth steel only being used. The first 
year they began to lay steel rails on the North- 
Eastern Railway was in 1875, when they laid 16,410 
tons, and the process of substituting iron for steel was 
carried on in subsequent years. Sir Lowthian had 
been a director of the North-Eastern Railway 35 
years, and had never known any engine-driver to 
be aware of whether he was running on iron or 
steel rails. If there had been the difference that 
was imagined the drivers would have to be con- 
stantly turning their attention as to whether they 
were on an iron or steel road, and slackening or 
quickening speed accordingly. In speaking of the 
greater weight of the engines and increased 
traffic, the speaker acknowledged that the weight 
was greater of the locomotives, but the wheelbase 
was also increased, there being eight wheels where 
formerly there were six. As to traffic, the com- 
parisons made were often misleading. The proper 
comparison was the number of train-miles run on a 
single line of railway, taking the up and down 
lines separately for double-line track. On the 
North-Eastern Railway it was found on this basis 
of comparison that 11,474 train-miles in 1881 had 
grown to 12,287 miles in 1896. In 1888 it would 
be remembered that a competition, which the 
speaker looked on as a very foolish competition, 
was entered into by the east and west coast routes 
to Edinburgh, and the distance of 400 miles had 
been run in 7$ hours. The present time was 8 
hours, whilst in 1868 the time occupied was 1 
hours. At the time of the competition referre 
to a considerable part of the line still had iron 
rails, and yet at the speed mentioned no accident 
had occurred. Mr. Price-Williams had not given 
the number of years that an iron rail should last. 
He had said, however, that steel would have seven 
times the durability of iron ; if, therefore, an iron 
rail lasted 18 years, a steel rail laid down at the 
present time should not be taken up again for 126 
years. 

In regard to the wear of iron and steel rails re- 
spectively, it had been found by experience, extend- 
ing over a period of five years, that the waste of 
steel was greater than iron, judging by weight. He 
was not sure how this should be accounted for, 
but it might be that as soon as the iron became 
excoriated it was taken up. 

Professor Roberts-Austin, referring to the author’s 
statement, as to the increased content of carbon de- 
manded by the American engineers for their rails, 
the percentage being brought to 0.6 and 0.7, he 
would like to ask what was the amount of man- 
ganese and other elements which were associated 
with such an amount of carbon. 

Mr. Jeremiah Head said that in the Presiden- 
tial address to the Institution of Mechanical Engi- 
neers Mr. S. W. Johnson had stated the other day 
that the weakest point of the permanent way was 
the rail-joints. The author had confirmed this in 
what he had said. Mr. Head had sketched on the 
blackboard the form of rail-joint adopted by the 
New York Central and Hudson Bay Railway. 
These were 3-ft. joints which were firmly fitted 
under the head and foot, so that when the six 
bolts used were tightened up a practically con- 
tinuous girder was obtained. The fishplates were 
supported at each end by a sleeper and there 
was another under the junction of the rail ends, 
so that a joint which was not overhung was 
obtained. The rails were 1001b. to the yard. 
Mr. Head could bear personal testimony to the 
extreme smoothness of travel over lines laid in 
this way, a fact which, however, is well known. 
In this country, the speaker stated, it was quite 
possible to tell when crossing a joint unless the 
speed were very high, but with the American 
method described this could not be done. Again, 





if a heavy locomotive passed over a joint it was 
quite possible to see the dip where the fishplates 
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were short. In the device Mr. Price-Williams 
showed there was a large mass of metal concen- 
trated in short joints, two bolts being used. Mr. 
Head doubted whether this would be effective, for 
it was no good concentrating a heavy mass of metal 
over a short distance, but the fishplates should be 
lengthened out so that whatever deflection there 
might be would be distributed, and not occur at the 
joint. In this country we suffer, Mr. Head said, 
from being pioneers in railway matters. We had 
to fix our practice in early days before experience 
had been obtained. Some of our foreign friends, 
whom we had taught, had gone ahead of us in 
certain matters. He thought that the Vignolles 
rail was the right section. We had, as was shown, 
come tothe bullheaded rail partly by accident ; a 
section was adopted which was intended to be re- 
versed. Two things, however, militated against 
this: one was that the rail was indented by the 
chair, as the author had stated ; and the other was 
that the iron rails became splayed out on the upper 
face, and would not fit into their chairs if turned. 
When it was found that the rails could not, there- 
fore, be reversed, the metal become more concen- 
trated in the top table, but the bullhead section 
was not of the strongest form. Mr. Head dwelt 
on the importance of rail-joints as affecting the 
cost of upkeep of rolling stock. It was, there- 
fore, the more imperative to strengthen the roads, 
and thus in two ways reduce working expenses. 

Sir Lowthian Bell wished to add to his former 
statement that the cost of maintenance of a line 
was largely influenced by the price of rails. 

Mr. Snelus, referring to the composition of the 
steel of which rails were made, given by the author, 
said that the mistake had been made of drawing 
general conclusions from limited data. In the in- 
stance referred to by the author, which we have 
quoted in our abstract of his paper, only two ele- 
ments in the steel were referred to, viz., carbon and 
phosphorus, but there were other things to con- 
sider. Mr. Snelus would undertake to make two 
rails from the same ingot that would give entirely 
different results. More extended information on 
this point was required. Dr. Dudley had made the 
most complete investigation in regard to this 
matter; he had tested 32 slow wearing rails, and 
32 hard rails very completely, but even this the 
speaker thought was an insufficient number. He 
pointed out that the specification for steel had 
varied, the 0.27 carbon having increased to .5 in 
the author’s Table, but in order to judge how 
far this affected the amount of wear it was 
necessary to know to what extent the other ele- 
ments were present, because they would affect 
the action of the carbon. The Americans, as they 
had been told, were using higher carbon steels. 
On the other hand, the Germans had been very 
successful with rails made from a milder material. 
In regard to what Sir Lowthian Bell had said about 
the loss of weight with iron and steel rails respec- 
tively, it was well to remember that while the 
homogeneous steel ground away, the softer iron 
would spread out and the rail becomedefective in that 
way. So long, however, as it became unfit for use, 
it was not a question of how the defect arose, and, 
therefore, the test by loss of metal was not con- 
clusive. He again repeated that fuller information 
was required on this subject as to composition of 
steel rails, and he strongly urged that the Institu- 
tion as a body should inaugurate prolonged experi- 
ments and go intc the whole question. 

Mr. Stead wished to support Mr. Head in what 
he had said as to the way in which rail ends should 
be supported. It was generally considered that a 
rail was always in compression, but Mr. Head had 
shown that the head of the rail, if the latter were 
not well supported at the joint, was put in ten- 
sion. This alteration of stress would lead to 
brittleness, and fracture would be liable to take 
place just on the opposite side of the chair next to 
the joint, and he agreed with Mr. Snelus that it 
was most desirable that more should be known as 
to what was the proper composition for rails. A 
lesson might be taken from the wire-makers, who 
for years had studied the question of what was the 
best metal to be used for their purpose, and how it 
should be worked ; he did not see why steel-makers 
should not do the same thing. 

Mr. Sandberg was the next speaker, but, un- 
fortunately, was imperfectly heard. He produced 
some photographs of fractures of rails which, we 
understood him to say, contained a high percentage 
of carbon, viz., 0.6 per cent. The fractures, as 
shown by the photographs, were certainly remark- 
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able. The speaker said the matter was so wide a 
one that he thought it better to reserve details for 
a short paper. The example of the New York 
Central Railway in using high-carbon steel might 
lead others to do the same thing, but he was of 
opinion that permanent-way engineers should more 
consider safety. He had designed a flange rail of 
120 lb. to the yard, to be used on the English road. 
The Americans reduced the cost of carriage by a 
heavier stock, and therefore they wanted heavier 
roads. Hethought that engineers should leave the 
question of composition of steel to the makers, and 
instead of insisting on chemical analysis, should 
turn their attention to mechanical tests. He 
believed engineers were coming round to that view. 
At the last Railway Congress he would point out 
there was a check to the progress towards higher 
carbon rails, and there seemed to be a reaction 
towards milder steel. Another speaker said that 
he had found steel bolts oxidised quicker than 
iron ones ; for this reason the former, although 
two or three pounds a ton cheaper, were being 
replaced by the latter. The homogeneous metal 
seemed to waste more quickly, and it might be the 
same thing occurred in regard to the rail. 

Mr. Charles Wood, referring to the example of 
rail-joint which the author exhibited, said the fish- 
plates were totally inadequate. The speaker had 
studied the matter for 20 or 30 years, and the best 
thing ever brought out was a long chair sup- 
porting the rail under the joint, and extending 
from one sleeper to another. The objection to 
the arrangement, however, was that it added so 
much to the cost of the permanent way; he had 
seen numerous experiments tried of long chairs and 
fishplates, but it always came back to a matter of 
cost. The bearing in the example shown by the 
author was, however, quite inadequate; chatter 
would be set up and the metal would be cut away 
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at the joint in the course of a month or two. The 
system described by Mr. Head was undoubtedly 
the right one, and in this matter the Americans 
were ahead of us. 

The President remarked in regard to Sir Low- 
thian Bell’s statements as to the respective merits 
of iron and steel for rails, that makers would look 
upon a guarantee of five years for iron rails 
with great.doubt, but they would have no hesita- 
tion in giving it for steel rails. ' 

The author, in replying to the discussion, quite 
disagreed with Mr. Head and Mr. Wood in their 
criticisms on his rail-joint. The former speaker 
was not correct in what he had attributed to the 
long rail-joint. Mr. Price-Williams had tried the 
matter and spoke by experience. He had also 
used six bolts for fastening and found them worse 
than two; moreover, it was necessary to have 4 
suspended joint. If a chair were put underneath 
the pounding of the rail ends destroyed the metal. 
The proper way to design a joint was to arrange 
that the bending moments should be the same for 
the two rail ends. He declined to go into the 
question of whether iron or steel was the proper 
material for rails ; the day for that was long past. 

The remaining papers on the list were dealt 
with in very brief fashion, and there was no dis- 
cussion on them. Professor Bauerman made a 
few remarks on his contribution, and Mr. Stead 
gave an epitome of his most interesting paper 
Mr. Ridsdale and Mr. Saniter’s papers were dealt 
with even more briefly. The discussion of these 
last three contributions was adjourned until the 
autumn meeting. We hope to print the papers ™ 
full prior to that occasion. p 

After the usual votes of thanks the meeting was 
brought to a conclusion. : ‘i be 

As already stated, the autumn meeting vr 
held this year in Stockholm on August 26 and 27. 
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HYDRAULIC RIVETERS. 
CONSTRUCTED BY MESSRS. R. D. WOOD AND CO., ENGINEERS, PHILADELPHIA. 





Fic. 2. Hypravuzic Riveter ror Locomotive Bomer- Work. 


We illustrate on this and the opposite pages some 
hydraulic machine tools constructed by Messrs. R 
Wood and Co., of Philadelphia, for whom Messrs. H. 


R. Merton and Co., of 2, Metal Exchange Buildings, | 


London, are the English agents. The tool illustrated 
in Fig. 1 is a representative of a type supplied to the 
Cambria Iron Company, the Pencoyd Iron Works, and 
other steel manufacturers, for cutting up large-sized 
I-beams ready for the market. The tools are required 
tocut up all sizes of beams from 12 in. to 24in. in 
depth, and to do the work economically, the best 
showing in this respect being naturally obtained with 
the larger sizes. The action of the knife is practically 
the same as that of a punch : it takes outa piece of the 
beam about 1} in. long, leaving the surface on both sides 
of the knife clean-cut and in marketable condition. 
While om cut the beam is automatically clamped side- 
wise by hydraulic power, which centres and squares it. 
The power is variable, to suit the work to be done, 
the variation being obtained by means of a multiple 
intensifier, which increases the water pressure in steps 
4s required, from a basic pressure of 400 lb. or 500 Ib. 
= square inch up to 3000 lb. per square inch, the 
atter being the pressure used for the largest and 
heaviest sections. The action and control of the 
intensifier is extremely simple, and the amount 
of work done by the machine is only limited 
by the facilities “for handling the beams to and 
from it. The wear and tear on the knives is 
very small. Some time is necessarily consumed in 
changing them from one size to another, but this time 
1s quickly made up when the machine gets to work. 

unning expenses are greatly reduced as compared 


with saws, there being considerable saving in the time, | 


labour, wear and tear, and power required. When 
desired, the machine is also equipped with coping 
knives (Jefferies’ patent), whose function is to trim 
the beams ready for fitting together at right angles, as 
used in building construction, this cut being made at 
one stroke. Beams may be also cut to length at the 
same time, so that no second handling is required. 

In Fig. 2 we show a machine specially adapted to 
nee up of locomotive boilers. The cylinder, 
it will be seen, overhangs the gap, which latter is 
made wide enough to allow the firebox to swing clear 





| which has the advantage of enabling a larger number 
D.| of the rivets to be put in, especially those around 


the firebox, and its junction to the shell, than 
can be done with a narrower gap and flush-top 
cylinder, such as is the usual English practice. The 
machine is fitted with triple-power cylinders which 
enable the force exerted, as well as the power con- 
sumed, to be regulated in proportion to the work 
required, thus avoiding unnecessary straining of light 
plates and waste of power. The device is an ex- 
tremely simple one, requiring only two cup leathers, 
which are both exposed upon removal of the cap. 
The cylinders are bronze-lined, and packings do not 
usually have to be removed oftener than once in six 
months. The water areas are all sufficiently large to 
insure maximum activity, the ordinary day’s work 
for such a machine being about 3000 rivets on fairly 











M the inside, a feature which is patented by Mr. S. 
- Vauclain, of the Baldwin Locomotive Works, and 








straight uniform work. ‘The total deflection of 
both stakes under full pressure is less than 1 in., 
and the machine is built so as to allow a fire- 
box to swing between the stakes, the overhang 
being flush underneath, so as to reach the rivets join- 
ing the firebox to the barrel, as well as those joining 
the dome to the barrel. The squaring device the 
makers consider best adapted to such work is not a 
plate closer, in the ordinary sense, but consists of a 
light annular die surrounding the riveting die and ad- 
vancing before it for the = of squaring up the 
work and bringing it true and central before the rivet 
is headed, the pressure exerted for this purpose being 
about 15 tons ; which is also found sufficient to press 
the head of the rivet fairly home before the shank is 
upset. The action of the machine is controlled en- 
tirely by one lever, and there is no delay expe- 
rienced, as is the case with a plate closer. The 
total weight of the machine approaches 60,000 lb., 
the steel cavtings being subject to a maximum 
fibre stress not exceeding 8500 lb. per square inch, 
the steel itself having an ultimate strength of 70,000 lb. 
per square inch, with an elongation of 20 per cent. 
The main ram is 17 in. in diameter and has a stroke 
of 6 in. The working pressure is 1500 lb. per square 
inch, and the following powers can be exerted at will, 
viz., 25 tons, 75 tons, and 100 tons of 20001b. each. 
The riveting machine, shown in Fig. 3, is arranged 
in a very similar fashion, but, though narrower, the 
gap is deeper, so that very wide plates can be ad- 
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Fic. 3. 100-Ton Tripte-Power HypRAvLic 
RIveETER. 


mitted between the jaws. The construction of the 
framework is also different, the two jaws of the gap 
being separate castings, the tensile strain due to the 
riveting pressure being resisted by a couple of steel 
bolts fixed as shown on both sides of the castings. 
The weight of the machine is carried on lugs form- 
ing part of the main castings. 





THE INTERNATIONAL CONGRESS ON NAvIGATION.—In 
accordance with a resolution passed at the Hague meet- 
ing of the International Congress of Inland Navigation, 
the scope of the society has been widened, and its title 
altered, in order to include matters connected with mari- 
time navigation. The next meeting of the Con; as 
thus augmented in scope, will be held at Brussels, com- 
mencing on Monday, July 25, 1898, and lasting six days. 
The Congress will be under the patronage of His Majesty 
Leopold II., King of the Belgians, and amongst the 
honorary members are included H.R.H. Prince Albert 
of Belgium, the Belgian Ministers of Finance, Agriculture 
and Public Works, and of Foreign Affairs. The Presi- 
dents will be M. Helleputte, Professor of the Louvain 
University, and member of the Chamber of Represen- 
tatives, and M. Léon de Rote, Directeur-Général des 
Ponts et Chaussées, whilst the onerous parts of general 
and assistant-general and assistant secretaries will 
be filled by MM. Dufourny, Lamlin, and Christophe. 
For the purposes of the meeting the Congress wi 
divided into five sections, dealing respectively with 
Canalised Rivers, Inland Canals, Tidal Rivers and Ship 





Canals, Seaports, and Tolls. The reporters to the various 
sections include some of the best-known canal and har- 
bour engineers of Europe, and their reports will conse- 
quently be of exceptional interest. Engineers wishing to 
join the Congress and take part in its proceedings can obtain 
a ‘Form of Adhesion” on application au Secrétariat 
Générale du VII. Congrés Internationale de Navigation, 





rue de Louvain, 38, Bruxelles, Belgium. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 5, 1898, 

THERE is an improved buying movement for all 
kinds of steel out in small factories and machine 
shops and implement works. Requirements for the 
agricultural States are now expanding with the pass- 
ing of the winter season. Hardware connected with 
agriculture is also more active. Much new Govern- 
ment work has been contracted for during the past 
few days, and the pressure for prompt execution of 
orders is taxing capacity. The improving traffic 
conditions are hastening car-building orders, and the 
locomotive builders have more work now under con- 
tract than at any time for three or four years. 
Among the late encouraging features is the urgent 
demand for electrical equipments. Pipe-line work 
is also urgent. The steel-plate mills are literally 
swamped with orders, and urgent buyers, of whom 
there are increasing numbers, are offering pre- 
mium prices for special accommodations. There is 
no way of estimating how much business has been 
placed during the last few days in plate iron, but the 
amount runs up high. Billets are quiet at 17 dols. 
Structural material has gained in firmness. Merchant 
bars are quiet. The Bessemer Iron Association has 
agreed to curtail production sufficiently to harden 
Other pig-iron interests are moving towards 


prices. 
organisation. War agitation is holding back some 
business. Agents, who are hunting orders, report 


very much material wanted as soon as political and 
military quiet comes. Railroads are earning well. 
Distribution of merchandise is increasing. The tone 
of nearly all markets is strong. Financial affairs are 
in excellent shape. Our European due bill calls for 
considerable cash from abroad. Fiscal legislation 
= soon be enacted to pay for powder and shot and 
ships, 





NOTES FROM THE NORTH. 

Guascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a fair amount of 
business done last Thursday forenoon in the pig-iron 
warrant market, about 12,000 tons of iron changing hands, 
Prices were firm, Scotch and hematite iron both gaining 
4d. per ton. In the afternoon 10,000 tons were dealt in, 
and prices remained unchanged. The settlement prices 
at the close were as follow: Scotch iron, 46s. 3d. per ton ; 
Cleveland, 40s. 3d.; Cumberland and Middlesbrough 
lematite iron, 50s. 44d. and 51s. 6d. per ton respectively. 
On the following forenoon about 15,000 tons of iron were 
dealt in, and the feeling was firm, Scotch and Cumber- 
land hematite iron each advancing 4d. per ton. Other 
15,000 tons changed hands in the afternoon, and prices 
were firmer by another 4d. per ton. At the close the settle- 
ment prices were respectively 46s. 44d., 40s. 3d., 50s. 6d., and 
5s. 6d. per ton. A good business was done on Monday 
forenoon, and the tone was strong, especially for hematite 
iron, in anticipation of an increase in the duty on iron-ore 
exports from Spain. It has been pointed out, however, 
that owing to the drop in the rate of exchange consumers 

will not have to pay higher prices for their ore than the 
have paid of late. The hematite brands rose 3d. and 64. 
per ton, and about 20,000 tons changed hands. At the 
afternoon market a similar amount of iron was dealt in, 
and prices were very firm. Middlesbrough hematite, how- 
ever, lost 3d. of the forenoon gain, but all the others 
gained from 4d. to 1d. per ton; and the closing settle- 
ment prices were 46s. 6d., 403. 44d., 50s. 9d., and 
5ls. 6d per ton. Tuesday’s warrant market displayed 
renewed firmness during the forenoon on “ bear” cover- 
ing. About 15,000 tons were dealt in, and the close was 
at the best prices, Scotch advancing 3d. per ton, Cleve- 
land 2d., and Cumberland hematite iron 14d. per ton. 
There was further ‘‘bear” covering in the afternoon, 
and, after a quiet opening, prices went very firm, and 
closed strong at the best points, the make on the day 
varying from 2d. to 44d. per ton. The sales amounted to 
25,000 tons, and the settlement prices at the close were 
46s. 10}d., 40s. 6d., 51s., and 51s. 6d. per ton. A large 
business was done this forenoon, and the tone was firm, 
the buying being good. Close upon 40,000 tons changed 
hands, and prices rose from 4d. to 24d. per ton. In 
the afternoon 25,000 tons were dealt in, and the 
close was firm at the best prices of the day. The 
settlement prices were 47s., 46s. 6d., 51s. and 
5ls. 9d. per ton. Makers of special brands of Scotch 
pig iron were asking about 1s. per ton advance in 
sympathy with the rise in the price of warrant iron. 
The following are the prices current of No. 1 makers’ 
iron: Clyde, 51s. 3d. per ton; Calder, 51s. 6d.; Gart- 
sherrie and Summerlee, 51s. 9d.; Coltness, 54s. 6d.—the 
foregoing all shipped at G.asgow ; Glengarnock “4 
at Ardrossan), 50s. 6d.; Shotts (shipped at Leit 5 
Carron (shipped at Grangemouth), 51s. 6d. per ton. 
At the end of last week there were 80 furnaces in 
blast, against 81 at the same time last year. Six 
more making basic iron, 40 more using hematite iron 
ore, and 34 were making ordinary iron. Two addi- 
tional furnaces has been turned on to make hematite 
iron; the —_ of which, delivered at the steel works 
in Scotland, is 54s. per ton. Hematite iron has of late 
been in very brisk demand in the Glasgow market. 
Brokers a report some outside buying of warrant 
iron, and there has been a fair business done with home 
consumers, chiefly with founders and makers of malleable 
iron. The Continental demand, however, continues to 
be disappointing. Last week’s shipments of pig iron 
from all Scotch ports amounted to 3684 tons, as com. 


pared with 5980 tons in the corresponding week of last 
ne They embraced the following for the United 
States, 200 tons; for India, 100 tons; for Australia, 140 
tons; for Italy, 415 tons; for Germany, 170 tons; for 
Russia, 490 tons; for Holland, 420 tons; smaller quan- 
tities for other countries, and 1552 tons coastwise. The 
stock of pig iron in Messrs. Connall and Co.’s public 
warrant stores stood at 330,945 tons yesterday afternvon, 
as against 331,131 tons yesterday week, thus showing a 
decrease amounting to 806 tons for the past week. 


Finished Iron and Steel.—In the meantime the Scotch 
steel trade continues in a very brisk condition. Supplies 
of coal have easily been obtained. It is hoped that ulti- 
mately the need for new war vessels on the part of Spain 
will favourably affect the steel industry of Scotland. 
Prices are very firm at—ship-plates, 5/. 15s, to 6/. per ton ; 
mr 5/. 10s. ; bars (round, square, and flat), 6/. 10s. ; 
and boiler-plates 6/. 5s. per ton. Finished iron is also in 
brisk demand, and prices are somewhat firmer. 


Sulphate of Ammonia.—All the various products of the 
mineral oil works are reported firmer in price, including 
sulphate of ammonia, which is also produced at almost 
every blast-furnace establishment in Scotland in large 
quantities. It was very recently quoted at 8/. 15s. per 
ton for July delivery, but the most recent quotation is 
given at 8/. 17s. 6d. per ton for prompt delivery, and even 
that has been refused ; and holders are said to be holding 
out for 9. per ton. Stocks at the moment are practically 
depleted. This year’s shipments have reached 46,478 
tons, as compared with 54,316 tons at the corresponding 
date last year. 


Calderbank Stcel Works ; Expected Resumption.—Calder- 
bank Steel Works, near Airdrie, which have been shut 
down for the past six months, are spoken of as about to 
re-open. It is reported in the city that they have been 
y»urchased by Mr. Wotherspoon, late of Messrs. A. and J. 
Dawe, and Clydesdale, Limited, who proposes to re- 
open them on an early date for the manufacture of ship- 
plates and angles. Employment will be given to about 
300 hands. 


Glasgow Copper Market.—The copper market was very 
firm on Thursday forenoon, and, on the purchase of 25 tons, 
prices rose 6s. 3d. per ton. Other 25 tons were bought in 
the afternoon, but no further change took place in prices. 
There was no business done on Friday forenoon, but the 
quotations were marked down 3s. 9d. per ton. In the 
afternoon 25 tons changed hands, and prices were without 
any further change. On Monday there was not any deal- 
ing at either meeting of the market ; in the afternoon the 
prices were marked down 5s. per ton. Yesterday fore- 
noon 75 tons of copper changed hands, and prices rose 
2s. 6d. per ton. In the afternoon 50 tons were sold, and 
the forenoon advance was lost; 51/. 2s. 6d. per ton was the 
cash price for buyers. There was no dealing to-day, and 
the closing price was 2s. 6d. down. 


New Bridge at Aberdeen Harbour.—A report has been 
issued by Mr. R. G. Nicol, C.E., harbour engineer, 
Aberdeen, in regard to the reconstruction of Regent 
Bridge. The new bridge will be of the single-swing 
type, worked by hydraulic power, and will be sufti- 
ciently strong for the heaviest traction engine and cart 
traffic. The estimated cost is 49,740/., of which 4470J. 
will be required for temporary works. 


Portobello Tramways. —It has been decided by the 
Edinburgh Corporation to purchase the Portobello tram- 
ways from the icdinborgh Street Tramways Company at 
a price of 40,000/. The lines will be equipped for cable 
traction, and worked in conjunction with the Edinburgh 
system. 


Another Big Yacht.—Messrs. Ramage and Ferguson, 
Limited, Leith, have contracted to build a steam yacht 
of 400 tons for Mr. Thomas Pink, from designs by Mr. 
Dixon Kemp. This yacht is to have a speed of 15 Boeri 
and is to be finished in February, 1899. 


Increased Output of Coal in the Baillieston District,-— 
Last Friday morning communication was opened up be- 
tween Nos. 1 and 2 Collieries, owned by Messrs. Dunn 
Brothers, situated on the north and south banks of the 
Clyde respectively. ‘The distance between them is some 
800 yards. The working places were being driven simul- 
taneously from both pits, and met about the middle. So 
prenconter ( had the survey been made, that they fitted into 
each other with exactness. This new development will 
enable the firm very shortly to add 600 tons of coal per 
day to the output of No. 2 pit, the present output of 
which is 400 tons perday. No. 4 pit is simply utilised as 
a pumping concern. 


The Glasgow and West of Scotland Technical College.— 
The Lord Kelvin Gold Medal for the best day student in 
the mechanical engineering laboratory has been won by 
Mr. George A. Inglis (son of Mr. John Inglis, the well- 
known shipbuilder), and the Macquorn Rankine Gold 
Medal for the best evening student in the same laboratory 
has been won by Mr. William Walker. These medals were 
founded about nine months ago by Mr. Andrew Stewart, 
with the object of stimulating experimental work in con- 
nection with mechanical engineering, and it is evident 
that Mr. Stewart’s object is being most fully realised, as 
Professor Watkinson reports that ‘‘the competition for 
these medals has been very great, and both the quantity 
and the quality of the work done in the laboratory has 
been tly enhanced in consequence.” By deciding to 
have these medals named after the late Professor Ran- 
kine and Lord Kelvin, Mr. Stewart has established a 
very important means of reminding students of the great 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 

Water Power for Electric Purposes.—Inquiries have 
been made with a view of ascertaining whether it is pos- 
sible to utilise the water from the reservoirs of the Shef- 
field Corporation for the purpose of generating electricity 
for tramway purposes. Mr. Fell, the electrical engi- 
neer, dealing with the ‘‘compensation water,” says that 
altogether only 438 horse-power could be obtained, for 
which 116,600/. would have to be paid, exclusive of plant 
and buildings, a cost altogether out of proportion to the 
advantages gained. Mr. Marsh, water engineer, says, 
with reference to the water-power available immediately 
below the embankment of each reservoir, that as these 
reservoirs vary from top water to draw-off line at different 
seasons of the year, he fails to see how it can be expe. 
dient or economical to use such a variable motive power, 
It has been decided to call in Mr. F. Nell as an expert to 
report on the question. 


A Result of the Wales Strike.—The monthly return of 
the output of coal from the collieries in the South-West 
Ridings of Yorkshire shows an increased tonnage to Hull 
due to the stoppage of the South Wales pits. The West 
Riding pits, however, have not benefited as much as the 
South Yorkshire thick-seam collieries. The total tonnage 
sent to Hull last month was 253,000 tons, being an in- 
crease of 64,688 tons, as compared with April, 1897, and 
62,000 tons more than in the previous month. Business 
over the first four months totalled 824,848 tons, being an 
increase of 117,600 tons over the first four months of last 

ear. Over twice as much coal was sent coastwise, a 
rge portion of the increase going to London. 


Railway Extensions at Scarborough. — The North- 
Eastern Railway Company have asked for 4 acres of town’s 
land-near the mere in Seamer-road, and it has given the 
Scarborough Corporation an opportunity of opening 
negotiations for future improvements. It is felt that the 
time is not distant when the railway station there will 
have to be extended in order to cope with the enormous 
amount of mger traffic going on in the summer 
season. If the railway company insist upon utilising the 
90 space outside their station, all hope of widening 

estborough and the Valley Bridge-road will have to be 
abandoned. Plans showing a new building line for those 
important thoroughfares have been submitted to the rail- 
way company, and the hope expressed that it will be 
observed. 


Electric Light and Tramways at Barnsley.—The Barns- 
ley Town Council, at their meeting on Tuesday night, 
decided to adopt the system of electrical supply for the 
borough as recommended by Mr. Miller, electrical engi- 
neer, and to carry it into execution, the portion of the 
report referring to public lighting being deferred for 
further consideration. The British Insulated Wire Com- 
pany, Limited, have asked the consent of the Corporation 
to an application by a company to be formed by them for 
a provisional order to enable them to construct tramways 
in the borough; and the Worsborough Urban District 
Council has written suggesting a conference on the subject 
of tramways for both places. The Barnsley Council agreed 
to the isdling of the conference. 


Hull and its Gas Supply.—Since the Hull Corporation 
took over the gas works near the town hall, which are to 
be demolished for street improvements, they have_been 
used, pending the supply from the British Gas Light 
Company, to meet the wants of that portion of the city 
lying within the docks. It is regarded as a remarkable 











fact that during the month the Corporation have had 
the works under their control the consumption of gas has 
increased nearly 1,000,000 cubic feet. The engineer has 
submitted to the Corporation an estimate of the cost of 
the construction of a subway underneath the Queen's 
Dock basin for the purpose of bringing gas into the old 








debt which engineers throughout the world will ever owe 








to the work done by Rankine and Kelvin, 





town, and it is put down at 40007. The other committees 
of the Corporation will be asked to join in the project, so 
that the aang may be used for electricity and water as 
well as gas. 

Tron and Steel.—Makers of steel and iron forgings are 
still very busy, and in all the departments producing 

arts of machinery men are being found full employment. 
There is a well-sustained demand for both heavy and 
light tools, as well as for blacksmiths’ hearths and bellows. 
A good deal of overtime is still being worked in the engi- 
neering and railway branches, with every prospect of its 
continuing for some months to come. Although the out- 
put in many of the lighter industries is enormously heavy, 
the demand is not oulianens to keep all well going, largely 
owing to the increased facilities for production. _ In plate 
and cutlery the summer season’s trade will, it 1s hoped, 
soon set in. 

South Yorkshire Coal and Coke.—The demand for coal 
suitable for export purposes is on the increase, and prices 
are steady. An excellent business continues to be done = 
manufacturing fuel and household qualities still comman 
winter prices. There is a good market for all the stee 
making and blast-furnace cokes produced, and full quo- 
tations rule. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippiesBRroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was ne 
fairly numerous attendarce 01 ’Change, the tone of t 
market was cheerful, quotations all round had an up 
ward tendency, and a deal of business was 
transacted. In the early part of the day No. 3 oo. 
Cleveland pig iron was quoted 40s. 3d. for prompt 1.0. 
delivery, and a few sales were recorded at that ee 
but sellers, asa rule, would not quote below 40s. 4)d., 
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thich figure they reported they had been able to 
roa a by the close of the market producers gene- 
rally held out firmly for 40s. 6d. The other qualities 
were steady. No. 4 foundry was 39s. 6d. to 393. 9d. ; 


grey forge, 38s. 3d. to 38s. Gd. ; and mottled and white, 
each 38s. East coast hematite PIB iron was very strong. 
ut buyers and sellers 


Inquiries for it were numerous, € 
did not very readily come to terms. It was pointed 
out that as west coast hematite was so much cheaper 
than east, the former might shortly be taken by con- 
sumers in preference to the Cleveland production. 
Makers and some of the merchants asked 52s. for early 
delivery of Nos. 1, 2, and 3 east coast hematite. Busi- 
ness was done at 51s. 6d. Spanish ore was still un- 

’ gettled, and there was not a great deal doing in it, 
the future being regarded as very uncertain. Rubio 
remained at 15s. ex-ship Tees. Middlesbrough warrants 
opened at 40s. 53d., and advanced by the close to 
40s. 64d. cash buyers. Middlesbrough hematite war- 
rants practically could not be bought. Sellers put 
the price at 52s. cash, and were not prepared to listen 
to any offers at less. On the other hand, buyers 
were not at all disposed to give such a price. To-day 
the market was very strong, and prices had a tendency 
to further advance. No. 3 Cleveland could not be bought 
under 40s. 6d., and sellers were in no hurry to do business 
at that price. All the other qualities were very firm, but 
were hardly quotably altered. Middlesbrough warrants 
advanced steadily to 403. 94d., which was the closing cash 
price. 


Manufactured Iron and Steel.—Good accounts continue 
to be given of the manufactured iron and steel industries. 
For nearly all descriptions the demand is good, and in 
almost every department a lot of work is — out 
and quotations continue to move upwards. Shipbuilding 
material cannot be turned out fast enough, and some firms 
are so well supplied with orders that they are now unable 
to enter into further contracts, except for delivery a good 
while ahead. Common iron bars are 5J. 7s. 6d. ; best bars, 
5l. 17s. 6d. ; iron ship-plates, 5/. 7s. 6d. ; steel ship-plates, 
5l. 17s. 6d. 3; iron ap-aaen, 51. 5s.; and steel ship- 
angles, 5. 13s. 9d. to 5d. 153.—all less the customary 2} per 
cent. discount for cash. 


Coal and Coke.—There is a steady demand for coal, and 
with improved shipments to Cronstadt there is rather 
more pressure for supplies. Prices show little change. 
Coke continues in very good request, both for local use 
and for shipments. Average blast-furnace qualities have 
been put up to 13s. 9d. and 13s. 104d. for delivery at 
Tees-side furnaces. 








NOTES FROM THE SOUTH-WEST. 

Bristol Tramways.—Bills promoted in Parliament by 
the Bristol Tramways Company for an extension of its 
system and the adoption of electrical power, were again 
before the Town Council on Tuesday. The principle of 
a way lease was negatived, and it was resolved to with- 
draw opposition to both Bills; but on the question of 
fares the feeling of the Council was that the — 
ought to make further concessions, and the Sanitary Com 
mittee was asked to negotiate with it. Failing an agree- 
ment being come to, the question will be fought before 
Parliament. The period at which the Town Council can 
purchase the trams has been fixed at 17 years ; and it was 
stated on Tuesday that the company was willing that 
this should apply to extensions carried out within five 
years, 


The ‘‘ Implacable” and the ‘‘ Formidable.”—The Lords 
of the Admiralty have given an order to Sir W. G. Arm- 
strong, Whitworth, and Co., of Elswick, for eight sets of 
hydraulic mountings for the 12-in. 46-ton breechloading 
guns of the new line-of-battle ships Implacable and Formid- 
able,‘which are to be built, the former at Devonport and the 
latter at Portsmouth. For these eight sets of mountings, 
four of which will be supplied to each ship, the Elswick 
firm will be paid over 100,0002. The 12-in. guns are to 
be a new type, and will be provided with gear for working 
them by hand power in the event of the hydraulic power 
giving out. The codes for the mountings will include the 
fitting of all the apparatus required for working the guns 
from the ammunition room to the gun platform. Besides 
the 12-inch guns, which are to be mounted in barbettes, 
each vessel will be armed with twelve 6-in. quick-firing 
guns of a new type, mounted in armoured casemates, 
sixteen 12-pounder and twelve 3-pounder quick-firing 
guns, two 12-pounder boat’s guns, eight .45-in. Maxim 
machine guns, and five Whitehead — tubes, four of 
which will be submerged and one above water. It is 
estimated that the two vessels will cost 1,000,000/. each. 


The Mumbles Pier.—The Mumbles pier is to be formally 
opened on Tuesday by Lady Jenkins. After the cere- 
mony, a luncheon will take place. 


East and West Wales Railway.—A Bill to incorporate 
the East and West Wales Railway Company came on Tues- 
day before a committee of the House of Commons. The 
scheme was opposed by the London and North-Western 
Railway Company and the Cambrian Railway Company. 
Mr. Worsley Taylor, Q.C., the leading counsel for the 
promoters, explained that the Bill sought authority for 
the construction of a line, between 49 and 50 miles in 
length, starting from Trawscoed (where there was a junc- 
tion with a line to Aberystwith) and terminating at New 
Radnor. At New Radnor the line joined a system which 
Tan in a straight line to Worcester, and thence to Oxford, 
from which it was continued to London. The cost of the 
Proposed railway was to be 536,850/., and the capital 


~| tween 23s. and 24s. per ton. 


ground that the pane did not appear to have obtained 
adequate financial support. 


Devonport Dockyard.—The officials at Devonport have 
been directed to prepare plans and estimates for enlarg- 
ing the slip on which the cruiser Psyche is being built. 
It is proposed to take off the roof, and to make the = 
correspond in dimensions and in other respects wit 
another on which the line-of-battle = Ocean is build- 
ing. Itis expected that the two buil ing sheds at the 
Mutton Cave end of the yard will also be demolished and 
converted into one open slip, capable of taking the keel- 
plate of a first-class line-of-battle ship or cruiser. 


South Wales Mining.—The reports of Mr. G. T. 
Robson, one of Her Majesty’s inspectors of mines, upon 
the mines and quarries of South Wales for 1897 has just 
been issued. e report shows that the total number of 
— engaged both above and below ground in South 

ales, who are subject to the Coal Mines ulation Act, 
was 92,624. This shows an increase of 611 over the 
numbers of the previous year. Monmouthshire, a part of 
Breconshire, and a part of Glamorganshire, are not in- 
cluded in the inspection district. The minerals raised 
were 25,510,243 tons of coal, 118,095 tons of fireclay, 7656 
tons of ironstone, and 49,175 tons of other minerals; the 
total of all kinds being 25,685,129 tons, showing an in- 
crease of 1,381,128 tons, equal to 5.6 per cent. over the 
output of the previous year. This output was the highest 
for the district, and the output of coal—25,510,243 tons— 
was the highest ever reached in any inspection district. 
With regard to anthracite collieries, the output for 
the year was 1,830,600 tons, showing an increase of 
45,637 tons over the previous year. Under the head- 
ing of accidents, the number given was 622, one 
less than in 1896. The number which proved fatal was 
161, or 18 less than 1896, a satisfactory reduction when 
the increased output is borne in mind. The total 
number of persons killed was 176, and injured 500. Of 
these accidents 63 resulted in the loss of 15 lives; and 
348 accidents, in which 48 persons were injured, took 
place on the surface, leaving 211 accidents underground 
and in shafts with a death-roll of 146, and an imjured 
total of 452. The explosions of firedamp and coal-dust 
were 35, or two less than in 1896. These resulted in the 
deaths of six persons, and injuries to 42. In 1896 there 
were eight fatal explosions, with a death-roll of 73. The 
most serious explosion during the past year was at 
Broadock Colliery, Loughor, where five lives were lost. 


Cardiff Railway.—The ceremony of cutting the first 
sod in connection with No. 1 contract of the Cardiff Rail- 
way, for the construction of the line from a junction with 
the Rhymney Railway, near Roath Park to Tongwynlais, 
took place on Saturday. The contract has been let to 
Messrs. Monk and Newell, of Liverpool, and the work 
will be carried out under the superintendence of Mr. 
Allen, resident engineer. The sod was cut by Mrs. 
Allen. Sir Douglas Fox and Mr. R. White are the 
engineers for the line for the Cardiff Railway Company. 


Cardiff.—The outlook in connection with the coal strike 
is considered to have improved, and it is expected that 
the dispute will be adjusted without much further delay. 
Steam coal has ruled firm, the best qualities ranging be- 
Last week’s shipments ex- 
ceeded 100,000 tons. Shipments of house coal have in- 
creased to a moderate extent. Foundry coke has made 
20s. to 21s. per ton; and furnace ditto, 17s. 6d. to 18s. 
per ton. 








MISCELLANEA. 

Sr JosepH Fayrer, Bart., K.C.S.I., M.D., L.L.D., 
F.R.S., has accepted the presidency of the 17th Congress 
of the Sanitary Institute to be held in Birmingham, com- 
mencing September 27. 

The traffic receipts for the week ending May 1, on 
thirty-three of the principal lines of the United Kingdom, 
amounted to 1,680,802/., which was earned on 19,163? 
miles. For the corresponding week in 1897, the receipts 
of the same lines amounted to 1,619,136/., with 18,9514 
miles open. There was thus an increase of 61,666/. in the 
receipts, and an increase of 212} in the mileage. 


The annual exhibition of the Bath and West and 
Southern Counties Society will be held this year at Car- 
diff, from the 25th to the 30th inst. Amongst the ex- 
hibits there will be a working dairy, whilst there will 
also be a large show of implements and machinery. All 
inquiries should be addressed to the Secretary, Show 
Yard, Cardiff. 


We are asked to remind our readers that all designs 
intended for competition in the Railway Magazine bicycle 
brake-van competition must reach the office of that perio- 
dical not later than the 30th inst. Valuable money 
prizes are offered, the judges being important officials of 
the leading railways. Full details will be found in the 
current issue of the Railway Magazine. 


In a paper read before the American Institute of 
Mining Engineers, Mr. B. E. Fernon, Chief of the United 
States Division of Forestry, and under whose direction 


h of timber have been 


some 30,000 tests of the stren i 
is assistants, Mr. S. T. 


made, announced that one of 
Neely, had found that the transverse strength of timber 
pie be ascertained directly from its compression 
— and that therefore in future the best compari- 
son of timbers would be obtained from the compression 
strength of 2in. or 3 in. cubes. 


Permanent gases no longer exist, as on Tuesday last 
Professor Dewar succeeded in liquefying hydrogen in 
quantity at the Royal Institution, and showed half a 
wineglassful of the liquid to Professor Rayleigh. This 


failed, though certain experimenters have, it is claimed, 


ees it in the form of mist. The density of the 
iquid is said to be about 0.6, water being unity. The 
boiling point at atmospheric pressure is about —240 deg. 
Cent., or only about 43 deg. above the absolute zero of 
temperature. When a test tube is plunged in the liquid, 
its lower portion is soon filled with solidified air. 


An gg method of rendering more readily visible 
the level in a water-gauge for a boiler, and at the same 
time of making it more secure against fracture under the 
high steam pressures now so common, is being introduced 
by Messrs. Richard Klinger and Co., of Fenchurch 
Station Chambers, 66, Fenehurch-street, London. The 
device consists in the first place of a gun-metal frame, 
having ends corresponding in size and shape to the 
ordinary gauge-glass, and which can be fixed on the 
same fittings. The body of the gauge is, however, 
rectangular in shape, having at the front a window 
closed with very thick Blass, which is packed steam- 
tight against the sides of the fitting. The back of this 
glass is of prismatic form, with the result that the water 
level is very distinctly marked, owing to the fact that 
glass and water have not greatly differing indices of refrac- 
tion for light, whilst that of steam differs much from 
either. Hence, light entering the gauge above the water 
level undergoes the total reflection against the prismatic 
back of the glass, which here shows up like silver; whilst 
below the light passes on through the glass into the water, 
and this portion, therefore, shows up dark. So great is 
the contrast thus obtained that the water level can, it is 
stated, be seen even at a distance of 30 yards from the 
gauge. The gauges in question are made in both light 
and heavy patterns; the former, which is intended for 
pressures up to 90 1b. per square inch, is tested to3001b. per 
square inch before leaving the factory; whilst the heavier 

tterns, which can be used for working pressures of 

Ib. per square inch, are tested to 600 lb. 


A new process of joining up the separate tubes forming 
a cycle frame has been in use in Germany for over a year, 
and is now being demonstrated in this country at the 
offices of Messrs. Merck, Weiser, and Co., Throgmorton 
House, 15, Copthall Avenue, E.C. On this system 
brazing is entirely dispensed with. The sockets are 
bored a forcing fit for the tubes, a rough screw-thread 
being also cut in them. A neck is spun on the tubes near 
their ao after being forced home into their sockets, 
the space between this neck and the screw-threads of the 
socket is filled by a hard but readily fusible alloy, which 
is pumped in through holes left for the purpose, and has 
the property of expanding on solidification. Such joints 
under static test have proved stronger than the tube itself, 
and are made with great rapidity. To facilitate the 
working of the process, an assembling machine is em- 
ployed, in which the frame is fixed. By tightening up 
certain screws the tubes are forced home into their sockets ; 
and this done the molten alloy is pumped in, as already 
explained. With this machine as many as 60 frames can, 
it is stated, be completed in an ordinary working day. 
The alloy used melting at a low temperature, there is 
no danger of the very thin steel tubes, used in light 
frames, being ‘‘ burned ;” and no borax being used as a 
flux, the tedious Cae ome of frame filing is un- 
n . In addition to the static test already mentioned, 
in which the joint remained intact under a load of 5 tons 
whilst the tube broke, practical road trials have also been 
made in Germany, with the result that the joints have re- 
mained perfectly sound and tight after a season’s hard 
riding. apn og) other claims made for the new process 
is the ease with which a bent or damaged tube can be 
replaced, as the alloy can be melted out at a low tem- 
——— and a new tube inserted without trouble. 

essrs. Felsche, Roderwald, and Co., of Magdeburg, are 
the inventors of this system of construction. 


A very interesting account of the Yukon district of 
Canada was given by Mr. Ogilvie, of the Canadian Sur- 
vey Department, to a meeting of the London Chamber of 
Commerce on Tuesday, May 3. Mr. Ogilvie stated that 
the timber there being all required locally, there would be 
no chance of building up a trade in that commodity. 
Agriculture was also out of the — but the 
mineral resources on the other hand were enormous. 
Last year, with limited appliances and a scarcity of 
labour, Klondike yielded 600,000/. of gold, and it was 
estimated that this year’s output would be at least five 
times as great. Speaking of the difficulties and the ex- 
pense of securing the gold at the present time, he alluded 
to certain new processes by means of which it was antici- 
pated great economies would be effected in the near future. 
One process, which had been patented in Montreal, was to 
thaw the ground by means of electricity, which would be 
both cheaper and quicker than the omaning system of 
making huge fires, Golden gold, the Yukon district con- 
tained valuable coal and copper deposits. Dealing with 
quartz mining, he said there were already nine quartz claims 
located, and the assays in three cases had shown a yield of 
from 24s. to 25s. a ton toas high as 45s. With regard to the 
sale of properties to the public in this country, he de- 
sired to caution them against paying more than a limited 
sum until the title was shown to be absolute; and that, he 
said, could be done by applying to the Gold Commissioner 
at Dawson City. His name had been quoted promis- 
cuously in many documents, and, by the taking of isolated 
extracts from his reports, he had been represented as say- 
ing what he never said at all. He hoped the public would 
not pay the slightest attention to anything they saw of 
that kind. He had no individual financial interest in the 
district, nor in any company that had, and his only object 
was to benefit Canada and the empire of which it formed 
a part. He concluded by remarking that the climate 
was not unhealthy, although the temperature was low. 
During his three years’ sojourn ‘here he enjoyed as good 








named was 700,000/., the borrowing powers being 232, 0001. 
The committee declared the preamble not proved, on the 


experiment constitutes a distinct step in advance, as 
hitherto al] attempts to collect liquid hydrogen have 


health as he had ever done in his life. 
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CHINA AND ITS RAILWAYS. 


FROM PHOTOGRAPHS BY MR. GRANT BIRCH. 


(For Description, see Page 585.) 
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F.R.S., on ‘‘ Heat.” (Lecture II.) 

THs INSTITUTION OF MINING AND METALLURGY.—Wednesday, 
May 18, in the Lecture Theatre of the Geological Museum, Jermyn- 
street, S.W., at 8 o’clock, when the following papers will be read 
and discussed: ‘Filter Press Treatment of Gold-Ore Slimes 
(Hannan’s, West Australia),” by Mr. W. McNeill, M. Inst. M.M. 
*-On the Occurrence of Diamonds at Inverell, N.S.W.,” by Mr. H. 
M. Porter, M. Inst. M.M. ‘On the Use of Fuel at Caylloma, 
Peru,” by Mr. Bernard Hunt, Assoc. Inst. M.M. ‘* On the Mono- 
Rail System of Transport,” by Mr. C. C. Hoyer Millar. 
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THE COAL INDUSTRY IN GERMANY. 

THE present struggle in the Welsh coal trade is 
naturally directing attention to the conditions which 
exist in the industry in other countries, and no doubt 
the ‘‘ Report on the Coal Industry of the Rhenish 
Westphalian Provinces,” by Mr. T. R. Mulvany, 
the British Consul at Diisseldorf, will receive 
careful study, because it shows that under certain 
conditions it is possible to form and work a com- 
bination for the purpose of regulating and restrict- 
ing the output of coal. The danger is that similar 
methods may be applied under dissimilar conditions, 
and the results may not only be disappointing but 
disastrous. 

It is well known that it is to the great wealth in 
coal that the Rhenish Westphalian Provinces owe 
their industrial success. In the general trade of the 


o| Empire the record of prices in the coal trade is the 


guiding barometer which now stands high. In 
1890-91 it went up higher than the state of the 
iron and steel trade warranted, and the consequence 
was a sudden reaction, which proved, however, not 
to be a very serious one, thanks, Mr. Mulvany be- 
lieves, to the fusion of a number of collieries into 
the three great leading coal companies of the 
district, which were thus able to control the total 





output. Under these powerful influences the former 
reckless competition has ceased, and the trade is 
held well in hand. He says that ‘“‘the benefits of 
these combinations under admirable management 
have proved of incalculable value, not only to the 
coal trade itself but to that of the iron and steel 
trade in general, and consequently when an im- 
provement again set in last year, the rise in price 
was slow and steady with the result of mutual con- 
fidence being permanently established.” 

Mr. Mulvaney seems to believe that the syndi- 
cate is not asking the prices which could be got, but 
merely those which they know the industrial con- 
sumer can afford to pay in the face of great demand, 
although he does not give any idea how those are 
arrived at. As a matter of fact, for some time 
there has been no necessity for restricting produc- 
tion, especially as State railways cannot even 
supply the coal trucks in anything like the number 
necessary to meet the requirements of trade, under 
which deficiency the coalowners and the miners 
are suffering. This difficulty is increased by low 
water in the Rhine, which necessitates coal being 
sent south by rail instead of by barges; and the 
consequence is that stocks in South Germany are 
being rapidly exhausted, a state of things which 
may also be found in Holland. 

Mr. Mulvany gives a considerable amount of 
useful information regarding the methods of work- 
ing the collieries and the conditions of the miners. 
During recent years the cost of production has in- 
creased on account of the rise in miners’ wages, 
compulsory insurance and better means for the pro- 
tection of the health of the miners, and for the 
avoidance of accidents ; but, notwithstanding all this, 
the great amalgamated companies pay good divi- 
dends, and huge sums are written off for deprecia- 
tion and put to the reserve funds, with the prospect 
in at least the immediate future of still larger 
profits. The report contains a number of tables 
showing the dividend paid by the more important 
collieries, and some of the figures are certainly very 
striking, and seem to show that if the prices of coal 
are no more than the industrial consumer can afford 
to pay, as Mr. Mulvany aflirms, the general public 
has the cost of its commodities considerably in- 
creased in order that the coalowners may obtain 
their demands. One company, for instance, whieh, 
before the amalgamation, paid a very moderate 
dividend, continued to double it for four successive 
years thereafter until it reached 80 per cent., and 
although it has decreased somewhat in recent years 
the last return shows a dividend of 50 per cent. 
While this is somewhat exceptional it shows 
plainly enough the tendency of combination or 
monopoly. 

‘Although miners’ wages are lower in Germany 
than in England, their work is less efficient, and it 
is found on the average that the working effect of 
a coal hewer per shift is only about half what it is 
in England, for the following reasons: Because the 
English pitman lives better, works with more 
judgment and skill, and once he has made his 
conditions, gives his greater labour power more 
freely, and last, not least, he is a trained hewer 
or timber setter or putter, as the case may be. In 
Westphalia, however, the development of coal- 
mining has been so rapid, that new hands had to 
be imported from all parts of Germany, Poland, 
and Holland, chiefly common labourers, whose 
work in the mines is not very efficient. For 
some time considerable attention has been given 
to the provision of houses for the miners, and large 
colonies are being established either by the com- 

nies or by private speculators with money 
 oncaee from the former, or in some cases by the 
pitmen on loans from State insurance funds, and 
the fact that there have been no great strikes since 
1889, the date at which the combination was formed, 
proves that the German pitmen are, on the whole, 
contented. Mr. Mulvany thinks that they have in 
a great measure been disarmed by the legislation of 
a ‘‘ parental Government.” 

The German coalowners are ambitious to extend 
their operations, and believe that it is desirable in 
the mutual interests of both, that an English’ coal 
syndicate should be established on the same lines 
as have proved so successful in Westphalia, for 
the simple reason that a reckless competition be- 
tween England and Germany has an injurious 
effect on both. Of course they recognise that in 
England, Wales, and Scotland, co-operative action 
is rendered difficult by the number of coal dis- 
tricts to be united ; but they are of opinion that 
it has got to be done in one form or another. 
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The information which is given in the report 
shows that in many respects the conditions 
in Germany differ very materially from those 
in Britain, and prevent, to a very large extent, 
the evils which might arise from a complete 
monopoly. The Welsh coalowners and miners have 
been told that they had a monopoly in the produc- 
tion of steam coal, and that they were fools not to 
take advantage of the fact. They would be well- 
advised, however, if they declined to take part in 
an organisation which had for its object their own 
enrichment at the expense of the community ; for 
if they did, it would lead to an agitation which 
would bring about much more serious changes than 
they anticipate. When the tendency towards com- 
bination has proceeded so far as to allow any small 
section of the community to dominate all others, 
things are ripe for a change. Moreover, they should 
remember that this country has by no means such 
a monopoly in the production of coal as is some- 
times supposed, Although it is probable that the 
Westphalian district is not likely to do a large sea- 
borne trade, it may before long be able to supersede 
British coal throughout Germany and over a con- 
siderable portion of the Continent of Europe. The 
vast resources of China, America, and our Colonies 
will soon be utilised to cut off a great part of our 
foreign coal trade; and before long British coal- 
owners and miners may find it sufticiently difficult 
to dispose of their surplus stock. The report to 
which we have been referring contains a consider- 
able amount of useful information, and we commend 
it to the attention of those who are interested in 
the coal industry. 





ROYAL SOCIETY SOIREE. 

Tue first of the two annual conversaziones given 
by the Royal Society took place on Wednesday 
evening at Burlington House. It was very nume- 
rously attended; all the company, according to 
usage, being gentlemen. At the second gathering, 
in June, ladies will be present, although not ex- 
clusively. Herein lies another example of man’s 
injustice to woman ; nevertheless, to all appear- 
ance, women prefer men’s society to justice. 

At the gathering on Wednesday evening last, 
the display of apparatus and the programme 
of experiments were very varied, more so than 
usual, and the Society was fortunate in obtaining 
exhibits about which there is, at present, a 
great deal of interest, not only in scientific, but 
also in popular circles. The place of honour in the 
Council Room was given to Mr. Alan A. Camp- 
bell Swinton, who demonstrated the latest advances 
he has made in connection with Crookes’ tubes 
and Réntgen ray apparatus. The most brilliant of 
his displays was the production of light by the 
atomic bombardment of refractory material, such 
as lime. A vacuum tube was fitted with two con- 
cave cathodes, and in the focus between them was 
placed the refractory material. The current was a 
simple alternating one—not the pulsating current 
usually employed, but one of the sinoidal variety— 
raised to a pressure of 20,000 volts by a transformer. 
It was shown that there was a critical vacuum at 
which the effect was produced, and that above and 
below that the result was inferior. Hence, the tube 
was connected to a pump, so that the vacuum could 
be adjusted from time to time. The efficiency of 
such a lamp is very high, as much as 1 candle-power 
per watt, and in favourable circumstances much 
higher. Unfortunately, the life of the lamp is very 
short, owing to the destructive effect on the re- 
fractory material. Mr. Swinton showed a lamp in 
which a piece of carborundum had been bored 
right through, and the stream of particles had 
fused the opposed cathode. 

A very neat experiment was shown to demon- 
strate the presence in an exhausted tube, when in 
action, of a positively electrified stream from the 
anode travelling in the opposite direction to the 
cathode stream and exterior to it. To this end 
there was fitted in the tube a radiometer millwheel, 
which could be moved bodily backwards and for- 
wards. When the vanes were opposite the cathode 
the mill revolved rapidly, but when they were 
shifted so as to be out of the negative stream, the 
mill turned slowly in the opposite direction. It 


was rendered quite evident that there was a 
sluggish return current, as indeed might have been 
predicated, since otherwise the cathode stream could 
not be maintained (see page 413 ante). Mr. Swinton 
has already done valuable work in showing experi- 
mentally how the penetrative value of Réntgen rays 





depends on the size and nature of the anti-cathode. 
He has now crowned this work by photographing the 
anti-cathode, the picture showing the active area 
and its effect. He used a pin-hole camera, since 
a lens is useless, and focussed on a fluorescent 
screen. The screen was then withdrawn and re- 
placed by a photographic plate. A series of photo- 
graphs were exhibited showing that it is only when 
the active area of the anti-cathode is small that the 
penetration is great. A side view of the tube 
further demonstrated that Réntgen rays are given 
off over a considerable arc of the fluorescent glass 
of the tube, and a question arises as to their source, 
since they do not come from rays that have struck 
the anti-cathode. 

While on the question of Réntgen rays, we may 
notice a very valuable apparatus shown in ‘‘ The 
Office” by Mr. T. Mackenzie Davidson, M.B. It 
is well known that surgeons have often cut down 
in limbs to extract foreign bodies shown in X-ray 
photographs, and have not been able to find them. 
There is, of course, a limit to the amount of 
exploration the human body can stand, and if the 
first incision is not successful the search has often 
to be abandoned. Mr. Davidson’s apparatus is de- 
signed to exactly locate the object, and it appears 
admirably designed for the purpose. For instance, 
this week he photographed a patient who had re- 
ceived a shot pellet in his eye, and he was able to 
show that it had gone quite through and beyond 
the eye, where it was comparatively harmless, and 
had not remained in the eye, where it would have 
set up destructive inflammation, unless the eye had 
been removed. The apparatus is difficult to de- 
scribe without drawings, but we can give a general 
idea of its principle. The Réontgen tube is 
carried on a horizontal marked bar, and can be 
shifted into any position on it. Below is a table 
with two cross wires on it, one in the vertical 
plane of the bar, and the other at right angles to 
it. The photographic plate is fixed below the 
table, which is quite thin at that spot. The object, 
say a hand, is placed on the table, and a fiducial 
mark, in the shape of a piece of metal, is placed on 
it, and then two photographs are taken with the 
tube in two positions, After the photographs are 
developed another apparatus is used, comprising a 
table, with the positions of the cross wires marked 
on it, and a bar over it, showing the two positions of 
thetube. The two records of the hidden object and 
of the fiducial mark are transferred to the table, 
and are connected by silk strings to the positions of 
the tube. By an easy series of measurements, deal- 
ing principally with the intersection of the strings, 
it is possible to define the position of the object in 
relation to the fiducial mark, and to locate it at the 
junction of three planes. This apparatus is just 
what was needed to render the Rontgen ray ap- 
paratus a safe guide to the surgeon. Mr. Davidson 
also showed some Réntgen photographs taken 
stereoscopically, and exhibited by a reflecting 
stereoscope of the kind invented, if we recollect 
rightly, by Brewster. The effect of seeing the 
bones of a mouse, or of a hand grasping a knife, 
was most realistic. 

Mr. James Wimshurst was placed near Mr. 
Swinton, and showed tubes, in a new tube holder, 
excited by his influence machine. We are pleased 
to announce that Mr. Wimshurst has been selected 
by the committee for election into the Society at the 
next meeting. 

The second position of honour in ‘‘the officers’ 
room,” was given to Professor Hele-Shaw, who 
showed the experiments on the flow of water which 
lately formed the subject of a paper read by him 
before the Institution of Naval Architects, and re- 
printed by us on pages 444, 477, and 511 ante. He 
commanded a large and appreciate audience all the 
evening, for the scope of his experiments goes far 
beyond its application to ship form, and has a deep 
interest for physicists. 

Dr. Hele-Shaw also showed instruments for de- 
scribing cycloidal curves and envelopes. In its 
simplest form such an instrument consists of two 
pairs of narrow feed rollers—mere discs indeed. 
If the two pairs of rollers be placed in line, and a 
piece of cardboard be fed between them by driving 
one pair of rollers, it will evidently move in a 
straight line. But if one pair of rollers be set at an 
angle to the other, the cardboard will travel in a 
circular curve, the radius of which will be less the 
greater the angle between the two sets of rolls; 
and ifa pencil be fixed over the card a circle will be 
drawn, although there will be no fixed centre, but 
only a virtual one. Now, by putting two such in- 





struments on one table, and placing in each a piece 
of cardboard, we have the means of making two 
imaginary pitch circles of any diameter roll on 
each other. This is effected by employing auxi- 
liary circles within and without the pitch circles, 
the auxiliary circles being made to move at the 
same velocity by passing between two pairs of 
equal wheels, each wheel being connected by an 
axle with the corresponding wheel for the other 
auxiliary circle. Itis possible to draw, with a small 
instrument, cycloidal or involute curves for circles 
of any radius however large, and to find envelopes 
or centrodes under any condition of fixed or vary- 
ing radii. 

Wireless, or aérial, telegraphy was represented 
by two exhibits. The first, by Professor Oliver 
Lodge, F.R.S., was downstairs, and was entitled 
‘* Improvements in Magnetic Space Telegraphy.” 
The second was upstairs, and was by Dr. Alexander 
Muirhead and Professor Oliver Lodge ; it was cata- 
logued as ‘‘Improvements in Hertz-Wave Space 
Telegraphy.” In the former a large condenser was 
regularly charged, and discharged itself round a 
coil of insulated wire, setting up an alternating 
magnetic field, which flowed away into space. 
The charging of the condenser was effected by 
a vibrating string tuned to 480 vibrations per 
second, which was the periodicity of the con- 
denser. Hence, a constant series of impulses 
were sent through the coil in rhythmical order, 
the contact occurring just at the right time 
to maintain the flux and reflux in the condenser. 
At the receiving end was another coil and con- 
denser tuned to the same period, and in these 
waves were induced by the alternating magnetic 
field. By listening at a telephone the correspond- 
ing note could be heard. It is not absolutely 
necessary that the receiving end should have the 
same period as the sending end, for it will respond 
if it give a harmonic. By shunting parts of the 
condenser, Mr. Lodge could produce quite a long 
series of notes in the telephone, all of them, of 
course, harmonics to the original note. As described, 
such an instrument will not ‘‘call” the operator, and 
there is, therefore, added to it a most ingenious 
device for that purpose. The current produced 
traverses a fine coil lying in a permanent magnetic 
field. This coil is suspended from the diaphragm 
of a telephone transmitter, and as it moves in the 
field, it varies the pressure on the carbon contact, 
and hence the current in the telephone. This 
second current is passed through a similar coil, 
giving a greatly increased effect ; and the third 
current so obtained actuates a loud - speaking 
telephone, in which the original inessage, sent in 
dots and dashes, is read as in a post-office sounder. 
In place of the loud telephone, a Langdon-Davies 
relay can be used. 

The sending and receiving stations of the Hertz 
wave apparatus were separated by the entire length 
of the suite of three rooms on the first floor. 
They were on the Lodge syntonic system lately 
explained by him before the Physical Society (see 
page 158 ante). Each station had a tuned radiator 
and resonator, with a pair of adjustable single- 
point coherers; one of them tapped back by a 
relay. The special feature was the sending of the 
message by a specially-punched tape, and its recep- 
tion by a syphon recorder in direct circuit with the 
tapped back coherer, and displaying on its tape all 
the fluctuations of the current. 

Mr. C. Orme Bastian showed an electric current 
meter operating by electrolysis. The current dis- 
sociates a column of acidulated water, the gas pass- 
ing away into the atmosphere, and the loss is an 
exact measure of the electric energy, assuming the 
voltage to be constant. A layer of paraffin on the 
surface of the fluid prevents loss of the latter by 
atmospheric evaporation. 

To measure the pressure in an artery, Dr. Leo- 
nard Hill, M.B., and Mr. Harold Barnard, 
F.R.C.S., showed a syhygmo-manometer, which in 
its simplest form consists of a glass tube 6 in. or 
less in length, expanded at the upper end into 
a small bulb, and at the lower end into a shallow 
cup. The upper end of the bulb is closed by a 
glass tap. The cup is covered with an india-rubber 
membrane, and is filled with coloured fluid. The 
glass tube is graduated. Each division of the scale 
equals 2 millimetres mercury pressure. In using 
the instrument, the membrane of the cup 1s pressed 
down on the radial artery, the tap being opened. 
When the fluid reaches zero on the scale the tap 18 
closed. Pressure is then continued until maximal 
pulsation, as shown by the rise and fall of the 
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liquid in the tube, is obtained. The pressure at 
which maximal pulsation oecurs is the mean arterial 

ressure, for the wall of the artery oscillates most 
freely when the mean pressures within and without 
are the same. 

In his recent presidential address to the Institution 
of Electrical Engineers (pages 86 and 127 ante), Mr. 
Swan explained how the rate of electro-deposition of 
metals could be accelerated by keeping the electro- 
lyte in active circulation. In illustration of this, 
Mr. Killingworth Hedges, M. Inst. C.K., showed 
specimens of copper deposited at a current density 
of 2000 amperes per square metre. The apparatus 
consists of a centrifugal pump to raise the solution 
to a tank some 6 ft. above the depositing tank, 
whence it flows into the bath through a nozzle 
directed against the surface to be coated. It is 
stated the *‘electros” of engraved blocks can be 
made by this apparatus in an hour, instead of five 
or six as at present. 

Mr. K. J. Tarrant showed photographs of electric 
discharges which are direct impressions of elec- 
trical discharges of very high tension under diffe- 
rent conditions, Nos. 1, 2, and 3 being taken from 
an induction coil, and Nos. 4, 5, and 6 from a 
Tesla transformer working in series with the coil. 
They showed the characteristic figures obtained 
from the positive and negative poles of the coil, 
and also the marked difference between these and 
the high frequency discharge from the transformer. 
The photographs were very beautiful, and recalled 
some of the figures in the recent book published by 
Lord Armstrong. 

Colour photography found an exponent in Mr. R. 
B. Roxby, who showed prints by Dr. Selle’s pro- 
cess. Three negatives are taken through colour 
screens, and from these three collodion positives 
on celluloid are developed in complementary colour 
baths. These are superposed, and when viewed as 
transparences give a very faithful result. For 
prints, collotype printing in three colours is em- 
ployed. 

In the principal library Mr. C. Vernon Boys 
showed ‘‘phase reversal and silver zone plates,” 
made by Mr. R. W. Wood, of the University of 
Wisconsin. He was -careful to explain that they 
were of no practical use, but were of great optical 
interest. They were small square plates, carrying 
on their surfaces a large number of concentric 
circles in silver or gelatine, the widths of the rings 
being gradually smaller as the diameter increased. 
The following is the official description : 

These plates are made with 230 zones. In consequence 
of the great number, their equivalence to a lens in image- 
making is very complete. Some are printed on bichro- 
mated gelatine. These are stated to be ‘ phase reversal,” 
i.¢., the thickness is such that alternate zones are in oppo- 
site phases, so the whole surface is operative. Two of 
these, of about 70 and 13 centimetres focus, are mounted 
as a telescope, and show a magnified image of incandes- 
cent electric lamps. Others are photographed upon 
metallic silver by coating a ptt 9 film on glass with 
bichromated gelatine, exposing, washing, exposing to 
iodine, dissolving with ‘‘ hypo,” and finally washing off 
the remaining = when the lines acted upon by fight 
are left as bright silver, the rest being transparent glass. 
One is elliptical, with axes in the ratio of ./ 2:1. If 
this is placed on the hypothenuse of a right-angled prism 
with Canada balsam, it will give images due to the dif- 
ference of phase between the light totally reflected and 
that metallically reflected on alternate zones. Three 
photographs, taken with some of the plates, are exhibited. 


_An apparatus for measuring the thermal expan- 

sion of solids by Fizeau’s method was exhibited by 
Mr. A. E. Tutton. The object, for instance, a 
crystal a } in. in height, is placed on a small table, 
and over it is a glass disc supported at a minute 
angle immediately above it. Monochromatic light 
is directed on to the two, and reflected therefrom 
through a series of prisms, the result being dark 
interference bands, from the positions of which the 
distance between the object and the glass surface 
can be measured. To prevent the expansion of the 
Screws carrying the glass disc from vitiating the 
result, they are made of platinum-iridium, while 
the object is supported on a compensator of alu- 
minium. As the lengths of the two are inversely as 
their coefficients of expansion, i.e., 24 to 1, the 
object and the glass have no relative motion due to 
the expansion of the metal. 

Mr. Edwin Edser, A.R.C.S., showed apparatus 
for exhibiting peculiarities of interference fringes 
when formed between silvered surfaces, and the 
same gentleman, in conjunction with Mr. C. P. 
Butler, A.R.C.S., showed a single interference 
method of calibrating a spectrometer. In this latter 
@ slightly divergent ray of white light is sent 








through a collimator slit across an air film between 
two thinly-silvered glass plates arranged parallel to 
each other. The resulting spectrum consists of 
bright bands separated by dark intervals. If the 
wave lengths corresponding to any two interference 
bands be known, that corresponding to any other 
band can be calculated with great accuracy. It is 
proposed to use such a system of interference bands 
as a reference spectrum to facilitate the reduction of 
prismatic spectra in terms of wave lengths. 

The interference apparatus, exhibited last year 
by Mr. Edser and Mr. Stansfield, was shown by 
Professor Roberts-Austin, F.R.S., to illustrate M. 
Daniel Berthelot’s interference method of measur- 
ing high temperatures. In this there are two 
tubes at right angles, one of porcelain heated 
to a high degree, and the other, of equal length, 
connected to a pump by which the air can be 
rarefied as desired, the pressure being read on 
a mercury gauge. A beam of light is directed 
through two thinly-silvered glass plates down 
each tube, reflected back from a mirror at the far 
end, and the two rays superposed. When inter- 
ference takes place it indicates that the air in the 
two tubes is equally rarefied. The pressure in the 
one tube can be read from the gauge, and the 
temperature of the other calculated from this pres- 
sure. The immediate purpose of the apparatus is 
to calibrate thermo-junctions. Professor Roberts- 
Austen also showed a very convenient and complete 
microscopic camera for photographing micro-sec- 
tions of metals. 

An instrument of charming simplicity for 
measuring the magnetic permeability of iron and 
steel was shown by Professor Ewing, F.R.S. In 
this the specimen turned to about } in. diameter, 


but with the ends unfaced, is laid on the poles of | 


an electro-magnet excited by a constant current. 
One end of the specimen lies on the pole asa hinge ; 
the other end passes through a yoke on a beam scale, 
along which a weight can be moved, as on a steel- 
yard. At the commencement the second end of 
the specimen is in contact also with its pole of the 
magnet, and then the weight is moved along the 
beam until the attraction of the magnet is over- 
come and the specimen rises a short distance. By 
a little manipulation a place is found for the 
weight at which the magnet can barely hold 
the specimen, and then the permeability is 
read off the beam. As the specimen is cylin- 
drical, and the magnet pole is rounded, the 
two do not stick together, and the apparatus is 
consequently very sensitive. The magnet is ex- 
cited by a battery, and the current can be adjusted 
by a resistance box to give a fiducial reading with a 
special sample which forms part of the apparatus. 
The constant magnetising force used is 20 C.G.S. 
units. The special object of the instrument is the 
testing of material for dynamo magnets. 

Mr. Joseph Goold showed modifications of the 
beautiful experiments in relation to resonance, 
which he has exhibited at these gatherings for some 
years past. 

The experiments of cavitation caused by quick- 
running screw propellers, which were described 
before the Institution of Naval Architects by the 
Hon. C. A. Parsons last year (see ENGINEERING, 
vol. lxiii., page 527), were repeated by him, the 
apparatus consisting of a small screw propeller 
driven by an electric motor at a speed of 1000 
revolutions per minute, revolving in a closed tank 
having the form of an oval ring, glass sides being 
provided at the point where the screw is situated. 
The illumination is effected by a powerful beam of 
light reflected from a mirror attached to the revolv- 
ing screw shaft, and again reflected on to the pro- 
peller by a concave-fixed reflector, the effect being 
that the propeller appears to be stationary, and the 
cavities formed in the water around the blades can 
be most clearly seen. The formation of these 
cavities is aided in this apparatus by the production 
of a vacuum in the tank. One of Mr. Parsons’ 
earlier steam turbines was also exhibited. We are 
glad to note that Mr. Parsons’ name appears on 
the new list of selected candidates for election as a 
Fellow of the Royal Society. Professor A. Barr, 
D.Sc., and Professor W. Stroud, D.Sc., showed 
their range-finders, which have been adopted in 
most navies. They need only one observer, the 
base being 14 yards. A full description was pub- 
lished in our sixty-first volume, pages 233 and 264. 

In the Archives Room, Professor H. L. Cal- 
lendar exhibited an electrical recording apparatus, 
which is available for giving a direct record of 
almost any kind of electrical quantity, and which 





was shown arranged to record variations of tempe- 
rature indicated by one of Professor Callendar’s 
platinum thermometers. The record is made on 
a paper carried by a clock-driven drum, the pen 
making the mark being carried by an arm which 
moves on a vertical guide, and which can be 
raised by one clock train or lowered by another. 
This arm carries also a contact point bearing on 
a ‘‘slide wire,” the current passing through this 
contact point having to traverse a greater or 
less length of the ‘‘slide wire” according to the 
vertical position of the arm. The current just 
referred to is part of a split current, the other 
part of which traverses the platinum thermo- 
meter, and the object of the device is to obtain a 
balance between the two branches of the current. 
To attain this result a galvanometer is placed on a 
bridge between the two branches of this current, 
and the needle of this galvanometer carries a light 
fork, the two points of which pass one on each side 
of a small wheel driven by clockwork, and having 
a platinum contact strip on each side of the peri- 
phery, the prongs of the fork making a very light 
rubbing contact with one or the other of these con- 
tact strips, according to the direction in which the 
galvanometer needle is deflected. The action is as 
follows: If the currents flowing through the two 
branches of the circuit are in equilibrium the galva- 
nometer needle will have a central position, and the 
prongs of the fork carried by it will be clear of the 
revolving wheel. If under these circumstances, the 
temperature of the platinum thermometer be in- 
creased, the resistance on its branch of the circuit 
will also be increased and the galvanometer needle 
will bedeflected by thecross current, thus causing one 
of the prongs of the fork to make a rubbing contact 
with the revolving wheel. This action in its turn 
starts one of the trains of clockwork by which the 
vertical portion of the recording arm is controlled, 
and causes that arm to be shifted along the “slide 
wire” so as to increase the resistance on that 
branch of the circuit also; this shifting going 
on until a balance between the two branches 
of the current is again attained. If the thermo- 
meter be cooled a reverse series of operations 
would, of course, take place, and in this way the 
vertical position of the recording arm is made to 
give a direct indication of the resistance of the 
platinum thermometer and consequently of its tem- 
perature. 

In astronomical matters there were several impor- 
tant exhibits. Among these was a particularly 
excellent photograph of the spectrum of Mira 
(o Ceti) compared with the spectra of the other 
stars of Secchi’s third type, taken at Stoneyhurst 
by the Reverend Walter Sidgraves, S.J. Mr. W. 
Ellis, F.R.S., showed an interesting series of 
smoothed curves of sun - spot frequency compared 
with corresponding curves showing the variation 
in diurnal range of the magnetic elements of de- 
clination and horizontal force at Greenwich. Natu- 
rally the recent solar eclipse furnished an extensive 
collection of exhibits. The Joint Permanent 
Eclipse Committee of the Royal and Royal Astrono- 
mical Societies, had a fine show of the photographic 
records obtained at the several stations at which 
they had observers. The Astronomer Royal sent 
photographs of the corona, the diameter of the sun’s 
image being 4in. Sir Norman Lockyer showed a 
large number of spectra taken at various periods 
of the eclipse. Captain Hills contributed excellent 
ow 8 of the corona, some being taken with a 

almeyer photo-heliograph lens, in conjunction with 
a concave enlarging lens, giving an equivalent focal 
length of about 15 ft., while Mr. H. F. Newall and 
the Astronomer-Royal of Scotland also sent photo- 
graphs. The Eclipse Committee of the British 
Astronomical Association, also sent an excellent 
series of coronal photographs taken by Mr. and 
Mrs. EK. W. Maunder, Mr. Thaites and Mr. 
Bacon, photographs of spectra of the chromosphere 
and corona taken by Mr. Evershed, and views of 
the ig expedition camps at Talni and Buxar. 

The biological exhibits were of great interest, 
but, of course, they do not come within our pro- 
vince. We may, however, make a passing refer- 
ence to the series of experiments on calf vac- 
cine lymph, by Sir Richard T. Thorne, F.R.S., 
and Dr. Copeman. These showed that lymph is 
associated with a large number of germs which 
can be cultivated on agar and gelatine, and un- 
doubtedly are also cultivated more or less in the 
body of the person vaccinated. But by mixing 
lymph with glycerine, and keeping it for three 
weeks, all these extraneous organisms are 
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killed, and the lymph is left perfectly sterile. 
This discovery should do much to abate the oppo- 
sition to vaccination, for it certainly shows that 
many, if not all its dangers, can now be avoided. 
In the room downstairs, Dr. Sorby, F.R.S., showed 
transparent lantern slides of marine animals, 
mounted with very great skill to show their in- 
ternal structure, and at a late hour Sir Norman 
Lockyer exhibited in the lantern photographs 
illustrating the total solar eclipse of 1898. 

In conclusion, we may add that the conversazione 
was one of the most interesting and successful of 
recent years. There was a great variety of good 
exhibits, and every one could find something, or 
many things, to interest him. If the second 
gathering, next month, is equally successful, the 
Royal Society may congratulate itself on having 
played the host most admirably during the present 
season, 








THE LATE MR. HARRISON HAYTER. 


Mr. Harrison Hayter, a Past-President of the 
Institution of Civil Engineers, died on the 5th 
inst. from the effects of an illness of only about a 
fortnight’s duration, and the event, although not 
altogether unexpected, has awakened widespread 
regret, for he was universally respected for his 
sterling uprightness as much as for his undoubted 
repute as an engineer. He was in his 74th year, 
having been born on April 10, 1825, near Fal- 
mouth, his father being Henry Hayter, of Eden 
Vale, Wiltshire. After receiving a classical and 
mathematical education, he at once chose that pro- 
fession whose dignity and efficiency he continuously 
upheld throughout his long career. He entered 
the applied science department of King’s College, 
London, going through the prescribed three years’ 
curriculum with distinction, and his connection 
with it as an Honorary Fellow and Associate con- 
tinued until the end. On leaving King’s College 
he served a period of pupilage under Mr. John 
Harris, M. Inst. C.E., who was then engaged on 
the Stockton and Darlington Railway, which after- 
wards became a part of the North-Eastern system. 
For four years he was with Mr. Joseph Cubitt, M. 
Inst. C.E., on the Great Northern Railway, and he 
was afterwards engaged under Mr. James Walker, 
who was President of the Institution of Civil Engi- 
neers from 1835 to 1845, on the Dover Harbour 
Works, and subsequently he was engaged with Mr. 
Rendel, another Past-President of the Institution, on 
bridge-work at Inverness. He was then transferred 
to the Holyhead Harbour Works, succeeding Mr. 
George F. Lyster when he went to the Liverpool 
Docks. 

On the death of Mr. Rendel in 1856, the late Mr. 
(afterwards Sir John) Hawkshaw was appointed by 
the Government to undertake the completion of the 
works at Holyhead. This event marks the turning 
point in Mr. Hayter’s career, for Mr. Hawkshaw 
invited him to become his chief assistant at West- 
minster. From this time Mr. Hayter was asso- 
ciated throughout his professional career, extend- 
ing over 42 years with Sir John Hawkshaw and 
his son, Mr. John Clarke Hawkshaw. He became 
a partner in 1870, and after Sir John Hawkshaw’s 
retirement in 1888 he has carried on the work in 
conjunction with his partner, Mr. J. C. Hawk- 
shaw. It would be difficult to assign any par- 
ticular work specially to individual members 
of this well-known firm, who may be fairly 
said to have been cencerned directly or indi- 
rectly in almost all the large undertakings of the 
last 50 years ; but it may be interesting to recall 
some of the most prominent works of their long 
record in which Mr. Hayter took so active a part. 
For instance, in England we may mention the fol- 
lowing works which were carried out under their 
superintendence: The Lancashire and Yorkshire 
Railway, the East London Railway, the south dock 
for the East and West ‘ndia Dock Company, 
Penarth Docks, the Albert Dock and other works 
at Hull, the Granville Dock at Dover, Maryport 
Docks, the completion of the Inner Circle of the 
Metropolitan and District Railways between the 
Mansion House and Aldgate, Holyhead Harbour 
and Breakwater, Fleetwood Docks, Parkeston 
Quay at Harwich ; the Victoria Bridge, Stockton- 
on-Tees (in conjunction with Mr. Charles Neate, 
M. Inst. C.E.) ; Charing Cross and Cannon-street 
Railway, involving the construction of two bridges 
across the Thames ; the Severn Tunnel ; the Staines 
and Wokingham Railway ; the foundations of Spit- 


cepting and outfall sewers (7 miles in length) and 
the Middle Level Drainage. 

We may mention that, amongst other work 
constructed abroad, the West of India Portu- 
guese Guaranteed Railway and Harbour at Goa, 
the Nerbudda Bridge on the Bombay, Baroda, 
and Central Indian Railway in India, and the very 
extensive system of docks at Buenos Ayres, in 
South America. This last work is the largest system 
of docks yet undertaken at any one time, and has 
taken over 10 years to construct, involving an 
expenditure of upwards of six millions sterling. 
The magnitude of this work necessitated a resident 
partner in Buenos Ayres, and Mr. James M. Dob- 
son, M. Inst. C.E., was admitted a partner by the 
firm for this purpose. There is also the Midland 
Railway of Western Australia, only recently opened, 
the Avila and Salamanca Railway in Spain, the Am- 
sterdam Ship Canal, the Mauritius and Jamaica Go- 
vernment Railways. 

Mr. Hayter has visited many parts of the world 
to advise in engineering affairs. arly in his 
association with Sir John Hawkshaw in 1864, he 
went to Egypt with Mr. J. C. Hawkshaw to report 
to the Viceroy upon a proposal to make a canal, so 
as to overcome the First Cataract. The report 
indicated the practicability of the scheme, and one 
cannot help thinking that such a canal will one 
day be constructed. A few years later, in 1871, he 
visited Russia, again with Mr. J. C. Hawkshaw, to 
report on the Moscow and Koursk Railway, a line 
which Messrs. Baring were intending to purchase. 
He went to Hungary in connection with the 
Francis-Joseph Canal. He was held in high re- 
pute in Brazil, and had an intimate knowledge of 
that country derived from the survey and report 
of the Harbour of Brazil made by Sir John Hawk- 
shaw for the Brazilian Government—and also at a 
later date from the surveys for a proposed railway 
nearly 300 miles in length and for two terminal 
harbours. He also visited Buenos Ayres during the 
construction of the dock works, and whilst there 
reported on a proposed high-level railway through 
the city. 

During Mr. J. C. Hawkshaw’s absence he took 
charge of the Severn Tunnel works, and at a diffi- 
cult period when large increase of the pumping 
power was necessitated by the inrush of great 
springs, and on the completion of the works the 
contract was finally settled by him with Mr. 
Thomas A. Walker, the contractor, without the 
necessity of appealing to arbitration. 

After Sir John Hawkshaw’s retirement, he was 
appointed consulting engineer to the Madras Rail- 
way Company, and was frequently consulted by 
the Crown agents in connection with the Mauritius 
railways, the Jamaica railways, British Guiana, 
Barbadoes, and also by the Board of Trade with 
regard to Holyhead Harbour. 

He had a buoyant disposition, and was never 
overwhelmed by the magnitude of problems which 
suggested themselves. This is, perhaps, best 
shown by his presidential address in 1892, when, 
departing from the usual practice, he reviewed 
the great schemes at home and abroad which 
waited completion. With many of these, as 
for instance, the Channel Tunnel and the Irish and 
Scotch Tunnel, he had intimate knowledge ; for he 
was associated with his partners, and the late Sir 
James Brunlees and Mr. McKerrow in investigat- 
ing the former and with Mr. Joseph Barton in con- 
nection with the latter. Both he considered prac- 
ticable if not also financially possible. He fore- 
shadowed also a tunnel under the Solent to connect 
the Isle of Wight railways with the London and 
South-Western system and under the Thames at 
Purfleet. He had great faith in the potentialities 
of canals if removed from the baneful influence of 
the railway companies, while sewage problems had 
a charm for him. He never ceased to believe that 
the time would soon come when a great Euphrates 
Valley Railway would connect the European system 
with that of India. 

In later years much of his time was devoted to 
arbitration work. It is only characteristic that he 
should have been engaged in many cases as umpire, 
and amongst these may be mentioned the cases 
of several contractors against the Manchester Cor- 
poration in connection with the Thirlmere Aque- 
duct, and equally important cases directly and in- 
directly concerned with the Manchester Canal. He 
was a frequent witness also at Parliamentary and 
other inquiries. The recent controversy as regards 


the ventilation of the Metropolitan Railways found 


— who advocated the extension of the 
lowhole system, while the subject of our memoir 
contended for fans or other mechanical system ; 
and although the additional openings have been 
authorised, it is only as a makeshift. Much of his 
reserve energy went to the furthering of the inte- 
rests of the Institution of Civil Engineers, and he 
was an active Member of Council up to the time of 
his death. He was electeda member in May, 1862, 
and became a member of Council in December, 
1878, a vice-president in May, 1886, and in 1899. 
93 was President. He contributed papers on the 
Charing Cross Bridge and Severn Tunnel, and 
occasionally spoke at the meetings ; but his influ- 
ence was great, especially among the students, who 
were a sort of special care to him, and with whom 
he was very popular. 

Mr. Hayter was a Lieut.-Colonel of the Engi- 
neer and Railway Volunteer Staff Corps, and a 
Fellow of the Geological Society and of King’s Col- 
lege, a member of the Athenzeum and St. Stephen 
Clubs, which suggests his political leanings, while 
he quietly engaged himself in philanthropic work. 
In 1854 he married a daughter of the late Rey. 
Thomas Walker, rector of Offord d’Arcy, Hunts ; 
and it is as much due to paternal as to maternal 
influence that two of the three sons entered the 
Church, while the other, who followed his father’s 
profession, died in 1877, after six months’ work on 
the Chatoonago Railway. Of the three surviving 
daughters, the eldest is unmarried, one is married 
to Mr. Madan, the sub-librarian at the Bodleian at 
Oxford, and the third to Mr. S. Hanna, M. Inst. 
C.E., who is chief assistant to the firm in West- 
minster. Mr. Hayter was interred at Highgate 
Cemetery on Monday last —the funeral service 
being previously held at St. Barnabas Church, 
Kensington, where he attended for many years. 
Many private and professional friends were pre- 
sent, the Institution of Civil Engineers being re- 
presented by the President, the Members of the 
Council, and Dr. Tudsbery, the secretary. 








ELECTRIC GENERATORS. 


By H. F. Parswatt, M. Inst. C.E., 
anp H. M. Hopart, S.B. 
(Continued from page 392.) 
THERMAL Limit oF Output. 

VIEWED from a thermal standpoint, the maximum 
output of an electric machine is determined by the 
maximum increase of temperature consistent with 
good working. The limiting increase of tempera- 
ture may be determined with respect to durability 
of the insulating materials used, the efticiency, and 
the regulation. The increase of temperature is 
commonly expressed by the ratio of the heat gene- 
rated in watts, to the radiating surface in square 
inches, i.e., watts per square inch radiating surface. 
The increase of temperature of any surface above 
the atmosphere, and therefore, also, the permissible 
expenditure of energy per square inch radiating 
surface, varies according to the nature of the sur- 
face, its speed, location, &c. For static surfaces, 
such as the surface of field magnets, the increase 
of temperature may be taken to be about 80 deg. 
Cent. per watt per square inch. For cylindrical 
surfaces of the same nature, but rotated with a 
peripheral speed of about 3000 ft. per minute, the 
increase of temperature per watt per square inch 
may be taken to be between 30 deg. Cent. and 
40 deg. Cent. The increase of temperature per 
watt per square inch increases as the surface speed 
is diminished. Thus for smooth-core armatures the 
increase of temperature is about 25 per cent. 
greater at a peripheral velocity of 2000 ft. than at 
a peripheral velocity of 3000 ft. per minute. For 
ventilated armatures of ordinary design, 7.¢., arma- 
tures with interstices, the increase of temperature 
is between 15 deg. Cent. and 20 deg. Cent. per 
watt per square inch for a peripheral speed of 
3000 ft. per minute, and between 10 deg. Cent. and 
12 deg. Cent. for a peripheral speed of 6500 ft. per 
minute. The increase of temperature per watt per 
square inch varies somewhat with the temperature 
of the surface, but remains fairly constant for the 
temperatures used in practice. ae 
In transformers submerged in oil in iron cases, 
the rise in temperature is about 35 deg. Cent. per 
jy watt per square inch of radiating surface of the 
iron case, at the end of 10 hours’ run. Before this 
time has elapsed, small transformers will already 
have reached their maximum temperature, but 
transformers of 25 kilowatts capacity and larger 
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longer period. However, transformers are seldom rates it. The permissible temperature is thus de- 
called upon to carry their full load for a longer | pendent upon the nature of the insulation. In rail- 
period than 10 hours. The same transformers, | way motors, the field conductors are insulated with 


without oil, will have 30 per cent. greater rise. 


an asbestos covering, as the location of the motors 


Large transformers are generally artificially | does not permit of their being sufficiently large to 
cooled by forced circulation of oil, air, or water, | run cool under heavy loads. 


the latter being circulated in pipes coiled about the | 
transformers ; and sometimes in the low potential 
coils of very large transformers, the conductors are | 
made tubular, the cooling medium being forced 
through them. With artificially cooled trans- 
formers, by using sufficient power for forcing the | 
circulation, the rise of temperature may be kept 
down to almost any value desired. But, of course, | 
the power applied to this purpose lowers the | 
efficiency of the equipment. | 
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Although constants such as those given above, 
are very useful for obtaining a general idea of the 
amount of the increase of temperature, they should 
be used with discretion, and it should be well 
understood that the rise of temperature is greatly 
modified by various circumstances such as : 

Field-magnet coils—depth of winding ; accessi- 
bility of air to surface of spools ; force with which 
air is driven against spool surfaces; shape and 
extent of magnet cores on which coils are located ; 
season, latitude, nature of location, i.e., whether 
near boiler-room or in some unventilated corner, 
or in a large well-ventilated station, or under a 
car, &c. Armature windings and cores—similar 
variable factors, particularly method and degree of 
ventilation ; shape and details of spider ; centri- 
fugal force with which air is urged through venti- 
lating ducts ; degree of freedom from throttling in 
ducts ; number of ducts ; freedom of escape of air 
from periphery ; and peripheral speed. Thus it 
will be readily understood that the values for rise 
of temperature per watt per square inch have to be 
determined from a number of conditions. 

Small machines quickly reach the maximum 
temperature ; large machines continue to rise in 
temperature for many hours. Hence the length of 
a heat run should be decided upon with reference 
to the nature of the apparatus and the use to which 
itis to be put. The heat should be distributed in 
proportion to the thermal emissivity of each part, 
with due regard to the permissible rise of tempera- 
ture. Heating is of positive advantage, in so far as it 
is limited to temperatures that will keep the insula- 
tion thoroughly dry, and thus tend to preserve it. 

ut it is disadvantageous, as regards preservation 
of insulation, in so far as it overheats and deterio- 








Macnets. 

The radiating surface of magnets of ordinary de- 
sign, i.e., those in which the diameter approxi- 
mately equals the length, is ordinarily taken to be 
the cylindrical surface, no account being taken of 
the ends, which in general are not very efficient for 
the radiation of heat ; when, however, the magnets 
are very short, and the surface of the ends large, 
they should be considered. 
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Radiating surface of armatures in general is taken 
to be the surface of those parts in which heat is 
generated, that are directly exposed to the air. Due 
allowance should be made for the different linear 
velocities of different portions of the armature wind- 
ings. Thus in the ordinary Siemens type of arma- 
ture the radiation per square inch, or thermal 
emissivity, at the ends, averages only about two- 
thirds that at the cylindrical surface, the difference 
being due to the difference in surface speed. In 
the case of armatures of very large diameter the 
thermal emissivity at the ends becomes approxi- 
mately equal to that of the cylindrical portion when 
the armatures are not very long. When the arma- 
tures have a length approaching half the diameter 
of the armature, the thermal emissivity at the ends 
may considerably exceed that midway between the 








ends of the armatures, unless special means for 
ventilating are resorted to. 

In the ‘‘barrel” type of winding, now largely 
used, the end connections are approximately in the 
same cylindrical surface as the peripheral con- 
ductors, being supported upon a cylindrical exten- 
sion from the spider. Here the entire armature 
winding revolves at the same peripheral speed, and 
is in the best position as regards ventilation. 

The radiation of heat from an armature is not 
affected greatly by varying the surface of the pole- 
pieces within the limits attained in ordinary practice. 
If, however, the magnets are rectangular in section, 
and placed closely together, the radiation of heat 
from the armature may be considerably restricted. 
Further, unless the magnets are so placed with 





8 
Position of layers . 


Duration of test = 


40) 
Midway 
uw) 


Next core 


(i 
Ovesute 





Minutes 


respect to each other that the heat of each is carried 
off independently of that of the others, special 
means for ventilating will have to be resorted to, 
and the values given above will not hold. Such 
constructions as the last two mentioned are not 
recommended for general practice. ' 


Example of Estimation of Temperature Rise. 
Diameter of a certain ironclad 


armature... oe = 35 in, 
Length, over winding = 25,, 
Speed aie oc = 360 revolutions 
r minute 
Internal diameter = 18 in. 
35 x w x 25 = 2750. sq. in. 
sxrxD ° . = 1420. ,, ” 
i x (252 — 18?) x 2 ate van Se. Kee 
Total radiation surface = ‘4640. ,, a 


Peripher speed = @ x Fe 
If well ventilated by internal ducts, it should 
be very safe to take 22 deg. Cent. rise of tem- 
perature per watt per square inch. 


x 360. = 3300. ft. per min. 


Watts. 
Core loss... ai is ea ee = 5000 
Armature C? R... ; ne = 2600 
Total loss ... es Pe = 7600 

, 7600 


40 = 1.64 watts per square inch. 

.*. 1.64 x 22 = 36 deg. Cent. rise of temperature at 
end of 10 hours’ run at full load. 
INTERNAL AND SURFACE TEMPERATURE OF ColILs. 


The importance of determining the internal tem- 
perature of coils, by resistance measurements in- 
stead of relying upon the indications of a thermo- 
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meter placed upon the surface, is well shown by 
the results of the following test. An experimental 
field-magnet coil was wound up with 2646 total 
turns of No. 21 B.W.G., the winding consisting in 
38 layers from every pair of which separate leads 
were brought out to enable the temperature of all 
parts of the coil to be determined by resistance 
measurements. 

Two distinct tests were made, one with the 
armature at rest, and the other with the armature 
running at a peripheral speed of 2000 ft. per minute. 
Each test lasted two hours, the current through the 
coil being maintained constant at one ampere 
throughout both tests. Every 10 minutes a read- 
ing was taken on a voltmeter across each pair of 
layers, thus giving a record of the change in re- 
sistance as the test progressed. A dimensional 
sketch of the coil, pole-piece, and armature is given 
in Fig. 74, and the results of the tests are plotted 
in the curves of Figs. 75, 76, 77, and 78. 

For the armature at rest (Fig. 75) shows the 
ultimate rise of temperature in the different layers 
plotted against the positions of those layers ; and 
Fig. 76 shows the rise of temperature in the inner- 
most layers, the middle layers, and the outside 
layers, plotted against time. The curves show well 
that without the aid of the circulation of air set up 
by the rotation of the armature, the metal of the 
field-magnet core is as effective in carrying away 
the heat, as is the air which bathes the surface of 
the spool. For the armature running at a peri- 
pheral speed of 2000 revolutions per minute, the 
results are plotted in the curves of Figs. 77 and 
78. The latter figure shows that with the circula- 
tion of air set up by the rotation of the armature, 
the outside of the coil is maintained much cooler 
than is the inner surface adjoining the field-magnet 
core. But the most significant conclusion to be 
drawn from the tests is that shown by Figs. 75 and 
77, namely, that the temperature of the interior 
layer of a coil may considerably exceed the tempera- 
ture corresponding to the average rise of resistance 
of the total winding. 

In Figs. 79 and 80 are given respectively a 
sketch of the field-magnet and spool of a machine, 
and the result of a heat test taken upon it, in which 
the average temperature of the field spools were 
determined from time to time, by means of resist- 
ance measurements of the field winding. 


(To be continued.) 


NOTES. 
MipptessroveH Dock Extension. 

ExTENSIVE additions are about to be made to the 
Middlesbrough dock, owned by the North-Eastern 
Railway Company, with the view of accommodat- 
ing larger vessels, and more important still, of in- 
creasing the wharfage and the facilities for loading 
cargo. The dock is connected to the River Tees 
by a channel or cut 1200 ft. long, with a dam and 
lock, the latter for use between tides by small 
craft, while the larger vessels pass in and out at 
high water. This general arrangement is to be 
adhered to, but the entrance cut is to be dredged 
to give a depth of 36 ft. at high-water ordinary 
spring tides, whereas at present it is only about 
30 ft. It will also be widened, a new timber jetty 
being constructed along the southern side in place 
of the slag slope as at present. The lock at pre- 
sent is 55 ft. wide at the top, but narrows to 50 ft. 
at the bottom, the walls having a batter. The new 
lock will conform more to the section now adopted 
for all steamers—the walls will be plumb—-the width 
being 80 ft., while at the same time the depth of 
water over the ‘‘ nominal” sill at high-water ordi- 
nary spring tides will be 33 ft. 6 in., as compared 
with 27 ft. or 28 ft. now. The lock for passing 
in small craft at any time will be 160 ft. long; 
but vessels of any length will float in and out at 
high tide. The lock is to be at the south side of 
the cut, the remainder cf the width will be 
closed in by a dam 170 ft. wide, built of monoliths 
on the side next the dock, and with a slag —_ 
on the east side, that next the cut connecting the 
dock with the river, and with earth filling in the 
hearting. Rectangular monoliths, having steel 








shoes and concrete side walls, will be sunk all 
along the north side of the new entrance, from 
which the earth, silt, or mud, will be excavated 
and the interior afterwards filled up with concrete. 
There will be a swing bridge over the entrance lock, 
so that the very extensive system of railway sidings 
will be connected. The dock itself is to be increased 





in area from 16 to 26 acres, while the maximum 
width will be 1100 ft., enabling the largest vessels 
to be manceuvred. The depth of water, too, will 
be greater ; being 34 ft., as compared with 30 ft. 
at present at high-water ordinary spring tides. 
The quayage will not only be lengthened by 
the increase in the area of the dock; but 
two new arms will extend from the west quay 
into the dock, a distance in each case of about 
700 ft., and thus the wharfage of the larger dock 
will be 6700 lineal feet, as compared with 3800 ft. 
in the old dock. It need scarcely be added that 
improved loading facilities will be provided. Sir 
J. Wolfe Barry, K.C.B., is the engineer, and he is 
intrusting the carrying out of this important work 
to Mr. John Robinson, M. Inst. C.E., who had 
chief responsible charge of the large dock works 
at Barry. The work, which will be carried on with 
the minimum of interference to existing traffic, 
will take about three years. Mr. John Scott, of 
Cotherstone, Darlington, is the contractor. 


Giascow ELectric Power SupPLy. 
It can scarcely be said that Glasgow, progressive 
in most things, has advanced in respect of her 
electric supply at the same rate as even smaller 
cities. The existing Central Station, in the middle 
of the city, with plant of 3300 horse-power, has 
frequently been overtaxed, and numerous com- 
plaints have been made as to inadequacy of 
illumination. For five years the annual increment 
on the number of lamps has been 30 per cent., and 
yet the corporation is only bestirring itself now to 
add to the plant. They have had to do it in a 
hurry, accepting offers which ensured delivery in 
August, to save a collapse next winter ; and this 
new plant of 2200 horse-power is to be installed in 
a new station at Port Dundas, in the north of the 
city. But now the whole question of future supply 
has been considered, and important developments, 
suggested by Mr. W. A. Chamen, the newly- 
appointed engineer to the Electricity Department, 
determined upon. In addition to Port Dundas 
station, where there is to be room for 30,000 horse- 
power, the corporation intend to have a station at 
Pollokshaws Road, on the south side of the river ; 
and here plant of 15,000 horse-power will ultimately 
be installed. The area of supply now is limited to 
the centre of the city ; but with extensions it is 
intended to use the three-wire system, with 250 
volts, as the standard pressure to consumers, so that 
the conductors from each of the two new stations 
may be two miles long, practically embracing the 
whole of the municipality ; and even should it be 
desirable to supply suburban burghs or outlying 
districts beyond this area, there will be nothing to 
prevent the fixing of plant ona partial high-tension 
system in the new generating stations. The use of the 
higher voltage now proposed, as compared with the 
200 volts of the existing station in Waterloo-street, 
means the ultimate superseding of that station. 
The buildings now being erected at Port Dundas 
station are equal to accommodate 10,000 horse- 
power ; and in addition to the 2200 horse-power 
already ordered for delivery in August, a similar 
installation is to be ordered for delivery next year ; 
while at the same time conductors will be laid 
through many streets. At the south side station, 
generating plant of 2200 horse-power is to be 
ordered, al ultimately the equipment of the 
Waterloo-street station removed to it; making 
next year a station of 4400 horse-power in the 
north, and one of 5500 horse-power in the south of 
the city, equal together to running continuously 
452,000 lamps. This work will cost in all 551,000/. 
The consumers’ rate per unit is to be lowered ; but 
there is no reason to anticipate any reduction in 
the revenue per lamp fixed, which was 6s. 4d., 
giving 143,000/. for 452,000 lamps. The total 
works cost, taken at 40 per cent. of revenue, leaves 
57,000/. for depreciation at 9 per cent., and for 
interest at 3$ per cent., so that on this basis there 
would be a surplus of 16,000/.. Mr. Chamen antici- 
pates that the 452,000 lamps will be running by 
1901. The electricity committee of the corpora- 
tion have approved of the scheme. 


THE New ArcH Bripce at NIAGARA. 


The April issue of the Proceedings of the Ameri- 
can Society of Civil Engineers contains a descrip- 
tion by Mr. R. S. Buck, the engineer, of the new 
arch bridge which has replaced Roebling’s old sus- 

snsion bridge across the Niagara Gorge. The 
atter bridge is of great historical interest. It was 


a railway, and though modern engineers would not 
care to repeat many of its details, yet the structure 
carried heavy main-line traffic from 1855 until its 
replacement now. This success reflects the more 
credit on Mr. Roebling’s great work, in that 
many bridges of the same date and of the 
simple truss type have had to be replaced to 
meet the constantly increasing weight of trains 
which has formed so prominent a feature of 
American railway practice during the last 25 years. 
Some extensive repairs were, it is true, made to 
this bridge under the direction of Mr. Buck in 
1880, and later in 1886. At the former date the 
|old wooden stiffening truss was removed and re- 
|placed by an iron one without interrupting the 
| traffic across the structure; and the repairs 
| effected in 1886 included the remarkable feat of 
|replacing the original stone columns with steel 
ones, the work, as before, being done without 
| stopping the passage of the trains. These exten- 
sive repairs have, however, failed to do more than 
postpone the replacement of the bridge by a more 
modern structure in the shape of an arch bridge 
of 550-ft. span between the abutment hinge 
centres and having a rise of 114 ft. The arch 
is of the two-hinged type, Mr. Buck concluding 
that the additional ease of calculation obtained in 
| the case of a three-hinged structure was more than 
| offset by the greater rigidity of its rival, a view 
| which we may add has more than once been ex- 
| pressed in our own columns. The new bridge was 
| fixed directly under the suspension bridge, the 
track being in the end transferred from the old 
structure to the new without stopping the trains. 
The erection was effected cantilever fashion, the 
arches being built out from these abutments till 
the halves met in midstream. The upper ends of 
the projecting ribs had, of course, during this 
operation to be anchored back to the shore. At 
these anchorages toggle arrangements were fixed 
with a view to adjusting the two half-ribs on their 
meeting, and the device is stated to have worked 
well. The new bridge, like the suspension bridge 
it replaces, is a double-deck structure, having a 
railway on its upper roadway, and carriage-ways 
and footpaths below. Mr. Buck states that on 
taking down the suspension-bridge cables on the 
completion of the new bridge, it was found that the 
wires still showed the permanent set they had 
acquired when wound on their reels in the opera- 
tion of drawing over 40 years ago. This observa- 
tion is of very great interest, and has an important 
bearing on the practical theory of elasticity. It 
would seem to show that actual materials of con- 
struction approach more nearly to the ideal elastic 
body of the mathematicians than would have, 
perhaps, been anticipated. Considering the length 
of time the cables have been in place it would 
not have been at all surprising had the wires re- 
lieved themselves of their initial strain by plastic 
flow, even although the stress on them was con- 
siderably below the nominal elastic limit. 





A New Tourist Rattway IN THE HIGHLANDS. 


After several. vigorously-fought contests in the 
Parliamentary Committee-rooms, a new railway 
from Oban along the west coast of Scotland to 
Ballachulish on Loch Leven, is about to be con- 
structed, the Callanderand Oban Railway Company 
having this week let the contract to Mr. John Best, 
of Leith, for the railway, and to Messrs. Arrol 
Brothers for a large bridge on the railway. 
The line, which will have great scenic attrac- 
tions for the tourist, is of some engineering 
importance, in view of the heavy bridge work 
required to carry the line over two of the many 
locks with steep rocky banks which give the 
west coast of Scotland its characteristically wild 
and rugged appearance. The railway closely follows 
the coast line, the sea view being only interrupted 
once or twice by a couple of deep cuttings, and at 
two other points by promontories. It leaves the 
Oban and Callander line at Connel Ferry, 4$ miles 
north-east of the former favourite resort, and at once 
has to cross Loch Etive at a narrow neck a short 
distance below the rapids at Connel. The width is 
500 ft. at low-water spring tides and 700 ft. at 
high, and as excursion steamers and vessels for the 
quarries pass up and down at the top of the tide 
when the current is not so rapid, sufficient head- 
way had to be provided. No central support was 

ssible, and a bridge on the cantilever principle 
bis been designed with a clear span of 500 ft., 
giving a headway at high water of ordinary spring 








the only suspension bridge ever constructed to carry 





tides of 50 ft., and with masonry land arches for 
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the approaches. The cantilevers are each 251 ft. 
7 in. in length, while the middle girders carried by 
the cantilevers are 232 ft., so that from the end of 


the cantilever on one shore to the end of the other | hog 


on the opposite shore, the bridge floor, which is for 
a single line, is 735 ft. long. The bridge is to be en- 
tirely of steel work, the piers, which only rise a short 
distance above high water, being founded on rock. 
The line after crossing this cantilever bridge, trends 
westward, passing along the shores of Ardmucknish 
Bay, and 83 miles from the crossing of Loch Etive, 
another arm of the sea has to be bridged. This is 
Loch Creran, and here again the narrows have been 
chosen, but it has been possible to find a footing 
for a pier. There will, therefore, be two central 
spans of 150 ft. each, two side spans of 60 ft., 
and a land span at one end of 40 ft. The clear head- 
way in the central spans will be 40 ft. above high 
water at ordinary spring tides. This bridge will be 
steel-riveted lattice girder work, with granite piers. 
From this point the railway follows the coast line 
of Loch Linnhe, passing round the shoulder of the 
loch to Ballachulish, close to the granite quarries. 
It was at one time contemplated to carry the line 
across Loch Leven at Ballachulish, and thence on 
to Fort William and Banavie. The West High- 
land Railway, which is a competing system, has got 
Parliamentary power to carry their line from Fort 
William to the north shore of Loch Leven. It only 
remains to have the inlet of the sea bridged from 
the one line to the other, and a line made from 
Fort Augustus to Inverness, to complete the con- 
nection from Oban right on to Inverness. While 
the steamer offers a pleasanter run in fine 
weather, the alternative and competitive route 
will have material advantages. Meanwhile, it 
may be added that the new line now ordered is 28 
miles long, and the earthworks are not very heavy. 
The ruling gradient is 1 in 70, while much easier 
gradients predominate. The worst curve is one of 
792 ft. radius. All the gradients are united with 
parabolic vertical curves ; and curves of less than 
2300 ft. radius are united with straight line by trans- 
sition curves (cubic parabolas). The line is ex- 
pected to be completed in three years, and Sir J. 
Wolfe Barry, K.C.B., is the engineer. 





THE LIQUEFACTION OF AIR. 
To THE EpIToR OF ENGINEERING. 

Str,—After the recent opportunities Mr. ee has 
had of discussing the —— of air both at the 
Society of Arts and at the meeting of the Society of 
Chemical Industry, I had imagined the subject had been 
exhausted. It appears, however, from a letter in your 
issue of last week that Dr. Hampson has invented new 
grievances since the date of the above meetings, and that 
these are personal to myself. He suggests that I under- 
took substantially to devise the technical plant from a pro- 
visional plan, to try the working of the same, and that 
I broke my promises, never replying to his anxious 
letters of inquiry, and that, in order to guard himself, he 
in despair —s for a patent and sought assistance else- 
where. All this is rodomontade. 

To my version of what occurred I adhere, and my only 
regret is that in discharging a simple kindness my reward 
should be so much misrepresentation, and, in fact, in- 
gratitude, 

Tam, Sir, faithfully yours, 
May 11, 1898, Rosert LENNOX. 








THE “MAINE” DISASTER. 
: To THE Eprror OF ENGINEERING. 
Sir,I have read with considerable amusement Mr. 
W. 8. Moxley’s letter relating to the Maine disaster. 
_When the unscientific man attempts to write on scien- 
tific questions, especially if they are mathematical ques- 
tions, he is very liable to put his foot in it. 
ad supposed that the ‘‘suction of vacuum” theory 
was so utterly impossible and absurd that no one would 
seriously defend it. It appears, however, that I was 
mistaken. In the olden time, at the very beginning of 
scientific investigation, it was said that Nature abhors 
& vacuum ; later on, experiments demonstrated that the 
horror which Nature had for vacuums was limited to the 
extent of about 32 ft. of water. The battleship Maine 
was a very large and strongly-built vessel; she would 
probably draw about 27 ft. of water. Had she drawn 
82 ft. of water, the pressure of water over her bottom 
would have been equal to 1 atmosphere ; but as she only 
drew 27 ft. of water, the pressure would be something 
less than 1 atmosphere, say, 12.4 1b. per square inch. No 
one would pretend to say that the bottom of the Maine 
ad no factor of safety ; there must certainly have been 
: factor of safety of at least 2. Asa matter of fact, her 
actor of safety was probably about 5. Suppose, how- 
ever, that it was only 2, it would then have n strong 
enough to stand a pressure of 24.8 Ib. per square inch— 
considerably more than 1 atmosphere. Now, the col- 
bee force which a vacuum can exert on any body must 
limited to 1 atmos here, so it will be seen that even a 
rfect vacuum would have been insufficient to have col- 
4psed the bottom of the battleship. It is quite true thata 


partial and momentary vacuum may be produced by an 
explosion, but the duration of the vacuum is extremel 
limited, being confined to the mere fraction of a second. 
It must also be borne in mind that water is an inelastic 
y, and is 800 times as heavy as air, and that the 
vacuum, if formed, would have satisfied itself with suck- 
ing in the surrounding light and elastic air, instead of the 
water. 

Suppose we admit that some force could have taken 
hold of the inside of the bottom of the ship, and have 
instantly pulled it up through a distance of 34 ft., the 
inertia of the water would have been such that it would 
have been unable to follow the bottom of the ship; we 
should then have had nearly a perfect vacuum between 
the bottom of the ship and the water to counterbalance 
the imaginary vacuum suggested by Mr. Moxley. 

The trouble with Mr. Moxley is that he is attempting 
to assign some reason for the destruction of the aia 
other than the reasonable and logical one. The pheno- 
menon that we observe can all be accounted for on the 
hypothesis that a heavy torpedo was exploded between 
the bottom of the ship and the mud. We find the bottom 
of the ship driven upwards 34 ft., and we find a big hole 
in the mud directly underneath. With a little horse 
sense, we have no trouble in arriving at the very logical 
conclusion that the Maine was blown up by a large tor- 
pedo. In fact, the phenomenon that we find cannot be 
accounted for on any other hypothesis whatsoever. There- 
fore, let us ‘‘ Remember the Maine !” 

Aw OLD Civit ENGINEER AND AN EXPERT 


IN EXPLOSIVES. 
May 10, 1898. 


TESTS OF BICYCLES. 
To THE EDITOR OF ENGINEERING. 

Srr,—The writer is a constant reader of your publica- 
tion, and has from time to time seen the name of Pro- 
fessor R. C. Carpenter, of Cornell University, quoted in 
relation to tests of bicycles. 

I have been in close touch with Professor Carpenter for 
some months, and know that many of the statements 
which have reached you are mis-quotations from a report 
by him, and do not at the present time represent at all 
accurately his real attitude as to the results of the tests 
he has made. 

He has done a great deal of hard and systematic work 
on these tests, and it seems too bad that the results of 
his work should reach your readers in such a badly dis- 
torted condition, through the careless use of detached 
sentences and paragraphs which have been printed here. 

For this reason I take the liberty of enclosing a copy of 
a letter which he wrote to the Boston Journal of Commerce 
and one or two other publications in the United States, 
for the very pur of removing the inaccurate impres- 
sions that must have been caused by the distorted state- 
ments to which I refer. 

Hoping that you will find it possible to present this to 
your readers, 

I am, yours most res 








tively, 
ENRY SOUTHER. 
Engineer of Tests, Pope Manufacturing 


mpany. 
Hartford, Conn., U.S.A., May 2, 1398, 


(Cory. ] 
Ithaca, New York, March 14, 1898. 

Sir,—My attention has been recently called to an extract from 
a report of mine in relation to the efficiency of bicycles, which, 
from the heading or from the accompanying references, is calcu- 
lated to convey the impression that the chain-driven bicycle is 
much more efficient than the chainless, The report in question, 
taken as a whole, will not, I believe, give the impression that 
there is any material or sensible difference. The report does 
show that the chain-driven bicycle was, on the whole, slightly. 
more efficient than the bevel-gear driven machine, but this dif 
ference was many times less than that due to tyres of different 
construction, and in many cases less than that due to individual 
tyres of the same kind and make. It follows from the fact that 
riders have been unable to detect the great difference which 
existed in the friction caused by different tyres, that they will be 
entirely insensible of the small amount of difference which may 
be due to the substitution of the bevel gear as a driving 
mechanism for the chain. 

I am, very respectfully yours, 
(Signed) R. CO, CARPENTER. 





THE WORKMAN’S COMPENSATION ACT. 
To THE EprTor OF ENGINEERING. 

Srr,—In spite of the attention which is just now begin- 
ning to be given to the subject, few who are not personally 
engaged in the management of industrial factories, yet 
realise the burden that has been placed upon employers by 
the Workman’s Compensation Act, which comes into force 
in July next. 

During the time the Bill was under discussion in the 
House of Commons, it was a general impression that the 
risks of the employers would be undertaken by insurance 
companies at a moderate premium ; but the tariff which 
has recently been issued by the companies is made up of 
rates four to eight times as large as the sums mentioned 
by Government speakers in the House. The burden 
placed upon employers is sufficient to be of serious im- 
portance to those firms in different trades whose wages 
account is high in proportion to their capital and income, 
and it is quite certain that a very large number—possibly 
the majority—will decide to take the risk in preference 
to paying the prohibitive rates at present asked. The 
effect of this upon the small manufacturing firms is ob- 
vious. It is quitecertain that small manufacturers can no 
longer be safely allowed ordinary commercial credit, for 
this will not insure at the rates asked, and a serious 
accident would at once bring many of them into a Court 
of Bankruptcy, and the workman’s claim would take 
precedence of trade debts. ; 

‘ As the Government has placed this onerous and unex- 








pected liability upon employers, it is bound to do some- 
thing to assist them in sustaining the burden. This could 
be accomplished if the State were to undertake the insur- 
ance of the whole of the employers’ risks, at rates sufficient 
to cover the cost, plus the expense of management. 
There would then be no hardship in extending the Act 
to all persons in industrial service, and making insurance 
compulsory ; in other words, the premium would be col- 
lected as a tax from all persons employing others in in- 
dustrial pursuits. 

The advantages of this plan would be many, but it is 
sufficient to mention the following: 

1. The employers would pay not more than is neces- 
sary to cover their liabilities, which are on all sides ad- 
mitted to be exceedingly onerous. 

2. The burden of liability would be fairly equalised. 

3. The men would have an absolute guarantee that the 
money due to them would be forthcoming ; they certainly 
have not this under the Act as it at present stands. 

4, The employers will also have a guarentee that after 
payment of enormous ee they will not be left with 
an accumulation of liabilities upon their hands. 

5. The fraud which the insurance companies anticipate 
(especially in respect of the arrangements for permanent 
disablement) would be nishaea At all events, the 
Government could resist cases of suspected frauds in 
which a private company would hesitate to take action. 

6. The credit of small manufacturers would be unim- 
paired ; , 

I am, Sir, your obedient servant, 


DrREcTOoR. 
14, Carlton-road, S.E., May 10, 1898, 


TELPHER LINES. 
To THE EDITOR OF ENGINEERING. 

Str, —There is a certain structure consisting of two plain 
flat bar rails on edge suspended some distance above the 
ground, on which rails runs a motor. 

Could this structure be properly called a Telpher line, 
or is this name reserved for such lines as have a flexible 
rail in the form of a wire rope say, for the motor and car- 
ni to run on? 

n authoritative statement from you would be very 
welcome. 





T am, Sir, your obedient servant, 

Manchester, May 3, 1898. VICK. 

[The definition of Telpher: given in ‘The Standard 
Dictionary” is as follows: ‘‘ Automatic aerial transporta- 
tion by the aid of electricity, especially that system in 
which carriages having independent motors are run on a 
stout wire conducting an electric current from which the 
motive power is derived.” Also Benjamin in ‘‘The Age 
of Electricity” speaks of ‘‘Telpher Lines” as follows : 
“‘Telpherage is a name coined by the late Professor 
ae Jenkin, to designate a system devised by him, 
by which the transmission of vehicles by electricity to a 
distance is effected independently of any control exercised 
by the vehicle. It is an aerial electrical railway.” The 
flexibility or non-flexibility of the rail has thus no bearing 
on the question put by our correspondent, the answer to 
which depends _— whether the motor is automatically 
| , or whether it carries a man operating it.— 

D. E. 








THE EFFECTS OF THE ENGINEERS’ 
STRIKE. 


To THE EpitTor oF ENGINEERING, 

Sir,—I give a literal translation of the concluding para- 
graphs of an article in the Nacion, one of the two prin- 
cipal native papers in Buenos Aires, describing a new 
electric light station: ‘‘If it had not been that the 
strike of mechanics, which lately took place in London, 
retarded the delivery of some free # ordered to be 
manufactured in that capital, the undertaking would have 
been already working. In order not to see ourselves ex- 
— any more to these prejudicial contingencies, in 
uture we will buy our materials in the United States, 
to which belong many of those that we already ‘ 
or to France or Germany, always provided that we 
cannot find analogous ones in our own country.” 

I am, Sir, yours faithfully, 
Sup-AMERICANO, 





STRAIGHT-LINE BOILER DIAGRAMS. 
To THE EpiTor oF ENGINEERING. 

Str,—In one of your back volumes (vol. xxxiii., 
300, I have just come across the identical di m (Fig. 
2, page 428), which I have hitherto considered my own ! 
Perhaps Fig. 3 may turn out to be equally ancient ? 

The credit of — out that a straight line is the true 
‘Scurve” must be given to Mr. Wilson Hartnell. 


Yours a 
C. H. WINGFIELD. 


REAVELL v. BROTHERHOOD.—This was an action brought 
by Mr. William Reavell against Mr. Peter Brotherhood 
to recover damages for wrongful dismissal and for breach 
of contract. Mr. John F. P. Rawlinson, Q.C., and Mr. 
F. Whateley (instructed by Mr. Percy J. Nichols rg 
peared for the plaintiff and Mr. Bucknill, Q.C., and Mr. 
Alfred Lyttleton (instru¢ted by Messrs. Cope and Co.), 
for the defendant. When the case came up on Thurs- 
day, the 5th inst., Mr. Rawlinson stated that the action 
had been settled on the terms of the defendant paying 
to the plaintiff the sum of 1000/. damages and costs (in 
addition to the sum of 519/, 4s. already paid into Court), 
the defendant also fully withdrawing all charges of 
every kind pleaded as a justification for the dismissal 
of the plaintiff. Mr. Bucknill, for the defendant, as- 
sented, 
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LAUNCHES AND TRIAL TRIPS. 


Tue ss. Ashton was launched on Thursday, the 5th 
inst., by Messrs. Joseph L. Thompson and Sons, Limited, 
Sunderland, having been built to the order of Messrs. W. 
and E, S. Lamplough, of London. The vessel is built on 
the improved awning-deck rules, her principal dimensions 
being : Length over all, 338 ft. ; breadth, 44 ft. 6 in. ; 
and depth moulded, 22 ft. 2in. The engines and boilers 
are constructed by Messrs. Thomas Richardson and Sons, 
Limited, of Hartlepool. 


Messrs. Robert Stephenson and Co., Limited, Heb- 
burn, launched on the 5th inst. a twin-screw yacht, built 
for the Honourable Corporation of the Trinity House, 
London, from the designs of Mr. Frank C. Goodall, 
surveyor of shipping to the Trinity House. The prin- 
cipal dimensions of the vessel are: Length between 
perpendiculars, 193 ft.; breadth moulded, 28 ft. 2 in.; 
and depth moulded, 16 ft. The vessel is to serve the 
double duty of a yacht used. for the inspection of the 
lighthouses around the coast by the Trinity brethren, 
and also as a working boat to lift and place buoys and 
sinkers, &c. She is fitted with a powerful steam winch, 
steam windlass, steam and hand-steering gear, Westing- 
house gas pump, Downton pumps, and a first-class out- 
fit. e two sets of engines, which are of the triple- 
expansion type, 14 in., 23 in., and 37 in. in diameter by 
24 in. stroke, with two large single-ended boilers, are 
also being constructed by the builders from the designs 
of Mr. f Matthews, C.E., engineer-in-chief to the 
Trinity House, and with them the vessel is expected to 
develop a high rate of speed. The vessel was christened 
the Vestal. 





Messrs. D. and W. Hendersonand Co., Partick, launched 
on the 5th inst. a large steel screw cargo steamer con- 
structed for Messrs. MacLay and McIntyre, Glasgow. 
She is in length 375 ft. ; breadth, 50 ft.; with a depth of 
28 ft. 8 in. ; Raving a gross tonnage of about 4400 tons. 
A set of triple-expansion engines will be supplied and 
fitted by the builders, having cylinders 25 in., 41 in., and 
67 in. in diameter, by 4 ft. stroke. The vessel was named 
Dongola. 





The Portuguese cruiser Don Carlos I. was launched 
from the Elswick Shipyard of Sir W. G. Armstrong, 
Whitworth, and Co., Limited, on the 5th inst. Her 
dimensions are: Length, 360 ft.; breadth, 47 ft. 3 in.; 
mean draught, 17 ft. 6in.; displacement, 4100 tons. The 
armament consists of four 6-in. quick-firing guns, eight 
4.7-in. quick-firers, and twelve 3-pounder quick-firers, 
four machine-guns, and five torpedo-tubes (three sub- 
merged). The vessel is sheathed with wood and copper, 
sone a protective deck of 1f in. on the flat and 4 in. 
on the slopes. She has a coal capacity of 1000 tons, and 
carries 700 tons on her normal draught, which will enable 
her to steam some 10,000 miles at a moderate speed. Her 
estimated speed is 22 knots with forced draught, and 
20 knots with natural draught. 


Messrs. J. M‘Arthur and Co., Paisley, launched, on 
the 3rd inst., a passenger steamer named Lady Betty 
Balfour. The steamer was launched with steam up, and 
proceeded immediately on trial. The engines, which 
were fitted by Messrs. Bow, M‘Lachlan, and Co., Pais- 
ley, worked well, and, despite the stormy weather, a 
speed of 12 miles an hour wasobtained. The Lady Betty 

alfour has been built to the order of the Shannon De- 
velopment Company, Limited, Dublin. The steamer has 
two fine saloons under the main deck forward and aft, 
the cabinet work being of oak and mahogany. She will 
be employed on the Shannon and lakes, carrying pas- 
sengers and the mails. 





The Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, launched on the 5th inst. the twin-screw 
yacht Atmah, which they have built for Baron Edmond 
de Rothschild, of Paris. The dimensions of the vessel 





are: Length, 285 ft.; breadth moulded, 34 ft. ; depth 
moulded, 21 ft. 3 in. ; tonnage, yacht measurement, 1550 
tons. The hull is of steel, with side-bar keel and bilge 
keels, clipper stem and elliptical stern, topgallant fore- 
castle, and raised quarter-deck. The bottom of the vessel 
is of the semi-longitudinal character of construction, with 
an inner bottom fitted under the main coal bunkers, form- 
ing water-ballast tanks for a length of about 50 ft. There 
are seven watertight bulkheads throughout theship. On 
the shade deck provision is made for carrying several 
quick-firing guns. The machinery consists of two sets of 
triple-expansion engines, each set having four cranks and 
four cylinders, there being one high-pressure, one medium 
pressure, and two low-pressure cylinders. Steam is sup- 
plied by two single-ended boilers, each having four fur- 
naces, and arranged with one funnel. The working pres- 
sure is 160 1b., and each boiler will be fitted with Quiggins’ 
internal feed heater. The yvcht will be rigged as a two- 
masted schooner, with a square sail on the foremast. 





Messrs. William Doxford and Sons, Limited, Sunder- 





land, successfully launched, on the 6th inst., the turret- 
deck steamer Clan Macfarlane. This vessel has been 
built (as her name implies) to the order of the Clan Line 
Steamers, Limited, Glasgow (Messrs. Cayzer, Irvine, and 
Co.. managers), of the turret type at present owned by 
thiscompany. She is a duplicate of four sister vessels now | 
at sea, ior leading particulars being: Length, 400 ft. ; | 
breadth, 50 ft. ; depth, 30 ft. 6 in.; deadweight capa- | 
city, 7000 tons. The machinery has been Suilt hy | 


Messrs. Doxford, and consists of tri-compound engines | 
with cylinders 27 in., 45in., and 75 in. in diameter b 
54 in. stroke, and three boilers 14 ft. 8 in. in diameter an 


| 9 ft. 8 in. broad, and 5 ft. 4 in. deep. 


|11 ft. 9in. long, capable of maintaining a speed of 12 


knots. 





Messrs. Irvine’s Shipbuilding and Dry Docks Company, 
Limited, Hartlepool, launched on the 7th inst. a steel 
screw steamer named Laura, of 4785 tons a 
carrying capacity on Lloyd’s summer freeboard. is 
vessel, built for the Pyman Steamship Company, West 
en is 320 ft. by 46 ft. by 23 ft. 04 in., and engines 
of triple-expansion type will be —- by Messrs. T. 
Richardson and Son, West Hartlepool. 





Messrs. Craig, Taylor, and Co., Thornaby-on-Tees, 
launched on the 7th inst. a handsomely modelled steel 
screw steamer of the following dimensions, viz., 280 ft. 
by 41 ft. by 18 ft. 9in. The vessel is constructed to carry 
a deadweight of about 3100 tons on a light draught of 
water. Her machinery is being constructed_by Sir 
Christopher Furness, estgarth, and Co., Limited, 
Middlesbrough, the cylinders being 20 in., 324 in., and 
53 in. in diameter by 36 in. stroke, with two large boilers 
working at 160 lb. pressure. The vessel has been built to 
the order of Det Dansk-Russiske Damp-Skibsselskab, 
Copenhagen, and is named the Wladimir Sawin. 


Messrs. Short Brothers, Pallion, launched on the 5th 
inst. a steel screw steamer, built for the Glasgow Steam 
Shipping rg emo The vessel is of the wpe | 
dimensions: Length, 334 ft.; breadth, 45 ft.; and dept 
moulded, 26 ft. 9in.; and capable of carrying a large 
cargo on a agg shallow draught. The vessel is 
named Kelvindale. The steamer is to be fitted with 
engines and boilers having a working pressure of 180 lb., 
and fitted with Howden’s forced draught by Messrs. W. 
Allan and Co., Limited, of Sunderland. 





Messrs. Ramage and Ferguson, Limited, Leith, 
launched on the 7th inst. a steel screw steamer of about 
6000 tons deadweight capacity, built to the order of the 
East Asiatic Steamship Company, Limited, of Copen- 
hagen, for their trade between the Baltic and Continental 
ports with Siam, China, and the Far East. The new 
steamer, which is named the Cathay, is of the following 
dimensions: Length over all, about 380 ft. ; length be- 
tween perpendiculars, 370ft.; breadth moulded, 46 ft. 6 in.; 
depth moulded, 29 ft. Amidships a very long bridge is 
fitted, having first-class cabin accommodation above in la; 
deck-houses. Triple-expansion engines are supplied ty 
the builders, having cylinders 25 in., 41 in., and 66 in. in 
diameter by 45 in. stroke, supplied with steam from three 
very large steel boilers working up to 160 lb. pressure. 





Messrs. Furness, Withy, and Co., Limited, West 
Hartlepool, launched on the 7th inst. a large steel screw 
steamer 490 ft. long over all, with a deadweight carrying 
capacity of 8500 tons, and a measurement capacity of 
about 12,000 tons. This vessel has been built to the 
order of Messrs. Thomas Wilson, Sons, and Co., Limited, 
Hull, and is intended for their passenger, cattle, and 
cargo trade. She has three complete steel decks, and, 
in addition, a shade deck above with a bridge 130 ft. 
long on top of it. Arrangements have been made for 
carrying over 800 head of cattle under the shade and 
bridge decks. The engines, which are being constructed 
by the Central Marine Engine Works, West Hartlepool, 
have been designed to suit the requirements of the heavy 
Atlantic trade. The diameters of the cylinders are 32 in., 
54 in., and 90in. by 66 in. stroke on the three-crank 
tri ps igre principle. The propeller is of the vari- 
able pitch type, the blades being of manganese-bronze. 
Steam at 200 lb. 
and two single-en 
Chicago. 


— is supplied by two double 
ed boilers. The vessel was named 





Messrs. Robert Duncan and Co., Limited, Port Glas- 
gow, launched, on the 6th inst., a single-deck screw 
steamer for Mr. T. B. Stott, of Liverpool, named Spartan 
Chief. The dimensions are 260 ft. by 37 ft. 2 in. by 
20 ft. 6 in. moulded, and the vessel is designed to carry 
about 2750 tons deadweight on Lloyd’s freeboard. Triple- 
expansion engines will be supplied by Messrs. Dunsmuir 
and Jackson, Govan, having cylinders 19 in., 304 in., 
and 50 in. in diameter by 36in. stroke. The vessel is 
specially adapted for the timber-carrying trade. 





Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched, on the 9th inst., the mail and passenger steamer 
Eboe, built for Messrs. Elder, Dempster, and Co., of 
Liverpool, for her Congo trade. Her principal dimen- 
sions are: Length, 364 ft. ; beam, 44 ft. ; deol aievlied, 
26 ft. Accommodation will be provided for 100 first-class 
and 60 second-class ngers. Triple-expansion engines 
will be fitted by Messrs. J. Richardson and Sons, Hartle- 
pool, having cylinders 27 in., 43 in., and 72 in. in dia- 
meter by 48 in. stroke, supplied with steam by three large 
double-ended boilers working at 1801b. pressure, which it 
is expected will give a speed of 13 knots. 





The new twin-screw Daimler motor launch Daimler, 
went down the Firth of Clyde on her trial trip on the 7th 
inst. The Daimler has been built by Messrs. Paul Jones 
and Son, Greenock, to the design of Messrs. J. and H. 
M. Paterson, Greenock. She is a boat of 58 ft. length, 

Built of elm, teak- 
oak framing, she is 

about 
rive the 
here. Next comes the lava- 


wood, and pitch pine, with elm an 
schooner rigged. The motors are placed amidshi 
8 ft. space being occupied, and oil sufficient to 

boat 1000 miles is also stored 


| tory and saloon, the latter being handsomely upholstered 


in Utrecht velvet, and occupying 13 ft. 6in. Behind this 
there is a 10-ft. cockpit. The motors are supplied by the 


owners, the Daimler Motor Company, Limited, and are 





nominally 10 horse-power each. They are practically the 
same as those fitted to motor cars. It is claimed that the 
cost per horse-power per hour is 1 1b. of benzine, costing 
11d. per gallon in London. Notwithstanding the choppy 
nature of the water, the boat had no difficulty in reach. 
ing 9 knots—a most satisfactory performance. 





Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
launched on the 7th inst., the screw steamer Olenda, built 
for the British and African Steam Navigation Company, 
Limited, to trade between Liverpool and West African 
ports. Her dimensions are 345 ft. by 42ft. by 25 ft. 8in., 
with a gross tonnage of about 3220 tons, and she carries a 
large deadweight on a small draught. A sister ship to the 
Olenda is at 2, ia under construction in Messrs. Barclay, 
Curle, and Co.’s yard. The engines are of the triple. 
expansion type, having cylinders 23 in., 38 in. and 62 in, 
by 3 ft. 9 in. stroke, steam being supplied from two large 
single-ended boilers at 180 Ib. pressure. 


Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched on May 10 a steel screw steamer built to the 
order of Mr. Martin Carl, of Copenhagen. Her principal 
dimensions are 250 ft. by 35 ft. 6 in. by 19 ft. moulded, 
and a deadweight capacity of about 2000 tons on a light 
draught of water. _Triple-expansion engines will be fitted 
by George Clark, Limited, Sunderland, having cylinders 
18 in., 29 in., and 48 in. in diameter by 33 in. stroke, with 
one large boiler working at 160 1b. pressure. The vessel is 
named Elna. 





On Thursday, the’ 5th inst., the Wizard, built by John 
Samuel White and Co., Limited, Cowes, Isle of Wight, 
was successfully tried in Stokes Bay under Admiralty trial 
conditions for this class of vessel. The a obtained 
was 27.164 knots, as compared with 27.111 knots obtained 
on her sister vessel, the Teazer, a year ago. A novel 
feature in connection with the machinery of the Wizard 
is that the screws revolve towards the middle line of the 
vessel when going ahead, the only torpedo-boat destroyer 
— for the Admiralty in which this condition 
obtains. 





PERSONAL.—We are requested to state that Messrs. 
S. Z. de Ferranti, Limited, late of Charterhouse-square, 
London, have now transferred the manufacture of meters 
to their new works at Hollinwood, Lancashire. The 
London works are closed, but a dépot has been opened at 
29, St. John’s-square, Clerkenwell, for dealing with their 
meter business in London and the South of England. 
All communications for that district should be addressed 
to St. John’s-square. The remaining business will be 
dealt with from Hollinwood.—The well-known steam 
launch and torpedo-boat works at East Cowes have been 
turned into a private limited liability company under the 
style of Messrs. John Samuel White and Co., Limited, 

r. John Lee White, who has been conducting the busi- 
ness of the firm forsome time, has been appointed manag- 
ing director, and Mr. E. C. Carnt, late of the Director 
of Dockyards Department of the Admiralty, becomes a 
director and manager of the engineering branch of the 
works.—We are requested _to state that fr. John Mac- 

or Laird, Mr. John William Prichard Laird, and 
fr. Roy Macgregor Laird have become partners in 
Laird Brothers, of Birkenhead, the style of the firm 
remaining unaltered. 





A New ATLaAntic GREYHOUND.—The Vulcan Company 
of Stettin has secured the order for a new Atlantic steamer 
for the Hamburg-American Company to excel in speed 
gd liner afloat, the trial-trip speed guaranteed being 
234 knots on the measured mile, and 23 knots on the 
Atlantic. The vessel will be between 680 ft. and 690 ft. 
long over all; - but the new White Star liner Oceanic, 
now building, is 704 ft. over all. The North German 
Lloyd ship Kaiser Wilhelm der Grosse is 625 ft., and her 
consort Kaiser Friedrich 580 ft. The Campania and 
Lucania are 622 ft. long. The breadth, however, will 
not _be much greater than these ships, being 66 ft. 6 in. ; 
while the Kaiser Wilhelm der Grosse, although over 
60 ft. less in length, is only 6 in. less in beam. The new 
ship is therefore exceptionally long for her breadth. The 
twin-screw engines, which are to develop a collective 
horse-power of 36,000 indicated, are to be of the quadruple- 
expansion type. The two low-pressure cylinders will 
drive the second and third cranks, the forward and after 
crank being actuated by tandem cylinders. This arrange- 
ment, it is believed, will give the best balancing arrange- 
ment, and the least twisting strain on the crankshaft. 
The boiler installation will not differ materially from 
that in the Kaiser Wilhelm der Grosse, which was built 
by the same firm at Stettin, but for the competing 
company, the North German Lloyd. There are in her 
12 double-ended and two single-ended boilers; but_ the 
boilers in the new ship will be worked under Howden’s 
system or Ellis and Eaves’ design of forced draught. 

he North German Lloyd and Hamburg-American jointly 
have also ordered four new twin-screw steamers to be built 
at the Vulean Company’s Works at Stettin, to be about 
500 ft. long between perpendiculars, or about 520 ft. over 
all, and of 60 ft. breadth. They will be fitted with two 
sets of four-crank quadruple-expansion engines, and three 
double-ended and three single-ended boilers, to develop 
7000 indicated horse-power under ordinary conditions, 
which will give them a speed of 15 knots. They will, 
however, be fitted with a system of induced draught, 
which, when brought into requisition, will enable the 
engines to develop 9000 indicated horse-power, giving & 
speed of 16} knots, which will be of great advantage for 
merchant cruiser work, 
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INDUSTRIAL NOTES. 


Tuer 38th annual report of the Amalgamated Society 
of Carpenters and Joiners is a record of progress from 
its first formation in 1860 to the year 1898. The 
report deals specifically with the operations of the 
society during the past year, which was one of great 
anxiety, on account of the dispute in the engineering 
trades which indirectly affected many of the members 
in the shipbuilding centres. Nevertheless, the society 
passed through the ordeal without much injury either 
to the individual members or to the funds. In review- 
ing the issues of that struggle the executive deem it 
advisable to advocate a federation of the building 
trades in order to meet a possible federation of em- 
ployers in those trades, on the lines of the Engineer- 
ing Employers’ Federation. The society had at the 
commencement of this year 735 branches, and 53,057 
members. At the close of 1860 there were 20 branches 
and only 618 members. With one exception the in- 
crease of members has been continuous year by year. 
The operations of the society during the past year 
were directed chiefly to an improvement of wages in 
the lower-paid districts, and also bringing about as far 
as possible a uniformity in the working hours, and 
better conditions otherwise for such districts, and in 
most cases the efforts were successful. 

The total income in 1897 amounted to 137,238/. 10s. 
Of that total 125,753/. 15s. 5d. were from contributions, 
levies, and fines; 3798/. from entrance fees, &c., 
841/. 12s. lld. from sale of rules, reports, &c., 
1634J. 14s. 2d. bank interest, and 612/. 17s. 4d. 
interest on loan to the Charlton Union ; the remainder 
was from miscellaneous sources. In spite of all draw- 
backs the income was much larger than the expendi- 
ture, so that a handsome balance was left to the general 
fund. 

The chief items of expenditure were as follow: Un- 
employed benefit 14,300/. 4s. 5d., and in addition 
thereto 3701. 11s. 9d. for sending members to situations, 
an expenditure not only of benefit to the members, but 
a saving to the community in the shape of poor rates. 
Sick benefit cost 27,641/. 7s. 6d.; sick stewards, 
1080/. 10s. 6d. ; and medical certificates, 795/. 14s. 5d. 
Accident benefit cost 2350/., a part of the cost of 
medical certificates being in that connection. Funeral 
benefit cost 5252/. 19s. 3d. for members and members’ 
wives. Superannuation allowance cost 13,154/. 7s. 4d. 
and tool benefit 2739/7. 153. 6d. This covers the loss of 
tools by fire or theft. All these are provident benefits 
of the best kind, and the amounts are liberal in all 
cases. The cost of maintaining ‘trade privileges” 
and advancing the interests of the members was 
5807/. 10s. 27. ; of trade management expenses, 2904/. 
6s. 4d. ; and grants, 13,0477. 9s. The latter includes 
the very heavy levies given to the engineers and the 
allied trades in their long dispute. But even these 
large amounts do not in the aggregate equal the one 
sum spent in sick benefit by 7000/., and the largest 
item of the three sums was quite an exceptional ex- 
penditure. 

The cost of management is necessarily large, inas- 
much as 735 branches had to be officered and ad- 
ministered as well as the general office. The 735 
branches and general secretaries cost 2851/. 9s. 9d. in 
salaries, treasurers 1332/. 13s. 7d.; other branch 
officers and committees 1808/. 7s. 10d. Auditors and 
trustees cost 9787. 3s. 6d. Rent, gas, fuel, taxes, &c., 
22131. 7s. ld. sprinting and stationery 2345. 7s. 9d. ; 
postages, parcels, money orders, &c., 922/. 2s. 10d. 
The large sum of 1663/. 15s. 9d. was spent in special 
audits to see that all branch accounts were well kept, 
and only 49/. 10s. 10d. were due to defalcations. Law 
expenses amounted to 371/. 19d. 5d. The remainder 
were miscellaneous items, special grants, &c., all of 
nage are itemised in the balance sheet, down to 

os. 6d. 

The total assets of the society, in funds and pro- 
perty, are similarly itemised, the total value being 
142,824/. 18s. 8d., or 27. 13s. 10d. per member. The 
largest proportion is in cash balances held by 
732 branches, 92,520/. 19s. 2d.; Australian office, 
157/. 1s, 8d.; American office, 48/. 3s. Held at the 
general office, 2769. 12s. 1ld. Balance by branches— 
trade section (not included in the above) 7412/. 13s. 1d. 
The investments in the Charlton Union (Local Govern- 
ment), 27,500/.; loans to the United Machine Workers’ 
Union, 20001.; and to the Steam-Engine Makers’ 
Union, 3900/. The remainder consists of property— 
houses and offices, goods, and stocks at the general 
office, and in the branches. The net balance otherwise 
than property was 136,308/. 10s. 8d. 

The aggregate disbursements during the 38 years 
have been as follow : 

Total Amount per 
Amount. Member, 


: £ £s. d 
Unemployed benefit ... 246,409 28 8 44 
Toolbenefit —... 41,748 23 5 
Sick benefit BG ve 432,928 2210 4 
Funeral benefit... ing 77,607 40 8 
Accident benefit se 39,970 21 6; 
Superannuation benefit 99,053 5 3 03 
Benevolent funds oa 25,810 1 610 








£ £ sa d, 

Grants to other trades... 17,898 018 7} 

Total provident benefits 1,281,423 66 12 114 
Trade privileges (dis- 

PUL oc. see) - 171,958 8 8 10} 

Aggregate for 38 years 1,553,381 75 11 9% 


The above record is an exceedingly good one, from 
all points of view. Considering the disputes of the 
last 38 years, and remembering the advances in wages 
and other gains to labour in the building trades, the 
cost of disputes is not large—under 172,000/. out of 
1,453,381/.; even if we add the grants to other trades 
the total is small. The society is well conducted, and 
is generally cautious and prudent in its action. 





The monthly report of the Carpenters and Joiners 
for May states that the total membership is now 
53,529, of whom only 363 were unemployed, 1073 on 
sick benefit, and 663 on superannuation benefit. The 
very low level of unemployed is marvellous—only 363 
out of 53,529! Then the report states that the 
month’s record will be received with satisfaction, for 
it embraces a record of unprecedented successes as 
regards amicable and satisfactory settlements of trade 
disputes. In Birmingham, after several conferences, 
wages will be advanced by 4d. per hour, when the time 
fixed has arrived; the hours have been reduced, and 
a code of rules has been agreed upon. The record 
goes on to state that at Castleford, Caterham, Coal- 
ville, Coventry, Cromer, Colwyn Bay, Liverpool, and 
Leicester wages have been advanced, or agreed to be 
advanced, at acertain date. At Leicester the matters 
in dispute were settled by arbitration, the arbitrator 
—Mr. J. R. Askwith, barrister-at-law—being ap- 
pointed by the Board of Trade. The question of ready- 
made joinery was submitted separately, and an agree- 
ment was arrived at. Then follows another list of 
successes at Lincoln, Lynn, Mansfield, Whitby, Pres- 
ton, Rushden, Arbroath, Edinburgh and Leith, Leeds, 
Stockton and district, Carlisle, Gravesend, Maid- 
stone, and Bournemouth. At Weston-super-Mare, 
Windsor, and Ledbury disputes arose, but all except 
the last were settled. At Newport and Blackburn 
the strikes continue. At other places notices have 
been given, and in several concessions are anticipated 
without resort to a strike. With trade in sucha flush 
of activity, resistance is mostly in vain ; but it appears 
that the several committees have been careful to 
avoid a stoppage of work if any chance presented itself 
of settlement by negotiation. The levelling up of 
underpaid districts will place the other districts in a 
better position. 


The condition of the engineering trades throughout 
Lancashire continues to be one of exceptional activity 
in all branches. Machine-tool makers in all depart- 
ments are so exceedingly busy that many establish- 
ments are unable to entertain any new work that is in 
the market, when anything like early delivery is re- 
quired. Stationary engine and locomotive builders 
are similarly busy, all such establishments being ver 
full of ak. Boilermakers and ironfounders are all 
equally busy, und so also are the general branches of 
engineering. Not only is there full activity at pre- 
sent, but the outlook for a considerable time to come 
is exceedingly satisfactory. The unemployed lists 
of the various unions are reduced very low in most 
cases, but there is generally a remnant in most classes 
of men who are in and out of work as occasions arise. 
The general view is that ~— capable men need 
not be idle, if they have the will to do a fair day’s 
work for a fair days’ wage. A few men in the engi- 
neering branches have not found = in their old 
quarters, but this is almost inevitable in all great dis- 
putes. There has been a considerable increase of in- 
quiry in the iron trade of late, and prices have been 
hardening, but there has been no upward bound, nor 
was it, perhaps, to be expected. Local makers of pig 
iron are well sold, and they do not care to entertain 
new business. Some district brands have advanced 
in price. In the finished-iron trade bars are advancing 
in price, and generally the position has improved. The 
steel trade is active in all departments, the tone being 
exceedingly strong. Altogether the position and the 
outlook is most encouraging, the prospects of a pros- 
perous summer and autumn being excellent. Labour 
questions are generally quiet is most of the engineer- 
ing centres in all the districts. 

In the Wolverhampton district the effects of the war 
between Spain and the United States, and the recent 
advances in the price of raw and manufactured iron, 
seem to have iestieeind merchants to give out orders 
more freely than of late, as all hopes of easier terms 
appear to have been abandoned for the present. Some 
well-filled lines have recently come in from South 
Africa, Australia, and the South American markets 
for heavy hardware goods ; but there has been a falling 
off as regards the West Indies. Some good specifica- 
tions have been received in the district from various 
shipping houses for parcels of hoops, rods, bars, and 





also required for home consumption. There is also a 
large demand for cable iron, plates, bars, and plates 
for Admiralty purposes, and for shipbuilding purposes 
generally in different parts of the kingdom. There is 
also an improved demand for common sheets, but not 
sufficient as yet to lead to better prices. The demand 
for pig iron is such that there has been a further 
advance of ls. per ton on some qualities. The steel 
trade is busy throughout, large quantities being re- 
quired for shipbuilding and engineering purposes. 
Altogether the position is good, and it has prospects 
of stillfurther improving. The engineering and allied 
trades are busy, including boilermaking, bridge and 
= construction, and iron-moulding. Most of the 

ardware branches of trade are busy, the chief differ- 
ence being as to the degree of activity, rather than of 
slackness. There is and there has been a continuous 
regularity of employment generally, the workers show- 
ing a laudable desire to reap the rich harvest ready to 
their hands. There are no serious labour troubles in 
the district in any of the iron and steel-using industries. 
Much of this is due to the action and influence of the 
Midland Wages Board, the example of which affects 
for good some branches not associated with that Board 
in the district. 





The condition of trade in the Birmingham district 
continues generally to be good. In the iron market 
there has been an increasing firmness in prices, and the 
higher pee stimulate demand. The scarcity of pi 
iron is felt generally, for stocks are all cleared out, an 
the output does not keep pace with the demand. It is 
almost —- to place orders for forward delivery, 
and it is difficult to obtain full deliveries upon orders 
booked last quarter, before the upward move in prices 
set in. All the current production, which is as large 
as — without blowing in more furnaces, is being 
sold to satisfy pressing requirements. There is a heavy 
local demand, and finished iron is getting dearer in 
—— The sheet trade has improved somewhat, 

ut not sufficiently to affect prices. Some good shipping 
orders have come to hand for bars and sheets, and 
hoop and strip makers have been fairly busy. The 
steel trade is very active, there being no lack of work. 
The local trades, users of iron, steel, and other metals 
are generally busy, including all branches of the en- 
gineering and allied industries. There are no serious 
labour disputes on hand, nor are there any apparently 
looming in the near future, except, perhaps, in the 
coal trade, in which there is some movement. 





The boilermakers and iron shipbuilders and their 
employers have had a conference respecting the 5 per 
cent. advance in wages recently asked for by the men’s 
representatives. It appears that the “aug have 
placed before the representatives of the society an 
alternative proposal, which proposal is to be submitted 
tothe men. The negotiations have been of a friendly 
character, and it is probable that an arrangement will 
be made which will avert a strike or any cessation 
of work whatever. It is most desirable that this shall 
be the case, for any serious dispute just now might be 
ruinous to the general activity in those branches of 
trade. 

The dispute in the Welsh coal trade drags itself 
along, but there are indications of a possible ap- 
proach towards a settlement ere long. The Mon- 
mouthshire County Council have been asking the 
President of the Board of Trade to intervene. But 
the Act requires that such a request must come from 
one or both of the parties to the dispute. The ob- 
stacle to any settlement hitherto has been the want 
of plenary powers by the men’s representatives to 
effect a settlement. The men begin to see some 
danger in longer delaying to give the required powers. 
At amass meeting of miners near Merthyr the men 
carried a resolution to grant such powers. This may 
lead all the other districts to do the same. Two 
other large districts soon followed on the same lines, 
indicating a desire to terminate the deadlock. The 
position is peculiar. The men refused to grant the 
requisite powers to their representatives, and yet 
they did not dismiss those representatives, nor elect 
others to act in their stead. One large section, re- 
presenting some 17,000 men, hauliers, wagonmen, and 
colliers, seek to establish a union, probably with a 
view to get rid of the Sliding Scale Committee, but 
this ought to have been done before the strike, not 
afterwards. The men had drifted away from their 
union, and then they drifted away from the only body 
capable of helping them, the Sliding Scale Committee. 
The result has been a most deplorable strike, and most 
acute distress over a very wide area. The men are 
using their sick funds to alleviate the distress, and 
bitter feelings are aroused against any and all who re- 
main at work. Nothing very serious has taken place, 
but some have been fined rather heavily for assaults, 
which fines the local committees have paid to save the 
men from prison. The public have been cautioned 
against perambulating collectionsthat are unauthorised. 





galvanised sheets, and large quantities of iron are 


The London Joint Committee have published their 
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report in connection with the eight hours’ strike of 
the engineers and the allied trades. The total cash 
received was 11,696. 7s. 6d. from outside sources, and 
the balance up to 21,889/. 0s. 6d. from trade unions. 
The expenditure was 21,058/., the balance of 8301. 
being handed over to the Amalgamated Society of 
Engineers. Of course, this does not include the vast 
sums spent by the several unions involved, nor the 
levies sent in by the great trade unions to the engi- 
neers. 

The masons in parts of Lancashire are engaged in a 
dispute with the employers, brought on, as they allege, 
by the aggresive policy of the recently formed federa- 
tion of the master builders. But the real cause of 
the dispute is the importation of stone worked else- 
where, which the men resent. In Blackburn, Preston, 
Oldham, Staleybridge, and Lancaster, the men are 
locked out, the latter over a question of working 
hours in the winter. 

In the Winsford district of Cheshire the bricklayers 
have been conceded an advance of 14d. hour, 
bringing them up to 8d. per hour, which will then be 
24d. per hour below the standard rates of Manchester 
and Liverpool. Hitherto the pay in the Winsford 
district has been lower than in other parts of the 
county and surrounding districts. 

The Scottish Ironmoulders have been conceded an 
advance in wages of }d. per hour, and of 24 per cent. 
on piece rates. This has been done by negotiation, 
without resort to any strike. 


The Fife and Clackmannan coalowners have con- 
ceded a further advance of 6d. per day to the miners. 
Generally the wages of the miners of Scotland are 
being levelled up by the recent concessions to nearly 
25 per cent. above what they were and have been for 
some considerable time past. 

The coalowners of Northumberland have agreed to 
advance the wages of the miners 74 per cent to date 
from the conference of a fortnight previously. The 
offer was accepted by the miners’ representatives, so 
that a dispute is averted. 


The strike of plasterers at Portsmouth terminated 
at the close of last week by the men agreeing to accept 
the offer of the employers of an advance of $d. per 
hour from November next, and also to establish a 
Conciliation Board to deal with such matters in the 
future. 

The officials of the Amalgamated Society of Railway 
Servants are organising a fund for the purchase of an 
annuity for Mrs. Harford, widow of the late secretary 
of the society. It is right and proper that it should be 
so. Secretaries of trade unions are not well paid as a 
rule, so that they can save but little for a rainy day. 
In this case there are strong reasons why the society 
should support Mrs. Harford in comfort. 








Go.p.—The greatest increase in the production of gold 
throughout the world sometimes leads to an inquiry 
whether the value of gold will not be affected by the in- 
creased supplies available. There does not appear, how- 
ever, to be any immediate danger of such a result as this, 
as although the imports of gold into the United Kingdom 
are sou tiastde, the exports of the precious metal are at 
the same time nearly as large. In the first three 
months of this year gold was imported to the value 
of 9,258,841/., as compared with 5,736,9062. in the 
corresponding period of 1897, and 7,978,971/. in the corre- 
spondin period of 1896. The exports of gold from the 
United Kingdom in the first three months of this year 
were 10,173,480/., as compared with 4,410,312/. in the 
corresponding period of 1897, and 6,541,0062. in the corre- 
sponding period of 1896. While the imports exceeded 
the exports in the first three months of 1896, they fell 
short of the exports in the first quarter of this year 
by 914,639. The fact is, the commerce and international 
relations of the world are so vast and complicated that a 
very great quantity of gold must come into circulation 
before the value of this most precious of metals can be 
seriously impaired, either in Europe or in the New World. 
South Africa now delivers the largest supplies of gold to 
the United Kingdom. The receipts from that quarter 
in the first three months of this year were valued at 
4,003,994/., as compared with 2,573,594/. in the corre- 
sponding period of 1897, and 1,887,603/. in the correspond- 
ing period of 1896. Australasia sent us gold to the value 
of 1,382,415. in the first thre months of this year, as com- 
pared with 1,278,772/. and 253,914/. in the corresponding 
periods of 1897 and 1896 respectively. In the first quarter 
of 1896 the imports of gold into the United Kingdom from 
the United States attained an aggregate of 3,067,544/., but 
in the corresponding period of 1897 the receipts from the 
same quarter declined to 30,689/., and in the first quarter 
of 1898 to 25,1097. On the other hand, while the exports 
of gold from the United Kingdom to the United States in 
the first three monthsof 1896 were 2, 279, 168/., they declined 
in the corresponding period of 1897 to 2500/., rallying 
again in the first quarter of 1898 to 3,880,590. The 


exports of gold to Germany in the first quarter of this 
year were 2,995,783/., while in the corresponding period 
of 1897 they were only 138,837/., and in the correspond- 


POWER ABSORBED BY SKIN FRICTION 
AND WAVE-MAKING. 


Horse-Power Absorbed by Skin Friction and Wave-Making 
in Ships of Different Forms and Proportions Deduced 
from Progressive Trials.* 

By Mr. James Hamitton, Member of Council. 


My Lord and Gentlemen,—I have for a long time 
cherished the hope that some member of this Institution, 
or of a similar institution, who had a tank at his disposal 
—some modern Beaufoy—would give us the results of a 
series of experiments in which would be traced the gradual 
increase of resistance caused by successive additions to 
breadth in similar forms, beginning with a form of small 
proportionate breadth to length, and ending up with the 
resistance of the same form when driven broadside on ; or 
would tabulate for us the varying resistances due to filling 
out the ends in vessels or forms of given common beam ; 
or give the resistance as it changes with variations of 
draught. 

In the absence of any such demonstration of the laws 
on which the wave-making resistances of models depend, 
Ihave attempted to deduce from the progressive trials of 
actual vessels the general principles governing wave- 
making resistance; and hope that the statement of the 
results arrived at, even if imperfect, may be of use to 
some of our members, or may pave the way for some abler 
investigator of this subject—a subject giving daily con- 
cern to many, and one of the most fascinating to pursue. 

In the course of the 20 years during which progressive 
trials have been made, one has had experience with a 
variety of forms, and one has learnt to choose data of 
equal trustworthiness for a given purpose. Those of us 
2s have mueh to do with the analysing of trial-trip 
data know of the little corrections that have to be made 
here and there, even when the trial trips are conducted 
solely in the interests of science. The trials of different 
ships may be equally reliable, but not comparable. It is 
well known to the initiated that on the specified and un- 
surmountable conditions as to the speed for which the 
propeller is to be adapted, or for other reasons, the power 
of the horse may even vary. This was well known to a 
countryman of ours. Speaking 20 years ago of one of 
his steamers, engined with compound engines by an 
engineer whose great forte lay in running up the horse- 
power, by the means of excessively small pitch and sur- 
face of the propeller, to bring out the result of 14 Ib. of coal 
per indicated horse-power, and which ship had made a 
slow passage, in wrath he explained: ‘‘ What does it 
matter to me, if he burns more coal on the voyage, 
whether his horses are Clydesdale or ponies!” Keeping 
this in view, I have selected trials of a variety of different 
types which are comparable, and from these have deduced 
formule, more or less imperfect, no doubt, but which 
seem to be, on the whole, fairly satisfactory. Whether 
sufficiently accurate to be more than simply useful in 
clearing one’s idea as to the relative proportions of skin 
friction, wave-making, and propeller waste for a given 
speed and form, may be judged by the results. 

To enable broad comparisons to be made, speeds con- 
siderable in proportion to the lengths of the ships, have to 
be taken. Ihave taken the speeds always as the square 
roots of the lengths. This is moderate, for a cruiser or 
other fast vessel represents the top speed for the aristo- 
crats of the mercantile fleet, and something never attained 
to by any of the bluff or box-shaped type, useful as they 
are in their way, with the single and unique exception of 
the Imperial osmen yacht Livadia. This latter is the 
one example of a bluff ship being purposely fitted with 
powerful machinery to drive her at a speed far in excess 
of that for which her form was adapted. A comparison 
with this ship will be instructive, and, with regard to 
other full vessels, one can see with fair accuracy whether 
or not the principles when applied give a horse-power at 
this high speed in agreement with the horse-power at the 
lower speed within the capabilities of the vessels. To 
ive a correct idea of the types made use of, each ship 
as been brought to a length of 270 ft., and the derived 
particulars are given in the following Table I., and the 
derived speed curves in KF'ig. 1. 

The indicated horse-power for each at this speed = to 
the / L, or 16.43 knots, is split up into: 

1, Initial Engine Friction.—For engines about the size 
dealt with, taken as 4 per cent. of the total power. 

2. Load engine friction as 7.2 per cent. of the total 
indicated horse-power, or 8 per cent. of the sum of wave- 
making, skin friction, and propeller waste indicated 
horse-power. 

3. Propeller waste, or all forms of loss incidental to the 
imperfection of Ps cen and their positions, and 
—onaee to the difference between the power delivered 
through the shafting and the sum of the two following 
components (4) and (5), or power to overcome the tow- 
rope resistance. Taken for this purpose, the same as 
found from Mr. D. W. Taylor’s curves of distribution of 
horse-power for the Yorktown at the speed = 4/ L, or 31 
per cent. of the total indicated horse-power, or 51 per 
cent. of the sum of the skin friction and wave-making 
indicated horse-power. 

4. Skin friction indicated horse-power, as calculated 
from the wetted surface, on the assumption that a resist- 
ance of 1 lb. at a speed of 1 knot absorbs .0030707 horse- 
power, as also given by Mr. Taylor, and that the resist- 
ance varies as V!-83, and according to a coefficient of fric- 
tion (Table II.) depending on the length of the ship. 
Wet surface : 

Bottom = L x B x coefficient of fineness. 

Sides = L x draught x 2. 

Ind. horse-power = WS x coefficient V1.8 x .0030707 V. 
= WS x coefficient x .0030707 V285, 





TaBLe I.—Derived Ships of Length 270 Ft. 



































| 
— R. r:  & 8. M. | O. 

1, Length --| 270] 27 270 | 270| 270} 270 
2. Breadth .. _ «+ | 80.94 | 41.16 | 42.92 | 31.50 | 33.58 | 30.94 
3. Draught moulded ..| 11.22 | 14.29 | 16.51 | 9.64 | 12.91 | 12.69 
4. Displacement 1179 | 2151 | 2865 | 1189 | 1955 | 184g 
5. Coefficient of fine- 

ness .. as --| 441) .476  .524)  .503) + .585) .601 
6. Speed = /L --| 16.43 | 16.43 16.43 | 16.43 | 16.43 | 16.43 
7. Indicated horse- 

power os -+| 2250 | 8200 4305 | 2414 | 3467 | 3330 
8. Indicated horse- | 

power initial engine | 

friction 4 per cent. 90} 128 172 96 | 138) 133 
9. Indicated horse- | 

power load engine 

friction 7.2 percent.| 162 | 230 309 {| 173] 259) 233 
10. Indica’ horse- 

power propeller 

waste 31 percent...) 697 | 992 1334 | 748 | 1198 | 1032 
11. Indicated horse- | 

power skin friction | 

(calculated).. ..|_ 765 | 1025 1179 | 745 | 970! 940 
12. Indicated horse- | 

power balance wave- 

making of actual | 

derived ship --| 586 | 825 13811 652 | 902 992 
1%. Calculated wave-)\ | 

making of stan- | «| | 

dard ships of Fl | | | 

coefficient 5 ..] E/ 650 | 1088 1200 608} 784 723 
14. Correction for] £)| | 

difference of >>| 

coefficient ..|“|— 72 |— 68 | +102) +26 |4240 | +978 
15. Calculated wave- | & | 

making of ro | 

actual aan i | 

ship... os 578 970 1302 | 634 | 1024 1001 








(5). Wave-making indicated horse-power is what re- 
mains, after deducting (1), (2), (3), (4) from the total 
horse-power. 

For convenience I copy down here part of a Table 
giving coefficients of friction : 


TABLE II.—Surface Friction Coefficients. 





Ren otkoen: Copper or Zinc-Sheathed. 





a Clean and a lc Di a es Sa ae noo 
OF SAIP. Well Painted. , ] : 
| Sheathing Smooth. Sheathing Rough. 
2006 .00944 -00943 .01170 
250 -00933 .00936 .011€0 
300 -00923 -00930 | -01152 
350 C916 .00927 | 01145 
400 .00910 .00926 j -01140 
450 -06906 -00926 .01137 
500 .00994 -00926 -01138 


Having found the indicated horse-power absorbed by 
wave-making, as set out in line 12 in Table I. for each 
type, I have attempted to find out the principles involved 
by accounting, in the first place, for the differences found 
in vessels of the same form in the sense of having the 
same, or about the same, coefficient of fineness, and of 
having the lengths of entrance and run approximately 
thesame, but in which the beams differ, and consequently 
the angles of entrance and run also differ. The simplest 
form of this is a vessel with a coefficient of fineness of .5, 
which may be said to be all entrance and run. I call 
this the standard form, and in each case start from this, 
finding the horse-power by the following formula ; 


_vapi. 

Indicated horse-power = 0? 
where ‘ 
= 2.83 : 
n = 2.83 + L 


L = length between perpendiculars. : 
B = the full extreme moulded breadth of the ship. 


The figures are given in line 13 of Table I. ; 
The second step is to make the necessary correction for 
displacement added on to the standard form, or for dis- 
placement deducted therefrom ; that is to say, having got 
the indicated horse-power for a vessel of the breadth re- 
quired, but with a displacement —— to a co- 
efficient of fineness of .5, to find, in the second place, 
the additional indicated horse-power required by the ad- 
dition of the displacement necessary to produce the form 
of the ship required; or, conversely, to find how much 
indicated cans seeee falls to be deducted due to the dis- 
lacement being under that of the standard ship. The 
lemaie for this correction is arrived at by comparing the 
indicated horse-power belonging to each of the types in 
Table I. for wave-making, after allowing for the indi- 
_ horse-power due to the standard form, and is found 
to be: 


; v..d8. 
Correction for form of indicated horse-power = ——— ’ 
where : 
n = 2.83 + 2 (coefficient — .5), 
or where 


n = 2.83 — 2 (.5 — coefficient) ; 
d8 is the D8 of the excess or deficient displacement com- 
pee with the standard form displacement. The figures 
or this correction are given in line 14, Table I. 

The calculated total indicated mgm: ttl! for ge 
making on these principles is given in Table I. for each 


type, line 15, and the agreement, more or less accurate, 
with the figures found by splitting up the actual or do 


rived indicated agg ped into its components, 
can easily be seen. It would be absurd to expect too 








ing period of 1896 only 94147, 


* Paper read before the Institution of Naval Architects, 





close an agreement, keeping in view the many smal] 
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things that enter into the question of the efficiency of | 
steam vessels, including the method of driving the feed | 
and circulating pumps ; all that we can look for is to get | 
a general idea of the principles of governing wave- 
making. 

Many 


| 


Table III. gives particulars, and Fig. 2, on this page, 


represents the curves of speed and power for several 
vessels of different forms and of different sizes, as tried | 
progressively. The spots enclosed by circles repre- 


|sent the total indicated horse-power as calculated by 
interesting comparisons may be made between | 1 


the formule given in this paper, at s 3 equal in eac 


lacement or in the amounts of skin friction indicated 
orse-power. 

Whether one uses, for the prediction of horse-power, 
the old Admiralty formula in connection with the speed 
curve of a nearly similar vessel, and with nice judgment 
varies the constant to cover the slight differences of form 


the figures given in Table I. I will only draw attention | case to the square root of the length, line 14, Table III. | and proportion in the same delicate manner as the astro- 


Fig.7. 


SPEED AND POWER CURVES 


DERIVED SHIPS 270F7 in LENGTH. 





SCAL s. 


439 


to one between the Phaeton and Yorktown, both of which 
are broad deep ships, but one much finer than the other. 
It will be seen that the indicated horse-power for a 
standard ship of the Yorktown breadth and draught is 
only slightly greater than for the standard ship of the 
Phaeton form, due to a small increase to breadth and 
draught ; whereas the indicated horse-power due to the 
difference between a coefficient of fineness of .53 and .476 
is represented by 102 being added in one case and 68 de- 
ducted in the other. 

There is good reason for believing that the percentages 
of the total indicated horse-power representing propeller 
waste and load friction are less in high-powered vessels 
than in low-powered ; apart from the fact that in high- 
powered vessels a larger proportion of power goes through 
the propeller, separate engines being used for feed and 
circulating pumps, &c. And, in passing to the larger 
fast vessels, one must take the necessary correction 


TaBLE III.—Caleulated Indicated Horse-Power for 
Vessels of Different Form by Formule. 


| 


=e 






































— A. B. C. D. 
1. Length .. .| 240 | 330 | 350 345 300 260 
2. Breadth .. ..| 29.88] 37 44 43.77 39.5 37 
8. Draught moulded 10.1 | 16.58 17.66} 16.37 19.85 | 17.29 
4. Displacement ..| 1114 | 3125 | 4922 4910 5196 3820 
5. Coefficient | .539| .594| .633] .695 773 804 
6. Speed = WL ..| 15.49/ 17.32 | 18.71] 18,57 17.32 | 16.12 
7. Wave-making’ | 
standard 478 | 1237 | 2030; 1870 1494 936 
8. Correction for 
form. -.| +64 |4+427 .41087) +1890 | +2815 |+2209 
9, Total wave indi- i ERR Eee ES Eee 
cated horse-pwr. 542 | 1664 3117 | 3760 | 4339 | 3 95 
10. Skin friction .. 582 | 1499 2476 2389 2327 1251 
ll. Propeller waste 
51 per cent. ... 673 | 1613 | 2852 8,135 | 3,400 | 2267 
12. Load engine fric- | | 
tion 8 percent. ... 136) 382; (75 743 | 803 | 537 
13. Initial — engine | 
friction 4 per cent. 73, 206 365 4c0 435 | 290 
14. Total Indicated ‘_—— — 
horsepower —... 1906 | 6364 | 9485 | 10,427 | 11,308 | 7540 
15. Indicated horse- 
ge for 1 knot 
ess than above, 
horse-power vary- 
ing as the power n 
for — ship | 
4 Excess I H.P. 90 | , » 
Standard LHP. 1522 | 44(0 7831 8,374 | 8,465 | 5400 
16. n or power of | | 
speed = ., 3.08 | 3.80 3.49] 8.96 4.87 | 5.21 











besed upon experience ; but it will not be far out to take 
the Yorktown’s percentage of waste for vessels with 
machinery about the size given in Table I., and, 
Spplying the formule to some fuller types of vessels, 
to put them to a further test by seeing how the 
Orse-power agrees with the known results, and at the 
a, time illustrate the price that has to be paid for 
niving vessels at speeds in excess of that for which their 








forms and proportions are adapted. 








































































































Fig. %. 
CALCULATED HORSE POWER AT SPEEDS ‘2 a 
EQUAL TO THE SQUARE ROOTS OF THE 3 
LENGTHS FOR VESSELS GIVEN IN TABLE III. tS 
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There is an agreement with the speeds and horse-power 
actually attained on the trials, which seem to show that 
the formule represent in a general manner the principles 
governing wave-making. 

The spots with double circles round them have been 
found by applying the principle that for speeds at or 
about the »/L, the total horse-power will vary with a 
power of the speed depending on the power of the speed 
at which the wave-making indicated horse-power of the 
standard vessel varies, and on the ratio that the correction 
for form indicated horse-power bears to the standard ship 
indicated horse-power, or as V"; where 


correction for form I.H.P., 


= n for standard isis ; 
omic ccna standard I.H.P. 
or where 


oa elena « correction for form I.H.P. , 


~ standard I.H.P. 


The figures are given in Table III., line 15, and the 
agers at which the indicated horse-power varies in 
ine 16. 

On the face of it, it is obvious that this can only be a 
— approximation ; but if used within limits along 
with the formule given above, the indicated horse-power 
for a given vessel may be predicted to a nearness with- 
out reference to other ships at speeds near to the VU, 
or more or less approximately at other speeds, and may 
prove useful. In any case, the method seems to be suffi- 
ciently accurate to be used for illustrating the value of a 
good form, both in regard to smallness of beam and in 
regard to a fine coefficient of fineness in connection with 
a small expenditure of indicated horse-power. At the 
moderate speeds—equal to the »/L—form is everything, 
the average vessel considered. 

As a good example of the application of all the formule 
above referred to, carried to the utmost extreme, it may 
be interesting to state that the Livadia would require 
11,000 indicated horse-power. The prolongation of her 
_— _and speed curve indicates this at 15.13 knots 
= VL. 

To take a more exaggerated case, if propelled broadside 
on the formule would give: . 


Standard wave-making 41,630 
Correction for form ... 600 
Total wave-making ... 42,230 
Skin surface ... : 6 
Propeller waste 22,380 
Load engine friction 5,296 
Initial engine friction 2,860 
Total indicated horse-power 74,386 


The wave-making indicated horse-power is varying in this 
case at the 4.33 power of the s 3 

The vessels in Table III. would, if driven broadside on, 
require for wave-making horse-power calculated at powers 
of the speed ranging from 9.8 to 10.9, which, with the 
large addition of propeller waste, load, and initial fric- 
tion, would become practically infinite, while at the same 


nomer does when, after focussing his telescope by the 
quick gear, he applies the small wheel for the finer ad- 
justment, or whether one applies other methods, the full 
appreciation of the relative values of the components that 
make up the total indicated horse-power must always 
useful, and I trust that the present imperfect contribution 
to the subject may not be taken amiss. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Address by the President, Mr. SAMUEL WAITE JOHNSON, 
delivered on Wednesday evening, April 27, 1898. 
THE many excellent and valuable addresses which have 
nm given from time to time by former Presidents of this 
Institution, embracing a great variety of subjects bearing 
upon Mechanical Engineering or connec therewith, 
have not, so far as I have been able to ascertain, included 
any dissertation on Railway Progress. A theme has there- 
fore been left open, which I trust will be found of interest 
to the members of this Institution generally ; the more so 
because railways have been from their beginning, and are 
now, much indebted to the skill, ingenuity, and inventive 
genius of both civil and mechanical engineers, for their 
construction in the first instance, and for the efficiency of 
the work they are enabled to carry on by the use of loco- 
motive and stationary engines and of machine-tools. 
Great advances have been made during the last 40 or 50 
years in the design and construction of locomotive en- 
gines and railway rolling stock, and of special workshop 
tools and appliances for the more rapid and economical 
production of the numerous parts necessary for the con- 
struction and renewal of such stock; and also in the 
adaptation of hydraulic-power machines, such as hy- 
draulic cranes, hoists, traversers, capstans, coal-tipping 
machinery, &c., with which the work at our large railway 
goods warehouses, goods yards, wharves, and docks is so 
successfully and smoothly carried on. How fully it is 
recognised that the true interests of railways are best 
served by en mechanical engineers in their en- 
deavours to produce labour-saving machinery and appli- 
ances, becomes abundantly evident on an inspection of 
the vast array of the most modern and most improved 
machinery with which the workshops of our principal 
railways are equipped. The history of the growth 
of railways is equally the history of the growth of 
mechanical engineering ; for even in its latest develop- 
ment—the electrical production of power and light—we 
have not only railway stations, passenger coaches, and 
goods yards profusely lighted by electricity, but we have 
also both overhead and underground railways worked 
successfully by the same agency, and paying dividends to 
shareholders. I therefore purpose placing before you a 
short review of British railway pr special reference 
being made to the Midland Railway, with which I have 
had the honour to be connected for nearly 25 years, as 
typical, in a great measure, of the progress of other lines 
of railway in this country. : : 

For its successful development railway enterprise pro- 
bably depends more upon the general prosperity of the 
country en any other commercial undertaking ; and by 
its growth and extension it brings home to us, in a 








time no change has taken place in the volumes of dis 


forcible manner, the great progress which has been made 
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during the Victorian era. The growth of commerce 
doubtless results from the varying conditions of demand 
and supply, the former being dependent upon the vary- 
ing wants of the people, and the latter upon their ability 
to do the work required for producing the articles in re- 
quisition at the time. By manual labour alone it would 
be impossible to turn out even a small fraction of the 
merchandise, manufactured goods, machinery, &c., which 
go to make up the great volume of traffic carried by our 
railways; or to move it with ease and celerity from the 
factory and workshop to the market, and then distribute 
it as required. To the invention of the steam engine, the 
gas engine, and other prime movers, we therefore owe the 
circumstance that it is now possible to use energy derived 
from natural sources for actuating our labour-eaving appli- 
ances; and, by increasing many times the output per 
man, to construct at small cost and in large numbers 
articles that enable every one to enjoy comforts and 
<9 gg which at one time were within the reach of only 
a few. 


NUMBER OF PASSENGERS CARRIED EACH YEAR BY RAILWAYS OF THE UNITED KINGDOM SINCE 1854. 


TAKEN FROM BOARD OF TRADE RETURNS. 
660 165 1880 
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TONS OF COODS AND WINERALS CARRIED EACH YEAR BY RAILWAYS 


OF THE UNITED KINGDOM 
(FROM BOARD OF TRADE RETURNS) 


Fig 3. 


1870 
{ 


30 


| 
Ht 
Ht 


8 


MUNOREDS. OF MILLIONS OF TONS 


| 
4 
} 












on the railways of the United Kingdom show this clearly. 

Our iron roads are the arteries and veins of the nation ; 
and every variation in the streams of traffic which traverse 
them results from the action of some economic change, the 
development of which would be otherwise hardly measur- 
able or perceptible. To the casual observer such business 
fluctuations as occur from time to time appear, perhaps, 
to follow no particular order or sequence; but judging 
from the Board of Trade returns, as shown in diagrams 
about to be referred to, the volume of railway traffic may 
be considered as one which increases in a very regular and 
definite manner. It is also clear, attempt to explain it 
how we may, that periods of good and bad trade have 
succeeded each other with marked regularity at about 
eight or nine years’ intervals for the last 40 years. This 

riodical variation in the volume of traffic carried mani- 
= itself in the returns both for passengers and for goods 
and minerals. 

Passenger Traftic.—Diagram 1 shows at a glance the 
variations in the annual volume of the passenger traffic 
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The fact that this is entirely, the result of the introduc- | of the United Kingdom, exclusive of season-ticket holders, 


tion of power-driven labour-saving machinery is not always 
appreciated, and even now the illusion is not entirely dis- 
pelled that labour-saving appliances throw manual labour 
out of employment; whereas the effect of their use is that 
by securing greater production at less cost, a much larger 
demand results, and more hands are employed. The engi- 
neer who designs a machine which, without reducing the 
quality of the manufactured article, largely increases the 
output, is increasing the prosperity of the engineer- 
ing trades, and should, therefore, be regarded as a 
benefactor to his countr). Outside interference with 
the management of engineering and other workshops, 
which aims at limiting the output per man or 
»er machine, partly by abolishing piecework and partly 
xy placing the most skilful artisan on a level with the 
least skilful, is wrong, and retrograde in principle, for 
thereby the cost of production is oanialae increased. 
With the reasons why the demand for manufactured 
articles and raw materials fluctuates from time to time, 
but on the whole increases steadily from decade to decade, 
we have no immediate concern. It is sufficient for the 
manufacturer, the engineer, and the railway manager, to 
know that there has been a steadily increasing demand 
for such articles and materials, and that there is as yet no 
indication that anything more serious than a temporary 
falling off in this respect is probable for many years to 
come. The Board of Trade returns of the traftic carried 


which have occurred since the year 1854. Since 1862 the 
periodic growth has been a fairly steady one, amounting 
on the average, when corresponding years (since 1869) in 
each spell of depression or prosperity are compared, to an 
annual increase of about 24,725,000 passengers, the total 
for 1896 being 980,339,433. It must be remembered that 
we are here dealing with numbers which increase with 
time, owing partly to the opening of new lines and the 
increase of population, partly to the growing fondness for 
travel which so characterises modern years, partly to 
lower fares and greater facilities for getting from place 
to place, and partly to the effects which the fluctuations 
in trade have upon the spending or earning power of the 

ple. It is remarkable that in spite of many disturbing 
influences, the increase in the number of passengers 
carried should show such very regular fluctuations. In 
order to make these fluctuations clearer to the eye, mean 
curves have been drawn on the diagram near the sum- 





mits of the ordinates, thus covering in some measure 
such disturbing effects as result from the opening of new 
| lines and from strikes, &c. Taken together, the curves 
| form a series of waves, of which the more rapidly rising 
| sides mark periods of prosperity, and the less rapidly 
rising sides denote periods of depression. 

| The first prosperous period shown by the passenger re- 
| turns begins about 1862; and the succeeding ones com- 
| mence in the years 1870, 1879, and 1888, On the whole, 
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since 1862 the increase has been wonderfully regular, the 
riods being generally most clearly marked when the 
gures for the United Kingdom are taken, and least 
regular when a single railway only is considered. This is 
seen by comparing Diagram 1 with Diagram 2, which 
shows the number of passengers (exclusive of season ticket 
holders) carried each year by the Midland Railway ; here 
the mean annual rate of increase from 1869 to 1896 is 
1,116,827, and the total for 1896 is 45,721,786. It will be 
noticed that the periodical fluctuations of the curves on 
both diagrams agree closely ; and that we are feeling at 
the present time, a little earlier than the curves would 
lead us to —e the first effects of a period of prosperity, 
Since 1854 the number of passengers carried each year 
has increased about three times as rapidly as the mileage 
of the lines open. This has not only enabled a greater 
number of trains to be run, but has rendered it profitable 
to put on express through trains between all the more im- 
portant centres of population. 
Goods and Mineral Traffic.—Turning now to goods and 
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mineral traffic, we find that the periodic fluctuations in 
its volume are somewhat similar to those which have 
been shown to occur in the passenger traffic. In Diagram 
3 have been plotted the weights of merchandise and 
mineral traffic carried annually by the railways of the 
United Kingdom since 1872. By comparing one prospe- 
rous period with another since 1878, the mean annual rate 
of traffic increase works out at 8,318,453 tons. Although 
the variations which have taken place from year to year 
have been somewhat irregular, ides mean curves put on 
the diagram show that the periods during which this kind 
of traffic rapidly increased correspond very closely with 
— during which there was a rapid growth of passenger 
traffic. 

The returns of the Midland Railway goods and mineral 
traffic for a similar period, plotted to a larger scale on 
Diagram 4, show variations of a similar character. The 
periods of depression, however, indicated by the merchan- 
dise and mineral traffic returns, are much more marked, 
and reach their greatest intensity a year or two earlier 
than do those shown by the passenger returns. Marked 
irregularities are also introduced by strikes, such as that 
in the coal trade in 1893, which produced so great an 1m- 
pression upon the mineral and goods traffic ; as well as by 
other trade disputes. ae . 

Train Mileage.—To accommodate the steadily nee 
number of ngers and weight of merchandise an\ 
minerals placed upon the railways, additional trains have 
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had to be put on from time to time. Diagram 5 shows land loss from year to year, that is, comparisons between ae each class of traffic; and only with much difficulty 
the increase this has caused in the train-miles run on the | the figures for consecutive years, are valid; but, when | therefore could an approximate estimate be arrived at. 
railways of the United Kingdom; whilst Diagram 6 | they are instituted between the figures for more widely- |The information for this estimate had to be obtained at 
shows the Midland Railway train mileage and also mile- | separated intervals of time, they do not necessarily | considerable expense; and required the services of a staff 
age per engine, and gives a clear idea of the rate at which | indicate correctly the actual progress achieved. Thus, | of clerks for several weeks to extract the necessary parti- 
traftic has grown on this railway since 1873. when we say that the capital of the railways in the | culars from drivers’ returns, of which upwards of 17,000 
Since 1878, as will be seen from Table I., there has| United Kingdom was 1,029,475,335/. in 1896 and | had to be examined. The costs of working each class of 
been on the railways of the United Kingdom an increase | only _ 286,068,794. in 1854, the exactness of the im- | traffic, asmade out for this inquiry, are given in Table II. 
of 73.5 per cent. in the number of passengers carried, | pression conveyed to the hearer must depend, to a| and plotted in Diagram 9. The method adopted for com- 
and of 71.1 per cent. in the train-miles run; an increase | arge extent, upon his knowledge of financial history, | puting these costs was as follows: A section of 72 miles of 
of 72.4 per cent. in the tonnage of goods and minerals | because the nominal capital accounts vary from time te | ins between Kettering and London was selected to repre- 
carried, and of only 48.7 per cent. in the train-miles. | time, owing to conversions of stock, revisions of rates of sent fairly the average working of the whole system ; and 
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The ratio between the train mileage and the number of 
passengers or tons of Agger carried by the different rail- 
Ways varies considerably, as shown in Diagrams 7 and 8, 
in which have been plotted the tons carried per train- 
mile by a number of English and Welsh railways. 
Financial Progress.—The improvement in the traffic 
receipts has been so considerable that the trunk lines 
which connect or run into large industrial centres have 
en able to pay their way most satisfactorily. The 
smaller lines, largely serving as feeders for them, and 
= ‘many instances being unable to pay dividends, 
+ he been absorbed by the larger railways. Altera- 
_ in the values of monetary standards, and other 
changes such as the conversion of stock, have ren- 


dered it difficult, if not impossible, to show with 
Precision from the Board of Trade returns the financial 


ae made by railways. No doubt comparisons insti- 


or the purpose of ‘ascertaining variations of profit | 


interest, amalgamations of railways, and other causes. A 
much clearer mental view of the progress made by rail- 
ways is, therefore, gained from the considerations pre- 
viously referred to than from any financial statement. 
Cost of Power.—There is a considerable difference in 
the cost of working a mineral, a goods, or a passenger 
train ; and to obtain the actual total cost per train-mile 
for power for each class of traffic is a difficult matter. 
In a case brought before the Railway Commissioners, the 
Midland Company, in order to justify certain rates 
charged for carriage, found it necessary to ascertain as 
nearly as possible the separate costs per train-mile of 
engine power for working passenger, gouds, and mineral 
trains. The details of these costs are not separately 
recorded in the company’s books, inasmuch as, owing to 
the variable conditions of working and to the same 
engines and men being used for different kinds of trains, 
it 1s practically impossible to keep a separate account 
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from the drivers’ returns the detailed particulars of time 
occupied and of coal and stores consumed from the com- 
mencement to the end of the journey, by all train engines 
passing through that section for a period of four weeks 
in March and four weeks in September, 1892, were care- 
fully extracted, and classified under the three separate 
heads of passenger, goods, and mineral trains. Workin 
of too mixed a character to be so classified were dis- 
regarded. The numbers and mileages of the three classes 
of trains running through the section during these 48 days 
were thus found to be: 


Total Train Daily 


: Average per 
Mileage. ge 
48 passenger engines... 406,682 176 
64 goods ‘ie 128 
123 mineral ae aes ‘ 95 


By this method the actual particulars of such elements 
in the running cost of engine power as are subject to 
variation according to the class of train worked—namely, 
drivers’ and firemen’s wages, and coal and stores consumed 
—were ascertained separately for passenger, goods, and 
mineral trains. 

In addition to the mileage worked by train engines, 
a mileage is accredited to such engines as are employed on 
pilot work, or which stand at stations ready to assist or 
work a train if required; and also to shunting engines 
which perform the necessary shunting of traffic in the 
various goods yards and marshalling sidings throughout 
the line ; and the working of such engines is an auxiliary 
expense to the running of train engines. In recording the 
work of these auxiliary engines, 6 miles per hour are 
allowed for shunting engines, and the same for pilot and 
bank engines, except that when the latter are engaged in 
assisting a train engine they are credited with the actual 
mileage run. This auxiliary mileage was classified under 





the heads of (A) mileage in connection with passenger 
trains, and (B) mileage in connection with goods and 
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mineral trains. In this way it was ascertained that for 
the year 1892 the auxiliary mileage was (A) for passenger 
trains 13.07 per cent. of the passenger train mileage, and 
(B) for goods and mineral trains 38.73 per cent. of the | 
goods and mineral-train mileage. Therefore to each item 
of the running cost of train engines there was added for 
auxiliary expenses (A) 13.07 per cent. to passenger-train | 
engines, and (B) 38.73 per cent. to goods and mineral- 
train engines. 
TABLE I.—Passengers ( Exclusive of Season Ticket Holders) | 
and Goods Carried by the Railways of the United King- 
dom in 1878 and 1896. 





Year .. 1878. 1896. Increase. 
Number of passen | absolute | p.c. 

gers.. .. —..| 565,024,455 | 980,339,435 | 415,314,978 | 73.5 | 
Mileage of passenger! | | 

trains ..| 118,184,252 193,661,054 | 80,476,802) 71.1 
Tonnage of goods 

and minerals —..| 206,785,£56 356,468,009 | 149,732,153 72.4 
Mileage of goods and| 

mineral trains ..| 176,034,197 157,740,487 | 51,706,290 | 48.7 
TABLE II.—Midland Railway Locomotive Power. Aver- 


age Separate Costs per Train-Mile for Passenger, Goods, | 
and Mincral Trains in March and September, 1892. 


Class of Train .. Passenger.| Goods. Mineral. 








Running Expenses. d, | d, d. 
Wages of drivers and firemen 1.38 2.52 | 4.19 
ws cleaners, coal men, &c.' 0.49 0.71 0.93 
Water.. = Ae ‘a --| 0.20 | 0.30 0.36 
Oil and stores 0.27 0.32 0.33 
Coal and coke a “ 1.77 | 2.61 3.04 
Totals of running expenses — 4.11) 6.46. —— 8.85 
Repairs and Renewals. 
Wages ae os i. .. 1.30 1.30 1.80 
Materials .. i. > ‘nj ee | 1.26 1.26 
Totals of repairs and renewals —-— 2 56) —— 2.56, —— 256 
Salaries and Sundries. | 
Salaries ne 3 Ns 0.17 0.17 0.17 
Turntables and buildings 0.02 0.02 0.02 
Gas .. oe ak ca ..| 0,08 | 0.08 ' 0.08 
Totals of salaries and sundries —— 027) —— 0.27 —— 0.27 
Total costs per train-mile 6.94 9.29 11.68 


The charges, shown in Table II., of the actual time 
occupied by the drivers and firemen of the trains, were 
based upon the average rates of wages paid. The cost of 
drivers’ and firemen’s wages per train-mile for mineral 
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trains is much greater than for either passenger or goods 
trains. This is largely due to the fact that an excessive 
amount of delay falls to the mineral-train engines as com- 
pared with either of the other two classes, because mineral 
trains have to be shunted out of the way so as to give 
precedence both to passenger and to goods trains. This 
necessitates the provision of relief drivers and firemen, 
for releasing the mineral-tra‘n drivers and firemen from 
their duties, to a much greater extent than is the case 
with either passenger or goods trains, the object being to 
limit, as far as possible, the hours of duty of the men to 
a maximum of 12 hours per day, in order to meet the 
Board of Trade requirements. Owing to the time lost 
in waiting and travelling, the provision of relief men is a 
very expensive item in the cost of drivers’ and firemen’s 
wages. This expense was divided between passenger, 
goods, and mineral trains, in proportion to the number 
of men relieved in each class, and it worked out as follows 
for relieving only : 

Passenger trains 0. 

Goods 0.25 

Mineral 0.91 ,, 


The costs of wages and materials, for maintenance and | 
renewals of engines, were taken at the average rates per 


03 penny per train-mile. 
28 ” ” 


” ” 





train-mile for the whole line; and from an extended ex- 
perience of many years in the maintenance and renewal 
of locomotive engines, I am of opinion that this was a 
fair method of dealing with the maintenance and renewal 
charges for each of the three classes. The rates for 
wer, submitted to the Railway Commissioners, were as 
ollow : 
Passengers trains 6.94 pence per train-mile. 
oods 9.28 
Mineral », 11.68 
These figures I am satisfied were as near an approxi- 
mation to the actual costs as could be arrived at for the 
periods stated, and with the costs of materials and labour 
which were current in the year 1892. 


(To be continued.) 
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BOILER EXPLOSION NEAR WALSALL. 

A FORMAL investigation under the Boiler Explosions 
Acts has been held by the Board of Trade with regard to 
the cause of a boiler explosion which occurred on 
February 9 at the Deepmore Colliery, Bentley, near Wal- 
sall, owned by Mr. Richard Fardoe. By the explosion 
four men lost their lives, while two others were injured. 
The Commissioners were Mr. Howard Smith and Mr. 
F. J. Pilcher. Mr. K. E. K. Gough appeared for the 
Board of Trade; Mr. Elliot for Mr. Fardoe; and Mr. 
Vaughan for the relatives of two of the deceased men. 
Mr. W. B. Scott (H.M. Inspector of Mines) was also 
present, and explained at the commencement of the pro- 
ceedings that Mr. James, the manager of the colliery, and 
who had been made by the Board of Trade a party to the 
case, was not a certificated manager. 

Mr. Gough, in opening the proceedings, stated that the 
boiler was of the cylindrical egg-ended type, about 
12 ft. 6 in. long by 3 ft. 6 in. in diameter, and made of 

lates originally 3 in. thick. It had been bought second- 
and for 10/. in July, 1897, through Messrs. 8. and J. 
Green, a firm of boiler makers, who reported that it was 
in good condition and worth the money. Nothing, how- 
ever, appeared to have been said as to the pressure at 
which it was to be worked ; that was left to a man named 
Saunders, who was engine-driver at the colliery. Mr. 
John Green had, however, noticed some corrosion and 
found he could put his chisel 7. the plate; it was, 
therefore, patched by his firm. he boiler was almost 
continually fed with very bad water. About a fortnight 
before the explosion leakage occurred, and the boiler- 
makers found one of the seams sprung ; this they caulked 
and also renewed some of the rivets. The bad water was 
used up to the end of January when efforts were made 
to obtain surface water by sinking a well, but without 
much success, The engineers to the colliery, William 
Owen Harvey and William Harvey, were instructed to 
examine the boiler fortnightly, and they did so, each 
time reporting that it was all right. The boiler was 
worked at from 30 lb. to 40 lb. per square inch, the valve 
being loaded to 40 Ib., and when the explosion took 


place on the morning of February 9 the pressure was | 'T: 


about 30 1b. Mr. Seaton, one of the engineer surveyors 
to the Board of Trade, had made an examination since 
the explosion and found that a piece of plate about 
3in. by 34 in. had been blown out, and that the plates 
had been reduced by external and internal corrosion to 
the thinness of brown paper. Though the piece blown 
out was small yet four deaths had unfortunately resulted. 

Mr. Johnson, colliery owner, deposed to buying the 
boiler nine years ago, but he only used it four months. It 
then lay on bricks at his colliery until last year, when he 
sold it and understood it was in good order. 

Mr. Richard Fardoe, owner of the colliery, said he did 
not know that there were any special rules for the 
management of the colliery. He was a farmer and 
left Mr. James to manage it. He did not inquire 
whether Mr. James held a certificate, but found him 
working as a collier at the colliery when he took to 
it, so engaged him as manager. He did not know that 
the feed water was bad until some repairs were needed 
eight or nine days before the explosion. When he heard 
of it, he sank a well to get surface water. He had never 
had any examination made of the boiler except by his 
own men. 

Ephraim James said he had had nine years’ experience 
as under-deputy. He did not know that the feed-water 
was one i, a and trusted the enginemen as competent. 
When they reported that the boiler was all right, he put 
down “safe” in his book. He expected them to go into 
the boiler once a fortnight to clean off the scale and test 
the plates. The brickwork outside the boiler was never 
taken down for a thorough examination of the plates 
beneath. 

Samuel Green and John Green, boilermakers, both 
denied that they took any responsibility for the con- 
dition or safe-keeping of the boiler. They simply looked 
at it, and were given 5s. for buying it for Mr. Fardoe. 

Samuel Green, recalled, said he told Mr. Fardoe on 
February 2, the Wednesday after the last repairs, that 
the boiler was not safe to work, and that if an inspector 
came he would not allow it to be worked. 

Mr. Fardoe, recalled, positively denied that anything 
of the kind was said. On the contrary, Messrs. Green 
told him the boiler was fit to work. 

William Owen Harvey, engineman in charge of the 
boiler at the time of the explosion, said it was cleaned 
about twice every three weeks. He then tapped the 
plates with a hammer, but never found anything amiss. 

Mr. Seaton, engineer-surveyor to the Board of Trade, 

resented a report on the examination of the exploded 
oiler. The cause of the explosion was that the shell- 
plate was so wasted on the water side that it could not 
resist the ordinary working pressure. 

This closed the evidence, after which Mr. Elliot 


pointed out that Mr. Fardoe was a farmer, with no prac- 
tical knowledge of mining. Mr. Vaughan added that 
Mr. Fardoe had done his best to meet his civil liabilities 
due to the explosion. His means were limited, but he 
had evinced an earnest desire to help the unfortunate 
bereaved. 

Mr. Gough, reviewing the evidence, said no doubt Mr, 
Fardoe did what he considered best according to his lights, 
but still he had not employed competent persons to look 
after the boiler. 

The Court then adjourned till the following day, and 
in the meantime the Commissioners visited the scene of 
the explosion and examined the exploded boiler. On the 
Court reassembling, Mr. Howard Smith proceeded to 
give judgment. It was, he said, clear that Messrs. 
Green, the boilermakers, did not examine the boiler, and 
that they were not competent to do so. Mr. Fardoe 
thought they did examine it, but he was not justified in 
thinking this. Mr. Seaton, on behalf of the Board of 
Trade, had found that the plate had wasted till as thin 
as brown paper, and an examination by the Commis. 
sioners had confirmed this. An analysis of the feed- 
water showed that it was highly objectionable, as it con- 
tained sulphuric acid, which would undoubtedly corrode 
the plates. Mr. Fardoe took no proper measures to 
ascertain the pressure at which the boiler could be 
worked, or to insure its being worked under safe 
conditions, while, further, he had shown neglect by 
buying a second-hand boiler. Before using it he 
should have consulted some person who was beyond all 

uestion competent to advise him. The Court quite 
thought he was not aware at the time that he was neg- 
lecting his duty; but they were also of opinion that he 
did not attach enough importance to the matter, and did 
not seriously consider or attempt to realise what his duty 
really was. In cases of this kind a Pw of ignorance 
could not be admitted as an excuse. Besides ignorance, 
there was also carelessness in not ctarge ee | reflecting 
upon his responsibilities. Mr. James should have seen 
that the boiler was properly examined, but as he was not 
a certificated manager probably the special rules did’ not 
apply to his duties. As the boiler was not kept in a state 
of chow and he was the man in charge, they could not 
say that he had properly discharged his duty, or that he 
was free from blame. Mr. Fardoe had been guilty of 
negligence and was responsible for the explosion. 

n this finding of the Court, Mr. Gough applied for an 
order for payment by Mr. Fardoe of part of the costs of 
the inquiry. 

In answer to the Commissioners, Mr. Elliot said that 
Mr. Fardoe was only a working farmer of very limited 
means, and the more he was saddled with the expenses of 
the inquiry the less he would be able to do for the people 
who had suffered by the explosion, He had already paid 
24/. in funeral expenses, 10/, for the expenses of the in- 
jured men, and between 15/. and 20/, in settling the claims 
of two of the deceased. 

Mr. Howard Smith said he would take these facts into 
consideration, and would simply order Mr, Fardoe to pay 
the sum of 10/., with a recommendation to the Board of 
rade to delay putting the order in force for a reason- 
able time, , 

We may add that at the coroner’s inquest held prior to 
the above investigation the coroner said: ‘‘If there was 
one thing more than another which cases of this kind 
showed, it was that there should be a compulsory exami- 
nation of boilers. It seemed a crying shame that a boiler 
like this should be put up at the risk of the r fellows 
working near it.” The jury returned a verdict of ‘‘acci- 
dental death,” coupled with representations ‘‘that the 
boiler ought never to have been worked at all from the 
time Mr. Fardoe bought it; that there ought to be a 
periodical Government examination of steam boilers, in 
which case the defects in this boiler would have been 
found out ; and that they were dissatisfied with the manner 
in which the manager gave his evidence.” 








Tur British AssociaTION OF WatTER Works ENGI- 
NEERS.—A very full and interesting programme has been 
arranged for the forthcoming meeting at Southampton 
of this Association on May 24 to 27. The proceed- 
ings will commence at 10.30 a.m. on Tuesday, May 24 
by the Mayor of Southampton, following which will come 
the election of officers for the ensuing session. This 
done, the new President, Mr. W. Matthews, F.G.S., 
M.I.C.E., will deliver his inaugural address, and at 
1.30 the members and visitors will be entertained to 
luncheon by the Mayor of ee. The Association 
will meet again at 3 o'clock in the Hartley College for the 
reading of papers. On the Wednesday and Thursday the 
mornings will be devoted to this purpose, the chair being 
taken at 10 a.m., whilst the afternoons will be devoted to 
visits. On the Wednesday the party will proceed to the 
works of the South Hants Water Works Company at Tims- 
bury, and on the Thursday to those of the Southampton 
Water WorksCompany at Otterbourne. The annual dinner 
will be held in the Dolphin Hotel on the Wednesday at 
7.30 p.m. On Friday, May 27, the party will leave the 
works railway station at 9 a.m. for Fareham, and thence to 
the Foxbury works of the Gosport Water Works Company, 
proceeding afterwards to the Havant and Bedhampton 
works of the Portsmouth Water Works Company. 
The papers down for reading and discussion at South: 
ampton are as follow: ‘‘The Chemical and Bacterial 
Examination of Water,” by Percy B. Frankland, Ph. D:, 
B Se. Lond., F.R.S., Professor of Chemistry at Mason 
University College. ‘*Extension of Filter Beds, &e., 
Service Reservoir and Water Tower, Cardiff,” by C. H. 
Priestley, Assoc. M. Inst. C.E. ‘‘The Sources of T ove 
Water Supplies, and their Bearings upon Public Healt 2, 
by R. E. W Berrington, Assoc. M. Inst. C.E. Gos- 





rt Water Supply,” by E. T. Hildred, Assoc. M. 
nst. C.E. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 

ComPiIteD By W. LLOYD WISE. 

ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
— UNDER THE ACTS 1883—1888, 

mber of views given in the Specification Drawings is stated 

ok me ; where none are mentioned, the ‘Specification is 

not illustrated. . 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 





the advertisement of the opt of a up specification, 
give notice at the Patent — of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


MACHINE AND OTHER TOOLS, SHAFTING, &c 


11,524. J. B. Alliott and J. McC. C. Paton, Notting- 
ham. Sugar Mills. [2 Figs.] May 8, 1897.—This invention 
has reference to mills constructed with three horizontal rolls for 
crushing sugar cane to extract juice therefrom. In the well- 
known construction of which an example is illustrated in Fig. 1, 
the lower rolls A, B are some distance apart, and the cane, which 
is crushed first between the top roll C and one of the lower rolls, 
and then between the top roll and the other lower roll, in 
passing from the one lower roll to the other, has to traverse the 
distance between the two rolls, so that a trash turner D is needed 
to insure that the cane shall neither adhere to the first lower roll 
nor escape from the mill altogether, but shall pass on to be 
crushed between the top roll and the second lower roll. In con- 
sequence of the bolts E which hold the caps of the top roll bear- 
ings passing between the top roll shaft C! and the lower roll 
shafts A}, Bl, the lower rolls have had to be arranged at a con- 
siderable distance apart, thus necessitating the employment of a 














wide trash turner, which has been a serious objection. In the 
improved arrangement, according to this invention, the cap of 
each of the top roll bearings is held by two bolts ; the lower rolls 
A* B* are brought closer together, one of these (B*) being lower 
than the other, and the trash turner D* is made much narrower. 
The bolts E* that hold the caps of the top roll bearings are so 
arranged that, in the case of each cap, only one of the bolts E*, 
namely, that on the left of the figure, passes between the top 
roll shaft and a lower roll shaft, while the other bolt has the top 
roll shaft and the other lower roll shaft on the same side of it, 
both these shafts being between the two bolts. In cases where 
each of the caps of the top roll bearings is held by more than two 
bolts, the bolts which pass through one end of the cap pass 
between the shaft of the top roll C* and the shaft of the lower 
roll A*, whilst those bolts which pass through the other end of 
the cap have the top roll shaft and the shaft of the other lower 
roll B* on the same side of them, both these shafts being between 
the latter bolts and those holding the other end of the cap. (Ac- 
cepted March 16, 1898.) 


11,903, H. Alexander, Leeds. Machine for Pressing 
Bricks. [1 Fig.] May 13, 1897.—According to this invention 
there is provided a frame carrying a rocking beam at its upper 
end, and one end of the beam is connected by means of ar 
with the free end of alink. The opposite end of the link is ful- 
crumed to the frame, and the connecting pivot of the rod C and 
link is coupled by means of a rod with a crank which is rotated 
by steam or other suitable power. The opposite end of the rock- 
ing beam is connected through a connecting-rod with a crosshead 











Carrying a plunger K, which latter may, if desired, be formed 
rene Panel in its face. L is the mould box and M is a lower 
Paneer which is actuated by the lifting rods in the ordinary way. 
aoe internal plunger situated in the plunger M, a spring being 

“s nged to form an elastic seat for the plunger P. When the 
see 18 in use, the rotation of the crank rocks the aforesaid pivot 
a centre line of the rod © and link, thereby giving an 

p-and-down motion to the rocking beam. This action gives the 


parting a double pressure to the top plunger K when it is in the 
down position. Owing to the elastic seat on which the plunger P 
rests, any excessive quantity of material contained in the brick 
being pressed, depresses the panel instead of straining or breaking 
the press as it might otherwise doin the event of the plungers 
being non-elastic. On the rising of the plunger K, the plunger M 
is raised through the medium of the lifting rods, and as the 
internal plunger P slides in the plunger M it is not lifted by the 
rods, but is allowed to withdraw the panel from the brick, thus 
allowing the said brick to be withdrawn from the surface of the 
plunger M without difficulty. The internal plunger P may be 
supported on levers which multiply the power of the seating 
Spring or springs, or the panel may be ped in a piece with the 
lower plunger if desired. (Accepted March 16, 1898.) 


RAILWAYS AND TRAMWAYS. 


10,782. E. E. Dulier, Richmond, Surrey. A Method 
of Ventilating Railway Tunnels and Apparatus for 
that Purpose. [1 Fig.) April 30, 1897.—This invention re- 
lates to the ventilation of railway tunnels, especially applicable to 
tunnels of great length as in the case of underground railways. 
For this purpose there is fixed some distance under the crown of 
the arch a floor A having along it, in the case of a single line, a 
continuous slot, into which the chimney of a locomotive can freely 
project, or in the case of a double line, as shown, two such slots 
S. There is thus formed in the roof of the tunnel a continuous 
chamber, extending from station to station into which the loco- 
motives deliver their smoke, combustion gases and steam, and 
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from which, by channels C, at convenient places, these are drawn 
off by draught created by fans, chimneys, steam ejectors, or other- 
wise. For drawing off the smoke, steam, and gases, it is preferred 
to employ apparatus such as is described in Specification of Patent 
No. 17,779 of 1893 or No. 16,822 of 1896, as these apparatus serve 
not only to produce draught but also to cause deposit of impurities. 
The drawing indicates apparatus such as is described in the Speci 
fication of Patent No. 17,779 of 1893 consisting of an polite ip U- 
passage B having an upwardly-directed jet of steam in the 
ascending limb and a shower of water in the descending limb, 
from the base of which the gases, comparatively cleared from 
smoke, ascend bya chimney D. (Accepted March 16, 1898.) 


12,196. F. L. Lane and the Leeds Forge Company, 
Limited, Leeds. Spring Shoe or Holder for use 
with Pressed Me Underframes and Bogies for 
Vehicles. (4 Figs.) May 17, 1897.—According to this inven- 
tion, a single plate 1 of metal, such as mild steel, is cut or shaped 
so as to have in plan view, as shown in Fig. 1, three projections or 
lugs preferably with rounded ends, as shown, extending from 
one side or edge thereof, one of these projections or lugs extend- 
ing from the central portion, and the other two, from the end 
portions of the plate, the other or opposite side or edge of the 
plate baving one projection or lug which extends from the central 
portion thereof in the opposite direction to the other three pro- 
jections or lugs. After the plate has been thus cut or shaped, it 
is heated to about 900 deg. Fahr., and subjected to pressure 
between male and female dies adapted to dish or force inwards or 
downwards the central portion of the said plate (Figs. 2 and 3), 
and likewiee to press the central projections or lugs in an inward 
or downward direction, so as to bring them parallel to each other 

















or approximately so (see Fig. 2), the end projections or lugs being 
pressed so that they extend in the opposite direction to the cen- 
tral projections or lugs—that is to say, outwards or upwards. 
The plate may be pressed to shape between dies at one operation 
of a hydraulic or other suitable press, or the central portion 
with central projections or lugs may be pressed inwards or down- 
wards at one operation, and the end projections or lugs pressed 
outwards or upwards by a second operation. After the spring- 
shoe has left the press, its edgés may be trimmed or set in the 
usual manner. The new or improved spring-shoe is fixed in 
position by riveting (as shown), or otherwise securing the end or 
upward projections or lugs to the back or web 2 of a pressed-steel 
sole-bar of a vehicle underframe or bogie, the flat portions at 
each side of the depressed central portion beiog similarly secured 
to the lower flange 2a of the said sole-bar. The central depending 
projections or lugs thus fixed in position are provided with a 
transverse pin 3 to which one end of a bearing spring can be 
readily attached by means of a link. (Accepted March 16, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 
8937. T. Bredsdorff. Flensburg, Germany. Con- 


struction and Arrangement of Cargo Vessels. 
(2 Figs.) April 8, 1897.—Whilst following the spar-deck style of 





4m a short double movement at the end of its stroke, thus im- 


extending at the usual height, the whole ship’s length as a con- 
tinuation of the bridge, poop, and forecastle, an upper or auxiliary 
hold ——— A is provided above the weather-deck level, but 
instead of forming the sides or wall thereof in steps, they are set 
to a slope B, at which coal or grain in bulk fall or settle down by 
their own weight ; so that when this upper hold space is properly 
charged, the vessel becomes a perfect self-trimmer for such car- 
goes in bulk, and renders them so little liable to shift that shifting 
boards may be dispensed with. But instead of rounding off the 
hull above the water line, the sides of the ship are carried straight 
up to the usual weather-deck level, and a level-deck space C is 
providec on either side of the central or upper hold erection, the 
ship’s sides being then continued at the requisite or self-trimming 
slope to the spar deck D. Along the outside fringe or edge of the 
level deck space so formed, stays or posts E are provided at suit- 
able intervals, and accommodation is provided for logs of timber, 
as shown in Fig. 1, which, if suitably lashed by chains or the like, 
are securely lodged between the posts and the sloping parts B of 
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the ship’s sides, which form the walls of the upper hold erection. 
This provides a substantial addition to the cargo-carrying capa- 
city of the vessel, without detriment to the seaworthiness thereof, 
there being no loose cargo on deck. Similar posts E! are also pre- 
ferably provided along the spar deck, as shown in Fig. 2. But in 
order to provide free communication between the upper or 
auxiliary hold space and the lower or main hold space and un- 
obstructed by the transverse weather-deck beams extending 
across the hold space, these are carried up in the manner shown 
in the drawing annexed to the Specification of Patent No. 3951 of 
1895 ; but for structural compactness these deck beams are ewe 
ably made to follow the sloping contour of the upper hold space 
erection, instead of being stepped and gussetted wit knee-plates, 
but may, if preferred, be carried across the vessel as in the 
weather deck of ordinary construction. The main hold space and 
upper hold space are then available for timber cargoes, as well as 
cargoes of coal or grain in bulk. (Accepted March 16, 1898.) 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,192. . M. Wilson, ae, Dumbarton. 
Fluid-Pressure Motive Power es. [5 Figs.) 
May 5, 1897.—This invention has for its object to simplify and im- 
prove the construction and operation of such engines by substi- 
tuting for the ordinary crank, placed at right angles to the cylinder 
and piston-rod, means whereby the reciprocating movement of 
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the piston or pistons and rods is converted into rotary motion 
applied to a main shaft placed lengthwise of the cylinder, whereby 
a compact arrangement is obtained suitable especially for use in 
launches and small screw steamers, steering gear, dynamos, and 
the like. The improved engine comprises a cylinder A with re- 
ciprocating piston B operated by steam, gas, or other fluid pres- 





construction, in which the ship’s sides are carried up to a deck 





sure in the ordinary way, and on the end of the piston-rod C 
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there is fitted a pin or friction roller D to enter a continuous 
helical groove or guide E! so formed on the periphery of a drum 
E that the to-and-fro movement of the piston-rod pin D imparts 
continuous rotatory motion to the grooved drum E, which latter 
is secured on or forms part of the main shaft F to be driven. Upon 
the drum E there may also be formed a cam groove or ridge 
which engages a pin or roller on the end of the valve-rod G, and 
by the rotation of the drum imparts motion to the valve-rod G 
and valve H. Or the valve-rod G may, as shown, have a crank I at 
its outer end to which an eccentric-rod J is secured, the eccentric- 
rod being actuated from the eccentric disc K on the driven shaft 
F. In either case the motion of the valve H is such as to control 
the admission and exhaust of the steam or other fluid for the 
cylinder A. Atwo-cylinder or multiple-cylinder engine operating 
either at high-pressure or under expansion may be arranged to 
actuate a single drum or two or more drums in like manner, a 
convenient arrangement being to place two cylinders side by side 
and to carry the piston-rods along opposite sides of the grooved 
drum with the pins or rollers on the ends of the piston-rods 
working in the same groove, the one being at the outstroke whilst 
the other is at the instroke. (Accepted March 16, 1898.) 


11,227. L. J. Todd, London. Steam Boilers. [4 Figs.) 
May,5, 1897.—This invention relates to that class of steam boilera 
in which there is a firebox in the lower part, from which fire tubes 
are carried upwards in a smokebox, which may be either wet or 
dry, at the top of the boiler. According to one type of this inven- 
tion, Fig. 1, the fire tubes are arranged in the furnace roof in an 
annular manner, so as to leave a large space Bin the centre of 
the boiler free from tubes. In the water space of the boiler, a 
little distance above the top of the furnace, there is placed a cir- 
culating plate C pierced with holes for the tubes to pass through, 
and which turns upwards with a large opening into the central 
space which is free from tubes. When a dry smokebox is used a 
deflector A is placed in the upper part of the open central water 
space B when it is desired to spread the rising current of water 
laterally amongst the tubes. If the boiler is of large size, more 
tban one water space B may be formed amongst the tubes, instead 
of the single central space before described, and the circulating 
plate C will then be formed with an additional upward discharge 
hole, for each additional free water space ; and each water space 
willthen have its own deflector, if such is desired. Fig. 2 shows 
a boiler with a number of small discharge holes through the circu- 





































































































lating plate C amongst the tubes, instead of a single large open- 
ing. A circulation of water, directly over the roof of the furnace 
crown towards the central or other open space, commences when- 
ever the fire is lighted. As the heat increases the circulation 
becomes more rapid, until with a hot fire, a violent stream of 
water washes over the furnace top, and pours up the central or 
other space or spaces, until when meeting with its deflector, or 
with the submerged smokebox, or with the top of the boiler, it is 
thereby compelled to spread laterally amongst and throughout 
the tubes. The lower part of the tubes is thus first washed 
transversely with a rapid current advancing towards the central 
or other open space, and is then again washed transversely 
by the same current returning from the central or other open 
space towards the outer part of the boiler. The violent 
rush of water upwards through the central or other hole of the 
circulating plate, also induces, by means of its lateral action, a 
current of water to pass over the top of the circulating plate, in 
an inward direction amongst the tubes. By this means the flat 
top of the furnace crown is kept free from any injurious amount 
of deposit, with the consequence that the fire tubes can thereby 
be placed much closer than usual. (Accepted March 16, 1893.) 


MISCELLANEOUS. 
7635. J. H H. Duncan and T. Reich, London. 


Apparatus for Making and Exhibiting Kineto- 
scopic Pictures. [8 Figs.) March 24, 1897.—This invention 


Ffig.2. 














has for object to enable the apparatus to be used not only for 
producing upon a strip a number of successive photographs of a 
moving object for afterwards projecting or exhibiting such photo- 


strip necessary for intermittently feeding the same through the 
apparatus, thereby obviating the necesssity of employing a 
separate and costly perforating machine as heretofore usual. In 
this apparatus a celluloid strip 1 is intermittently fed through a 
vertical guide 2 by means of a rotary drum 3 provided with pins 
spaced apart to suit the pitch of the holes formed in the strip. 
Intermittent motion is imparted to the drum by means of a pawl 
that engagesa ratchet wheel 5 on the drum and is carried by alever 
arm 6 which is oscillated through a link from a crank on the main 
driving shaft 9. Backward rotation of the drum 3 is prevented 
by a gravity or spring detent engaging the ratchet-wheel 5 and 
forward rotation is controlled by a pawl which engages a ratchet- 
wheel, but is operated to release the drum at the required times by 
acam on the shaft 9. .The device for. punching the holes in the 
edges of the film comprises a pair of pins 18 carried by a plate 14 
and arranged to work horizontally through holes at the sides of 
the guide. The pins are caused to make their operative strokes at 
the required times by means of a lever 16 fixed to a rockshaft 
and operated by a cam on the shaft 9 so as to move the plate 14 
and pins 18 against the action of springs which encircle the pins 
13 and serve to effect the return stroke of the plate and pins. To 
enable the punching device to be thrown out of action, the lever 16 
is made in two parts, viz ,an upper and lower part, the parts being 
hinged together in such a way that the lower part can be brought 
into line with the upper part, whereupon it will be in position to 
be operated by the cam, but can be moved into a position at an 
angle with the upper part as indicated, by dotted lines in Fig. 1 
when it is desired to put the punching device out of use. A spring 
keeps the lower part in the required position. A roller driven 
from the main shaft may be provided upon which the strip may 
be wound after passing the pin drum 3, and a stripper plate 19 
may be provided for preventing the strip clinging to the drum 3. 
20 is the shutter which may be a rotary slotted plate fixed upon 
a sleeve mounted ona horizontal pin 22 on which the plate 14 may 
be mounted toslide. The sleeve is rotated from the shaft 9 through 
a vertical shaft and bevel wheels. The apparatus is inclosed ina 
casing and is provided with a photographic lens 26 when the 
apparatus is to be used for taking photographs, and through 
which the light of the lamp can be projected when the apparatus 
is tes used for exhibiting photographs. (Accepted March 9, 
1898. 


10,623. J.B. Alliott and J. McC. C. Paton, Notting- 
ham. Ironing Machines. [4 Figs.] April 28, 1897.—This 
invention relates to improvements in ironing machines of the 
kind in which ironing is done by means of a revolving cylinder 
that is covered with felt, and is arranged to revolve in a semi- 
cylindrical polished and steam-heated bed, the articles to be 
ironed being drawn by the revolving cylinder over the polished 
and heated surface and thereby ironed. The improvements have 
for object partly to render these machines more suitable for use 
in lunatic asylums or other places, where imbeciles or others who 
have access to the machines may expose themselves to injury 
from the machine in the ordinary course of working, and partly 
to simplify their construction. According to this invention, in 
order to prevent an accident occurring the machine is constructed 
as shown in Fig. 2, with a longitudinally-arranged fixed bar 5 
placed in proximity to the revolving cylinder 2, and the feed bar 
1 is so constructed and arranged that it must be withdrawn out- 
ward and beyond the fixed bar 5 in order that the article to be 
ironed may be drawn upon it, and then moved inward and under 
the fixed bar in order to bring the article into contact with the re- 
volving cylinder 2, The spaces between the movable feed bar 1 





and the fixed bar 5, when the former is in the closed and open 
positions, are such that it is impossible for the fingers or the hand 
of the attendant to be passed between them in such a way that 
either could be caught between the feed bar and the revolving 
cylinder. The space between the fixed bar 5, and the cylinder 2 
may be covered by a suitably-supported fixed guard plate 5a. The 
feed bar hitherto in general use in ironing machines has been 
mounted to turn on pivots or axles attached to its ends or to 
plates fixed to itsends. Now according to thisinvention, as shown 
in Fig. 2, the feed bar 1b is constructed of flexible-sheet steel and 
secured at its lower edge 1c to the ironing bed or trough 4. 
Suitable means are provided to stiffen the outer edge or end 1d 
of the feed bar longitudinally, as for example by bending it upon 
itself as shown. In some convenient way the bar 1), when 
required, presses the article to be ironed into contact with the 
revolving cylinder. This is effected in the arrangement shown by 
the elasticity of the flexible bar itself. 7 is a bellcrank lever 
adapted to be operated through a rod 8 and treadle for withdraw- 
ing the flexible bar from the cylinder 2 for the purpose of insert- 
ing articles to be ironed between it and such cylinder. (Accepted 
March 16, 1898.) 


7364. W. H. Dawson and J. Stott, Otley. Method 
of and Apparatus for the Delivery of Sheets and the 
Braking of Printing Machine Cylinders. [3 Figs.) 
March 22, 1897.—This invention has for its object certain improve- 
ments in stop-cylinder printing machines by a novel combination 
of parts so arranged that each sheet of paper, or the like, after 
passing through the machine, is delivered into or on a receptacle 
or delivery board, without the use of flyer or fan, and thus pre- 
vents the marking or smearing of sheets, which hitherto has been 
a defect, and at the same time lessens the cost of production. The 
sheet being fed from the feed board D is received by the grippers 
Alon cylinder A, whilst in a stationary position, receives its im- 
pa while the cylinder is travelling in the direction indicated 
y the arrow, and is taken up to the taking-off cylinder B. The 
grippers A 2 are so timed to receive the sheet from the grippers 
A 1 and convey it round the cylinder B and undershaft C provided 
with bowls to rest upon the edges of the sheet, or in the gutters 
of the printed matter; the grippers A 2 now release the sheet, 
and it is held by the bowls on shaft C. About this point the cy- 
linder A has made one revolution, and is practically stationary 
whilst the table reciprocates and engages with the cylinder again, 
bringing forward a second sheet. During the time this is being 
operated upon as previously described, the first sheet is conveyed 
away by the endless tapes L. When the second sheet arrives at 
the point described for the first sheet, the slides G are at their ex- 
tended position, and the tapes become stationary. At this point 
the rack K being engaged with pinion wheel I, operates wheel H, 
geared with slide G, and brings it into its contracted position, 
thus removing the bearing of the sheet and depositing it on the de 


and supported by lever 6, are raised or removed to clear the tape 
roller 4. But when the reciprocating motion is stopped and de- 
liver the sheets without its operation, the levers 6 are lowered, so 
that bowls on bowl shaft 5 may rest upon roller 4, to hold the 
sheet until a third sheet is fed, which then deliver it on the deli- 
very board ; or the lever 6 may be supported from side arm F, in a 
fixed position, when the roller 4 may come in contact with it at its 
extended position, when the reciprocating motion is in operation, 





























The improvements also consist in arranging two or more brakes on 
the brake wheel of the impression cylinder and in connecting them 
together in such a manner that when in operation they will give 
equal pressure on the brake wheel of the impression cylinder so as 
to prevent uneven wear of bearing of cylinder and to reduce the 
hitherto variable pressure caused by the raising or lowering of the 
cylinder whilst reducing the very great friction caused by using 
one brake alone. (Accepted March 23, 1898.) 


9995. J.Smith, South Hylton, Durham. Apparatus 
for Straining Paper Pulp. [2 Figs.] April 21, 1897.—In 
the arrangement of vat generally used at present, the horizontal 
strainer plate is fixed to the sides or bottom of the vat, and which 
are or is separate from the vibrating plate or disc. This vibrating 
plate receives an up-and-down motion by means of a crank or 
other mechanism. The joint between the vat and vibrating plate 
or disc is kept tight in order to retain the pulp, and this is 
effected by means of a thin flat sheet or strip of india-rubber fixed 
to the vat and vibrating plate. The movement of the vibrating 
plate causes alternately a partial vacuum and compression in the 
part of the vat between it and the strainer plate, the result being 
that the holes or slots in the strainer plate are kept open and 
clean. This form of joint between the vibrating plate and the 
vat only lasts a short time and has often to be renewed, therefore 
instead of using india-rubber of a flat section, there is employed 
according to this invention a rubber H of a solid circular section, 
or a circular section with a hollow core, or a pneumatic tube. A 
flange D or rim of suitable form, and having a recess to suit the 
rubber band or tube, is fixed to or in one piece with the vat. The 
vibrating plate is also provided with a suitable surface for the 
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band ortube. The band or tube is inserted between the vibrating 
plate and the flange or rim, and having a certain amount of 
initial compression when the vibrating plate is farthest from the 
strainer plate, will assume an elliptical form, and thus keep the 
joint tight. When the vibrating plate is nearest to the strainer 
plate, the band or tube will be still further compressed. (lis the 
disconnectable part of the vibrating plate. This form of joint 1s 
suitable for other forms of strainers. In addition to the method 
above described, the arrangement may be reversed, that is the 
rim or flange fixed to or in one piece with the vat may be on the 
underside of the tube, or have the tube resting on it, and the 
surface on which the tube rests may be recessed or plain. The 
vibrating plate will therefore rest or bear on the tube, and may 
have the surface in contact with the tube plain or recessed. The 
vibrating plate may be in more than one piece to facilitate the in- 
sertion of the tube in position. In this arrangement the band or 
tube should be slightly compressed when the vibrating = 
nearest to the strainer plate or at its top position, and will be 
still further compressed the further it is removed from this posi- 
tion, or at its lowest position. (Accepted March 23, 1898.) 


UNITED STATES PATENTS AND PATENT PRACTIOB. 
Descriptions with illustrations of inventions patented in = 
United States of America from 1847 to the present time, = 
reports of trials of patent law cases in the United States, witoed: 








livery board E. When the reciprocating motion is in use for the 





graphs, but also for making the perforations in the edges of the 


delivery of sheets as above described, the shaft carrying bowls 5, 


consulted, gratis, at the offices of EN@INgERING, 35 and 36, 
street, Strand. 
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MICROSCOPIC OBSERVATIONS ON 
DETERIORATION IN STEEL RAILS. 


By Tuomas AnpReEws, F.R.S., M. Inst. C.E., 
F.C.S., Telford Medallist and Telford Prizeman 
Institution of Civil Engineers, Bessemer Prize- 
man Society of Engineers, Metallurgical Labora- 
tory, Wortley, near Sheffield. 

(Continued from page 453.) 
Ratt FRacturep 1n SERVICE. 
Microscopic Structure, Chemical and Physical Pro- 
perties of « Bessemer Steel Rail, broken after Three 

Years’ Wear. Index K.—By the kind permission 

of the engineer of another of the principal railways 


iat een 








a6 A 
ORIGINAL SECTION 65 POUNDS. 


Fig .83. 


Fig. 85. 








PRESENT SECTION AT END OF RAIL. 
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PRESENT SECTION AT FRACTURE. 


in England, the author received a portion about 
1 ft. 11} in. long from the end of a rail which had 
fractured in service. 

The rail had only been in use fora period of three 
years previous to the fracture occurring. The rail 
was laid in gravel ballast on the level in a curve of 
387 ft. radius, and it was subjected to a great 
amount of skidding on a part of the line over which 
many heavy goods trains pass. The original section 
was 85 1b. per yard, as seen (two-fifths full size) 
in Fig. 82, the present section at the end of the 
rail is given in Fig. 83, and the present section at 





The rail was considerably and abnormally worn 
down on the inner face near the fracture, and for a 
distance the face of the rail was ground down and 
deeply grooved or scored in a very peculiar manner, 
as shown by the photographs of the rail face, 
Figs. 85 and 86. This appears to have been the 
result of the action of heavy goods-engine wheels 
on the rail, and the chemical analyses further show 
that the steel was of comparatively inferior quality, 
and not of a suitable composition for resisting 
abrasion. The rail, in the centre of the face and 


towards the outer edge, was in a moderately good 
condition, apart from the scored portion of the 
rail, though there were indications of areas of 
segregations and small blow-holes. 





tioned above. The width of this flaw was in some 
places nearly ;\; in., and varied in width downwards. 
The appearance of this flaw, as seen in section on 
the summit of the rail web at its junction with the 
rail head, is shown in Fig. 88. This flaw bifur- 
cated and formed other ramifications extending up- 
wards into the rail head, as seen in Fig. 89. The 
wonder is, the rail did not break near this point, 
close to the end, instead of in the place where the 
fracture actually occurred. 

The steel is abnormally honeycombed, in places, 
by the micro - segregation of the excess of the 
sulphur and other impurities. Hence, the rail has 
not only readily crumbled away and worn badly, 
becoming scored on parts of the face, but the same 


Fig. 86, Rail face, Bessemer steel rail, 


Rail face, Bessemer steel rail. 


Rail fractured after three years’ service, 





Original section 85 lb. Loss in weight in pounds 


per yard per annum 1.25. 
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per yard per annum 


The present weight of the rail is about 81} lb. 
per yard; this indicates an average loss in the 
weight of the rail of 1.25 1b. per yard per annum, 
which is abnormally excessive. The rail had 
also suffered considerably from corrosion on the 
sides of the rail head. The rail bottom had worn 
to the extent of 4% in., where it had rested on the 
chair. 

The fracture, which was 1 ft. 11} in. from the end 
of the rail, was of a very clean sharp-cut character, 
showing the rail to have been in a brittle con- 
dition. The appearance of the fracture is given in 
Fig. 87. The author cut sections from near the 
end of the rail, and discovered a long internal flaw 
running longitudinally in the centre of the web of 
the rail for a distance of above 7 in. This flaw ex- 
tended downwards from the junction of the web 
with the rail head for a distance of about 1} in. 
From this it will be seen that the rail web was prac- 
tically split in two, as there was no cohesion be- 
tween the metal on either side of the web centre, 





the point of fracture is given in Fig, 84, 





which was divided by the long interna] flaw men- 


Rail fractured after three years’ service. 





Original section 85 lb. Loss in weight in pounds 


1.25, 


cause has rendered the rail brittle under the stress 
of vibratory shock. _The author considers the above 
is one prominent cause of the fracture. 

Further, on attempting to machine a portion from 
the rail head, for purposes connected with the in- 
vestigation, the rail head actually split up into 
about half-a-dozen separate pieces; the lines of 
fracture being along the line of the centre of the 
ingot, and its ramifications extending into the rail 
head as shown in Figs. 88 and 89. These various 
indications, and especially the presence of the large 
central longitudinal flaw alluded to above, which 
practically divided the web, and also weakened the 
lower part of the rail head (see Figs. 88 and 89), 
point to the probability that sufficient length had: 
not been sawn off from the end of the finished rail, 
which at that end (evidently representing the top 
of the rail ingot) showed manifest signs of un- 
soundness traceable to the above cause. 

Chemical Analysis of the Rail.—Chemical analyses 
were made of the rail at the point of fracture with 
the results given in Table XXXIV, 
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TABLE XXXIV.—Percentage Results. 
| Worn Rail : . . 
nose | Pann: Rail Foot. Average. 
Combined carbon | 0.890 0.400 0.400 
Silicon .. ie 0.100 0.117 0.108 
Manganese 0.972 0.987 0.979 
Sulphur .. 0.170 0.180 0.175 
Phosphorus... 0.094 0.091 0,092 
Iron by difference 5 98.246 
o s 100.000 
| 





“0.390 per cent. 


ee »» side of rail face 0.410 a 
centre of rail head .. 0.410 " 
8 foot of rail se 0.400 Ke 





Fie. 87. Ap 85 Ib. 


section. 


arance of fracture, Bessemer steel rail. 


Broken after three years’ service. 


(See remarks on results of the chemical analyses 
under the head of ‘‘General Remarks.”) There 
were indications of segregation of the impurities, 
but especially of micro-segregation, as more parti- 
cularly shown by the microscopic examination. 

Physical Examination of the Rail.—Portions were 
machined from the rail head and rail bottom, and | 
tested for physical properties, with the results 
given in Table XXXV. 


TABLE XXXV. 























aa | a oc @: - 
Original 12.) 2 (25 | $5 _ 
Dimension’.|22) ac |@6 | SS 
S£| 3° lan | @o : 
_ __ fg) S5\4 | ea §/s 
| Bo| feo (se ..| 55 3 ig 
2: s&) 2% | | 6 ais, 
Size | gs\e8ic $ EH t& s¢ 
in | Area.J@ ¢| 25 (S05 a3 g Ze 
Inch. | AS a? 242) 55 8 a) 
|sq. in.] in. | tons | p.c. | tons p.c. p.c 
Rail head centre* | .564 | .250 2 | 20.08 | 51.2 | 39.20 28.0 42.0 
Junction of rail | | | 
head with webt| .564 | .250 | 2 | 18.76] 49.9 | 37.60 229.0 39.2 
Rail foott.. -564 | .250 2 | 21.88 | 54.0 | 40.48 24.5 42.0 
| 


| 

~* 25 per cent. finely granular, 75 per cent. silky fibrous. 
t Silky fibrous with a trace finely granular. | 
These results are not unsatisfactory, but show a | 


fair tonnage strength and good elongation at this | 
part of the rail. 





carefully prepared, polished, and etched. 





| magnification of 300 diameters. 


High-Power Microscopical Examination at 300} isolated areas which amounted to as many 
Diameters. —A micro-section was prepared from the | 72,473,522 (seventy-two millions four hundred and 
rail head near to the point of fracture so as to give | seventy-three thousand five hundred and twenty- 
a longitudinal micro-section of the face of the rail. 
At this point the face of the rail was deeply scored. | 

The micro-section was 4 in. in diameter and was | millions eight hundred and thirty-seven thousand 


A microscopic examination was then made at a steel. 





as 


two) per cubic inch of the steel, and in some other 
| areas there were as many as 29,837,754 (twenty-nine 


/seven hundred and fifty-four) per cubic inch of the 
The micro-flaws in steel rails appear chiefly 
| to consist of micro-segregations of the impurities, 


| The general micro-crystalline structure of the) such as sulphide of iron, sulphide of manganese, 


| steel rail was not very satisfactory. The normal silicide and phosphide of iron, &c., which are gene- 


carbide of iron areas were, however, fairly evenly | 


rally present in the flaw areas in a more or less 


dispersed throughout the mass without much ten- | mixed condition ; though sometimes these impuri- 


dency to segregation. 






There was also a general! ties seem to exist separately. 


INTERNAL FLAWS. 























SECTION AT A.B. 
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Fig. 89. 








SECTION OF RAIL NEAR THE END 
SWEWING INTERNAL FLAWS. 


ones. 

normal interlocking structure as between the ferrite 
portions of the steel and the carbide of iron areas. 
There were, however, an abnormally large number 
of internal micro-sulphur and other flaws in many 
places in a concentrated state of micro-segregation, 
and many of these were comparatively of consider- 
able size. An approximate estimate was made of 
the total number of micro-flaws present in some 











STEEL RAIL FRACTURED AFTER 3 YEARS SERVICE. 


The author took micrometer measurements of a 
number of these typical micro-flaws with the results 
given in Table XXXVI. 

Careful micrographs were also taken showing the 
general micro-crystalline structure of the steel. 
These are reproduced in Figs. 90, 91, and 92. 

The general microscopic structure of this rail was 
unsatisfactory and inferior. A large number of 
micro-segregated sulphur and other flaws had in 
many places prevented proper metallic cohesion be- 
tween the ultimate particles of the steel, and had 
induced numerous lines of weakness which the 
author considers have led to the final fracture of the 
rail. Sulphur (which was present in great force 
and in a micro-segregated condition), the author 
considers, has been a deadly enemy and helped 
to produce the destruction of this rail, as indicated 
by the microscopic examination of the steel. 


TaBLE XXXVI.—Sizes of Some Typical Internal Micro- 
Flaws in Fractured Bessemer Steel Rail After only 
Three Years’ Wear. 

Dimensions in Parts of an Inch. 
a Dimensions. Transverse Dimensions. 
0034 


0 0.0 06 
0.0022 0.0006 
0.0020 0.C006 
0.0018 0.0006 
0.0016 0.0002 
0.0050 0.0004 
0.0026 0.0004 
0.0020 0.0006 
0.0020 0.0004 
0.0008 0.0002 
0.0016 0.0002 
0.0016 0.0006 
0.0028 0.0004 
0.0012 0.0004 
0.0012 0.0004 
0.0026 0.0002 
0.0016 0.0006 
0.0034 0.0004 
0.0020 0.0006 
0.0020 0.0004 

Average 0.0022 0.00045 


The above results are not the total number of 
micro-flaws present in the section, but are typical, 
and are given here as an illustration. . 

General Remarks.—This rail may be considered as 
a typical example of the unreliable and_ i 
tory result of a combination of high silicon, hig 
manganese, high sulphur, and high phosphorus 1 
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MICROSCOPIC EXAMINATION OF STEEL RAILS. 





Fic. 90. Micro-crystalline structure. Fractured Bessemer steel 
rail (851b.). Longitudinal section from rail face. Time life 
three years. Rail broken in use. As seen under a magnifica- 
tion of 300 diameters. Actual magnification shown by diagram 
175 diameters. Actual diameter of field 0.015 in. 


rail steel. The percentage of combined carbon was 
satisfactory. The silicon was most abnormally high, 
the manganese was in excess of what is required 
for a good rail steel, the sulphur was present to 
fully three times the quantity which ought to exist 
in a good rail steel, the phosphorus was also present 
to the extent of more than 50 per cent. beyond 
what it should be. 

This combination of excessive impurities has un- 
doubtedly led to a weak and brittle rail, and one 
also incapable of enduring the abrasion of ordinary 
wear. 

One of the chief causes of this failure has been 
the micro-segregation of the sulphur, phosphorus, 
and other impurities between the facets of the 
ultimate particles of the steel, which has produced 
lines of internal weakness from want of proper 
internal micro-physical cohesion between the ulti- 
mate crystals of the steel, as in many places the 
presence of these impure alloys had caused places 
where there was little cohesion between the crystals 
of the metal. This is illustrated on reference to 
the micrographs, Figs. 91 and 92. 

This rail is a striking example of the brittleness 
and risk attending rails containing any excess of 
impurities, and shows the importance of having 
careful chemical analyses, physical and sometimes 
microscopic tests, made on finished rails (and not 
on rail ingots) in course of testing, and inspection 
before rails are finally passed as satisfactory, and 
suitable for railway service. 


(To be continued.) 








MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XIX. 


THe Roiunc-Mitt DEPARTMENT. 


Tus important department of the Creusét Works 
was founded by M. Eugéne Schneider at the time 
when the French Commercial Treaty of 1860 came 
into operation. The effect of this treaty was largely 
to reduce the tariff on all imports, which had up 
to that date protected French metallurgy, among 
other industries. The immediate result was, of 
course, inevitable ; competition with foreign iron 
works became impossible, owing mainly to the 
ancient and imperfect plant in use at the old 
Creusdt forge, which had been put down in 1827 
with the help of English engineers, and which, 
under the fostering aid of Protection, continued to 
serve the purpose. 

_ Rising promptly to the necessities of the situa- 
tion, M. Eugéne Schneider, assisted by his son, 
M. Henri Schneider, prepared the plans for the 
new rolling mills, and their execution was at 
once put in hand. The levelling of 16 hectares 
(40 acres) of very uneven ground involved earth- 
works of considerable magnitude. This was begun 
in 1861 ; the erection of the buildings was then 
carried on rapidly, as well as the construction and 
erection of the engines and new plant. In 1865 








Fie. 91. Micro-crystalline structure showing internal micro-flaws. 
Fractured Bessemer steel rail (85 1b.). Longitudinal section 
from rail face near fracture. Time life three years. Rail 
broken in use. As seen under a magnification of 300 diameters. 
Actual magnification shown by diagram 175 diameters. Actual 
diameter of field 0.015 in. 


the puddling furnaces and iron rail mills were set 
to work ; the installation of other mills followed 
without interruption, and in 1867, the year of the 
second great Paris Exhibition, this great under- 
taking was completed. 

These rolling mills were methodically laid out 
as a whole and in every detail, in order to meet 
all requirements as to dimensions and quality of 
output. They were justly considered as a model 
of their kind, and were visited by a great number 
of foreigners who were in France at the time they 
were started, especially by Americans, who, later 
on, built the gigantic establishments now at work 
in the United States. 

We may quote here a reference to these early 
rolling mills, taken from our own columns (see EN- 
GINEERING, vol. iv., 1867, page 476): ‘‘ By far the 
most imposing structure at Creusdt, and one which, 
in its way, has no rival in the world, is the new roll- 
ing mill, which is covered by a roof in five spans, 
and 1350 ft. long, supported on cast-iron columns, 
but inclosed at the sides by continuous glass 
windows. The first span of the roof covers the 
portion devoted to forming the piles of puddle bars 
as they come from the puddle mill at the side of the 
new building. The next portion contains the heat- 
ing furnaces, in the chimney of each of which is 
placed a vertical cylindrical boiler without flues, 
3 ft. 6 in. in diameter, and extending a short dis- 
tance above the roof, the heat passing around the 
outside of the boiler, and issuing from the brick- 
work casing by means of iron chimneys by the side 
of the steam-room. This form of boiler is very 
common at the French iron works, and gives great 
satisfaction. Next, under the centre roof, which 
has the widest span, are the trains of rolls of all 
sizes, from such as are suitable for rails or girders 
down to the rapid guide-roll for } in. square. 
Following this is the straightening shed, and, 
lastly, the despatching shed, into which the lines of 
railway enter to receive the finished product. The 
appearance of symmetry presented by this mill, 
with its long row of vertical boilers and its suc- 
cession of train of rolls, is very striking, and makes 
even the largest of our English mills seem diminu- 
tive by comparison.” 

Besides completing a first-class plant from the 
commencement, Messrs. Schneider and Co. orga- 
nised a special system as regards control of the 
work, account-keeping, and regular inspection of 
the raw material and of finished products, thus 
enabling the central office to ascertain exactly at 
any time the state of affairs in this particular de- 
partment. 

The outside appearance of the rolling-mill depart- 
ment has been altered but little since that time, 
notwithstanding the constant improvements which 
have been made, in order to keep the plant up to 
the highest standard of efficiency and modern prac- 
tice, and especially in the substitution of mecha- 
nical for hand labour. Thus, mechanical puddling 
has taken the place of hand puddling for common 
qualities of iron ; two roll mills have been super- 









Fig, 92. 


Micro-crystalline structure showing internal micro-flaws, 
Fractured Bessemer steel rail (85 1b.). Longitudinal section from 


rail face near fracture. Time life three years. Rail broken in 
use. As seen under a magnification of 300 diameters. Actual 
magnification shown by diagram 175 diameters. Actual dia- 
meter of field 0.015 in. 


seded by three-high and reversing mills; the fur- 
naces are charged mechanically by processes which, 
while they are less tedious for the men, reduce 
the cost of labour. 

At the present time, the Creusét rolling-mill 
department, a plan of which is shown in Fig. 162, 
page 621, occupies a space of 16 hectares (40 acres) 
of which 7.5 hectares (19 acres) are occupied by 
buildings. The rolling-mill building (Figs. 160 and 
161) alone covers 4.50 hectares (10.65 acres) ; it 
consists of six connected bays, of varied height and 
span. Its length is 380 metres (1250 ft.). The 
iron framing is of a light and elegant construction, 
giving a fine appearance to the building. 

The other principal shops are the two containing 
the puddling furnaces, each one 74 metres (243 ft.) 
long by 80 metres (263 ft.) wide, and the bar stores 
which are in the same line with the rolling-mill 
building. The space covered by these stores was 
formerly occupied by the heavy rail - finishing 
machines. The shops of secondary importance are 
those containing the machine tools for maintaining 
the plant in repair ; the testing shop and build- 
ings covering the circulating pumps; the electric 
station, &c. About 14 kilometres (9 miles) of 
normal gauge railway are laid in the shops and 
yards, the lines being united to the blast-furnaces 
and steel works through the tunnel which runs 
under the town ; they are besides connected with 
the other departments of the works and also to the 
Paris-Lyons and Mediterranean Railway. 

The quantity of crude material worked averages 
about 150,000 tons per annum ; the coal consump- 
tion is about the same quantity, while 120,000 
to 140,000 tons of finished products are turned out 
annually. Faur light locomotives and 13 portable 
steam cranes serve the various shops. The plant 
has been arranged so as to obtain systematic and 
continuous working, and to prevent the carrying 
backwards and forwards of the material under treat- 
ment ; the cost of manufacture has been thus re- 
duced considerably. For instance, as regards the 
manufacture of iron (the sole object for which the 
plant had originally been established) from the 
point of arrival of the pig until the rolled material 
reaches the delivery wharf, a straight line is fol- 
lowed forward through the puddling furnaces, the 
shingling hammers, the roughing rolls, the shears, 
the piling, the reheating furnaces, the finishing 
rolls, the inspection platform, and the delivery 
on the railway trucks. 

Since 1869 steel has gradually superseded iron, 
and at the present time more than half of the 
products manufactured at Messrs. Schneider and 
Co.’s rolling mills are of steel. The ingots, as a rule, 
are received hot from the steel works, and are dis- 
tributed among the various mills for direct rolling ; 
in several cases, however, the ingots are first turned 
into blooms. The rolling mills occupy 3000 work- 
men in day and night shifts, no work being done 
on Sunday. The necessary motive power is pro- 
duced by 140 steam engines of various sizes, their 





total energy being 11,000 nominal horse-power. 
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There are besides 14 steam hammers. The neces- 
sary steam for the whole of the plant is produced 
by boilers placed near the puddling and reheating 
furnaces ; they are connected with each other and 
produce 675 tons of steam every 12 hours. As the 
total quantity of steam required is 760 tons, the 
difference of 85 tons (12 per cent.) is made up by 
eight auxiliary boilers, which act as regulators, and 
maintain the pressure at 5 kilogrammes (71.115 Ib. 
per square inch); the number of these boilers in 
use varies according to the work in progress. 

Steel, though requiring a lesser degree of re- 
heating, requires greater power for rolling than 
iron ; therefore, through the increase in the pro- 
portion of steel manufactured, Messrs. Schneider 
and Co. were ob‘iged to replace most of the old 
vertical boilers heated by the furnaces with special 
multitubular boilers, which produce 4} lb. to 5 lb. 
of steam per pound of coal burnt in the furnaces. 
This type of boilers, which will be illustrated here- 
after, does not take up more room than the vertical 
boilers, and does not interfere in any way with the 
draught of the furnaces. 

An electric station has been put down for the 
production of energy, which is distributed to the 
various shops, and is employed to work a large 
number of machines. Another, but older, means of 
transmitting the power necessary for this depart- 
ment, is by water pressure ; there are at work a 
number of pumps and accumulators which trans- 
mit to the various machines a pressure of 35 kilo- 
grammes per square centimetre (498 lb. per square 
inch). 

As there are no rivers in the vicinity of Creusot, 
water, and more especially that coming from the 
condensers, has had to be stored in a large lake 
which contains 380,000 cubic metres (13§ million 
cubic feet). The rolling mill department alone 
requires more than 2000 cubic metres (70,640 cubic 
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feet) per hour. The water is pumped up from this 
lake, and returns to it afterwards, to be again 
pumped up. The lake is fed by the water from a 
small stream 18 kilometres (11 miles) distant. This 
is diverted and brought down to Creusét through 
pipes ; the rain water is also collected. Six pumps 
of 75 horse-power each are placed in a special build- 
ing of the rolling-mill department ; four of these, 
the capacity of which is 600 cubic metres (21,190 
cubic feet) per hour, serve this department. They 
deliver into a small reservoir shown on the right- 
hand of the general plan, Fig. 162, the water 
running down from there to the various parts of 
the department. The two other pumps have each 
a capacity of 300 cubic metres (10,595 cubic feet) 
per hour; they deliver in higher reservoirs than 
the one above mentioned, the water from these 
being distributed in other parts of the works. 

The rolling-mill department may be conveniently 
divided for description into two principal parts. 1. 
The puddling section, which decreases in import- 
ance every day. 2. The rolling section, which, on 
the other hand, is constantly developing. 

Puddling.—At the commencement there were in 
the two buildings devoted to the special purpose 
as many as 100 single puddling furnaces. To- 
day there are only 40 of these; 21 serve for the 
manufacture of high-grade iron, and the remaining 
19 have been transformed into double-ended me- 
chanical furnaces, devoted to the treatment of lower 
grades. The average charges are 550 kilogrammes 
(say 11 cwt.). These furnaces will be illustrated 
on a future occasion. The mechanical puddling 
arrangement adopted has done away with a great 
deal of hand labour and has brought the efficiency 
of the furnaces to 10 or 11 heats per 12 hours. 

Pig iron coming from the blast-furnaces is either 
used direct or stacked; there is always a large 
quantity on hand ready for immediate working. 
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The puddling furnaces are placed near each other, 
and form together approximately a semi-circle, in 
the centre of which are nine 3-ton steam hammers 
for shingling the balls. These are then rolled 
direct in two roughing trains with three high rolls, 
worked by a 200 horse-power engine. All the bars 
are weighed, and then broken, in order to judge of 
the quality ; the men are paid according to weight 
and quality produced. 

The brands vary from the common quality, styled 
No. 2, to the high-grade quality, styled No. 7, 
which is equal to the best brands manufactured at 
any other works. The bars are distributed among 
the various rolling mills in the next building 
to be sheared and piled for the manufacture of 
merchant bars and sections. The space origin- 
ally occupied by the puddling furnaces, which 
have been pulled down, serves for storing and 
classifying scrap. 

Rolling.—All the mills for finished products, 
bars, sheets, and plates, are placed under the large 
bay of the main building mentioned above, and of 
which they occupy the whole length. But this 
length of 380 metres became entirely insufficient, 
and a second parallel line of mills had to be put 
down for sheet rolling. : . 

It is impressive to witness, especially at night, 
the whole of the mills in operation together. Near 
the entrance are the small rolls, running at a high 
speed, for the manufacture of wire rods ; beyond, 
they increase gradually in size to those which 
serve for rolling heavy round bars, bulb bars, and 
girders ; these are rolled in lengths of 35 — 
(115 ft.), and are afterwards sawn hot or sheared. 
There are 12 mills for merchant iron and sections, 
the diameter of rolls varying from .250 metres 
(9Z in.) to .760 metres (30 in.), with housings and 
accessories built in proportion. The trains are, 
as a rule, worked in pairs of equal power, by two- 
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cylinder Corliss engines, the motion being trans- 
mitted by powerful gearing and flywheels fitted 
in the mill shafts. The rolls have the following 


speeds : 
-250m = 92 in. diameter... 269 revolutions 
ee eae 150 e 
475 ,, =18}},, 6 cs 100 = 
600 ,, = 233 ,, eS “ 80) a 
640 = 25% ,, ve . 70 to 80 2 
760,, = ,, Zs 60 a 


All these mills are fitted with three-high rolls. 
The two-cylinder Corliss engines vary in power 
from 400 horse-power for the smaller mills, to 600 
horse-power for the larger ones. The mill for large 
sections and long lengths is the only one worked 
direct by a special compound engine, at 60 revolu- 
tions, the power of which averages 1500 horse- 
power ; motion is transmitted from it to the central 
roll. 

Reheating furnaces, varying in size according to 
the material to be rolled, are placed in a lateral 
bay opposite each mill. The grates of these fur- 
naces are of the usual type, and air is driven from 
underneath by means of fans. Washed small coal 
is used as fuel, and the waste gases serve to heat 
the multitubular boilers, as mentioned above; the 
temperature of the smoke escaping from the chim- 
neys is under 300 deg. Cent. The same furnaces 
serve for heating iron or steel, as the case may be, 
but never simultaneously. The charging and dis- 
charging of the furnaces are effected by means of 
long trucks ; these are pushed along the flooring of 
the works, which is formed of cast-iron slabs. 

Under the bay, next to the one covering the 
furnaces, are the shears for cutting up the puddled 
bars for making the piles. In the rear of each of 
the mills are the necessary machine tools for cutting 
the rolled bars to length, either hot by means of 
saws provided with carrying rollers, or cold by 
means of shears to and from which the bars are 
carried mechanically. The barsarethenstraightened, 
and carried on rollers to the delivery wharf. 

Messrs. Schneider and Co. were among the first 
in France to manufacture rails. They began roll- 
ing them in 1832 at their old forge, and they con- 
tinued rolling both iron and steel rails in their new 
forge up till 1880. Two large mills were set apart 
for this manufacture on a large scale until 1885, 
when they ceased rolling heavy-rail sections. In 
their Creusét works they now only roll light sec- 
tions, but they have established in the east of 
France, in conjunction with Messrs. De Wendel, 
rolling mills for heavy railway material. We append 
an interesting tabular statement giving the quan- 
tities of iron and steel rails rolled at Creus6t during 
a period of 50 years, from May, 1841, to May, 1897 : 




















— Iron Rails.) Steel Rails. Total. 

tons tons tons 

For France 706,611 687,061 1,378,670 

For export to Switzerland 20,596 11,950 82,546 

ie Germany af 2,458 2,458 

” Denmark 509 jis 500 

< Sweden .. 6,669 522 7,191 

” Russia a 307 66,242 66,549 

ae Turkey .. 1 =5 8,021 8,021 

ee Austria-Hungary 35,985 3,253 39,238 

a Italy = **- 42,970 35,008 77,978 

ee Spain “ al 18,278 = 18,278 

- United States .. - 11,500 11,500 

i Brazil. We 3,829 8,829 

% Argentine Rep. 13,553 13,558 

Total export 125,305 156,341 281,646 
Grand total .. 831,916 


823,402 | 1,655,318 
VICKERS’ GUNS. 

Messrs. Vickers, Sons, aNp Maxm, Limited, 
manufacture every type of ordnance, their plant, as 
we have shown in our preceding volume (lxiv., pages 
760 and 791), being capable of dealing with guns 
of over 100 tons weight, but the demands of the 
artillerist are now contined within the limits 
marked by the 50-ton gun, hurling an 850-lb. 
projectile from the muzzle with a velocity of 
2750 ft. per second, and the automatic gun firing 
as many as 800 shots per minute. All the 
intermediate types of guns need not be dealt 
with ; the more prominent examples will suftice, 
but the dimensions and _ ballistics of all are 
shown in the Table on the opposite page. The large 
breechloaders for use in battleships include 12-in., 
10-in., and 9.2-in. calibre guns, while the quick 
firers are 8-in., 6-in., 4.7-in., 4-in., and 3-in. 





weapons, with many Maxim and machine guns. 
é : 
The method of constructing most of the larger guns 





is known generally as the steel and wire - wound 
system. 

An interesting feature of all the guns is the breech 
plug, originally invented by a Swedish engineer 
(Mr. Axel Welin). It is made in segmental por- 
tions in steps of varying radii, as will be readily 
seen from Fig. 2 on page 624. By this arrangement 
a plug divided, say, into eight segments, would 
have six segments or three-quarters of its circum- 
ference threaded for meeting the strains on the 
breech ; while the ordinary parallel breech plug, 
with thread and plane surface alternating, has only 
half its circumference threaded, the other half 
being useless for resisting the back pressure in 
firing. This enables the plug to be shortened by 
one-third of its length, and proportionately lessens 
the weight. The reduction is of great importance, 
as the gun is shortened at its heaviest part, which 
means considerable reduction in its weight. The 
breech plug, too, can be more easily swung clear of 
the breech after unlocking, without any curva- 
ture, and without the usual longitudinal withdrawal. 
This can even be done with the De Bange obturator. 

The breech mechanism for the 12-in., 10 in., 
and 9.2-in. guns, illustrated on page 625, is fitted 
with the necessary gear to enable it to be worked 
by hydraulic or other power; it is applicable 
to any gun of smaller or larger calibre, and is 
suitable for either a right or left-hand gun. The 
mechanism is so arranged that by turning the hand- 
wheel the breech plug, illustrated on page 625, is 
first rotated and unlocked, then drawn longitu- 
dinally to the rear until the obturating pad is clear 
of its seat and finally swung out of the breech of 
the gun. The horizontal sliding bar mounted in 
the carrier has one end connected by a roller stud 
to the arm which is fixed to the hinge bolt of the 
carrier. On thetop of thesliding-bar are formed teeth 
into which is geared a pinion, pivoted in the recess 
in the carrier. This pinion is keyed to the shaft 
on which is fixed the actuating lever. Pro- 
jecting from the actuating lever is the roller 


stud which works in a slot in the rear face 
of the breech plug to rotate it. On _ the 


stem of the carrier, on which the breech plug 
is carried, there is fitted, with freedom to turn, 
the sleeve with a forked arm projecting from it. 
On the outer circumference of the sleeve are three 
inclined grooves of increasing pitch. Three roller 
studs, mounted on a ring fitted into the bore of 
the breech plug, work in the inclined grooves of the 
sleeve in such a manner that a longitudinal move- 
ment is given to the breech plug, when the sleeve 
is turned by a roller stud, which projects inwardly 
from the face of the horizontal sliding bar, and 
works in the forked arm of the sleeve. A worm 
and wormwheel operated by a handwheel are carried 
in a suitable position at the breech of the gun, and 
when rotated, cause the movement of the actuating 
arm. 

To open the breech the handwheel is rotated, 
and thus, by means of the wormwheel, the 
actuating arm is moved, causing the sliding bar 
to move horizontally. This revolves the pinion 
and the actuating lever, which in turn rotates 
the breech plug, at first slowly, and then more 
rapidly, until it becomes unlocked. The sleeve, 
which is held in position until the plug be- 
comes unlocked, by means of a projecting pin 
working in a groove in the face of the sliding bar, 
is now free to turn, and by continuing to move the 
sliding bar the projecting roller stud engages the 
forked arm of the sleeve and so turns it. The rota- 
tion of the sleeve causes the plug to move longi- 
tudinally rearwards by means of the projecting 
studs working in the inclined grooves of the sleeve. 
After the plug is drawn longitudinally rearwards 
the continued movement of the actuating arm 
swings the mechanism out of the breech of the gun. 

The gun is arranged for firing by electric or 
percussion tubes, and its action is similar to that 
of our 6-in. quick-firing gun. Provision is made so 
that the mechanism can be worked by hydraulic 
gear. Suitable clutches are provided, so that the 
change from hand to hydraulic gear, or vice versd, 
can be easily and rapidly effected by the rotation of 
a small handwheel. 

With a charge of 207 lb. of cordite, and using 
850 lb. shot, a muzzle velocity of 2750 ft. per 
second, and a muzzle energy of 44,573 foot-tons 
can be obtained with this very serviceable 12-in. 
50-ton gun, for which Messrs. Vickers, Sons, 
and Maxim, Limited, have an admirable type of 
mounting for use within barbettes, whereby the 
gun can be rapidly worked in action, giving con- 





siderable rapidity of fire, without introducing any 
delicate or complicated mechanism. 

The 8-in. and 6-in. quick-firing obturating gun of 
45 calibres, the latter of which is illustrated on page 
624 (Figs. 1 and 2), are equally remarkable in re- 
spect of the simplicity of their mechanism and the 
high energy developed. The guns are of steel and 
wire construction ; and the total length from the 
breech face to the muzzle is 31 ft. in the case of 
the 8-in., 23 ft. 3 in. in the 6-in. weapon. The 
8-in. gun with a charge of 52 lb. of cordite, and 
using 210-lb. projectile, attains a muzzle velocity of 
2750 ft. per second, and a muzzle energy of 11,012 
foot-tons. With 25 lb. of cordite for a charge, and 
using 100-lb. shot, a muzzle velocity of 2775 ft. per 
second and a muzzle energy of 5340 foot-tons has 
been obtained with the 6-in. gun. The breech 
mechanism is illustrated on page 624, the view 
showing the breech open. 

The breech plug is opened or closed by the hori- 
zontal movement of a hand-lever. The same action 
rotates, locks, or unlocks the plug, swings it in or 
out of the gun around the pivot on which it is 
mounted, and causes the percussion and electric 
striker to make or break contact at the required 
positions during the working of the mechanism. 
The arrangement consists of a link, one end of 
which is so pivoted on a pin projecting from the 
rear face of the breech plug, that the link works 
in a plane parallel to the breech face of the gun ; 
while the other end is pivoted to a short crank 
mounted on the plug carrier, and around the boss 
of this crank are formed ‘‘ skew gear” teeth. The 
hand-lever for actuating the breech mechanism is 
pivoted on the plug carrier, and moves in a plane 
at right angles to the breech face of the gun. 
Around the boss of the hand-lever is fitted a skew 
gear wheel, which gears with the skew teeth formed 
on the boss of the crank. 

The whole is arranged and proportioned in such 
a manner that when the breech is closed, the hand- 
lever lies close up to the breech face of the gun. 
The arrangement of centres and pivots, together 
with the relative lengths of the link and crank, pro- 
vides great power when opening or closing the 
breech. 

On swinging the hand-lever away from the gun, 
so as to open the breech, the crank moves the link 
past the locking centre a short distance, without 
causing any perceptible movement of the plug. The 
further movement of the hand-lever causes the 
crank to turn, and by means of the link rotates the 
plug, at first very slowly (thus obtaining great 
power), and then more rapidly, until it becomes un- 
screwed. The carrier then moves with the lever, 
swinging the plug clear of the gun. 

A loading tray is provided, which is automatically 
moved across the breech face and raised into the 
loading position when the breech is being opened, 
and lowered when it is closing. The firing gear is 
arranged for firing by electric or percussion tubes, 
and is operated by the movement of the hand-lever 
and link. It is so arranged that the first movement 
of the hand-lever, when unlocking the breech, acts 
on the firing gear and makes the gun absolutely 
safe before the breech plug commences to unscrew. 
By the continued movement of the link the empty 
tube or primer is automatically ejected. The form 
of breech mechanism described, which is a patent 
of the company, embodies several marked improve- 
ments over existing designs. There is a considerable 
reduction in number of parts. The mechanism is 
quickly and easily taken to pieces, while the acces- 
sibility of the parts is a great feature. The lever 
which opens and closes the breech by a horizontal 
movement, occupies a very small horizontal area, 80 
that the mechanism is easily worked in a restricted 
space. An improved and strengthened form of 
loading tray has been introduced, whereby existing 
difficulties as regards the tilting of the shot are en- 
tirely overcome. ‘ 

The casemate mounting for these two quick- 
firing guns only differs in slight details. It 
consists of a steel top carriage resting on balls, 
running on ball bearings on a steel pivot. The 
cradle in which the gun slides is a cylinder; 
attached to the cradle are three cylinders, one to 
overcome the recoil and the other two (one on 
each side of the recoil cylinder) contain the springs 
for running the gun up to the firing position 
after the recoil. The connection between these 
three cylinders of the gun is made by arms project- 
ing from the breech ring. The whole weight of 
the moving parts, gun, cradle, and carriage 1s taken 
on the balls above referred to, so that the trai- 
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GUNS AND MOUNTINGS CONSTRUCTED BY VICKERS, SONS, AND MAXIM, LIMITED. 
GUN. MOUNTING. 
é| eis isle lee] €@ le | see lee! o. leeee [ss te “5 fe eee 
| ta ge |Bg e | E eee 06s fp | Be (°2HS (°Ses | gs 58, a 3 s |8 
TYPE OF | & 2 ots » | Ss jag a £35 8 of ies gts | 2 Son = re 2 | 6 
GUN St see ae ais lec = 3 SES. |Se | Ge (845 [Ss Ses on = a 18 
a AR o2 3° Ba ° ae wae » |SSR2h (Sh, wo 3 OSs a5 Ss s 
> |i. | wx ped en 2 2¢ B fe exnl «= gute is 2 m2 2 2D a) 2 A r-) 
2 @ i ae |88) d. lge.' & |3e| agate [9"s) G8 [Sssealeau td] a ae oe 3 e;|2¢ 
qa | 6 $3 |#8| 28 (HES! sg 3 S5xs (8.8 §& [ekSo3esee3) se ees << 2 wS | we 
— horse aera hee | —|——| — — —————|—— 
in. ma | tons | Ib. oz. gr.| Ib. |tons ewt. qrs. Ib. in. tons cwt. qrs. Ib. tons cwt.qrs. Ib | deg. | in 
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Cordite is used in all guns, Older types of 9.2-in., 10-in., 12-in., and 13.5-in. guns, as manufactured by Vickers, Sons, and Maxim, Limited, are not enumerated in the Table, but only 


ing is very easy. The elevating and training 
operations are performed by the rotation of two 
handwheels conveniently placed with regard to the 
shoulder-piece against which the gunner leans. 
These two handwheels are worked on the left side 
of the mounting, which has also an auxiliary hand- 
wheel on the right side, so that, if necessary, two 
men can conveniently train the gun. The recoil 
cylinder is of the usual construction, being fitted 
with a valve key supported at both ends, the valve 
key being of stronger section than is usual, and the 
whole arrangement of fewer parts. The shield is 
of the usual casemate type, the pedestal being very 
strong, to withstand the impact of small projectiles. 
This type of mounting affords increased protection 
from shell fire by the construction of the top car- 
riage, the front of which is of considerable thick- 
ness, while the general arrangement of the several 
parts, such as recoil cylinder, spring cases, elevat- 
ing and training gear, is well disposed and under 
exceptional protection. The parts are few in num- 
ber, easily kept in good repair, very little atten- 
tion being necessary. The form of cradle is of 
strong design and completely covers in the breech- 
end of the gun, thus preventing dirt, grit, &c., im- 
pairing the working. 

The 4.7-in. quick-firing gun is also of 45 calibres, 
the total length from the breech face to the 
muzzle being 18 ft. 1 in., and with 9 lb. of cordite 
for a charge, and using 45-Ib. shot, a muzzle velocity 
of 2600 feet per second, and a muzzle energy of 2109 
foot-tons can be obtained. The breech mechanism 
18 similar to that described for the 6-in. quick-firing 
gun (obturating). Sometimes a metallic case is used 
In place of a ‘*De Bange” obturator, the firing and 
safety gear being modified to suit, and no shot 
tray is required. 

lhe mounting is somewhat similar to the 6-in. 
quick-firing gun just described, but with this slight 
Gtorence, that while the cradle in which the gun 
> has a similar cylinder to overcome the recoil, 
there is only one cylinder for running the gun for- 
ward after recoil. 

_Another noteworthy weapon amongst those whose 

mensions, &c., are given in the Table above 





modern guns making use of smokeless powders. 


is the 12-pounder (3-in.) quick-firing naval gun, 
a favourite weapon amongst the auxiliary armament 
on all warships. The breech plug and mechanism 
is similar to that described for the 6-in. quick-firing 
gun. With 2 lb. 90z. of cordite for a charge, and 
using 12.5 1b. shot, a muzzle velocity of 2700 ft. per 
second, and a muzzle energy of 632 foot-tons can 
be obtained. The centre-pivot mounting for this 
12-pounder is similar to that of the 4.7-in, gun. 

The 12-pounder 3-in. quick-firing field gun 
(see Fig. 3) is 23.5 calibres, and the charac- 
teristic feature of the carriage is the method of 
taking up the recoil. All parts of the carriage are 
free to recoil except the hydraulic buffer, which is 
placed between the side cheeks of the trail. The 
front end of the buffer piston is attached to the 
front end of the carriage, and a strong spade is 
fixed to the rear end of the hydraulic cylinder. 
The cylinder is further connected to the trail by 
chains. Around the part of the piston-rod which 
projects outside the hydraulic cylinder is placed a 
powerful spring, which is compressed at the same 
time as the rod is forced into the cylinder. The 
trail is of special form and length, so as to slide 
freely back and obviate all ‘‘jump.” On firing, 
the spade is forced into the ground, thereby 
arresting all movement of the cylinder rearwards, 
but the trail, being free to move to the rear, forces 
the hydraulic cylinder and springs to assist in taking 
up the recoil, while the spring serves to run the 
gun forward into position again. 

The gun is connected by trunnions to the top 
carriage, which is pivoted to the front part of the 
trail, so that it can be trained through an arc of 
8 deg. (i.e., 4 deg. on either side of the axis of the 
mounting). This permits small adjustments in 
laying without any movement of the trail. If re- 
quired, the hydraulic buffer can be removed in 
about one minute ; the mounting may then be used 
as an ordinary field carriage, and the recoil, which 
will then be about 7 ft., is checked by means of 
ordinary shoe brakes applied to the tyres of the 
wheels. A rate of fire of 12 aimed rounds per 
minute may be obtained with the use of this mount- 
ing. This system affords an efficient method of ab- 


sorbing the energy of recoil and returning the gun 
to the firing position without disturbing the laying, 
and without subjecting the mounting to any exces- 
sive strain, combines the advantages of a quick- 
firing gun with the lightest possible construc- 
tion of mounting, which*is due to the length of 
recoil and to the mass of the recoil parts. 





THE NEW ELECTRIC LIGHTHOUSE 
OF PENMARCH - ECKMUHL (FINIS- 
TERRE.) 

By C. Du Ricue Pretier, M.A., Ph.D., 
A.M.IL.C.E., M.1.E.E. 
(Concluded from page 552.) 

Optical Apparatus.—In the paper already quoted, 
the writer adduced the reasons which led the 
French Lighthouse Department to adopt in future 
double instead of single apparatus for the most 
powerful lightning-flash lights, viz., because in 
single apparatus, ¢.g., at La Héve, Ile d’Yeu and 
La Coubre, the ratio of increase of luminous power 
is much smaller than the increase of the electrical 
energy required (vide ENGINEERING June 26, 1896, 
page 837), as is shown in the following Table : 


Carbons ~.. ‘ .. 10:16 +: 23 millimetres. 
Electrical energy .. a ——. _ “volta. at 45 

Gives luminous power “<t a 4 Te oe 

Whence it follows that a twin apparatus at 50 
amperes in each lamp will be more economical, and 
will at the same time give more luminous power in 
the beam than a single apparatus at 100 amperes. 
This principle has, for the first time, been 
carried into effect at the Penmarch Lighthouse ; 
moreover, various noteworthy improvements have 
been introduced in the optical apparatus as well as 
in the manufacture of the lenses, which deserve to 
be mentioned. 

1. The single four-panel apparatus of La Héve 
and Ile d’Yeu (vide Enarngerine, July 14, 1893, 
pages 42 and 43) has only five dioptric and ten 
catadioptric elements, while the twin four-panel 





apparatus of Penmarch has six dioptric and ten 
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VICKERS’ 6-IN. QUICK-FIRING NAVAL GUN AND 3-IN. FIELD GUN. 


CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, LIMITED, SHEFFIELD AND ERITH. 





catadioptric elements to each panel. This increase 
in the dioptric part is of importance, for not only 
is the divergence thereby increased to 86 deg., but 
dioptric elements can be manufactured with far 
more precision than the annular catadioptric lenses. 
Owing to this increase in the dioptric part, the 
Penmarch apparatus, although of exactly the same 
focal length (300 millimetres) as that of La Have 
and Ile d’Yeu, is somewhat higher than the latter. 
In order, however, to restrict the number of ele- 
ments, the latter have been made rather thicker 
than those at La Héve, the additional absorption of 
light by the glass being insignificant. 

2. In order to prevent the escape of light between 
the catadioptric elements, the latter have been 
placed so as to slightly a each other by about 
5 millimetres both vertically and horizontally, 
viz., the lenses are so placed that the prolongation 
or ray of the outer (right) edge of one lens does 
not pass through the inside (left) extremity of the 
next lens, but 5 millimetres to the right of that 
extremity. Similarly, the prolongation of the base 
of one lens does not pass through the upper ex- 
tremity of the next lens, but 5 millimetres above. 
This is shown in Fig. 14 on our two-page engraving. 
In this way no passages are formed for the escape of 
light, and the unavoidable defects of manufacture 
are thereby as much as possible compensated. 

3. Most careful attention has been bestowed 





(For Description, see Page 622.) 
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on the cutting and testing of the catadioptric ele- 
ments, which, in this respect, are superior to those 
of lightning-flash apparatus hitherto produced. The 
cutting has been improved by mechanical appli- 
ances, and the testing is effected separately for each 
lens at Messrs. Sautter, Harlé, and Co.’s works in 
Paris by means of a continuous-current lamp having 
an extremely smal] crater of 3 millimetres. The 


| image of the crater is measured at a known distance, 
and the divergence of the catadioptric lens is de- 
|duced therefrom. In this way it has been possible 
'to perfect these annular lenses so that the tested 
divergence but slightly exceeds the theoretical 
divergence. Moreover, any of the lenses which on 
being experimentally fitted in the apparatus were 
found to possess any slight defect of dimension oF 
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manufacture, were taken out again and replaced 
or subjected to further correction, until the maxi- 
mum degree of perfection was attained. 

The result of these improvements is, therefore, a 
better distribution of the dioptric and catadioptric 
parts and greater concentration of light. As is seen 
from the illustrations on our two-page engraving, 
the twin apparatus, weighing about two tons, is 
mounted on a platform revolving on the same shaft, 
to which is fixed a drum plunged in a mercury bath, 
which thus reduces the rotary friction to a minimum, 
and, together with the means of accurately centring 
the apparatus, renders the use of a travelling car- 
riage of conical or spherical rollers quite superfluous. 
This has been so amply demonstrated by experi- 
ence that the French Lighthouse Department con- 
sistently dispenses with rollers of any kind, even 
in lightning - flash apparatus of first and second 
order. The mercury weighs only about 100 kilo- 
grammes (220 Ib.), and the whole rotary mechanism, 
as also the clock regulating the rotary motion, are 
precisely like those of the La Héve installation, de- 
scribed by the writer in detail in ENGINEERING, 
July 14, 1893, page 41. 

Luminous Power.—The photometrically-tested 
beam of the single four-panel apparatus of La Héve 
and Ile d’Yeu is : 


Candles. 
With 10 millim, carbons and 25 amperes 
(1125 watts) .. Be rs me -. = 12,000,000 
With 16 millim. carbons and 50 amperes 
(2250 watts) .. ‘: te 2 -. = 18,000,000 
ith 23 millim. carbons and 100 amperes 
(4500 watts) “ 3 : .. = 23,000,000 


The provisional tests of the twin apparatus of 
enmarch, made on the Eiffel Tower, viz., at a 
distance of 600 metres from the Depét des Phares, 
inthe Avenue du Trocadéro, where the apparatus 
was placed, gave, with 16 million carbons and 50 
amperes in each lamp, in some cases 40,000,000, in 
others 30,000,000 candles. The reason of this dif- 
ference is to be sought in the Serrin lamp and 
regulator, which is represented in Fig. 17, and in 
which the current passes upwards through the 
centre bar A, into the lower carbon B,, thence 
through the are to the upper carbon B, and thence 





downwards through the movable but rigidly inter- 
connected lateral bars A, and A,, forming the 
return circuit to the alternators. In this form, 
viz., with two lateral bars, the Serrin lamp is 
used in the single apparatus of La Héve, where 
the carbons form horizontal craters, because the 
slight magnetic fields which are set up in the 
two bars by the current passing through them 
neutralise each other, and hence tend to steady 
the arc. In the double apparatus of Penmarch, 
on the other hand, lamps of a simpler and 
lighter type, with only one lateral bar, are used, 
the effect being that the slight magnetic field 
produced in the single bar tends to blow the arc 
away from it, so that the craters of the carbons 
are oblique, and hence more light is emitted in 
one direction than in another, viz, the panels in 
front of the lamp are more intensely illuminated 
than the panels at the back of the same. In 
order to compensate this luminous difference, the 
lamps are pushed into the two apparatus from 
opposite directions, viz., so arranged that each 
successive compound beam is composed of a beam 
emitted by one of the more intensely illuminated 
panels of one apparatus and of a beam emitted by 
one of the less intensely illuminated panels of the 
other apparatus. Hence the minimum, maximum, 
and mean luminous power of the resulting com- 
pound beam may with sufficient accuracy be stated 
as follows : 
Penmarch Twin Apparatus. 


Minimum. Maximum. Mean. 
Candles. Candles. Candles. 
10 millim. carbons 20,000,000 26,600,000 23,200,000 
165) »» 80,000,000 40,060,000 35,000,000 


By comparison the luminous power of the La 
Héve single apparatus is as follows : 


La Hive Single Apparatus. 


Minimum, Maximum. Mean. 
Candles. Candles. Candles. 
10 millim. carbons 9,000,000 = 12,000,000 = 10,500,000 
16 oi 13,500,000 18,000,000 15,750,000 
23 yy ” 17,250,000 23,000,000 20,150,000 


It is seen that the compound beam of the twin 
apparatus, with 16 millimetre carbons, viz., at 50 
amperes in each arc, has a mean luminous power 


of 35,000,000 candles, whereas the La Héve single 
apparatus gives, with 23-millimetre carbons, viz., 
at 100 amperes in the single arc, a mean luminous 
power of 20,150,900 candles, the ratio of increase 
being therefore 1:1.7. It is further seen that the 
Penmarch twin apparatus with 10 - millimetre 
carbons, viz., 25 amperes in each arc, gives a mean 
luminous power of 23,000,000 candles, viz., as much 
as the maximum power of the single La Héve appa- 
ratus with 23 million carbons and 100 amperes in 
the arc. The superiority of the twin arrangement, 
enhanced by the electrical and optical improve- 
ments already described, has, therefore, been amply 
demonstrated both as regards greater luminous 
power and less expenditure of electrical energy ; 
while the thick 23-millimetre carbons, which are 
difficult to manufacture, and frequently give rise to 
irregularity in the arc, have been finally discarded. 
These remarkable results will no doubt be further 
confirmed and strengthened by the protracted prac- 
tical tests now being made at the Penmarch Light- 
house itself, viz., under more adequate atmospheric 
conditions than those prevalent in Paris. 

Some mechanical difficulty was experienced in 
securing the parallelism of the two beams ; but this 
was overcome by special devices in the armature 
of the apparatus, whereby the two apparatus are so 
placed that the two resulting beams are parallel and 
superposed, thus adding their luminous powers. 
In all other respects, the optical, electrical, and 
mechanical arrangements and safety contrivances are 
precisely the same as at La Héve, [le d’Yeu, and La 
Coubre, already described in the paper on the La 
Héve Lighthouse ; ¢.g., at Penmarch, too, the 
bifocal arrangement has been adhered to (Fig. 14), 
viz., the point of the lower most luminous carbon 
is placed in the focal plane of the dioptric and 
upper catadioptric lenses, while the upper carbon is 
placed in the focal plane of the lower catadioptric 
elements ; which arrangement not only renders 
unnecessary the dipping of the light by artifical 
vertical divergence for illuminating the approaches 
to the lighthouse, but also insures the best dis- 
tribution and the maximum intensity of the 
beam to the surface of the sea. The regulation 
length of the arc, corresponding to 45 volts, is 
5 millimetres for the ordinary service. A further 
very useful device adopted at Penmarch (and also 
at Ile d@’Yeu and La Héve) consists in enabling 
the man in charge of the apparatus to more 
easily regulate both the are and the focus of 
the two lamps, by projecting the image of the 
carbons and of the are from two different points by 
means of a prism on a small ivory slab bearing a 
black line. When the image or the focus deviates 
from that line, the man in charge adjusts the 
carbons by horizontal and vertical screws. 

Characteristic and Luminous Range.—Like all the 
lightning-flash lights on the French coasts, the 
twin apparatus of Penmarch emits flashes one-tenth 
of a second in duration, the Penmarch characteristic 
being one flash every 5 seconds, so that one com- 
plete revolution of the four-panel apparatus occu- 
pies 20 seconds. The luminous range, of course, 
far exceeds the direct visibility of the light, and 
may attain 60 nautical miles in clear weather, 
while in hazy weather it is 30 miles, and only in 
very dense fog it may become reduced to one or 
two miles. The mineral oil (first order) light of 
the old lighthouse, whose luminous power did not 
exceed 27,000 candles, has now been extinguished ; 
but in the new lighthouse two petroleum lamps, 
giving flashes of 12,000 candles each through each 
apparatus, are kept in readiness in case of accidents 
to the electric light. 

Service.—The lighthouse staff comprises six men, 
whose wages average 1000 francs, or 40/. per annum 
each, say 3 francs per day, rent free. The total 
number of lighting hours is, as usual in the Channel 
and the Bay of Biscay, about 4500 per annum. 
The two apparatus are always lighted simul- 
taneously. The intensity of beam is regulated 
according to the transparency of the atmosphere, 
viz., according to the visibility of the nearest lights 
of the Ile de Sein (24 miles) ; [le Penfret (18 miles); 
and of the red sector of the Monhir Light (1 mile) 
as shown in the following Table :* 


*TIn a recent notice in ENGINEERING, January 7, 
page 20, on the interesting new Lundy Island Light, 
which is a modified adaptation of the Feux- Eclairs 
system, it is stated that the Trinity House suits the in- 
tensity of its lights to the varying transparency of the 
atmosphere, whilst French lights always burn at their 
highest intensity, the illuminating energy on clear nights 





simply running to waste. It is only fair to the French 
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Service at Penmarch. 
¢ | sig] | 
Lights to be &| § s/3i\s ie Be 
Observed. 2 zg | 3 | g = 
A & |O;/ale 
mls | candles mn 
Sein light | 
No. 1 visible .. 24 | 200,000 10 25 | 45 One alternator. 
“~~ “** Penfret light | | 
| visible 18 | 8,400 
», 2 Penfret light } 
invisible ..| .. | | 16 50 45 Two alternators 
» 3. Monhir light, | coupled. 
red sector | 
invisible ... 1 | 10'10 25 45 One alternator & 


| | siren working. 





The consumption of fuel, which costs as much as 
40 francs (32s.) per ton, delivered at the light- 
house, amounts to about 100 tons per annum, in- 
cluding the siren service. The average effective 
power is 8 horse-power ; the consumption of fuel, 
therefore, 3 kilogrammes, or 6.6 lb. per horse- 
power hour. The working expenditure of the Pen- 
march lighthouse station, exclusive of superinten- 
dence, inspection, and interest on capital, is as 
follows : 





Fr. £ 
Staff .. - we A - 6,000 240 
Fuel, water, oil, carbons, and sundries 14,000 560 
Maintenance of buildings and furniture 5,000 209 
25,000 1000 


Cost of Coustruction.—As already stated, the 
lighthouse tower, owing to its monumental and 
decorative character, alone absorbed the whole of 
the Marquise de Blocqueville’s bequest of 300,000 
francs; so that, including the machine house, dwell- 
ings for the staff, enclosure, engineering, superin- 
tendence, and sundries, the total cost of the build- 
ings amounted to 400,000 francs (16,000/.). The 
cost of the lighting and siren installation was as 


follows : 
Electro-Optical Installation. 








Two semi-portable Rouffet steam engines, Fr. £ 
with condensing arrangement .._.._—- 24,000 960 
Countershaft, belting, and accessories .._ 10,000 400 
Two Labour alternators, with exciters 
and switchboard st % .. 9,000 360 
Electrical transmission, volt and am- 
meter in lantern, and sundries. . -. 2,000 80 
Double optical apparatus, 300 millimetre: 
focal length, with armature, mercury 
bath, clockwork, and accessories 42,000 1680 
Six electrical (Serrin) lamps and regu- 
lators .. on oe °° - F 6,500 260 
Lantern 31,500 1260 
Total . 125,000 5000 
Siren Installation. 
Air Compressor + _ oe 7,500 300 
Storage battery and canalisation.. .. 12,600 500 
Siren and reservoir, rotary mechanism, 
clockwork, andsundries .. és -» 10,000 400 
Total 30,000 1200 
Totalof electro-optical installation + 125,000 5000 
= sireninstallation .. - 30,000 1200 
Carriage and erection 25,000 1000 
Total ; . 180,000 7200 
Conclusion.—The Penmarch electric lighthouse 


is not only, as a lighthouse, unquestionably the 
most monumental of its kind, and the light itself 
the most powerful in existence, but marks a further 
brilliant achievement of M. Bourdelles, the Director 
of the French Lighthouse Service, in the applica- 
tion of the Feux-Eclairs system with which his 
name will ever be associated, and which he was not 
only the first to introduce, but has never ceased to 
develop on the strict basis of true scientific economy. 
The Penmarch lighthouse, which thus forms another 
link in the chain of powerful electric lights on the 
French coasts, was begun in the autumn, 1893, and 
completed in the autumn, 1897, so that it could be 
opened for service on October 23 of the same year, 
almost exactly five years after the death of the 
Marquise de Blocqueville (October 7, 1892). The 
works were designed and carried out under the 
direction of M. Bourdel'es and that of M. Ribiére, 
Engineer-in-Chief of the Service. The architect 
of the tower was M. Marbeau ; the steam engines 
and condensing arrangement are from improved 
designs of M. Monin; the armature, rotary me- 
chanism, and mercury, both of the optical appa- 





Lighthouse Service to state that, as a matter of fact, the 
luminous power of the lights on the French coasts is 
varied strictly according to the density of the a 
exactly as on the British coasts. Asregards electric lights, 
the above Table is a clear proof of it, and as regards oil 
lights, such as the hyperradiant Cape d’Antifer Light 
and all others, four and six wick burners are used, accord- 
ing to the condition of the atmosphere (see ENGINEERING, 
June 19, 1896, page 802.) 


ratus as well asthe siren installation, were designed 
more especially by M. Ribiére, who contributed a 
valuable memoir on fog signals and sirens to the 
Maritime Congress in London, 1893, also published 
in ENGINEERING, vol. lvi., page 587 ; the whole of 
the electrical part in all its details, more especially 
the use of specially-designed alternators in place of 
the old De Meritens magneto-electric machines, at 
La Héve, Ile d’Yeu, and La Coubre, and the appli- 
cation of two-phase current at Penmarch, are the 
outcome of the scientific labours of M. André 
Blondel, Engineer of the Ponts et Chausseés at- 
tached to the Lighthouse Central Service ; whose 
memoirs on the subject, read at the Maritime Con- 
gress, and also reproduced in ENGINEERING, vol. lvi., 
pages 144, 223, and 254, are well known, and who 
designed the alternators jointly with M. Labour, 
the machines, as well as the switchboard, being 
supplied by the Société d’Eclairage Electrique, of 
Paris. To Professor Blondel are also due the 
designs of the optical twin apparatus, embodying 
various important improvements ; the apparatus 
with its armature and all accessories being supplied 
by Messrs. Sautter, Harlé, and Co., of Paris, and 
carried out, as has been shown, with exemplary 
care and with eminently satisfactory results. The 
erection of the generating plant, as well as of the 
electrical and optical installation at Penmarch, was 
carried out by Messrs. Meurs and Ciolina, resident 
engineers of the Lighthouse Service. 

The writer has to express his obligations to M. 
Bourdelles, to M. André Blondel, to the Société 
d’Eclairage Electrique, and to Messrs. Sautter, 
Harlé, and Co. for information, photographs, and 
drawings kindly placed at his service. 





THE GREAT NORTHERN TELEGRAPH 
COMPANY. 

THE gross receipts for 1897, including surplus from 
1896, amounted to 7,470,862 kr. or about 415,000/.; 
the working expenses were 1,486,320 kr. (82,000/)., of 
which salaries accounted for 46,000/., and the regular 
repair of lines and cable steamers for 17,000/. Of the 
net — about 40,000/. were applied to interest 
and debenture sinking fund. Of the balance the share- 
holders receive 10 per cent. (5 per cent. of which 
had been paid on account), which absorbs 150,000/.; 
1,400,000 kr. (77,000/.) have been added to the reserve 
and renewal fund, which now amounts to the large 
sum of 20,860,541 kr. (1,160,000/.), 50,000 kr. (27,0007. ) 
were added to the pension fund, and 1,090,042 kr. 
(60,000/.) were carried forward. The state of the 
cables in Europe was not quite satisfactory towards 
the end of last year; no less than 11 cables were 
interrupted, altogether 32 times ; the accidents 
er all arose from the trawling operations in 
the North Sea and the Kattegat by the numerous 
steam trawlers. The company has, therefore, been 
experimenting with a new and better protected cable. 
In Eastern Asia there has not been much reason for 
complaint; five cables have been interrupted, altogether 
seven times, and the strengthening introduced of late 
par more especially of the Hong Kong-Amoy-Shang- 

ai cables, has proved effective. The cable steamer 
H. C. Orsted was in operation 216 days, and the 
Store Nordiske 148 days, 28 of which had been for 
foreign account. During the year about 400 nautical 
miles of reserve cable were bought and partly used. 
The Vladivostock line has again proved the weak 
point. A great portion of the improvements and 
strengthenings by the Russian administration were 
destroyed by an unusually violent flood of the Amur 
river, so that the work had to be done over again ; be- 
sides it was difficult to get hands, as the men could make 
more on the Siberian Railway. During the winter 
the line, however, worked fairly satisfactorily, as 
had been prophesied a year ago. The increased re- 
lations between Europe and Eastern Asia, as well as 
the reduction agreed upon at the Buda-Pesth Confer- 
ence, tended to increase the traffic with Eastern 
Asia of late, even to avery great extent. The friendly 
relations with the Chinese authorities have been 
further cemented by an additional agreement ; and the 
complicated and difficult tariff negotiations with Japan 
has also been satisfactorily consummated. In Europe 
various improvements in the lines have been, or are 
about to be, made. The Swedish authorities have pro- 
mised a couple of bronze lines through Sweden from 
Gothenburg to Grisslehaum, in connection with the 
company’s Swedish-Russian cables, instead of the pre- 
sent iron wires. The Danish Government has also 
promised several concessions ; and the establishment 
of a direct line between Moscow and Lisbon was also 
an improvement, With regard to the contemplated 
new line, Great Britain-Térée Islands-Iceland, the 
Icelandish Parliament has voted a grant of 2000/. 
annually for 20 years, and the Danish a vote of 3000/. 
annually for the same period; but this would, of 








course, not compensate the company for its heavy ex- 





penses and small income on sucha line. Negotiations 
are pending with Great Britain, France, and Russia 
about financial assistance from those countries. M. 
Tietgen, the chairman of the company, and at whose 
initiative it was founded, has resigned his position on 
account of ill-health. He has been elected honorary 
chairman, and M. Vedel, of the Danish Foreign Office 
was elected chairman. : 








Soutn AFrIcAN TELEGRAPHY. — The telegraph has 
reached Blantyre (Rhodesia). The telegraph revenue of 
the Cape Colony increased last year to the extent of 
25,113/., a compared with 1896. 





THE INSTITUTION O¥ JUNIOR ENGINEERS.—A nume- 
rously attended meeting of this institution was held at 
the Westminster Palace Hotel, on Friday, May 6, when 
a paper on ‘‘ Evaporative Condensers, and Independent 
Air Pumps for same,” was read by Mr. Harry Fraser, of 
Millwall, Member. The chairman, Mr. H. Bloomfield 
Vorley, presided. In introducing the subject, the author 
alluded to the increasing field which was opening up for 
the use of the evaporative form of condenser through the 
establishment of electric central stations for power and 
illumination purposes. These stations generally being 
placed in crowded districts, so as to be convenient for 
distributing the current, difficulties in obtaining an ade- 
quate water —. usually arose where surface condensers 
were employed. The evaporative condenser, if properly 
designed, would do its work with a water supply equal to 
three-fourths of the weight of steam which it condensed, 
and descriptions of such condensers producing vacuums 
up to 26 in. were given. In designing the apparatus it 
was necessary to bear in mind the temperature, as, should 
the water trickling over the outside of the tubes become 
too hot when nearing the bottom, the condensed water 
inside would be re-evaporated, and the vacuum destroyed. 
An arrangement of compound condenser, in which the 
coldest water was first brought in contact with the coldest 
wen of the condenser, and the hottest water against the 

ottest part, thereby obtaining the greatest possible ex- 
change of temperature between the inside and outside 
surfaces, was described, and tabulated figures given show- 
ing its advantages. It was of great importance to have 
all the joints well made and easily accessible; a very 
small air leak would seriously affect the working of the 
a a 8 and the average deposit on the outside of the 
tubes left by the evaporating water amounting to 25 oz. 
per square foot per annum, provision for cleaning was 
most essential. Specimens of the author’s devices for 
cleaning the outside of the tubes and distributing the steam 
through the inside of the condenser were exhibited. No 
fixed condition as to design could be determined, as the 
8 available for the erection of the condenser varied 
t — such wide limits. It had been found that hori- 
zontal tubes were more advantageous than vertical, but that 
the space occupied by a condenser with horizontal tubes was 
larger than that necessary for the erection of a vertical 
tube condenser. The distance between the condenser and 
steam-engine was of no consequence, provided that due 
area was allowed in the exhaust pipe and in the air-pum 
suction pipes. Most of the inventions in connection wit 
evaporative condensers simply dealt with various arrange- 
ments for the distribution of the cooling water over the 
outer surface of the tubes, it being difficult to direct water 
to flow with an even film over a hot tube. Illustrated 
descriptions of some of these arrangements were given. 
It being necessary that the — condenser should 
have a much larger surface to doa given amount of work 
than an ordinary surface condenser, the cost of con- 
struction per square foot of surface was an important con- 
sideration. As indicating the effect of improvements in 
construction, it was stated that some of the latest-designed 
apparatus cost about one-half per square foot of surface as 
compared with earlier ones, without the efficiency of the 
condenser being impaired. By experiment it had been 
found that artificial fan draught improved the efticiency 
of the apparatus by about 50 per cent., and a fan — 
was recommended when the load varied to any consider 
able extent, as then the fan need only be run during the 
heaviest load. _ With a properly-designed condenser the 
proportions of air pump used for a surface condensing ap- 
paratus would be found equally satisfactory with an evapo- 
rative plant. The idea that it was requisite to have a much 
larger air pump for the latter, te arose from some of 
the earlier condensers having been putup with not sufficient 
surface to fully deal with the volume of exhaust steam 
entering them. If the condenser were not large enough, 

utting in a bigger air pump would not prove a remedy. 

odels and designs of the various air pumps constructed 

by the Worthington Company, Blake and Caswies Com- 
pany, Browett and Lindley Company, and others were 
exhibited, all of them being of the balanced-beam system, 
which arrangement largely helped to overcome the 
natural inequality of the turning moment of an indepen- 
dent air pump. With reference to the increasing popu 
larity of air pumps having one set of valves only, and that 
set being above the piston, the author pointed out that 
while such an arrangement might work satisfactorily with 
marine-type surface condensers, it was not certain that 
they would be equally favourable with evaporative con- 
densers ; but as his firm were now building two sets on 
this — for a 1500 horse-power plant he hoped later 
on to be able to give some more reliable information on 
this single-valve pump question. A discussion follow 
the ing of the r, in which Mr. A. H. Stanley, Mr. 
T. C. Morewood, Mr. A. E. Curry, Mr. J. H. Pearson, 
Mr. R. Marshall, Mr. S. Boulding, and Mr. W. J. Ten- 
nant took part. The author having replied, and a vote of 
ew been accorded him, the proceedings then 
concluded. 
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EXECUTIVE RANK IN THE UNITED 
STATES NAVY. 

Our article on ‘‘ Executive Rank in the United 
States Navy,” published in our issue of January 28, 
has attracted much attention, and we have been asked 
to publish the full text of the Bill, which has been 
introduced to give effect to the proposed change. It 
will be found below. 


A Bill to Combine the Line and the Engincer Corps of the 
Navy, and to Increase the Efficiency of the Naval 
Service. 

Be it enacted by the Senate and House of Representa- 

tives of the United States of America in Congress as- 

sembled that the officers constituting the Engineer Corps 
of the Navy be and are hereby transferred to the Line of 
the Navy and shall be commissioned accordingly. 

Section 2.—Engineer officers holding the rank of cap- 
tain, commander, and lieutenant-commander shall take 
rank in the Navy according to the dates at which they 
attained such relative rank. Engineer officers graduated 
from the Naval Academy from 1868 to 1876, both years 
inclusive, shall take rank in the line next after officers in 
the line who graduated from the Naval Academy in the 
same year with them ; provided, that when the date of a 
Line officer’s commission as captain, commander, or lieu- 
tenant-commander and the date when the Engineer officer 
attained the same relative rank of captain, commander, or 
lieutenant-commander are the same, that the Engineer 
officer shall take rank after such Line officer. Pie 

Section 3.—Engineer officers who completed their Naval 
Academy course of four years from 1878 to 1880, both in- 
clusive, shall take rank in the Line as determined by the 
Academic Board under the Department’s instructions of 
Dec. 1, 1897, and Engineer officers who completed their 
Naval Academy course of four years in 1881 and 1882 
shall take rank in the Line as determined by the merit 
roll of graduating classes at the conclusion of the six 

ears’ course, June, 1883 and 1884: Provided, That those 
ngineer officers who were appointed from civil life, and 
whose status is not fixed by Section 2 of this Act, shall 
take rank with other Line officers according to the dates 
of their first commissions respectively: And provided 
further, That the Engineer officers who completed their 

Naval Academy course of four years in 1881 and 1882 

shall retain among themselves the same relative standing 

as shown on the Navy Register at the date of the passage 
of this Act. : 

Section 4.—Engineer officers transferred to the Line 
who are below the rank of commander, and extendin 
down to, but not including, the first engineer who entere 
the Naval Academy as cadet midshipman, shall perform 
sea or shore duty, and such duty shall be such as is per- 
formed by Engineers in the Navy, except watch duty in 

the engine-room: Provided, That any officer described in 
this section may, upon his own Songer: made within 
six months after the passage of this Act, be assigned to 
the general duties of the Line, if he pass the examination 
now provided by law as preliminary to promotion to the 
grade he then holds, failure to pass not to displace such 
officer from the list of officers for sea or shore duty such 
as is performed by the Engineers in the Navy. 

Section 5.—Engineer officers transferred to the Line 
to perform engineer duty only, and who rank as, or above 
commander, or who subsequently attain such rank, shall 
perform shore duty only. ? 

Section 6.—All Engineer officers not provided for in 
Sections 4 and 5, transferred to the Line, shall perform 
the duties now performed by Line officers of the same 
grade: Provided, That after a period of two years sub- 
sequent to the passage of the Act, they shall be required 

© pass the examination now provided by law as pre- 
liminary to promotion to the grade he then holds, and 
subject to existing law governing examinations for pro- 
motion, 

Section 7.—That the active list of the Line of the Navy 
as constituted by Section 1 of this Act, shall be composed 
of 18 rear admirals, 70 captains, 112 commanders, 170 
lieutenant-commanders, 300 lieutenants, and not more 
than a total of 350 lieutenants, junior grade, and ensigns. 
Officers, after performing three years’ service in the 
grade of ensign, shall, after passing the examinations now 
required by law, be eligible to promotion to the grade of 
lieutenant, junior grade: Provided, That the Chiefs of 
the Bureaus of Medicine and Surgery, Supplies, and 
Accounts and Construction and Repair shall have the re- 
lative rank of commodore while holding said position, 
and shall have, respectively, the title of Surgeon-General, 
Paymaster-General, and Chief-Constructor. When the 
office of Chief of Bureau is filled by a Line officer below 
the rank of commodore, said officer shall have the relative 
rank of commodore during the time he holds said office: 
And provided further, That a captain or commander, 
when specificially detailed by the Department to com- 
mand a squadron of two or more vessels, shall have the 
rank and pay of a commodore while so detailed: And 
provided further, That nothing contained in this section 
shall be construed to prevent the retirement of officers 
with the rank and pay of commodore. 

Section 8.—Officers of the Line in the grades of cap- 
tain, commander, and lieutenant-commander may, by 
official application to the Secretary of the Navy, have 
their names placed on a list, which shall be known as the 

ist of “Applicants for Voluntary Retirement,” and 
when at the end of any fiscal year, the average vacancies 
for the fiscal year subsequent to the passage of this Act, 
above the grade of commander, have been less than thir- 
pees ; above the grade of lieutenant-commander, less than 
Wenty ; above the grade of lieutenant, less than twenty- 
at and above the grade of lieutenant, junior grade, 
iy than forty ; the President may, in order of the rank 
0 applicants, place a sufficient number on the retired 


list with the rank and three-fourths of the sea-pay of the 
next higher grade, to cause the aforesaid vacancies for 
the fiscal year then being considered. 

Section 9.—That, should it be found, at the end of any 
fiscal year, that the retirements pursuant to the provi- 
sions of law now in force, the voluntary retirements pro- 
vided for in this Act, and casualties, are not sufficient to 
cause the average vacancies enumerated in Section 8 of 
this Act, the Secretary of the Navy shall, on or about 
the first day of June, convene a Board of not less than 
three nor more than five rear-admirals, and shall place at 
its disposal the service and medical records on file in the 
Navy Department of all the officers in the grades of cap- 
tain, commander, lieutenant-commander, and lieutenant. 
The Board shall then select, as soon as practicable after 
the first day of July, a sufficient number of officers from 
the before-mentioned grades, as constituted on the 13th 
day of June of the year, to cause the average vacancies 
enumerated in Section 8 of this Act. Each member of 
the Board shall swear, or affirm, that he will, without 
prejudice or partiality, and —— in view solely the 
special fitness of officers, and the efficiency of the Naval 
Service, perform the duties imposed upon him by this 
Act. Its findings, which shall be in writing, signed by 
all the members in the majority governing, shall be 
transmitted to the President, who shall thereupon, by 
order, make the transfers of such officers to the retired list 
as are selected by the Board; provided, that not more 
than five captains, four commanders, four lieutenant- 
commanders, and two lieutenants are so retired in any 
one year. The promotions to fill the vacancies thus 
created shall date from the 30th day of June of the cur- 
rent year: And provided, further, That any officer re- 
tired under the provisions of this section shall be retired 
with the rank and three-fourths the sea-pay of the next 
higher grade. 

ection 10.—Any officer of the Line of the Navy as con- 

stituted by this Act, with a creditable record, who served 

during the Civil War shall, when retired, be retired with 

the — and three-fourths the sea-pay of the next higher 
e. 

Section 11.--From and after the passing of this Act, the 
students at the Naval Academy shall have the title of 
midshipmen, and on successfully completing the course at 
that institution each shall be commissioned in the lowest 
grade of the Line or Marine Corps, the two years’ course 
at sea being hereby abolished. 

Section 12.—That —< the passage of this Act, all the 
Naval cadets of the Line and Engineer divisions who 
have completed the four years’ course at the Naval 
Academy, and are performing duty at sea shall be com- 
missioned in the lowest grade of the Line or Marine 
Corps, and the members of each class shall take a rank 
among themselves according to their graduating multiples 
as was determined at the end of the four years’ course at 
the Naval Academy. 

Section 13.—That the commissioned officers of the Line 
of the Navy shall be entitled to receive the same pay and 
allowances, except forage, as are or may be provided for 
in pursuance of law for the officers of like rank in the 
Army and Marine Corps. 

Section 14.—Upon the passage of this Act the Secretary 
of the Navy shall appoint a board for the examination of 
men for the position of warrant machinists, 100 of whom 
are hereby authorised. Said examination shall be opened, 
first, to all machinists by trade of good record in the 
Naval Service, and if a sufficient number of machinists 
from the Navy are not found 7 ualified, then any 
machinist of good character in civil life shall be eligible 
for such examination and appointment to fill the remain- 
ing vacancies. All subsequent vacancies in the list of 
warrant machinists shall be filled by competitive exami- 
nation before a Board ordered by the Secretary of the 
Navy, and open to all machinists by trade who are in the 
Navy, and machinists of good character in civil life autho- 
rised by the Secretary of the Navy to appear before the 
said Board; and, where candidates from civil life and 
from the Naval Service possess equal qualifications, the 
preference shall be given to those from the Naval Service. 

Section 15.—The pay of warrant machinists shall be 
1200 dols. per annum for the first three years after date 
of appointment, and 1400 dols. per annum thereafter, and 
they shall be retired under the provision of existing law 
for warrant officers. Warrant machinists shall receive 
at first an acting appointment which may be made per- 
manent under regulations established by the Navy De- 
partment for other warrant officers. They shall take 
rank with other warrant officers according to date of 
appointment, and shall wear such uniform as may be 
prescribed by the Navy Department. 

Section 16.—That hereafter the term of enlistment of 
all enlisted men of the Navy shall be four years, and that 
all enlisted men of the Navy shall have all the privileges 
now granted by law to enlisted men of the Army and 
Marine Corps; provided, that at least 15 years of the 
service of enlisted men of the Navy shall have been on 
cruising vessels of the Navy ; and provided further, that 
section 1573, Revised Statues, be amended to read: ‘‘ If 
any enlisted man or apprentice be honourably discharged, 
shall re-enlist for four years within four months there- 
after, he shall on presenting his honourable discharge or 
on accounting in a satisfactory manner for its loss, be 
entitled to pay during the said four months equal to that to 
which he would have been entitled if he had been employed 
in actual service ; and that any man who has received an 
honourable discharge from his last term of enlistment, or 
who has received a recommendation for re-enlistment 
upon the expiration of his last term of service of not less 
than three years, who re-enlists for a term of four years 
within the date of his discharge shall receive an increase of 
1.36 dols. per month to the pay prescribed for the rating 
in which he serves for each consecutive re-enlistment. 








Section 17,—That the oath of allegiance now provided 


for the officers and men of the Army and Marine Corps 
shall be administered hereafter to the officers and men of 
the Navy. 








ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held o 
Wednesday afternoon, the 18th instant, at the rooms of 
the Royal Astronomical Society, Burlington House, Mr. 
F. C. Bayard, LL.M., President, in the chair. 

Mr. R. H. Scott, F.R.S., read a paper ‘‘ On the Fre- 
quency of Rainy Days in the British Islands.” He had 
taken the number of rainy days in each month at 40 
stations for the 20 years, 1876-95, and then divided that 
number by the total number of days in the month, and so 
ascertained the resulting percentage. The greatest excess 
of frequency is always on the extreme north and west 
coasts. June is the month with the least number of rainy 
days, but in J wd the summer maximum of rain occurs, 
bringing the well-known Lammas floods. In October the 
weather becomes decidedly showery, and the distribution 
begins to assume its winter type. November is the month 
with the greatest frequency of rainy days. 

Mr. F. J. Brodie read a paper on the ‘* Abnornal 
Weather of January last,” which was one of the most re- 
markable winter months on record. The month was 
singularly dry, with an absence of snow or sleet, a some- 
what unusual feature in January, even for any individual 
station, but far more remarkable as applying to the 
country as a whole. The special feature, however, was 
the striking absence of severe frost, the frequent preval- 
ence of unusually mild weather, and as a result the ab- 
normal warmth of the month, especially in the more 
northern parts of the kingdom. The mean temperature 
was generally over the whole country about 5 deg. above 
the average, while at ae places situated in the more 
northern parts of the kingdom it was more than 6 deg. 
above the average. The atmospheric pressure throughout 
the month was also very bigh, the mean being from two 
to three-tenths of an inch above the average. 








PreRsoNAL AND Trane Notes.—We are informed by 
Mr. Hudson Maxim that the Maxim-Schiipphaus multi- 

rforated cylinder has been adopted by the United 

tates army as the service powder for cannon of all 
calibres, and is now being made in large quantities by one 
of the leading wakers in that country.—Mr. Perry F. 
Nursey, C.E., asks us to state that he is carrying on his 
practice as consulting engineer and technical expert, at 
161, Fleet-street, London, E.C.—We are requested to an- 
nounce that Mr. Archibald Sharp, having resigned his 
appointment at the Central Technical College, has 
opened offices at 47, Victoria-street, 8.W., where he will 
practice as a consulting engineer. 





Tue Late Mr. Harrison Hayter.—Our attention 
has been called to the fact that a number of the paragraphs 
in the account of the late Mr. Hayter’s career which was 
published on page 605 of our last issue, also appear ver- 
batim in a memoir contained in the issue of Zhe Engineer 
for the same date. In justice to ourselves we should ex- 
plain that a proof of our article—the materials for which 
were collated by a member of our staff after considerable 
trouble—was submitted to Messrs. Hawkshaw and Hayter 
for the verification of certain dates, &c., and while in their 
possession the major portion of it was copied and the copy 
so made was supplied to The Engineer. We feel sure that 
the editor of our contemporary will share our regret that 
he was led to publish in this way the major portion of 
an article written specially by a member of our own 
staff for ENGINEERING. 





AFRICAN AND AUSTRALIAN GOLD.—Gold-mining in the 
Witwatersrandt has made a great further stride this year. 
The output for January was 313,826 oz., as compared with 
209,832 oz. in January, 1897; that for February, 
297,975 oz., as compared with 211,000 oz. ; that for March, 
325, 907 oz., as compared with 232,067 oz. ; and that for 
April, 335,125 oz., as compared with 235,698 oz. The 
general result worked out for the first four months of 
this year was, accordingly, an output of 1,272,833 oz., as 
compared with 888,597 oz. in the corresponding period of 
1897, 665,855 oz. in the corresponding period of 1896, and 
718,027 oz. in the corresponding period of 1895. Produc- 
tion was checked in the first four months of 1896 by 
the distrust and confusion occasioned by the Jameson 
raid; but it will be seen that it has since multiplied 
nearly two-fold. The latest estimate upon the subject is 
that gold awaits working in the Witwatersrandt to the 
value of 1,100,000,000/. sterling. At the present rate of 
extraction, the supply will not be exhausted for another 
100 years ; but, of course, if the output continues to in- 
crease at its present ratio, the now known quantity of 
quartz will run out much sooner. It is quite possible, 
however, that during the next few years fresh deposits of 

uartz will be opened up, as it is scarcely probable that 
the Witswatersrandt is the only source of auriferous 
wealth in the Transvaal. The Transvaal leaves all the 
Australian colonies, pore so-called, behind in the 
matter of gold production. the Australian colonies, 
properly so-called, we mean Victoria, Western Australia, 
Gulnnleed and New South Wales. Gold is worked to 
some extent, also, in New Zealand; but New Zealand 
can scarcely be said to be Australia. The aggregate gold 
production of Victoria, Western Australia, Queensland, 
and New South Wales in the first quarter of this year was 
702,934 oz., as compared with 543,910 oz. in the corre- 
responding quarter of 1897. When one remembers the 
noise which has been made about gold in Western Aus- 





tralia, the ease with which the Transvaal obtains a long 
lead is rendered all the more remarkable, 
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As already announced in ENGINEERING, a motor car 
competition will be carried out at Liverpool next week 
under the auspices of the Self-Propelled Traftic Asso- 
ciation. We now illustrate, on the present and oppo- 
site pages, two of the vehicles that have been entered 
for the competition. The first of these is the latest 
type of tip wagon constructed by the Steam Carriage and 
Wagon Company, Limited, of Chiswick, to the designs 
of Mr. Thornycroft. It will be remembered that we re- 
cently described and illustrated a steam-driven dust 
cart built by this company for the use of the Chiswick 


| local authorities. * 
saying, in oe to our former description, 


We take this opportunity of 


that the second of these dust carts has now been at 
work for six months, whilst the first one has been 
in operation for nine months. They work six 
days a week collecting house refuse, and on Sun- 
day mornings are used for road scraping. The 

*See ENGINEERING, vol. Ixiv., page 350. A road 
carriage built at the same works was also illustrated and 


described in ENGINEERING, vol, lxii., page 47. 




















records show that during this time one has been 
laid off for two days and the other for the day, but it 
is said that the need for repairs might have been 
avoided by more careful handling. It will be interest- 
ing to give the actual work done by these novel descrip- 
tions of vehicles. No. 1 has been in operation for 39 
weeks and No. 2 has been engaged for 26 weeks, and 
the total amount carried has yn 10,140 cubic yards, 
or 5070 tons of house refuse collected and tip ; 
The consumption of fuel for this work has been 45. 

tons of steam coal, which gives an average of 14 cwt, 
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CONSTRUCTED BY THE LANCASHIRE 
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LEYLAND. 




















per week per vehicle. There has therefore been 
carried 222 cubic yards per ton of coal. 

Turning to our illustrations on the opposite page, 
they represent the latest type of tip wagon made by 
this firm. Fig. 1 isa perspective view taken from a 
photograph, and Figs. 2 and 3 are a side and an end 
elevation respectively. The wagon is constructed 
almost entirely of steel. The driver’s cab, which 
is the only part of the structure made of wood, 
merely rests on the main framing, and is secured 
to it by bolts. The main framing is of channel sec- 
tion, and forms the seating for the engine and 
boiler. It gives a rigid attachment for the gear- 
ing such as cannot be obtained with the ordinary 
wagon framing, it being found impossible to keep the 
gearing properly spaced when attached to a timber 
frame. The wheels are entirely composed of steel, 
and are fitted with roller bearings. The tipping body 
is also of steel ; and it is interesting to note that by 
constructing it of high-grade torpedo-boat steel it 
has been made considerably lighter and stronger than 
the wooden frames fitted on former wagons. It was 
feared at first that the steel body would be noisy, 
but this has proved not to be the case, the wagon 
moving very silently. 

_ This engine is of the compound type, and has cy- 
linders 4 in. and 7 in diameter by 5 in. stroke. The 
working pressure is 180 lb. to the square inch. The 
engine is bolted to the under sides of the frames, and 
is entirely enclosed, all the working parts running in 
anoil bath. All the bearings are lined with white 
metal. The pinion on the engine shaft gears into the 
driving wheel of the differential gear, with machine- 
cut double helical teeth. The arrangement gives a 
strong gear, and runs very silently. ‘he differential 
gear is fitted with three bevel wheels. The counter- 
shafts drive the road wheels through a Renalds’ chain 
of 1 in. pitch, The boiler is of the water-tube type, 
and is fed by a single-acting pu 
main engine at a reduced | 
also fitted for pumping up into the boiler when standing. 
The boiler fire is forced by a fan driven off the main 
engine. Steam coal.or coke is used as fuel. This has 
en found by the makers far cheaper, and in many 
Ways more satisfactory, than oil fuel. The firebox of 
the boiler being of ample size, it is not necessary to 
coal more than three times in the hour when runnin 
continuously. There is a reserve tank which is fitted 
with a water-lifter for filling up from ponds, streams, 





mp driven off the | feed. 
A small donkey is | roof of the cab. The quantity of oil burned when in 
| full work is said not to exceed 1} gallons per hour. 





Fic. 4. 


&c. An air surface condenser is used as in the former 
vehicles built by this company and already referred to. 
The arrangement works satisfactorily. 

The wagon is capable of taking a load of 3 tons up 
a hillof 1 in 12. It has been tested by working at 
Chelsea, where it has collected 30 cubic yards of 
material per day, on a consumption of 2) cwt. of fuel. 
This was done when the men engaged in filling the 
wagon were working piecework. At Chiswick, where 
the men are paid by the day, they collect only about 
22 cubic yards per day. Ona trip made with one of 
these wagons to Birmingham recently, it was found 
that 8 miles an hour could be easily maintained, and 
about 20 miles could be run without taking in water. 

The second vehicle we illustrate in Fig. 4 on 


the present page has been constructed by the Lan- | 


cashire Steam Motor Company, of Leyland. The 
following is the description of this steam road 
wagon. It is built on a steel frame and has an 
open platform with an area of 78 square feet. There 
are side and tail boards, which are hung on hinges 
and can be immediately let down for loading or unload- 


ing, or can be removed and the vehicle used as an ordi- | 


nary dray. Two brakes are fitted, each capable of 
stopping the wagon in half its length, and either one 
will hold it on an incline of 1 in 7. The wagon is 


quite capable of climbing this gradient when fully | 
The boiler is of the company’s | 
patent fire-tube type, and has 110 square feet of heat- | 


loaded with 4 tons. 


ing surface. 
6 1b. The working pressure is 200 1b. Steam can be 
raised to the working pressure in 18 minutes, and is 
generated by means of liquid fuel. The supply of fuel 
is regulated by the steam pressure in the boiler; the 
arrangement being designed to prevent the working 
pressure being exceeded, thus making the firing auto- 
matic. The water is fed to the boiler by means of a 


|small brass feed pump, which is set to give a constant 


The wagon is fitted with the condenser on the 


The purchasing price of the oil is given at 34d. per 


gallon. The inside of the boiler can be lifted out for | spelt “Thaites.” 


cleaning without removing any of the steam fittings. 








CooLearpDIz.—An exhibition of mining machinery is to 
be held in the autumn at Coolgardie, Western Australia. 
The Government of Western Australia has arranged to 
carry all exhibits free over the Colonial Government lines. 


The weight per square foot of surface is | 


NOTES FROM THE UNITED STATES. 
PuitapDeLrPntA, May 11, 1898. 

A GREAT rush of business in Alabama iron is re- 
| ported this week in view of the realisation of the fact 
|that bottom prices have been reached. Prices sud- 
|denly recovered. Quite a number of inquiries have 
| been received for export business. Over 250,000 tons 
| of Southern pig, all told, have been sold within a week 
|or 10days. Northern pig has sold better, and parties 
who offered to take double the usual quantity at this 
season could not buy. Large sales of ore have been 
made. The Non-Bessemer Association of Pig-Iron 
Makers met here, but came to no conclusion regarding 
the better control of production. Our shops, yards, 
| and works engaged on Government work are simply 
| submerged with orders. Mills are full of business. 
| One recent order was for 40,000 bundles of hoops for 
|South America. Large orders for plates and struc- 
| tural material are crowding in, and much new busi- 
| ness is coming in sight. The tone of the market has 
|improved within a week, partly on the news from 
Manila. A great deal of new Bessemer has been sub- 
mitted by railroad managers, car and bridge builders, 
and by manufacturers intending to increase capacity, 
and by municipalities that have passed ordinances 
looking to municipal improvements. There is a 
strong feeling that with wheat where it is, and the 
European demand to be relied upon, further im- 
| provement in our general condition is inevitable. 
Exporters assure manufacturers in machinery, steel 
implement and tool lines that there will be a marked 
improvement in demand as soon as present complica- 
tions are cleared up. Prices are harder in all lines, 
but a great many options have been granted which 
will be taken advantage of on the first sign of a 
certain advance. 








Tue Royat Society Sorrer: Erratum.—In our article 
on the Royal Society Soirée on page 603 of our last 
number, third column, line 16 from the bottom, the 


| name of Mr. C. Thwaites is, by a typographical error, 





CoLtocne Tramways.—The revenue of the Cologne 
Tramways Company last year was 111,410/., as compared 
with 97,807/. in 1896. The dividend declared for 1897 is 
at the rate of nine per cent. per annum. The profit 
derived from working last year was 41,850, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—About 15,000 tons of pig 
iron were dealt in last Thursday forenoon, and the tone 
of the market was firm. In the afternoon some 10,000 
tons were dealt in, and with good buying, prices became 
firmer, Scotch and Cleveland each gaining 4d. per ton. 
The settlement prices at the close stood thus: Scotch 
iron, 47s. per ton; Cleveland, 40s. 9d.; Cumberland and 
Middlesbrough l.ematite iron, 51s. 14d. and 51s. 9d. per 
ton respectively. The market was very quiet on Friday 
forenoon, and the proceedings were destitute of any 
special feature, but the prices were steady at the pre- 
vious day’s level. The sales amounted to 10,000 or 
12,000 tons. In the afternoon the market was very 
active, quite 50,000 tons changing hands, and the 
prices were very firm, the advance ranging from 1d. to 
l4d. per ton. At the close the settlement prices 
were: 47s. 1}d., 40s. 10}d., 51s. 14d., and 51s. 9d. per 
ton, The market was very steady on Monday forenoon, 
when about 15,000 tons were dealt in, and practically 
the only change was a rise of 1}d. per ton in hematite 
iron. In the afternoon the market continued, firm, 
with about the same amount of dealing as in the 
forenoon. Scotch iron advanced in price 1d. per ton, 
and the settlement prices were 47s. 3d., 40s. 104d., 
Sls. 44d., and 51s. 9d. per ton. Tuesday’s forenoon 
market was strong, when there was an advance all 
round ranging from 1d. to 2d. per ton, and the sales 
amounted to 15,000 tons. In the afternoon the market 
was still stronger on ‘‘ bear” covering, Scotch iron touch- 
ing 47s. 84d. cash per ton. At the close there were sellers 
at 47s. 8d., thus leaving the gain on the day 44d. per ton. 
Other sorts made 3d. to 34d. per ton on the day, and the 
sales amounted to about 25,000 tons. The market opened 
weak this morning, in the belief that the “ bear” account 
had been, to some extent, accommodated privately, and 
prices went very flat. At the close of the forenoon market 
prices were 5d. per ton down. The market wasstill weaker 
in the afternoon, and prices fell about another 14d. per 
ton all round. The sales amounted to other 25,000 tons. 
At the close the settlement prices were 47s., 40s. 9d., 
Dis. 1}d., and 51s. 9d. per ton. The following are the 
current quotations of No. 1 makers’ iron: Clyde, 51s. 3d. 
per ton; Calder, 51s. 6d.; Gartsherrie and Summerlee, 
51s, 9d.; Coltness, 543. 6d.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 50s. 6d. ; 
Shotts (shipped at Leith), 52s.; Carron (shipped at 
ieaeieneeied 52s. 6d. per ton. The following are the 
returns of last week’s shipments of pig iron from all 
Scotch ports, the total being 5810 tons, against 5292 
tons in the corresponding week of last year. They in- 
cluded 213 tons for the United States, 565 tons for India, 
205 tons for Australia, 140 tons for France, 185 tons for 
Italy, 990 tons for Russia, 150 tons for Holland, 160 tons 
for China and Japan, smaller quantities for other countries, 
and 2867 tons coastwise. Up till last Saturday the ship- 
ments for the year amounted to 96,909 tons, as against 
100,044 tons at the corresponding date of last year. 
The number of blast-furnaces at present blowing is 
75, against 81 at the corresponding period of last 
year. All the six Glengarnock blast-furnaces are at 
rest ; 35 are making ordinary iron, and 40 are work- 
ing on hematite iron ore. There have again been con- 
siderable orders received from outside speculators, and 
the “bull” party, encouraged by the favourable pro- 
spects of the trade, have bought freely, while those with 
oversold accounts seem to be disinclined to increase their 
commitments. A large amount of business has been 
transacted with local consumers, the steel works in parti- 
cular having been the most prominent buyers. The 
stock of pig iron in Messrs. Connall and Co.’s public 
warrant stores yesterday afternvon stood at 330,450 tons, 
as compared with 330,945 tons yesterday week, thus show- 
ing a decrease for the past week amounting to 495 tons. 


Finished Iron and Stecl.—The steel trade generally con- 
tinues very strong. Makers of boiler-plates have advanced 
their prices 5s. per ton, and the present quotation is 
6/. 10s. per ton. Shipbuilding steel is in strong demand 
at advanced prices. The Conciliation Board of the Scotch 
steel trade have awarded all classes of workmen 5 per 
cent. advance in their wages. The finished iron trade also 
partakes in the ‘‘ boom,” and prices are keeping firm. It 
1s said to-day that Messrs. D. Colville and Sons, Mother- 
well, have raised their list prices for ship-plates 10s., and 
for others 7s. 6d. per ton. Other firms may be expected 
to follow suit. Shipbuilders complain of the lack of 
prompt delivery of plates, &c. 


Sulphate of Ammonia.—This commodity has advanced 
in price considerably during the week. Last Thursday 
91. per ton was paid for May delivery at Leith, the 
market being firm. On the following day business was 
done at 9/. 2s. 6d. per ton Leith, also May delivery, and 
91. 3s. 9d. per ton on spot. On Monday the price was 
still advancing, business be’ng done at 9/. 5s. per ton for 
Leith delivery for Octo¥er t» March, and yesterday there 
were transactions on the spot at 9/. 7s. 6d. per ton, with 
an advance of 2s. 6d. per ton for October till March 
delivery. 

Glasgow Copper Market.—Copper was rather firmer on 
Thursday forenoon, and rose 1s. 3d. per ton on the pur- 
chase of 25 tons. There was nothing done in the after- 
noon, but the quotations rose other ls. 3d. per ton. On 
Friday forenoon no business was done, but quotations 
were up ls. 3d. to 2s. 6d. per ton. Fifty tons were bought 
in the afternoon, and prices rose other 6s. 3d. per ton. 
Copper was 1s, 3d. per ton dearer on Monday forenoon 
on the purchase of 25 tons. There was no dealing in the 
afternoon, but the forenoon rise was lost. At yesterday’s 
forenoon market 25 tons were sold, and prices were un- 
altered. In the afternoon quotations were marked down 


6s. 3d. per ton, »ut no business was done. Copper was 
idle this forenoon and unchanged in price at 51/. 6s. 3d. 
cash per ton and 51/. 15s. three months. The metal was 
again quite idle in the afternoon, and quotations left off 
2s. 6d. per ton lower. 


Glasgow Water Rates: A Big Surplus.—The annual 
financial statement submitted by the water committee of 
the Corporation shows an estimated surplus of 40,8630. 
for the current year. They also submit an estimate of 
income and expenditure for the year from May 31, 1898, 
till May 31, 1899. The estimated expenditure is put 
down at 151,323. The committee, however, make allow- 
ance for deficiency in hydraulic and river supply works 
and for interest on borrowed money, which, with a pro- 
bable credit balance of 36,382/., brings the total up to 
243,6941. To meet this there is an estimated revenue of 
202,411/. from rates, &c., to which is added this year’s 
estimated surplus of 40,8637. For the hydraulic power 
supply the expenditure is estimated at 6631/., to meet 
which there is a sum of 5043/7. and a balance of 1588/. 
carried to debit of the Corporation water works account. 
The river supply works expenditure has been estimated 
at 5231/., with a revenue from meter supplies and grazing 
rent of 3752/7. To meet the deficiency a sum of 1479/. is 
carried to debit of water works account. The committee 
recommended that the present rates remain unaltered. 


New Shipbuilding Contracts.—Messrs. Blackwood and 
Gordon, Port Glasgow, have arranged to build and 
engine a steamer of 4000 tons for the Clan Line Steamship 
Company, of Glasgow, which will be fitted with all the 
appliances required by this well-known company for 
trading in Eastern waters. Messrs. Blackwood and 
Gordon have at present a large amount of work in hand, 
and their repairing slip has been busily employed for 
some considerable time.—Messrs. D. J. Dunlop and Co., 
also of Port Glasgow, have received an order to build and 
engine a steel screw steamer to carry 3500 tons deadweight 
cargo.—Messrs. Fleming and Ferguson, Paisley, have 
secured an order for a large hopper sand pump dredger 
from the London and North-Western and Yorkshire and 
Lancashire Railway Companies for dredging at Fleet- 
wood.—The Grangemouth Dockyard Company have con- 
tracted with a London firm to build a steel screw steamer 
to carry about 1100 tons on a light draught, and to steam 
at a rapid rate of speed. This vessel is being built specially 
for dealing with heavy weights, having exceptionally large 
hatches, powerful winches, and strong derricks, and is to 
receive Lloyd’s highest class. The Dockyard Company 
have at present seven vessels in hands, 


The Late Provost Orchar, Engineer, Dundce.—Mr. 
James Guthrie Orchar, of Dundee, and Provost of 
Broughty Ferry, died on the 14th inst., to the regret of 
a large number of friends. He was born in 1825, in 
Craigie, now part of Dundee, where his father carried on 
the businesses of a country joiner and wheelwright. He 
was apprenticed to his father’s trade, and subsequently 
took employment in the old Wallace Foundry, with 
Messrs. Kimmond, Hutton, and Steele; and at this 
establishment he was engaged in the production of the 
first locomotives ever built in Dundee. They were 
ordered for the Dundee and Perth Railway, which was 
opened in the year 1847. Later he went to England, and 
was in the Dockyard at Portsmouth when the Crimean 
War broke out in 1854. Returning to Dundee, he took 
service as a draughtsman in Lilybank Foundry, which 
was then in the hands of Mr. Steele, and afterwards 
began business on his own account, in partnership with 
ex-Provost Robertson, who had held a position of a like 
kind in the engineering department of Messrs. Baxter 
Brothers. They erected works on the estate of Wallace 
Craigie, which they called the Wallace Foundry, an 
establishment which has since developed in a remarkable 
manner. The young firm achieved success at the very 
outset, and designed and constructed some of the impor- 
tant spinning and manufacturing establishments in Dun- 
dee and elsewhere. Messrs. Robertson and Orchar also 
invented many new machines and new processes of 
spinning, manufacturing, and calendering. Mr. Orchar 
took a fair share of the duties of citizenship, and was 
Provost of Broughty Ferry for the past 12 years. He 
was a violinist, and possessed some magnificent instru- 
ments, including a ‘‘Stradivarius” worth over 1000/7. He 
was also a great book collector and a great reader. But 
the dominating influence of his life was Art, and his range 
as a collector and connoiseur was very wide. 


The Dalreoch Tunnel Duplicated.—The duplication of 
Dalreoch Tunnel was successfully accomplished on Mon- 
day, after two years’ incessant work. On Saturday night 
a full staff of surfacemen and signal operators took charge 
of the line after the passing of the last train to Helens- 
burgh, and from then till Monday morning were busily 
engaged making the necessary deviation and connections. 
The work was finished in good time for the opening of 
the morning’s traffic, and now the Nerth British Railway 
Company will be enabled to facilitate the running of 
coast traffic without delays necessarily involved on a 
single line. The new tunnel runs parallel with the old, a 
15-ft. wall dividing them on account of the brittle nature 
of the rock, and the openings at either ends have been 
lengthened by 100 and 150 yards respectively. The work 
has been carried through by Messrs. Lawson, contractors, 
Rutherglen. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Admiralty and Armour-Plates.—Last week Mir. 
Goschen, First Lord of the Admiralty, paid a visit to the 
armour-plate works at Sheffield. The Right Hon. gentle- 
man was accompanied by Admiral Wilson, Controller of 





the Navy ; Sir William White, Director of Naval Con- 








struction ; and Captain Fawkes, R.N., private secretary 
In the recent debates in Parliament the question was 
raised of the capabilities of the Sheffield firms to supply 
armour, as the Government might require it ; and it is 
assumed that Mr. Goschen’s visit to Sheffield was to 
assure himself yg doubt on the point. The Atlas, 
the Cyclops, and the River Don Works were visited, and 
the party were conducted through each by the managing 
directors and principal members of the staffs. The 
various processes of manufacture were witnessed in actual 
operation ; and the extensive reconstruction of plant, 
rendered necessary by the adoption of the Krupp pro- 
cesses, was pointed out. By the visit Mr. Goschen has 
obtained personal knowledge of the capabilities of the 
Sheffield firms to manufacture armour, and what they 
will be able to turn out in the near future. 


Kelham Rolling Mills Company.—The directors of this 
company announce that the balance of profit on the year’s 
working is 2165/., out of which they recommend a dividend 
of 4s. per share (4/. 10s. paid). The year’s working, they 
say, was most adversely affected by the disturbances in 
the engineering trades. 


Electric Light at Hull.—The report of the Corporation 
of Hull with respect to their electric light undertaking, 
shows that the total expenditure on capital account up to 
date was 61,738/., of which 14,152/. was spent last year. 
The total revenue amounted to 10,4502. and the net profit 
20407. There is a growing demand for the electric light, 
and the works are being rapidly executed. 


Engineers’ Wages in the North.—The greatest activity 
prevails amongst engineers on the north-east coast, and 
they are taking advantage of good trade to ask for an 
advance of wages. On piece rates they ask for an increase 
of 5 per cent. and on time wages 2s. per week, to apply 
to men engaged both in the engineering shops and in the 
shipyards, and which will affect several thousand men. 
The request has been forwarded to the secretary of the 
Employers’ Federation. 


Light Railways.—The solicitors to the company which 
is proposing to construct a line of light railway from 
Barton-on-Humber to Lincoln, have asked various local 
authorities in North Lincolnshire whether they favour 
the scheme or not. Some have expressed their approval 
of it, but the Kirton-in-Lindsay Council have decided 
to oppose the scheme in favour of a line of railway direct 
from Hull to Lincoln, vid Scunthorpe and Kirton. 


Iron and Steel.—The opinion was expressed a day or 
two ago by a principal of one of the large Sheffield works 
that never in the history of trade were iron and steel con- 
cerns better off for employment than they are at the 
present time. The armour-plate departments are running 
continuously—night and day and even Sunday—complet- 
ing the orders given out some time ago. At the same 
time, the firms are rapidly putting themselves in a posi- 
tion to turn out the improved Krupp armour now 
required by the Government. The manufacturers of 
tyres, axles, springs, buffers, and other railway material 
are extremely busy ; but the astonishing fact is that in 
spite of the all-round heavy demand, there is no substan- 
tial improvements in prices. It shows what enormous 
means of production there are in the country. There 
has been a decided move in the local iron market, and 
“ween for all sorts have gone up from 1s. to 2s. per ton. 
Buying is going on freely. It would be very serious if 
anything should occur to check supplies of hematite ore 
from Spain; and one cause assigned for the upward 
movement is that contingency, coupled with the enor- 
mous consumption now going on. With a few excep- 
tions, the lighter industries are not in as prosperous a 
state as the heavier branches, and in some there are com- 
plaints of dulness. 


The South Yorkshire Coal Trade.—In the Yorkshire 
district all the collieries producing steam coal are work- 
ing full time. The shipping contracts have been taken 
at an advance of 4d. to 6d. per ton over the prices ob- 
tained a year ago. Owners are securing on their gas-coal 
contracts an increase of 6d. to 9d. per ton. On the rail- 
way contracts an advance will be demanded. Coke is 
still selling well. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLksBRouUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, but the market was cheer- 
ful, and a fair amount of Pudnes was transacted. In- 
quires from Continental consumers were reported to be 
retty numerous, and this is gratifying after the small 
oreign deiiveries we have seen of late. Producers were 
very firm in their quotations, and as they are well off for 
work, some of them did not care much about booking 
further orders, believing that by waiting a while they 
will be able to do business on better terms than can 
be made at present. The general quotations for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron was 
40s. 9d., and few sellers would listen to any offers at less. 
One small odd lot, however, was said to have been dis- 
posed of at as low as 40s. 6d. On the other hand, some 
of the makers put the price at 41s. The lower qualities 
were firm. No. 4 foundry was 39s. 9d., grey forge 38s. 6d., 
and mottled and white each 38s. 3d. Middlesbrough war- 
rants moved about a little, at the opening of the market 
they could be bought at 40s. 104d, but later on they 
stiffened, and they closed very firm at 41s. 14d. cash buyers. 
East coast hematite was still strong, though after recent 
heavy buyings the demand has to some extent slackened. 
About 5is. 6d. was the market quotation for early 
delivery of Nos. 1, 2, and 3. Spanish ore was rather 
unsettled, and the uncertainty with regard to the future 
prevented much business being done, Rubio was quo 








ENGINEERING. 


631 





May 20, 1898.] 





from 15s. to 15s. 6d. ex-ship Tees. Middlesbrough hema- 
tite warrants were steady and firm throughout the day at 
51s. 74d. cash buyers. To-day there was no alteration in 
rices for makers’ iron, but warrants changed a little. 
wing to a few holders of Middlesbrough warrants realis- 
ing, the price fell to 40s. 84d. cash buyers. Middlesbrough 
hematite warrants advanced to 51s. 9d. cash buyers. 


Manufactured Iron and Steel.—These two branches of 
the staple industry are ina flourishing condition. In 
almost every department there is very great activity 
and an inclination to advance prices is strongly shown by 
many makers. Producers of steel shi building material 
are particularly actively employed, and bar-makers have 
now a lot of work on hand. The following are about the 
market quotations: Common iron bars, 5/. 7s. 6d. ; best 
bars, 5. 17s. 6d. to 62. ; iron ship-plates, 5/. 7s. 6d. ; iron 
ship-angles, 52. 5s.; steel ship-plates, 5/. 17s. 6d. ; steel 
ship-angles, 5/. 12s. 6d. to 50. 15s. ; and heavy sections of 
steel rails, 47. 10s.—all less the customary 24 per cent. 
discount for cash, except rails, which are net. 


Coal and Coke.—Steam coal is rather easier, but very 
little is now obtainable for this month’s loading. Bunkers 
continue in good demand, but the supply is abundant. 
There is a steady market for manufacturing coal. Coke 
is by no means too plentiful, and quotations are very 
firm. Consumers now requiring average blast-furnace 
qualities have to pay about 14s. for delivery at Tees-side 


furnaces. The demand for coke for shipment continue | A 


good 








NOTES FROM THE SOUTH-WEST. 

Swansea.—The imports at Swansea during April 
amounted to 63,804 tons, against 72,968 tons in the cor- 
responding month of 1897. The total for the first four 
months of this year was 250,011 tons, against 262,666 tons 
in the corresponding period. The exports for April 
amounted to 174,447 tons, against 301,263 tons in April, 
1897, the totals for the four months respectively being 
805,669 tons and 779,283 tons. 


Barmouth.—Barmouth new water works, which have 
been carried out at a cost of nearly 28,000/., are now com- 
pleted, and the formal opening will take place on Satur- 
day, June 11. The opening ceremony will be performed 
by Mr. T. W. Russell, M.P. 


Keyham.—Owing to the large amount of boilermaking 
work on hand at the boilermaking department at Key- 
ham, the Lords of the Admiralty have decided to put 
out to contract the construction of the water-tube boilers 
for the cruiser Blanche. The refit of this vessel is to be 
completed by March next ata cost of 25,000/., of which sum 
the boilers alone will absorb 80007. 


The Bute Docks.—A contract for the construction of the 
new Bute dock at Cardiff has been let to Messrs. Topham, 
Jones, and Railton, of Great George-street, Westminster. 
The work will be executed at schedule prices, and the 
total outlay is estimated at 550,000/. The contract refers 
to the dock pure and simple, the construction of a pier 
and the dredging of the channel being the subject of 
separate tenders. 


Burry Port.—The directors of the Burry Port and 
Gwendraeth Valley Railway have decided to complete 
the line to run into Llanelly. It is further intended to 
effect a junction with the Llanelly and Poutardulais Rail- 
way, providing a Bill authorising the construction of that 
line passes through the House of Lords. By this means 
Burry Port will be placed in direct communication with 
the London and North-Western Railway. 


The Mumbles Pier.—Mumbles Pier, just opened by 
Lady Jenkins, was erected by the Mumbles Railway and 
Pier Company, at a cost of over 16,0002. The new pier 
runs out from a part underneath the rocks just beyond 
the Mumbles village for about 830 ft., so as to accommo- 
date steamers at low tide. The pier is constructed of 
iron. It has a centre widening of 60 ft. by 40 ft., and 
the pier head proper is 135 ft. by 84 ft. The neck portion 
is 25 ft. wide, and has two enlargements opening to 37 ft. 
Around the pier head a landing stage, constructed of wood 
and entirely separate from the pier itself, has been con- 


structed, with platforms, landings, and steps for all stages | : 


of the tide, 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during April were 
as follow: Cardiff—foreign, 287,296 tons; coastwise, 
38,712 tons. Newport—foreign, 40,033 tons; coastwise, 
17,203 tons. Swansea—foreign, 73,778 tons ; coastwise, 
20,191 tons. Llanelly — foreign, 12,541 tons; coastwise, 
6175 tons, It follows that the total shipments of coal 
from the four ports in April were: Foreign, 413,648 
tons ; coastwise, 82,281 tons. The shipments of iron and 
steel from the four ports during April were: Cardiff, 
9974 tons; Newport, 2335 tons; Swansea, 1825 tons; 
Llanelly, nil ; total, 14,134 tons. The shipments of coke 
were: Cardiff, 3500 tons; Newport, nil; Swansea, 2991 
tons; Llanelly, nil; total, 6491 tons. The shipments 
of patent fuel were: Cardiff, 13,501 tons; Newport, nil ; 
Swansea, 37,974 tons; Llanelly, nil; total, 51,475 tons. 
The aggregate shipments of coal from the four principal 

elsh ports for the four months ending April 30 this year 
came out as follow: Cardiff, 5,003,923 tons’; Newport, 
1,042,736 tons; Swansea, 574.476 tons; Llanelly, 77.636 
tons ; total, 6,696,771 tons. The aggregate shipments of 
iron and steel during the first four months of this year 
Were: Cardiff, 25,002 tons; Newport, 7958 tons; Swan- 
™ 4167 tons; Llanelly, ni; total, 37,127 tons. 

© aggregate shipments of coke from the four ports 
Were: Cardiff, 26,145 tons ; Newport, 3912 tons ; Swan- 
Sea, 7316 tons; Llanelly, nil; total, 37,373 tons. 
aggregate shipments of patent fuel were ; Cardiff, 100,762 


The| b 





tons; Newport, 7276 tons; Swansea, 115,011 tons; 
Llanelly, nil ; total, 223,049 tons. 


South Wales Institute of Engineers.—The fortieth annual 
meeting of this Institute was held at Cardiff on Tuesday. 
The President (Mr. H. K. Jordan), in his inaugural 
address, observed that South Welsh seams of coal were 
unsuitable for coal-cutting maehinery. With regard to 
shaft sinking, rock drills mounted upon Sees stands 
were used 23 years ago in sinking the Harris Navigation 
Pits, but that method of mounting rock drills for shaft 
sinking had been attended with but little, if any, success 
in South Wales, and in ae all recent sinkings hand 
labour only was employed. This was for the most part 
due to the want of an efficient appliance for mountin 
rock drills so that they could be quickly moved and fix 
afresh. The president proceeded to deal with the ques- 
tion of the depths of the seams in less known areas of the 
South Wales coalfield. Along the synclinal line of the 
south trough, from the Taff Valley, south of Treforest, 
to Llangynwyd, in the Llynvi Valley, he estimated, the 
depth to the lowest workable seam—the lower 4-ft. seam 
—to be 1000 to 1100 yards. At the syncline of the north 
trough, close to Neath, the lower 4-ft. seam, he estimated 
to be 1450 yards deep ; and along the synclinal line from 
ae gay ag Llanelly, the depth was estimated at 1814 
yards. In Monmouthshire the two highest seams were 
the Mynyddislwyn and the Tillery or Brithdir, and at 
Llanhilleth the distance between them was 226 yards. 
t Trebarris, only 74 miles to the west, the distance 
between the same seams was 300 _—. At Llanhilleth the 
depth from the Brithdir seam to the lower 4-ft. seam was300 
yards ; and at Trebarris, 570 yards, the total thickening in 
the 74 miles being 344 yards, or 46 — per mile, Continu- 
ing from Trebarris westward, the 300 yards” thickness 
between the two highest seams at Trebarris increased to 
612 yards at Neath. This westward thickening com- 
menced to the east of the present margin of the coalfield, 
for the 570 yards of lower strata at Trebarris had thinned 
out eastward before the Forest of Dean was reached. In 
the interval of time between the completion of the depo- 
position of the millstone grit, and the completion of the 
deposition of the Pennant series, there were deposited in 
the Forest of Dean area only some 200 or 250 yards thick- 
— of ree as compared with upwards of 1150 yards 
at Neath. 


Penclawdd. — The Llanmorlais Colliery Company, 
Penclawdd, has struck a new seam of coal of excellent 
quality. 

Cardiff.—The yo strike of South Wales has, of course, 
seriously affected the coal trade; but last week’s ship- 
ments exceeded 100,000 tons. The demand for steam 
coal continues active, although the best descriptions have 
been making 23s. to 24s. per ton. The best house coal 
has ranged from 21s. to 23s. per ton. Foundry coke has 
been quoted at 20s. to 24s. per ton; and furnace ditto, 
at 18s. to 22s. per ton. Iron ore has been dull: Rubio 
has made 13s. 6d. to 13s. 9d. per ton. 





MISCELLANEA. 

Durine the first three months of the present year the 
North Sea-Baltic Canal has been pa by 3437 vessels, 
with an aggregate net tonnage of 432,503 tons, against 
respectively 2233 vessels and 308,557 tons for the same 

riod last year. The receipts were 232,599 marks 
11,6007.), against 161,441 marks for the same period last 
year. 


he traffic receipts for the week ending May 8, on 
thirty-three of the principal lines of the United Kingdom, 
amounted to 1,648,067/., which was earned on 19,163? 
miles. For the corresponding week in 1897, the receipts 
of the same lines amounted to 1,619,1367., with 18,9514 
miles open. There was thus a decrease of 52,8877. in the 
receipts, and an increase of 212} in the mileage. 


A penny guide to the Workman’s Compensation Act, 
drawn up by Messrs. R. M. Minton-Senhouse and G. F 
Emery, LL.M., has been issued by Messrs. Bemrose and 
Sons, Limited, of 23, Old Bailey. The Act comes into 
force, it will be remembered, on July 1 next. The guide 
in — gives clear information as to the parties liable 
in different cases, and of the proceeding necessary on the 
part of a claimant. 


Several of the American railway companies are experi- 
menting with nickel steel as a material for locomotive 
parts, such as Proto stay bolts, crankpins, and 
driving axles. The increased cost is said to be ?d. per lb. 
for 3 per cent. nickel steel, as compared with ordinary 
mild steel ; so that the cost of a locomotive — these 
parts of the new material would not be greatly enhanced, 
— it is hoped to greatly reduce breakages by the 
change. 


The projected improvement at Fleetwood to be effected 
by the Lancashire and Yorkshire Railway, in conjunction 


with the London and North-Western line, will involve | q 


some very heavy dredging work. This will be accom- 
plished by a powerful sand pump built by Messrs. Fleming 
and Ferguson, Paisley, and fitted wtih centrifugal pump- 
ing engines by Messrs. J. and H. Gwynne. The dredger 
will be 211 ft. long and 38 ft. broad by 16 ft. 3 in. deep, 
and will be able to lift 1500 tons of material per hour from 
a depth of 40 ft. 


The lighting and ventilating arrangements of the 
Houses of Parliament, formed the object, on Saturday 
afternoon, the 14th inst., of a visit from the Civil and 
Mechancal Engineers’ Society. Under the able guidance 
of Mr. Palfreeman, the resident engineer, the most ample 
opportunity was afforded for examination of the means 
y which our legislators are supplied with fresh air and 
light, Arrangements of the most complete nature exist 


for straining air admitted at all seasons of the year, for 
the removal of London fog by filtration through thick 
layers of cotton wool, and for imparting such a degree of 
humidity as may be most conducive to comfort. 


The trade and navigation returns for April show ex- 
ports amounting to 17,496,011/., a decrease of 2,204,111/., 
or 11.1 per cent., on the corresponding month of 1897, 
the imports amounting to 40,246,716/., an increase of 
5,110,1617., or 14.5 per cent. The value of the iron and 
steel exports was 1,903, 462/., against 2,170, 121/.; a decrease 
of 12:2 per cent. ; and of coal and coke exports 1,212, 487/., 
against 1,241,568/., a decrease of 2.3 per cent. Imports 
for four months ended April 30 amounted to 159,317,623/., 
an increase of 6,552,842/., or 4.2 per cent. ; exports to 
75, 203, 129/7., a decrease of 3,795,180/., or 4.2 per cent., and 
—— to 21,250,025/., a decrease of 708,132/., or 3.2 
per cent. 


The War Office have made an important change in the 
regulations for efficiency of the Electrical Engineers’ 
Volunteers. By the regulations originally oe ape 
recruits were required, in addition to military drills and 
eight days’ training in camp, to attend 78 technical drills. 
By the modified regulations the 78 technical drills are re- 
duced to 12. Whilst this will make the work of recruits 
living in London much easier, it will also make it quite 
practicable for men residing at a distance from London 
to join the corps; they will ;obtain their purely military 
training with any volunteer corps in their own neighbour- 
hood, and will complete their technical training b 
attending in camp two additional days, making, wit 
~ eight days’ training required from all, a total of 10 

ays. 


Messrs. Samuel Chatwood and Co., the well-known safe 
makers of Newgate-street, London, E.C., have recently 
completed a safe for a large firm of diamond merchants, 
which is claimed to be absolutely burgler proof. In fact, 
the makers were, we believe, given practically a carte 
blanche in the matter. The safe is really composed of 
two safes one inside the other. The former is one of their 
regular stock patterns, but the interior safe is of very 
special construction. It is circular in form, being 2 ft. Lin. 
in diameter inside and about 1ft. deep in the clear. The 
sides and back are of compound metal 3 in. thick. This 
compound metal consists of a steel casting of as hard 
material as can be machined, embedded in which is a cast- 
ing of spiegeleisen. The outer face of this layer of spie- 
is eisen is covered with a large number of small cones. 

hese cones render an attempt to drill the safe futile, as 
though drills can be obtained which will pierce a file, or 
other hardened steel, such drills will not cut if they are 
partly embedded in softer material. The door to this 
interior safe is constructed like the breech-block of a gun, 
being held in place by an interrupted screw. Like the 
body of the safe, this door is also constructed of compound 
metal. A ball-bearing in the shape of a carrier ring sup- 
ports the door when the safe is opened, and renders the 
manipulation of the heavy mass of metal easy. The bolts 
locking the door into place are actuated by a central cam, 
and are provided with both a key lock and a combination 
letter lock. The total.weight of the safe complete is about 
4 tons. r 


The output of flower pots in this country is stated to 
reach the incredible figure of at least 500 millions per 
annum. Up to the present the whole of these have been 
made by hand, the many attempts to substitute machi- 
nery processes having proved unsuccessful. Apparently, 
however, a change is likely to be effected in this matter, 
since a machine which seems to give excellent results in 
practice, and with a kind of clay, is now being intro- 
duced by the West’s Patent Pottery and Machine Com- 

ny, Limited, of 31 and 32, Gray’s Inn Chambers, High 

yg W.C. The machine, as would naturally be ex- 
The great difficulty in using such 
presses in the past has, however, been to persuade the 
completed pots to leave the dies. This difficulty has, 
however, been overcome by a combination of ingenious 


pected, is a press. 


: | devices. The dies are in two parts, male and female, the 


annular space between the two forming the mould. The 
former is kept constantly rotating, which serves at once 
to smooth the inside of the pot and to reduce the adhe- 
rence of the clay. Surrounding the — portion of this 
die is a collar, backed by springs. This collar, as the 
press completes its working stroke, first cuts off the 
surplus clay, leaving a smooth finish to the top of the 
pot; and, secondly, as the lower die (the female one) 
starts to move down, the collar under the action of its 
springs, forces the complete pot off the die, leaving 
it ready on the female one. The latter is fitted with 
a false bottom, and as it nears the bottom of its 
down stroke, this bottom is given a sudden twist, 
followed by a sharp blow upwards. This loosens 
the pot on the mould, and it is then raised clear of 
the latter, and finally removed by hand. The ~ is 
worked in the plastic state, being — in a pug mill of 
the usual type after it has been brought to the proper 
egree of dryness on a steam-heated drying floor. Leaving 
the pug mill, the clay is first passed through a small press 
which measures out and compresses into a ‘‘clot” the 
amount needed to make one pot. These clots then pass 
to the finishing machine already described. A cheap 
quality of creosote is used to lubricate the clay on its 
passage through the presses. The output of one machine 
is stated to range between 5000 to 8000 pots per day of 
10 hours. The pots, on leaving the press, are made to 
d into the kiln direct, needing no preliminary 

drying. In addition to flower pots, the machine has also 
roved capable of moulding telegraph insulators, plum- 
go crucibles, saucers, a and jam-pots, the latter 
being practically parallel. The works of the company are 





situated at Walthamstow, and the present output is stated 
to be 60,000 per week. 
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RAILWAY UNPUNCTUALITY. 


‘‘THE ordinary traftic dislocated, and passengers 
gravely inconvenienced and delayed by some local, 
but not unforeseen, congestion of special traffic ; 
local trains leaving Euston day after day 30 or 45 
minutes after the advertised time ; the officials of 
the line standing helpless and appalled in the face 
of Saturday; important morning trains from 
Bletchley and other places to London constantly 
arriving late, and as constantly missing connections 
with the City at Willesden. . . . The day express 
from Aberdeen to Euston belongs to a category for 
which no excuse can possibly be pleaded. It is 
purely and simply a case of bad management which 
would disgrace a line of far less repute than the 
North-Western, and which, viewed in connection 
with the other complaints we have received, and 
with the too common experience of regular 
travellers on the line, reflects discredit on the pre- 
sent authorities of the railway, but must, unless 
promptly and effectually remedied, sooner or later 
tell seriously on its financial prosperity.” 

So wrote the Times last autumn in a long article 
which it addressed to its readers on the failings of 
the leading railway in Great Britain. There are 
many remarks in the article with which we cannot 
agree, remarks of a distinctly personal nature, deal- 
ing out, in no measured terms, to those in autho- 
rity blame which we consider is by no means fully 
merited. Yet there can be no manner of doubt 
that the strictures on the gross and habitual un- 
punctuality of the North-Western train service 
therein contained, were, at the time, no whit un- 
deserved, and just now, when the new summer and 
autumn train services of our chief railways are being 
brought into use, it is worth while reviewing some 
past experiences, and pointing out the lessons they 
ought to teach. 

Those who during the past year were compelled 
to travel daily on the North-Western Railway 
system, know only too well how substantial have 
been the grounds for complaint. One local train, 
of which we have knowledge, during a whole 
month, only once left its starting place at right 
time, and on the last day of the month, leaving 
35 minutes after its booked time, lost 15 minutes 
in the first 6 miles, taking exactly 25 minutes 
to cover the distance. But, in truth, blame has been 
deserved all round ; we feel sure that every rail- 
way manager who perused the Z'imes leader must 
have said to himself, ‘‘ After all, we are just as bad 
ourselves !” and some might have added, ‘‘a great 
deal worse ;” yet it is doubtful if any really 
efficient steps have yet been taken to remedy the 
evil. 

That the article in question did good, we 
do not doubt for a moment; it most probably re- 
echoed in the board-room of every railway in the 
kingdom. But the whole subject is beset with 





difficulties and is growing more urgent every day. 
It is in the belief and hope that every word which 
is said may stimulate those in authority that we 
propose here to enlarge on some of the more im- 
portant points in connection with the matter. 

Few will be inclined to dispute the fact that 
punctuality on many lines is becoming a by-word ; 
and that, whereas formerly it used to be a question 
of minutes, it is now a question of half-hours and 
hours. It is exceedingly difficult to obtain any 
figures relating to actual train arrivals. Even when 
compelled by the Board of Trade to furnish re- 
turns, the companies managed to present them in 
such a form that it was difficult to satisfactorily 
analyse them. Some three years ago, however, 
we obtained the arrival times of two important 
express trains at one of the large London termini. 
October was the month, and it was fairly free 
from fog and storm. We should not quote these 
figures now were it not a fact that since the date in 
question matters have in no wise improved, and 
what occurred then is occurring daily at the 
present time. 


A. B. 
Number of days arrived 
late ay sa ie 31 30 
Aggregate of time lost ... 12h. 33m. 16h. 24m. 
Average time late A 24.2 m. 31.6 m. 
Time late on worst day... 1h.10m. 1h. lim. 


From the above Table it will be seen that 
during the whole month train A never once 
arrived to time, while B on one occasion fairly 
astounded the officials of by arriving six 
minutes before time. This train further dis- 
tinguished itself by arriving over an hour late, no 
less than three times in the course of the month. 

Confronted by such results as these, we feel that 
the time has indeed arrived when the question 
should be resolutely taken in hand, and some mea- 
sures adopted whereby at least a semblance of 
punctuality may be attained. First, then, let us 
consider what are the causes which are at the root 
of the matter. If one asks the question of a rail- 
way manager, he will in all probability tell you that 
the speed and weight of our modern express trains 
are primarily responsible, but therein he makes a 
great mistake ; excessive weight is undoubtedly one 
cause, but speed has nothing whatever to do with 
it, as we shall presently show. Of course engines 
are habitually and daily overloaded. The London 
and North-Western Railway, the South-Western 
Railway, and' the South-Kastern Railway are, 
perhaps, the greatest offenders in this respect. It 
is no uncommon thing to see trains of 18 or 19 
coaches on either of these lines ; and it is mani- 
festly absurd to expect that time be kept; in fact, it 
would almost seem as if the authorities themselves 
gave the solution up as hopeless, and simply said 
‘*send the trains off anyhow, it doesn’t matter 
how they are loaded so long as they go.” It is 
not an unknown occurrence on the South-Eastern 
Railway for one train to cover a whole block sec- 
tion, and it has consequently become necessary to 
send a flagman to get the train away, the signals 
being, of course, automatically locked. Formerly, 
the Great Western Railway was perhaps the worst 
offender in the matter of overloading, but they have 
now adopted the excellent plan of restricting the load 
for a single engine to a certain number of wheels ; 
beyond the number laid down a pilot is taken. We 
think that if this plan were extended so that no train 
might have beyond a certain number of wheels, great 
good might result. Of course, the rule would have 
to be varied to meet the different conditions. Take 
the Midland Railway as an example; a fair maximum 
load for the main line from London to Leeds or 
Skipton would be 96 wheels—say 12 eight-wheelers, 
thence to Carlisle, 80 wheels. <A driver should then 
be allowed to take a pilot whenever he thought 
necessary, but on no pretext whatever should a 
single extra coach be added. If the extra coach 
is there, then the train must be run in two 
portions. Of course, it will at once be said 
that if such a rule were adopted it would 
largely increase the number of trains, and, con- 
sequently, also the working expenses. That is 
quite true, working expenses would undoubtedly 
rise ; but if thereby punctuality is assured, then 
it is more than worth the additional expense. It 
may be suggested that there is literally no room 
for the additional trains, that the metals are already 
too much overcrowded ; then we unhesitatingly 
reply that the railway is not doing its duty by the 
public, for if its metals are overcrowded to that 
extent, then it is a manifest duty to widen its lines. 
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Why, if a steamship company can run its boats 
12,000 miles across the ocean, and in spite of storm, 
fog, and time lost at ports en route, can yet bring 
them in to within almost an hour of their schedule 
time, why, we repeat, should not the railway com- 
panies do likewise ? 

Now, the next cause to which we would draw 
attention is one which we have more than once 
alluded to in previous articles; we refer to the 
system of giving coal premiums to the engine- 
drivers. This may, without exaggeration, be de- 
scribed as ‘‘the best-known method for promoting 
unpunctuality.” It stands to reason that a driver, 
knowing that if he burns a few pounds of coal 
per mile less he becomes entitled to the substan- 
tial sum of 101. at the end of the year; he will, 
of course, endeavour to burn as little as he can. 
But those few pounds of coal saved make all 
the difference between a punctual train and a 
late train. A single minute lost at the beginning 
of a long journey may mean the loss of half-hours 
or hours at the end. Here, again, it is simply a 
question of money. The management say they can 
save a few thousands a year by adopting the system 
of coal premiums. From a shareholder’s point of 
view they are, of course, justified ; but is it fair to 
the public? The common-sense method of dealing 
with this matter would be to give the men premiums 
for good conduct, but to dismiss the question of 
saving coal altogether from any connection with 
good-conduct premiums. By all means let the 
coal sheets be carefully scrutinised, and when a 
man is found to be burning an unnecessary quan- 
tity of fuel, let him be fined. To make a driver's 
income dependent on the amount of coal burned is 
not only hard on the man, but is absolutely detri- 
mental to the service. We have before us a year’s 
working at one of the principal engine-sheds in the 
kingdom—in other words, a coal sheet. We find 
that in the express passenger list the maximum 
amount of coal burned is 33.2 lb. per train-mile ; 
the minimum is exactly 30.0 Ilb., the average 
31.15 lb. Now, presupposing that when the coal- 
premium system is abolished, every passenger 
driver on the line burns as much coal as the maxi- 
mum here given, what is the result? Simply this : 
that the expenditure on revenue for the 12 months 
will be increased by 0.4 per cent. We may well 
ask, is it worth it? As a matter of fact, it would 
in all probability pay to give the drivers a premium 
for keeping good time, at the same time exacting 
rigorous fines for excessive speed at dangerous 
places. re 

The question of train speed is intimately bound 
up with train punctuality. The aforesaid railway 
manager tells us that the high speed of our express 
trains is one excuse for bad time-keeping. Suchan 
excuse might carry weight with the general public, 
but those who have knowledge of the capacities of 
a modern locomotive realise only too well that, as 
regards high speed, it is seldom that an express 
engine in this country is ever really ‘‘extended”—to 
usea sporting phrase. Of course, if the coaches are 
piled on until the weight of the train is something 
like six times that of the engine itself (tender, of 
course, excluded), then it is useless to expect that 
time will be kept, much less made up. But therein 
lies the crux of the whole question ; given a train 
of, say, eight bogie coaches, and we unhesitatingly 
assert that such a train could be run daily at a start 
to stop speed of 60 miles an hour over any of the main 
lines running out of London. Further, we may add 
that this could be done both punctually and safely. 
If this be true how can it be maintained that high 
speed is the cause of unpunctuality, seeing that the 
majority of our best trains are timed at from 50 to 
54 miles an hour? Of course, some people will 
object that such timing would necessitate dangerous 
downhill speeds ; but that is really a fallacy. Take 
the London and North-Western Railway main line 
as an example ; on the wiole route from London to 
Carlisle there is only one place where (with the ex- 
ception of certain service slacks through stations, 
&e.) it is possible to run at a dangerous speed, 
namely, down Shap-bank. Therefore, a train 
which is booked to run from London to Carlisle 
has practically 279 miles of road over which 
the train can be driven at the highest possible 
speed. What is the use of our splendid permanent 
way, which we pride ourselves is the finest in the 
world, if trains cannot be run over it at full speed ? 
Why should we build magnificent locomotives, 
capable of dealing with reasonable loads at speeds 
of 58 to 60 miles an hour, if they are to be tacked 
on to ponderous trains timed at 48 to 50, a duty 





which might be quite as efficiently performed by 
5-ft. coupled mixed traflic engines ? 

Probably no one has given so much attention to 
high speed in this country as Mr. Rous Marten. He 
has made public many careful and accurate timings 
taken during the race to Aberdeen in 1895; yet 
during the whole of that period he never approached, 
as regards actual maximum speed, the results which 
he has since obtained in ordinary daily working, 
and we may add that we can corroborate that result 
from our own experience. Few people realise how 
well within the margin is the timing of even our 
best trains. The Midland Railway have for years 
past run one of their fastest trains from St. Pancras 
to Nottingham, 124 miles, without a stop in 143 
minutes ; yet we know that the same distance has 
been covered on a harder road in at least 29 minutes 
less time. Take the case of the East Coast down 
corridor train—2.20 p.m. ex-King’s Cross. The 
time allowed for this train to run from York to 
Darlington is 53 minutes ; yet Darlington station 
has on more than one occasion been passed under 
the 43 minutes after leaving York, and this with 
heavy loads. We have taken this particular instance 
out of many that are available, because it has 
an important bearing on the question of punc- 
tuality. It is usually considered that our crack 
trains are timed so fast that no time can be 
made up without running at excessive speeds 
downhill ; but the line from York to Darlington 
rises steadily the whole way, with but one or two 
very short breaks of slight downhill or level, the 
rising gradients being: 1 in 805, 1 in 628, and 1 in 
600. Yet we find that on this short stretch alone 
as much as 10 minutes is available as a margin of 
time ; and even the most nervous traveller will 
hardly aver that 60 miles an hour would be too high 
a speed over that section. As a matter of fact, 
with the exception of service slacks, there is only 
Grant’s House bank on the whole 393 miles to 
Edinburgh where it is possible to run at a dan- 
gerous speed. The same thing applies to an even 
greater degree on the Great Western Railway main 
line, there being only two places between London 
and Exeter where excessive speed might be attained ; 
and what might be achieved on that wonderful 
road the men themselves alone know. What, then, 
do we learn from these facts? Surely it is this: that 
with light reasonable loads the natural tendency is 
to run hard on the level and uphill, whereas with 
heavy loads the chances are that drivers will en- 
deavour to pick up a few minutes by running their 
hardest downhill. A very striking instance of the 
utility of accelerating an express train may be 
cited. For many years past the up morning 
express from Birkenhead to London kept very 
bad time, even during the winter months, but 
in summer it may safely be assumed that never 
by any chancedid it arrive at Paddington within 
five minutes of its booked time. Delay at Oxford 
station and excessive overloading were the causes 
which contributed to this result. One fine day, 
however, when things were going from bad to 
worse, it occurred to the authorities that this train 
might be run through from Leamington to London 
without stopping at Oxford; formerly the speed 
from Oxford to London was 47.6 miles an hour, 
henceforth it was to run the 106 miles from Lea- 
mington to London at 50.6 miles an hour. What 
was the result? Simply that whereas formerly the 
train was invariably late, now it is unusual if it 
does not arrive to the minute. 

Here, then, we have one very effectual remedy for 
unpunctuality. Let our trains be timed at a 
higher speed between stations, and a portion, if 
not all, the time so gained, allotted to the stations. 
It is usual for most companies to practically recast 
their time-tables during the summer months ; it 
has always seemed to usa matter for wonder why 
the same time should be allowed at the principal 
stations during the busy months of the year as 
during the slack. Why should a train like the 
10 a.m. Scotch express run to the same times 
throughout the year? Either too much time is 
allowed at the stations during the winter period or 
too little in summer ; they cannot both be right. 
With regard to the delays which occur daily at all 
our large centres, it would seem almost impossible 
to entirely eradicate this source of unpunctuality. 
No doubt a great deal might be achieved if we 
could make up our minds to travel without any 
heavy luggage ; sooner or later that course may 
become an absolute necessity ; and for our part 
we think that if special passenger luggage 
trains were run, and quick despatch assured, the 


public would in the end take kindly to the innova. 
tion. 

Another very frequent source of delay is the 
difficulty in procuring tickets. It is difficult to 
understand why such a very inefficient system 
as that which now exists should have survived 
so long. One day last summer the writer was 
travelling north from Euston, and on arrival at 
the booking office 10 minutes before the train 
was due to leave, found a “‘ queue” of intending 
passengers quite 80 yards long, waiting their turn 
to obtain tickets. Of course, under the circum- 
stances it was impossible to get the train away 
to time, and, as a matter of fact, it left six 
minutes late. This waste of time is purely arbi- 
trary on the part of the railway company, and 
is, besides, a source of much inconvenience to the 
public. We fail to understand why a ticket should 
not, in the first place, be procurable at any of the 
town offices of the company ; and, secondly, why 
they should not be made available on any day and 
by any train. A return ticket—supposing the issue 
of such tickets to be advisable at all, a fact by no 
means certain—should likewise be available when- 
ever it is presented, whether on the day of issue or 
a year hence. This would doubtless work to the 
profit of the company, for many would be lost. 

Much time is at present lost by the method of 
storing luggage in the vans, nobody but the guard 
seeming to have any idea where it should be placed ; 
porters have to trundle their barrows from one 
van to another, vainly seeking the right place. The 
London and North-Western Railway and some other 
lines have adopted the excellent plan of chalking up 
the destination on a side panel. This might be 
greatly improved if proper printed labels were sup- 
plied similar to those placed on the carriages. If 
every van and cupboard were thus properly labelled, 
much time would be saved, and the convenience to 
the public would be great. It would probably be 
necessary to have several slides on each van, and 
this could be arranged without any difficulty. 

There is one method of improving the time- 
keeping of our trains, which, if properly carried 
out, would, we think, effect a very great deal. 
Almost every railway has, we believe, its travelling 
inspectors. These men are sent all over the line, 
and are expected to report any bad running or 
faulty methods of working the trains. This is no 
doubt an excellent plan, but it fails to achieve 
the best results for two reasons; first, the men 
who do this work either do not know how, or 
do not take the trouble, to properly time a train; 
secondly, their reports when sent in are either 
pigeon-holed and forgotten, or else put away until 
the time when they might have been of use has 
passed away. A travelling inspector when timing a 
train, takes note of the departure and arrival times, 
and also of any important places passed through, 
signal checks, road slacks, and the like. But by 
such means it is impossible to find out the actual 
running of the train. The thing should be done 
far more thoroughly and accurately ; every station 
and mile-post should be noted to the second ; the 
number of the engine taken, the load, the weather, 
and, in fact, every single detail from start to finish. 
Then, and then only, will it be possible to find 
out why a train fails to keep time. We will give 
a case in point. Not long ago the writer com- 
plained to the management of one of our leading 
railways that a certain train had failed to keep 
time without any adequate cause. About six 
minutes had been lost on a run of over 100 miles. 
The matter was gone into, and after a time a 
polite reply was received to the effect that the time 
had been lost on account of two road slacks which 
were required during repairs to the permanent 
way. As a matter of fact, that was no valid 
excuse, because on a run of over 100 miles a 
couple of road slacks—of which the driver has 
knowledge beforehand—should have been easily 
made up. But in this case the speed at those 
places was not sufficiently checked to account for 
the time lost ; fortunately we had noted the mile- 
posts and the speed at the two places in question 
was 48 and 45 miles respectively. The driver had 
simply lost time persistently throughout the run, 
having dropped two minutes in the first 30 miles. 
Now had the travelling inspector (such a man as 
we propose) been in that train he would at once 
have noted that time was being lost. At the end 
of the run he would have enquired of the driver 
if anything was wrong with his engine. If the 
engine was all right, then the locomotive inspector 





would be sent down the following day to find out 
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why the man failed to keep time. But the travel- 
ling inspector should sift the matter to the bottom 
there and then, and not rest until the thing is 
cleared up, and the loss of time satisfactorily ac- 
counted for. We would, therefore, suggest, first, 
that these inspectors should learn how to properly 
time a train ; and, secondly, they should be given 
ample powers. They ought to be able to take up a 
question of delay and thrash it out on the spot ; if 
it is a matter of station working, then they should 
have power to go to the station-master and point 
out what is wrong ; if it is carelessness or slack work- 
ing on the part of a signalman, then they should 
be able to walk straight into the signal-box and 
find it out on the spot. It is no uncommon occur- 
rence for a train to be checked or stopped at a 
certain signal day after day and week after week ; 
of course, in time a report is made and the matter 
inquired into, but by that time all the mischief has 
already been done. Thirdly, it occasionally happens 
that a train loses time day after day, not through 
any one definite cause, but simply as the result of 
an agglomeration of small details which, at the end 
of a long run, amount to a great deal of time. In 
that case a circular should be sent round, a sort of 
black-list which ought to be posted up in a promi- 
nent place at all stations, signal-boxes, and engine- 
sheds : 
10 a.m. DOWN EXPRESS. 
London to Edinburgh. 
This train fails to keep time; all concerned are 
requested to facilitate the punctual 
working of this train. 


We think the effect of such a circular would be 
far-reaching, because the men would learn thereby 
that punctuality is a matter of primary importance. 
At present they see trains running late all the 
year round, and nothing whatever is done to re- 
medy the state of affairs. The result is to breed 
indifference and slackness, and the whole staff 
become demoralised. It should always be borne 
in mind that the express service is the backbone 
of every railway; from it everything depends. 
It is quite useless to endeavour to improve the 
circulation of blood in small veins if the main 
arteries are diseased. So it is with our railway 
circulation ; and the analogy may be carried even 
further, for the ‘‘tone” of a line will always be 
dependent on the performances of its crack trains; 
keep them up to the highest standard of both 
speed and punctuality and the rest will surely 
follow. When once the men, and especially the 
drivers, understand that before all things punctu- 
ality is appreciated by those in authority, they will 
rouse themselves from their apathy, nay, more, 
they will take a pride in keeping things up to the 
mark. And we say, let this spirit be fostered by 
every means at command, for therein lies the 
secret of success. 





TRADE SCHOOLS IN FRANCE. 


TuE French were amongst the first to recognise 
the importance to an enginzer of some training in 
mathematics and physics, and the excellent work 
due to French writers on the scientific side of engi- 
neering has long been everywhere acknowledged. 
In particular, the present development of the mathe- 
matical theory of elasticity is largely due to pioneer 
work accomplished in France. The famous 
“theorem of three moments,” which consti- 
tutes, in certain cases, the best means of arriv- 
mg at the reactions of a continuous girder, 
was due to Clapeyron, a Frenchman, whilst 
at a still earlier date the original theory of 
shaft torsion was worked out by Coulomb; and 
the final development of this theory, a3 well as that 
of the bending of beams, was the work of that 
prince of elasticians, Barré de St. Venant. Still 
more recently, Mr. Le Chatelier was, we believe, 
the first to point out the effect of the plastic flow of 
the metal in increasing the breaking strength of a 
solid beam. Nevertheless, French engineers have, 
perhaps, been less successful than those of other 
nations in applying in practice the very principles 
they had themselves established ; though, taking 
the science of construction from its artistic side, 
they certainly stand easily first. A tendency 
to ultra-refinement is noticeable in a good deal 
of French work, and is carried even into their work- 
ing drawings. Comparing these with American, 
we find the latter wrought in bold, vigorous lines, 
& comparative absence of dotted work, the number 
of views and section being correspondingly in- 
Creased, and a simple style of lettering, which is 


clear and can %e rapidly executed. French draw- 
ings are much more elaborate. The lines are as 
fine as the pen can be got to draw them, with the 
result that great care and accuracy is necessary in 
joining up curves and straight lines if a neat 
effect is to be produced. To do the French draughts- 
man justice, he shows great—even extraordinary— 
skill in this matter, but such careful and unneces- 
sary work must lead to a great waste of time. To 
a large extent the French technical schools seem 
to be responsible for this over-elaboration, and 
this view seems to be admitted by the French 
themselves. Ina report just issued by the Science 
and Art Department, dealing with technical schools 
in France, the Director of the Ecole des Arts et 
Metiers, at Chalons, is said to be endeavouring to 
put an end to this state of affairs, and by a new 
system of awarding marks, credit is given for the 
rapidity, as well as for the neatness, with which a 
drawing is executed. Some English schools— 
perhaps all—err on the other side, as, in looking over 
the drawings turned out, one will often find a com- 
plete absence of dimensions ; and even where these 
are inserted, the work is too frequently done in a 
fearfully slovenly fashion. 

The Chalons school just referred to is intended 
for the instruction of the higher class of technical 
students, there being at the same time trade 
schools in other parts’ of France designed for 
the instruction of lads who will afterwards enter 
the various factories as workmen. These have 
been instituted to make up for the general decay 
of the apprenticeship system, and it is interesting 
to note the fact that when originally started the 
object of the founders was to avoid specialisa- 
tion, and to give so wide a training to the student 
that he might enter any kind of trade he liked 
afterwards. This course is that being followed 
more or less by many of the polytechnics in 
this country, and we have little doubt that the 
result will in the end prove as unsatisfactory as 
it has done in France. Now the contrary course 
is pursued there. Thus, in the classes dealing 
with the printing trades, a boy devotes almost the 
whole of his attention toa single department, with 
the result that when the lad leaves the school, he 
can, even if not a finished workman, at least make 
himself practically useful in his own particular 
branch. At their initiation the establishment of 
these trade schools was unpopular with both 
masters and men, but on both sides opinions are 
now more favourable. In fact, the passage of a law 
in 1893, forbidding the employment of boys under 
13 years of age and limiting the hours of work of 
older boys, has made the masters glad that the lads 
shall have some preliminary instruction in their 
future calling. At those trade schools the theo- 
retical work is of an elementary character, but 
considerable time is spent in the teaching of 
French literature, history, geography, and kindred 
subjects. Drawing is considered of great import- 
ance; and it is claimed that on leaving the school 
all the students can read plans with facility. The 
hours in the workshop run up to, in cases, as 
much as 33 per week, though in some of the 
schools considerably less time is thus spent. The 
tendency is, however, to increase this time where 
it is now much less than the above, and this 
should certainly prove an advantage to the future 
workman. Thirty hours or so per week give 
ample time to teach the young idea how to chip and 
file ; and though, perhaps, a student may be found 
slow on at first passing into an actual factory, he 
ought to be able to work with exactness, and will 
soon learn to work up to the normal rate of output 
for youths of his own age. 





THE SEA POWER OF JAPAN. 
THE complicated state of affairs in the Far East 
at the present time causes special attention to be 
paid to the attitude and the power of Japan. She 
is evidently determined to make herself the great- 
est naval power in the Far East, and it is felt that 
her alliance with any of the great Powers would 
make her a most potent factor in determining the 
results of any struggle which might take place. 
She is not likely to engage single-handed with any 
of the first-class European Powers, but should war 
break out it is likely to involve several of these 
Powers, and political alliances are certain to lead 
to combinations of naval and military forces. It 
had even been suggested that in the event of a 


probable, as such action would at once raise a Far 
Eastern question which would be far more com- 
plicated than any which has yet appeared. Some 
alarmists have even pointed out, that, if Britain 
were ever involved in war with any European Power, 
our Australian Colonies would be at her mercy. 
If however, the words of responsible Japanese 
statesmen are worth anything, Japan has no idea of 
territorial expansion ; she wishes to develop her 
own industry and commerce, and extend her foreign 
trade, and her navy is designed not for offence, but 
defence. The helplessness of China, in the face of 
the game which has recently been played by some 
of the European Powers, is an object lesson which 
is not likely to be lost upon Japan, and she evidently 
means to take cafe that such a game will not be 
played upon her ; and it would be well if, in this 
respect, China took a lesson from her. If China 
only awoke to a sense of her strength, and took 
steps to organise her forces, she would in a very 
short time be able to put an end to the political 
game of grab which has reflected so little credit 
on those concerned. Without indulging in any 
unnecessary speculations as to what might happen 
in the event of very improbable contingencies, we 
ought to keep our eyes open to the progress of 
events, and with a wise precaution make arrange- 
ments which are likely to be sufficient for all 
immediate and probable requirements. 

The discussions which take place in the Japanese 
journals show how thoroughly the nation has been 
awakened, and the sneers of the local foreign 
journalists (many of whom, it is to be regretted, 
never miss an opportunity of saying a bad word 
about Japan) are bitterly resented. One of the 
leading Japanese journals, the Jiji Shimpo, recently 
had a series of articles dwelling on the necessity of 
Japan having a strong navy; and, writing about 
them, an English local journalist said: ‘‘ Because 
of a victory over an undisciplined mob, whose 
powder was coal-dust, and whose generals never 
remained on a battle-field if they could run away, 
does the Jiji really think that a mere addition to 
tonnage could enable Japan to contend with Europe 
in arms? If the statesmen’s thoughts run in this 
vein, then the madness which is the precursor of 
destruction has seized the nation, and God hel 
Japan!” The Japanese editor retorted that in all 
that he had written he had insisted that the prime 
object in providing a strong fleet for Japan should 
be to avert the danger of war. To be well armed, 
he explained again and again, was the best possible 
guarantee against attack; and he instanced the case 
of England, who, with the most powerful fleet in 
the world, not only secures for herself immunity 
from molestation, but is also notably slow to put 
forth her great strength. It was mere childish- 
ness to tell Japan that she, among the States of 
the world, may rely on the forbearance of her rivals, 
and the example of China shows the consequences 
of such fatuity. Had China possessed a squadron 
or an army of ordinary efiiciency, would she now 
be undergoing vivisection at the hands of every 
Power that has an appetite for her territory ? 
While all people’s talk of the gospel of peace and 
the brotherhood of nations, yet they never miss 
an opportunity of clutching each other’s throats 
when it suits their purpose. It no doubt may sound 
extravagant to say that Japan should be able to 
stand up alone against Europe, but the writer thinks 
that there can be no doubt that the duty of her 
statesmen is to make her so formidable that no 
European Power, or combination of European 
Powers, will readily molest her. The question of 
an alliance with Britain has been very much dis- 
cussed in the Japanese Press, and while some of 
the difficulties connected with such an arrangement 
are not overlooked, the benefit to Japan of such an 
alliance is distinctly recognised. It is admitted 
that the British Government has made a perfectly 
frank declaration on the subject, and though cir- 
cumstances sometimes over-rule intentions, it is at 
least certain that when British statesmen say a 
thing, they honestly mean what they say. Great 
Britain’s unique object in the Far Kast is to open 
China’s markets to the trade of the world, and pro- 
mote the peaceful development of China’s material 
resources without any alienation of Chinese terri- 
tories, and she means to stand by her rights. The 


practical effect of her policy is to secure every other 
Treaty Power against injurious discrimination. 
Japan, with her Liaotung experience, need not ex- 
pect that Russia, Germany, and France, will allow 
her to share in any partition of privileges and 





rupture between the United States and Spain, 








Japan would seize the Philippines, butit is not very 





benefits. The general conclusion seems to be, how- 
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ever, that Japan should be made strong enough to 
stand alone, and, without being aggressive, single- 
handed to enforce her just claims. 

The Jiji Shimpo devotes no less than ten con- 
secutive articles to the necessity for still further 
increasing the Japanese navy beyond what is at 
present contemplated. The main contention is that 
a navy of 250,000 tons displacement, as arranged 
nthe naval programme, is not nearly sufticient, 
and that the figure should be something like 400,000. 
However unpleasant the prospect may be, it is 
urged, that Japan must prepare herself to meet 
a combination of Russia, Germany, and France. 
Even after these three are disposed of, there may 
remain England to deal with ; for it is not to be 
expected (the writer continues) ‘that that Power 
could afford to see Japan climb unimpeded to 
such a pinnacle of power in the East as victory 
over Russia, Germany, and France would raise her 
to. Calculations are then made of the resources 
of the country, and while it is believed that the 
task would be heavy, the writer believes that it 
could be accomplished, and that nothing less can 
insure the integrity of the empire. 

All this may seem to foreign readers to be simply 
foolish bombast, and that has been to a large extent 
the manner in which the aspirations of the Japanese 
have hitherto been regarded ; but now it is ad- 
mitted that the progress which they have made in 
industry and commerce and the arts of war is the 
most remarkable phenomenon of the nineteenth 
century. The Japanese evidently believe that if 
they aim high they will never strike low. We have 
from time to time given information regarding the 
developments which they have made in education, 
in their mercantile marine, and in industry and com- 
merce. Alongside of all that, however, there has 
grown up a powerful army, and a navy which is 
not to be despised when calculating the forces 
which may come into operation in the Far East, 
and which has demonstrated its efticiency in the 
Jate war with China. Its history is short, and 
until that war had nothing eventful about it. It 
was started by the purchase of the Confederate 
rain Stonewall, built in France in 1864, and sur- 
rendered to the United States in 1865, shortly 
afterwards passing into the hands of the Japanese. 
The next addition was of a somewhat similar type, 
built at the Thames Iron Works in 1864-5, and is 
now known as the Riojo, and used as a gunnery 
and training ship. From that date to the outbreak 
of the war with China, continuous and steady pro- 
gress was made, and full advantage taken of all 
the latest designs and appliances, the resources of 
the shipbuilding yards of the Thames Iron Com- 
pany, Sir William Armstrong and Mitchell, and 
Thomson’s, Clydebank, Glasgow, being those chietly 
drawn upon. 

At the beginning of the war with China the 
Japanese Navy consisted of 33 ships of all classes, 
and, in addition, 41 torpedo-boats of various sizes. 
Four of the 33 ships mentioned were wooden 
sailing vessels, and were used chiefly for training 
purposes. The remaining 29 consisted of one 
armour-clad, three cruisers with small belts of 
armour at the water-line, seven fast steel cruisers 
of modern construction, protected by deck armour, 
six steel unprotected cruisers, one torpedo gunboat 
of modern type, and ten composite or wooden 
sloops and gun vessels. The armour-clad Fuso, 
and two of the belted cruisers Hiyei and Kongo, 
were built over 22 years ago, and have only a 
maximum speed of 13 knots. The other armoured 
cruiser, Chiyoda, had modern design and arma- 
ment, but was comparatively small, being only 
2450 tons, with a 4$-in. belt and guns of 4.7-in. 
calibre. The seven deck-protected cruisers were, 
however, among the fastest ships afloat. One, the 
Yashino, is said to have obtained the speed of 23 
knots with forced draught upon trial. Four of the 
others had a speed of 19 knots on their trials, and 
the remaining three a spe>d of 16 knots. All these 
vessels were armed with the most modern weapons, 
their guns being either sXrupp’s, Armstrong’s, or 
Canet’s latest forms, in addition to quick-firing 
and machine guns, which rendered most effective 
service in the war with China. The gunboats were 
for the most part of Japanese origin, and were good 
specimens of construction when we remember the 
conditions under which they were built. The 
guns, however, were of European construction. 

The Chinese war made a considerable addition to 
the Japanese Navy, ten Chinese vessels being cap- 
tured at Wei-hai-Wei, and other two in smaller en- 
gagements. They included the armour-clads Chen- 








Yuen, and Tsi-Yuen ; the coast defence armour- 
clad Ping-Yuen, and the deck-protected cruiser 
Kwang-Ting, and six gunboats known in this 
country as gunboats of the Alpha-Beta class. At 
the end of the war Japan had 43 sea-going vessels, 
with a displacement of 79,000 tons, of which seven 
serviceable ships, with a total displacement of 15,000 
tons, had been captured from the Chinese. But in 
estimating the sea power of Japan, we must take 
into account the extensive mercantile marine (of 
which, we have on several occasions given details), 
for that was able to render most effective service, 
not only by acting as transports, but also occasion- 
ally doing a certain amount of fighting. One of 
the bravest bits of work during the war, was done 
by the crew of one of these steamers. The trans- 
port of men and materials however, was their chief 
function, and in that capacity they added immense- 
ly to the sea power of Japan. The railways and 
telegraphs were also most efticient in the same 
direction. In fact, there can be little doubt that 
the success of the Japanese was as much due to the 
engineers, as tothe soldiersand sailors. The latter 
did the fighting, but the former provided the means 
which made their success possible. 

At the end of last year the ships of the 
Japanese Navy in commission, included 48 sea- 
going ships, of 111,000 tons displacement, and 26 
torpedo-boats. The five sea-going vessels, of 
32,000 tons total displacement, which have been 
added since the war, represent specimens of the 
most modern types of naval architecture, and 
include the two first-class battleships of 12,800 tons 
each, the Fuji, and the Yashima, both of which 
have been described in our columns. From papers 
just received from Japan we learn that the follow- 
ing classification of warships and torpedo-boats has 
been announced by the Minister of Marine. 

Battleships : 

First-class: The Fuji, the Yashima, the Shikishima, 
and the Asai. 

Second-class : The Fuso and the Chinyen. 

Cruisers : 

First-class: The Asama, the Tokiwa, the Yakumo, 
and the Azuma. 

Second-class: The Naniwa, the Takachiho, the It- 
sukushima, the Matsushima, the Hashidate, the 
the Yoshino, the Takasago, the Kasagi, and the 
Chitose. 

Third-class: The Izumi, the Chiyoda, the Akitsu- 
shima, the Suma, and the Akashi. 

Coast Defence Ships : 

Third-class: The Tsukuba, the Kongo, the Hiyei, 
the Saiyen, the Kaimon, the Tenryu, the Katsu- 
ragi, the Yamato, the Musashi, and the Takao. 

CGunboats : 

First-class: The Tsukushi, and the Heiyen. 

Second-class: The Soko, the Hosho, the Amagi, the 

tanjo, the Chinto, the Chinpoku, the Chinnan, 
the Chinsai, the Chinchu, the Chinpen, the Maya, 
the Chokai, the Atago, the Akagi, and the 
Oshima. 

Despatch Boats : 

The Yayeyama, the Totsuta, the Miyako, and the 
Chihaya. 

Torpedo Tenders : 

The Toyohashi. 

Torpedo-Boats : 

Torpedo catchers: The Shinonome, the Murakumo, 
the Yugiri, the Shiranuhi, the Raiden, the Ake- 
bono, and the Sazanami. 

First-class: The Kotaka, the Fukuryu, the Haya- 
busa, the Shirataka, the Kasasagi, and the Mana- 
zuru. 

Second-class: No. 21, No. 23, No. 24, and No. 25. 

Third-class: Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 17, 18, 19, 20, 26, and 27. 
Fourth-class : No, 28. 

We have from time to time given some idea of 
the Japanese naval programme in the near future. 
Briefly, we may state that the actual construction 
which is now going on, is calculated to produce by 
the year 1903 a total effective force of 67 sea-going 
ships, 12 torpedo-catchers, with a total displacement 
of considerably over 200,000 tons. Recent events 
however, have led to the discussions which we have 
mentioned, and to the demand for a much more 
extended programme, and it will be interesting to 
observe what is the outcome. Meantime, Japan is 
building more warships than any other Power 
except Britain, although, within the last few weeks 
rather extensive programmes have been put forward 
by various nations. Mr. Charles H. Cramp, the 
well-known American shipbuilder, recently made a 
tour of the world, and inspected the naval resources 
of the most important nations, and he came to the 
conclusion, that what other nations are doing may 
be described as progress, but what Japan is doing 
must be termed a phenomenon. The following ships 





which are building for Japan, came under his 
personal observation :—(1) Three 14,800-ton battle- 
ships at Armstrong’s, Thomson’s, and Thames 
Iron Works, respectively. (2) One battleship of 
about 10,000 tons at Armstrong’s. (3) Four first- 
class armoured cruisers of 9600 tons displacement, 
and 20 knots speed; two at Armstrong’s, one 
at the Vulcan Works, Stettin, Germany ; and one 
at the Forges et Chantiers, France. (4) Two 
5000-ton protected cruisers of about 23 knots 
speed, one at San Francisco, and one at Philadel- 
phia. (5) One protected cruiser of 4300 tons, and 
about 23 knots speed, at Armstrong’s. (6) Four 
30-knot torpedo-boat destroyers at Yarrow’s. (7) 
Four more of similar type at Thomson’s. (8) Eight 
90-ton torpedo-boats at the Schichau Works, Elbing, 
Germany. (9) Four more of similar type at the 
Normand Works, France. (10) Three 3000-ton 
protected cruisers of 20 knots, three torpedo gun- 
boats, and a dispatch vessel, at the Imperial Dock- 
yard, Yokosuka, Japan. (11) The programme for 
the current year embraces a fifth armoured cruiser 
of 9600 tons, and 20 knots, to be built at Yokosuka. 

The entire force of the Japanese standing navy, 
including non-combatants, is calculated at over 
20,000. This strength will be increased after the 
proposed naval expansion, to over 30,000 on a 
peace footing, and to over 40,000 in time of war. 
It is stated that a supply of 3000 men for the 
navy is required annually, but as volunteers have 
considerably increased, owing to the amendments 
in the method of enlistment, it is expected that 
there will be no difficulty in securing the required 
number. 

A nation which can carry out a programme like 
this may be forgiven if some of its people become 
somewhat boastful, and make proposals which seem 
extravagant. Mr. Cramp says that comparison 
with the current progress of other Powers, discloses 
the fact that Japan is second only to England in 
naval activity, being ahead of France, much in 
advance of Germany, and vastly in the lead of 
Russia and the United States, and he concludes an 
article on the subject with the following remarks : 
‘*On the whole the attitude of Japan among the 
Powers is in the last degree admirable. Her 
aspirations are exaltedly patriotic, and her move- 
ments, to realise them, are planned with a con- 
summate wisdom, and executed with a systematic 
skill, which nations far older in the arts of West- 
ern civilisation would do well to emulate.” We 
may not agree with some of these opinions, but on 
the general question of the marvellous growth of 
the sea power of Japan there can be no difference, 
and that it will exercise great influence in the 
future is practically certain. 








CHARLES COCHRANE. 

Ir is with great regret that we announce the 
death of Mr. Charles Cochrane, who died on Wed- 
nesday, the 11th inst., at his residence, Green 
Royde, at Pedmore, near Stourbridge, at the age of 
63. For many years past Mr. Cochrane has been a 
prominent figure in the engineering world, not only 
as the head of important works, but also as 
a most active member of the Institution of Me- 
chanical Engineers and the Iron and Steel Insti- 
tute. Unhappily for some time past Mr. Coch- 
rane’s health has been failing, and though he has 
not been able in consequence to take so prominent 
a part as usual in the meetings of the Institutions, 
still it will be remembered that a paper from his 
pen was presented and discussed so recently as the 
last meeting of the Iron and Steel Institute, held 
this month. 

Charles Cochrane was the eldest son of the late 
Alexander Brodie Cochrane, who took a leading 
part during the middle of the century in deve- 
loping the Midland iron industry, then at the flood 
tide of its prosperity. In 1841, in conjunction with 
Mr. Bramah(not, of course, the well-known engineer, 
Joseph Bramah, who died many years previously), 
Mr. A. B. Cochrane built the Woodside Iron 
Works, which soon became one of the most noted 
in South Staffordshire. It was here that the iron 
work for the first Great Exhibition of 1851 was 
produced, an edifice which still stands on another 
site as an example of good and faithful work. 
Mr. Bramah retired in 1853, and Mr. A. B 
Cochrane carried on the business until his death 
ten years later, when his sons Charles and J . B. 
Cochrane took over the management. Subse- 
quently to the execution of the work for the 51 
Exhibition, a good many important iron structures 
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were carried out by the firm; among the best 
known to Londoners were Westminster Bridge, 
and Cannon-street and Charing Cross stations and 
bridges. The old Hungerford foot bridge, which 
spanned the Thames where Charing Cross Bridge 
of the South-Eastern Railway now stands, was 
also removed by the firm, and, after being added 
to, was re-erected as the Clifton Suspension Bridge 
near Bristol. 

Mr. Charles Cochrane was perhaps best known 
to engineers in connection with the Ormesby Iron 
Works, of Middlesbrough, and this chiefly on 
account of many memorable battles he fought in 
support of larger blast-furnaces and higher blast 
temperatures. Our columns have recorded more 
than one of these contests towards progress, and 
it will be remembered by many of our readers 
how Mr. Cochrane used to advocate bigger dimen- 
sions, how his opponents used to prove conclu- 
sively, to their own satisfaction, that furnaces of 
these bigger dimensions could never be worked ; 
and how, subsequently, Mr. Cochrane would de- 
scribe such a furnace which he had actually built, 
and from which he had obtained excellent results. 
How the principles he advocated so warmly have 
been adopted and developed, and how the Americans 
especially have, as it were, intensified the working 
of blast-furnaces and attained an increase of output 
at which we are still marvelling, is also matter of 
general knowledge. 

The late Mr. Cochrane became a member of the 
Institution of Mechanical Engineers in 1858, and 
two years later read the first of the series of papers 
which extend over a space of 38 years—a long 
record for a man who died at 63. He was elected 
a Member of Council of the Institution in 1864, 
and a vice-president in 1878. In 1889 he became 
President of the Institution, the year being memor- 
able from the fact that the summer meeting was 
held in Paris; for the Institution of Mechanical 
Engineers is less given to foreign travel than some 
of the other kindred societies. Unfortunately, Mr. 
Cochrane’s health only permitted him to hold the 
presidency for one year, in place of the usual term 
of two years, for though a strong man originally, 
his excitable and enthusiastic spirit was, even then, 
wearing his body out. Mr. Cochrane joined the 
Tron and Steel Institute on its foundation in 1869, 
being one of the original members. In 1884 he 
was elected a Member of Council. He was also a 
member of some other societies. 

The contributions to the literature of metal- 
lurgy which Mr. Cochrane has written would form 
a considerable work in themselves. Those which 
he supplied to the Proceedings of the Institution of 
Mechanical Engineers have been collected, and con- 
stitute a fair-sized volume. The first, as already 
stated, was read in the year 1860, and was entitled 
a “Description of a Method of Taking Off the 
Waste Gases from Blast-Furnaces ;” and, although 
the collection and utilisation of heated gases was then 
apractice, the advantage of which was pretty widely 
recognised, the information given by the paper 
was most valuable and did much to extend the 
adoption of improved methods. The waste of heat 
due to the escaping gases was then estimated at 
more than 50 per cent. of the total amount gene- 
rated. At that time the utilisation of waste gases 
had not been adopted in the South Staffordshire 
district unless to a limited extent. It was the 
arrangement, then recently introduced, for closing 
the tops of the Ormesby furnaces that the paper 
chiefly described. It may be interesting to note 
that Mr. Cochrane himself, at that time, questioned 
whether it would be advisable to take off the gases 
from a furnace, in districts where coal was very 
cheap, and where white iron was not reqiiired. At 
that date, however, utilisation of the furnace gases 
had for some time been in practice in France and 
Belgium. It was during the discussion on this 
paper that the late Sir William Siemens and Mr. 
K. A. Cowper referred to the importance of distri- 
buting materials in the furnace so that the draught 
should be equal. 

It was possibly owing to the suggestions thus 
made that Mr. Cochrane carried out further experi- 
ments, the results of which he made public in a 
paper read before the Institution four years later 
at the Glasgow meeting. In this contribution 
he described the cone arrangement for getting 
& proper distribution of the materials so that 
the large pieces would not always roll to- 
wards the sides. These matters are, of course, 
now universally understood, but the credit of in- 
troducing and making them known generally rested 





largely with the subject of our memoir. It was 
during the discussion on his second paper that the 
author had a controversy, which some may still 
remember, with Mr. F. J. (now Sir Frederick) 
Bramwell on the need for burning gases at the 
furnace mouth, the latter referring to the opinion 
that ‘‘a certain beneficial chemical effect” was 
produced by the process. Mr. Cochrane, on the 
other hand, held that such was not the case, but 
that ‘‘ the addition of a few feet height at the top 
of the furnace was only a question of absorbing 
the heat more completely from the gas before it 
escaped ;”’ a principle he put into practice so effec- 
tually in later years. The same matter was again 
brought before the Institution in a further paper 
contributed by the same author in 1868, when later 
improvements were described and results of work- 
ing given in considerable detail. It was in this 
paper also that the advantages due to increased 
capacity of blast-furnace were strongly urged by 
the author. In 1869 the same question was again 
brought before the Institution by a supplementary 
contribution read by the author ; and in connection 
with this paper, for the first time at the Institu- 
tion, we find the difference of opinions between 
the author and Mr. Isaac Lowthian Bell—now Sir 
Lowthian Bell—strongly expressed. It was a con- 
test which lasted over many years, and which 
branched out in many directions. The last episode 
was seen only a few days ago, when Sir Lowthian 
questioned the soundness of some of the conclu- 
sions on the use of raw limestone in the blast- 
furnace, as expressed in the paper before men- 
tioned, which Mr. Cochrane contributed to the 
Tron and Steel Institute. 

It would be interesting, but quite beyond the 
limits of our space, to refer to the long controversy 
between these two eminent authorities at greater 
length ; it must suffice to say that Mr. Bell in 1869 
considered that ‘‘ the results of his own experience 
in the working of blast-furnaces led him to con- 
clusions differing considerably from those arrived 
at Mr. Cochrane,” a sentence of which many 
echoes were heard during the succeeding 29 years. 
It was also characteristic of much that was to 
follow on both sides that Mr. Bell’s speech in the 
discussion was considerably longer than the author’s 

paper. 
: To follow the further labours of Mr. Cochrane 
through subsequent years would be to write a 
treatise on iron-making rather than a memoir ; and 
we must dismiss succeeding papers with brief re- 
ference, epoch-making as many of them were. 

The part played by the Ormesby furnaces in the 
progress towards higher temperatures of blast and 
the introduction of the regenerative hot-blast 
stove are well known, Mr. Cochrane’s name being 
associated with those of Siemens and Cowper in 
this matter. In 1860 the late Mr. E. A. Cowper 
read a paper in which the stoves of this nature, 
erected at Messrs. Cochrane’s works, were de- 
scribed, and ten years later Mr. Cochrane himself 
brought the matter up to date by a paper on the 
same subject. Mr. Bell spoke at some length on 
this occasion, and was by no means disposed to 
allow all that the author had claimed for regenera- 
tive stoves as compared to the older form of cast- 
iron stoves. 

In the following year Mr. Cochrane took up 
another subject, that of ‘‘Steam Boilers with 
Small Water Spaces,” by a paper in which he 
dealt chiefly with Root’s boiler, and it is worthy 
of note that he here brought forward the ques- 
tion of circulation, a problem the importance 
of which was not then so fully realised as it 
has since become. In 1875 he contributed to 
the Institution of Mechanical Engineers a paper 
which attracted much attention at the time. It 
was on *‘ The Ultimate capacity of Blast-Furnaces,” 
a title to which Sir William Siemens justly took 
exception on the score that ‘‘as an abstract prin- 
ciple there could be no such thing as ultimate 
capacity.” The paper was, however, full of ‘light 
and leading,” and raised an animated discussion 
which was not invariably on the author’s side, Mr. 
I. L. Bell feeling ‘‘ compelled to dissent strongly,” 
which he did in a speech of great length. Two 
other papers on blast-furnace practice followed in 
1882 and 1883 respectively, and both of these 
gave rise to extended discussions in which Mr. 
Bell took an important part, the debate becoming 
so animated at one time that the late Mr. Arthur 
Paget suggested the Institution should appoint a 
Committee to sit in judgment on the subject. In 
1889 Mr. Cochrane, then President, read a paper 





before the same Institution which originated a dis- 
cussion that has only been brought to a conclusion 
with his death. This was his contribution on the use 
of lime in place of limestone in the blast-furnace, 
and it will be within the recollection of our readers 
with what vigour and at what length Sir Lowthian 
Bell combated the views set forth. 

We have made consecutive mention of the papers 
contributed by Mr. Cochrane to the Institution of 
Mechanical Engineers, as they comprise in them- 
selves a fairly complete history of the chief work 
of his life. He contributed to other societies, and 
some of his speeches in the discussions that took 
place on papers read before the Iron and Steel In- 
stitute by his great and friendly opponent, Sir 
Lowthian Bell, were only equalled in completeness 
by the criticisms of the latter on Mr. Cochrane’s 
own productions. 

Charles Cochrane was an ironmaster more than 
he was an engineer ; and it should be stated that 
after leaving King’s College, London, his first ex- 
perience of business life was with Mr. Samuel 
Blackwell, a South Staffordshire ironmaster. It 
was in 1855 that he went to the Ormesby Ironworks 
at Middlesbrough, but in 1860 he returned to 
reside in South Staffordshire. He was married at 
the age of 21 to the eldest daughter of the Vicar 
of St. Edmund’s, Dudley, and at the same period 
became a partner both of the South Staffordshire and 
Middlesbrough firms of Cochrane and Co. Although 
never sitting in Parliament he was a somewhat 
enthusiastic politician, his views being advanced 
Liberal, and he also took considerable interest in 
local politics. With this side of his varied and useful 
career, however, we are not concerned here ; 
and are here content to remember him only as 
a warm-hearted enthusiast in every cause he con- 
sidered true, and a most able and energetic advo- 
cate of progress in the industry with which his life’s 
work was so honourably associated. 





NOTES. 
MECHANICAL FILTRATION. 

AutnouGH the efficiency of open sand filters is 
readily admitted in the United States, other methods 
of filtration appear to be more commonly adopted, 
mainly for financial reasons. It has, of course, to 
be borne in mind that the supply per head is much 
larger than is usual in this country, so that for towns 
of equal size the area of filter beds required would 
be much in excess of that necessary here. These 
considerations have accordingly led to a very exten- 
sive use in America of the so-called mechanical filters 
in which the water, with or without the addition of 
small supply of alum, is passed rapidly through a 
filter of very moderate dimensions, the flow being 
reversed at stated intervals so as to clean 
the filtering material. It thus becomes of interest 
to compare the purifying effect of this cheap and 
rapid method of working with that attained by the 
costly filter beds constituting the standard prac- 
tice in this country. An investigation of this 
character was undertaken some time back by 
Mr. A. Hazen on behalf of the Ohio State Board 
of Health, and his report published in Engineer- 
ing News, deals very fully with this system of me- 
chanical filtration, and shows that on the whole it 
gives a satisfactory degree of purification. The in- 
quiry extended over five weeks, the filters in ques- 
tion being used for the water supply of Lorain, a 
town on the shores of Lake Erie, from which the 
supply was drawn. The filters were six in numbers, 
each being 17 ft. in diameter, and had an aggregate 
effective filtering area of 1356 square feet. The 
filtering material is a layer of sand 4 ft. deep. In 
working, each filter was washed rather oftener than 
twice daily, the average number of washings for the 
plant of six being 14 per diem. The time needed 
to wash a filter was 8} minutes, and the wash water 
was 5.5 per cent. of the supply to the town. Sul- 
phate of alumina was added to the water before 
filtration, the amount ranging from 3.9 to as little 
as 0.8 grains per U.S. gallons, the average being 
1.83. The quantity of water passing the filters 
during the five weeks over which the observation 
extended was 77,960,000 U.S. gallons, the corre- 
sponding rate of filtration being 1.14 U.S. gallons 
per square foot of filter per minute, or 71,500,000 
U.S. gallons per acre per day. Bacteriological ex- 
amination showed that in practice the number of 
organisms removed in the filter was about 98 per 
cent. of those in the untreated lake water. The 
alum added was entirely decomposed, and did not 
appear in the effluent. From the observations 
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made, it was concluded that the purifying effect 
was satisfactory if the filters were not worked at a 
greater rate than 100,000,000 gallons per acre per 
day, and that 2.5 grains of alum were added per 
U.S. gallon of water filtered. 


THE PROPERTIES AND APPLICATIONS OF 
Exectro.ytic Iron. 

It has long been known that iron when electro- 
lytically deposited under certain conditions 
possesses peculiar properties, and a_ hardness 
approaching that of steel. Practical application of 
these properties has been made in the preparation 
of electrotypes for printers’ use. The electrolytic 
method of preparing steel-faced electrotypes for 
bank-note printing was first introduced into Russia 
by Klein. The details of the method have, however, 
not been generally known, and the communication 
of F. Haber to a recent number of the Zeits. f. 
Elektischernie, is therefore of considerable interest. 
According to this writer, the method in use by the 
printer of bank notes to the Austrian Government, 
is the following. This original plate, prepared for 
the electrolytic bath in the usual way, is coated 
with a 2-millimetre thick deposit of iron, by means 
of the electric current and a bath of ferrous and 
magnesium sulphates. The rate of deposition is 
excessively slow, one-and-a-half months being 
required in order to prepare a plate of the above 
thickness. The thin iron electrotypes are then 
backed by copper in the usual manner. These 
plates when used for printing give finer impres- 
sions, and have a longer life than those pre- 
“este by depositing iron upon a copper electrotype, 

ecause the printing surface is that which has been 
in actual contact with the original plate, and also 
because the iron first deposited is harder than 
that separated at a later period of the deposition. 
Haber has also examined the chemical composition 
of this iron, and the conditions that are requisite 
in order to obtain it of maximum hardness. His 
analytical work supports the results of the earlier 
investigations of Lenz, which showed that this iron 
contained considerable quantities of hydrogen. 
Percentages varying from .012 to .110 were found, 
and though these appear insignificant when ex- 
pressed as weight percentages, they represent 
volume ratios of H to Fe of between 12 and 110. 
By use of a very high current density when 
depositing the iron from the above solution, Haber 
was able to obtain deposits containing even more 
than 110 times their own volume of hydrogen. 
Thick deposits of iron could be obtained by means 
of this high current density (2140 amperes per 
square foot) if a revolving cylinder were used as 
cathode. Onan ordinary flat cathode the deposit 
of electrolytic iron for any continued length of 
time caused curvature-concave towards the anode. 


Tue BacTERIOLOGICAL TREATMENT OF SEWAGE. 

An exceedingly important paper relating to the 
treatment of sewage was read before the recent 
meeting of the Society of Chemical Industry by 
Mr. W. J. Dibdin and Mr. G. Thudicum. It is 
now well recognised that the most efficient method 
of rendering innocuous ordinary domestic sewage 
is to rely, not on chemical treatment, but on the 
natural purification effected by putrefactive and 
nitrifying bacteria, which in the end entirely destroy 
the offensive organic matter contained in the crude 
sewage. It has, however, been suggested that these 
agencies would prove much less effective in dealing 
with the sewage from large manufacturing towns, 
which is often heavily charged with trade refuse. At 
Sutton, where the sewage is practically entirely 
domestic, though very strong, the bacteriological 
method of purification has been in successful 
operation for 18 months, but it by no means 
followed that equally successful results would 
be obtained with the sewage from such a town 
as Leeds, where the waste liquors from the 
tanneries, galvanising works, copper precipitation 
works, and much shoddy waste all passed into the 
main sewers. However, a bacteria bed was made 
up at the Knostrop Works in October last. The 
material used was coke, the upper layer of the bed 
consisting of a depth of 4 ft. 6 in. of coarse coke, 
whilst the lower bed, 5 ft. thick, was of finer 
material. The sewage passed through amounted 
to 200,000 gallons per day. During the first three 
months the sewage was passed on to the bed direct, 
with the result that a quantity of fibrous material, 
mainly wool waste, accumulated on the surface of 
the bed. This did not appear to affect the character 
of the final effluent, but dia reduce the water capa- 


city of the bed. Seven weeks were required to 





bring the bed into proper working condition, but 
following this the oxidising action became so power- 
ful that the ferrous salts in the crude sewage were 
often found in the ferric state in the effluent. This 
latter is so pure that fish live in it. At Maidstone 
similar experimental works have been undertaken. 
Here the trade refuse comes from breweries and 
tanneries, and, so far, very promising results have 
been obtained in laboratory experiments with the 
crude sewage from this town. At West Bromwich 
the experimental filters have also proved satisfac- 
tory, though here the sewage is largely charged 
with waste pickle liquors from galvanising works. 
The worst raw sewage in the country is supposed 
to be that from Yeovil, where the manufacture of 
glove leather forms the principal industry. In 
addition to particularly noxious organic matter, 
this sewage contains arsenic, which is largely em- 
ployed in the preparatory treatment of the leather. 
Here the septic-tank system has been instituted, 
the crude sewage being kept for some hours in a 
closed tank, where the anaerobic bacteria bring into 
solution a very large proportion of the solid matters 
originally suspended in the liquid. This done, the 
sewage is next passed through filter beds, where 
the process of purification is completed by the oxi- 
disation of the organic matter. Messrs. Dibdin and 
Thudicum have also experimented directly on trade 
effluents before the latter have been mixed with 
domestic sewage. Good results have been obtained 
in all cases, except in that of gas-works liquors, 
which needed dilution before being passed into the 
bacteria beds. 


Tue Prosectep Ratways at HamBure. 


It has been generally admitted for many years, 
that the railway arrangements of Hamburg in almost 
every respect are unsatisfactory and inadequate, 
but many obstacles have stood in the way of the 
matter being taken in hand, partly arising out of 
the financial relations between the city of Hamburg 
and Prussia. A plan has now been completed by 
Mr. Meyer, chief engineer, which has met with a 
favourable reception, although it may not be taken 
in hand in its entirety at once. The estimated ex- 
Se exclusive of the Winterhude-Hammer- 

rook section, amounts to 48,030,000 marks, or about 
2,400,000. Of this sum 250,000/. relate to the Has- 
selbrook-Barusbek-Ohlsdorf section, which has to 
be built asa “ full line,” and 2,250,000/. on the local 
Hamburg lines, which it is proposed to build as 
‘small lines.” Should the Winterhude section be 
decided upon, the expenditure for the latter is cal- 
culated at some 700,000. The Commission which 
has been considering this important matter is of 
opinion that the free harbour section, for instance, 
(571,0001.), as well as the other parts, need not be 
dealt with at present ; but it recommends the com- 
mencement as soon as possible of the whole of the 
local system inside the Custom barrier, so that this, 
when completed, can be extended in accordance 
with the plan. The Commission would much 
prefer the building of the railways to be taken 
over by contractors. The proposed passenger lines 
within the Hamburg district amount to 14 kilo- 
metres of full line (about 9 miles) and 46 kilometres 
(about 29 miles) of small railway, of which 8 miles 
are in the south ring, and about 54 miles in the 
north ring of the other sections; the free harbour 
section is the longest (close upon 6 miles). The 
lines have, therefore, been projected so that 
the traftic of the streets will not be in any way 
interfered with, and, on the whole, the level 
of the existing thoroughfares will not have to be 
altered. In order to reduce the cost as much as 
possible, the plan ag: See earth embankments 
or open cuts through the ground, wherever it is 
“emma Where this is not the case, iron via- 

ucts or tunnels are Sage Of the aggregate 
length 41 per cent. will be earth work, 51 per 
cent. viaducts and bridges, and 8 per cent. 
tunnel. The height of street crossings will have 
to be 5.3 metres (close upon 18 ft.) and of rail- 
way crossings some 6 in. more. The lowest 
level of the rails at overground crossings will be 
224 ft. over the pavement, and at underground 
crossings 13} ft. will be the minimum depth under 
the level of the street. The greatest nemmeny is, 
as a rule, 1 in 50, and only in two places it has 
been impossible to avoid a higher gradient, viz., 
1 in 44 and 1 in 47. The sharpest curves have a 
radius of 166 ft. The distance between the stop- 
ping places will average 2200 ft. on the ring lines, 
2500 ft. on the free harbour line, and 1470 ft. by 
the Barnbek branch line. 


NOTES ON ELECTRIC TRAMWAYS.* 

By Major P. Carpew, R.E., and A. P. Trorrer, Members, 

THE accompanying note, on return feeders for electric 
tramways, has been forwarded to me by Mr. A. P. Trotter; 
and, as it contains a neat graphical method for deter. 
mining the fall of potential in the return with uniform 
distribution of current, and the proper points of applica. 
tion of return feeders, I think it may prove interesting in 
connection with Mr. Parshall’s paper. [See page 580 ante,] 

As Mr. Trotter alludes to previous suggestions of my 
own on this subject, I also forward a note which was 

repared by me in May, 1894, and sent to the South 

taffordshire Tramways Company, advocating the auto. 
matic regulation of this fall of potential. 

P. Carpew, 





Note on Return Feeders for Electric Tramways. 
By Mr. A. P. Trorrer, Member. 

While great ingenuity has been expended in designing 
bonds for electric tramway rails, and while these bonds, 
assisted in some cases 7 bare copper conductors laid 
between or near the rails, form a considerable item in the 
cost of building a line, little attention has been paid to 
the use of return feeders. The use of return conductors 
— with a small dynamo was suggested by Major 

- Cardew several years ago, and it has been indepen- 
dently proposed by Mr. G. Kapp. The system has been 
in use for some time in Geneva, and has recently been 
applied with success to the extension of the Bristol tram. 


ways. 

The best mode of arranging such return conductors does 
not appear to have been described, and the present com. 
munication is intended to afford an opportunity for dis- 
cussing it. 
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Assume a tramway line with passing places, five miles 
long, and 10 cars running. The most even distribution 
will, of course, be when they are equidistant, and a less 
even distribution is not likely to occur than when all the 
cars are in pairs at ing places. Let each car take 20 
amperes, and let the resistance of the bonded rails be 
1/20 ohm per mile. When the cars are evenly distri- 
buted, half a mile pe: the rail resistance between each 
pair is 1/40 ohm, and with 20 amperes the drop on half a 
mile of rails is 4 volt. 

The series is as follows: 


Cars... 123 4656 7 8 9 10 Works. 
Volts... 0 4 14 3 5 7h 10h 14 18 22) 27} 


The first car is supposed to be at the extreme end of the 
line. The case is an extreme, but not imaginary, one. 
The large total fall of 274 volts over five miles should, 
of course, be reduced in the first instance by more ample 
bonding, but the example serves the better to illustrate 
the problem. When the cars are all passing in pairs, at & 
mile apart, the drop cue to 40 amperes over one mile is 
2 volts. The diagram shows the distribution for these 
two cases, the line A B showing the fall of volts for 10 
cars evenly s for half-a-mile apart, and the curve 
CB the fall for cars in pairs a mile apart. Mathematic- 
ally the point A is the origin of the curve to which the 
line A B is an approximation ; but as it is not intended 
to treat the problem mathematically, the point A is for 
convenience placed at the = right-hand corner. The 
volts in two cases differ so little, compared with the fluc- 
tuations of energy on an electric tramway, that this 
question of distribution of the cars will not be referred to 
again, but the line A B will be considered as typical. 

The return-feeder method by which this fall of volts 
may be reduced consists in connecting a feeder to some 
point on the — and tapping off some of the return 
current. The conductivity of the feeder is not relied upon 
for this, but a dynamo, acting as a — ** booster, 
may be said to suck the current back. By this means the 
point at which the feeder taps the rails may be brought 


* Paper read before the Institution of Electrical Engi- 
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down to zero-potential, or might be made negative to the 
generatin dynamo. : : 

The problem to be considered is—(a) To reduce the volts 
below a fixed maximum ; (b) to use as little copper 8&8 pos- 
sible : and (c) to use as little energy as ible. Disre- 
garding the two latter conditions, a simple plan would be 
to run a feeder the whole length of the line, and to reduce 
the volts to zero at the far end of the line, D. The distri- 
bution is then symmetrical, half of the current goes to 
the generating dynamo, and half to the return feeder. To 
draw the curve of distribution, cut out a piece of card to 
the shape of the curve of volts A B, and, fitting the 
vertical axis to the ordinate 5, place it so that it passes 
through the point D. Turn the card over, and complete 
the curve through A in the same way. The maximum 
volts, at the point E, are 73. But there is no occasion to 
reduce the volts at the end of the line to zero, and there 
is evidently a maximum expenditure of copper and of 
energy in the feeder. The middle point of the line is evi- 
dently not the best point to tap, for the volts would be 
distributed as shown by theline B F G, which may be 
easily drawn by means of the template. Here the maxi- 
mum is, as before, 74, and the volts near the works are 
unnecessarily low, viz., 2 volts at 1} milesout. It isclear 
from the line B F G that the feeder would draw off three- 
fourths of the total current. It would be still worse to 
tap the rails at the point at which the volts rise to one- 
half the maximum, viz., at about 14 miles from the works. 





| in (as in the case of a tramway line) at different points 


along the length, provided that the direction of the current 
throughout the length of the conductor is the same, which 
must be the case when this conductor forms the —— 
for the current back to the generating machine. But if 
additional conductors are used to take current from the 
main conductor, which receives the current distributed 
along its length back to the generator, the greatest dif- 
ference of potential in this main conductor may no longer 
exist between the ends of the conductor, and the amount 
of this difference may be greatly reduced. The extent of 
the reduction will depend upon the position of the junc- 
tions effected and the resistance in the auxiliary con- 
ductors. 

If we assume, for example, n auxiliary conductors, 
all of equal resistance, connected to the main conductor 
at equal distances throughout its length, and one from 
the extreme end of the main conductor of twice the re- 
sistance of the others, a resistance equal to this last being 
interposed between the generator and the near end of the 
majn conductor, then with a uniform distribution of cur- 
rent all the points of junction will be at the same poten- 
tial, and the extreme difference of potential between any 


points of the main conductor will be reduced es ae 
4(n + 1) 


of what it would be without these auxiliary conductors or 
feeders. 
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Starting now in a different manner, let it be given that 
the maximum volts are not under ordinary circumstances 
to exceed 5, allowing a margin of two below the Board o' 
Trade limit. Draw the line B H by means of the tem- 
plate, and fitting the template so that its axis is vertical, 
that the top touches the line of 5 volts at the point H, and 
that it passes through the point B. Turn it over and 
draw the line H K. But as itis not necessary, from the 

undertakers’” point of view, to reduce the volts to zerc 
at the point K, set the template again, allowing 5 volts 
at the end of the rails at the point M, and, drawing the 
line backwards, it is found to intersect the line H K at L. 
The volts at this point are 2, and this is the best that can 
be done with a single-return feeder. This feeder will be 
34 miles long, and will draw off 0.65 of the current. 





Note on Electric Tramways. 
By Masor P. Carvew, R.E., Member. 


It is, I believe, —-* admitted that where the rails 
are used for the collection and partial transmission of the 
return current, the best means of preventing injurious 
action on pipes is to minimise the difference produced by 
the current between the potential of the uninsulated re- 
turn at different points, and between any part of such 
return and the earth. On account of the resistance 
offered by all conductors to the current, the transmission 
of a current by means of a conductor causes a fall of 
potential throughout the length of the conductor, the 
» pee of potential being greatest between the ends of 
uctor. 

This is the case whether the whole current is trans- 

mitted throughout the length of the conductor, or is fed 
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+ | G- generator; Giaucdiary generator; M.G-motor generator; 
Mg-magnetising coils of motor generator. 


Thus with one feeder to the distant end alone the fall 
of potential in the main conductor can be reduced to one- 


f | fourth, and with a feeder to the centre as well, to one- 


sixteenth, of that due to the same distributed current 
without feeders; and it will be seen that under such 
conditions the variation of potential in the main con- 
ductor can be reduced to any required limit. But, unless 
these feeders are of very large cross-section and conduc- 
tivity compared with that of the main conductor, there 
will still be a considerable fall of potential in them, and, 
in consequence, a considerable difference of potential 
between the main conductor and the terminal of the gene- 
rator, to which it is connected by means of the feeders. 
In place of adjusting the resistances of all feeders to 
equality, varying electromotive forces may be introduced 
into each feeder, proportionate to its resistance, and thus 
the potential of all feeding points may be kept the same 
as that of the terminal of the generator, if desired 
In considering the application of the feeding arrange- 
ments descri above to the — case of minimising 
the leakage to earth from the rails of a tramway used as 
a return circuit, it must be borne in mind that, although 
the load under normal conditions may be fairly uniformly 
distributed, yet the exigencies of traffic _, —_ far 
more current to be supplied to one section of the line than 
its proper share, other sections at the same time being 
lightly loaded. - 
he position and slope of the various gradients on the 
line also considerably affect the distribution of current in 
the rails. The number of cars at work, and therefore the 
total load, also pny varies during each day’s run- 
a, 9 and from day to day. 
e disposition shown in Fig. 5 can be adapted to 





meet the special requirements; but unless the auxiliary 
electromotive forces are continually adjusted to the varia- 
tions of load, both as regards amount and distribution, 
the arrangement must be defective at times. 

In order to provide auxiliary electromotive forces for 
the efficient working of the feeders to the return, auto- 
matically adjusted to the requirements, I would suggest 
the following arrangement : 

t the tramways be divided into several sections 
ne to its length and the amount of traffic gradients, 

c. 
Let there be two insulated feeders for each such section 
—one for the line and one for the return, the latter being 
connected to an uninsulated conductor, as provided in 

ulation 4. 

¢ the currents in these feeders pass through a 
** motor generator ” at the generating station, the ‘field 
magnets” of which are excited by the current to line 
alone, while the armature is wound with two circuits— 
one for each current, so as to oppose each other—the 
circuit through which the current to line passes being 
made slightly the more powerful. The motor generator 
will then revolve as urged by the line current, and will 
generate an auxiliary electromotive force for the return 
current. 

The generator for each feeding circuit should be of 
rather higher electromotive forces than that supplying 
the near end of the line and return; but, as the extra 
volts will be taken by the motor generator in the station, 
there will be no need to exceed the limit allowed by the 
Board of Trade on the line outside. 

_ The expense involved may probably prevent the adop- 
tion of any such system in its entirety at present, but it 
possesses the advantage that it can be adapted to existing 
ong and a pair of feeders run to any part where 
the difference of potential from earth of. the rails is 
— be excessive. ‘ 

uch an arrangement with one pair of feeders i 
sketched in Fig. 6. - 








ENGLISH AND GERMAN SHIPPING.—The aggregate bur- 
then of the British vessels which passed through the Suez 
Canal in 1895 was 6,062,587 tons ; the corresponding total 
in 1897 was 5,319,136 tons. On the other hand, the aggre- 
gate burthen of the German vessels which passed through 
the Suez Canal, increased in 1897 to 858,685 tons, as com- 
8 with 693,645 tons in 1895. The proportion of the 

nglish tonnage to the whole tonnage which passed 
through the Canal last year, was 67} per cent., as compared 
with 71? per cent. in 1895. On the other hand, the 
German proportion increased to 10? per cent, last year, 
as compared with 8} per cent. in 1895. 





Deatu or Mr. T. Mupp.—Marine engine builders in 
pone will hear with regret of the death, late on 

uesday night last, of Mr. Thomas Mudd, for 16 years 
the managing director of the engineering works belongin 
to Sir William Gray and Co., Hartlepool. Mr. Madd 
was known as a very capable engineer, and contributed 
to the Institution of Naval Architects in 1891 an excellent 
paper, “‘On Some Details of Marine Engineering,” which 
gave rise to an interesting and valuable discussion. At 
the time of his death, which took place at the early age 
of 47, Mr. Mudd was mayor of Hartlepool, a position he 
had occupied for three years in succession, We must 
postpone until next week a fuller notice of Mr. Mudd’s 
career. 





Lonpon County CounciL ScwoLaRsHIPs.—The London 
County Council awards 600junior county scholarships per 
annum to pupils under the age of 13, ya te have passed an 
examination in thesixth standard of the elementary code. 
The scholarships are restricted to candidates whose 
parents do not receive more than 150/. per annum. The 
scholarships provide free instruction in certain schools, 
with a maintenance grant averaging 10/. a year, and are 
tenable for two years. Seventy intermediate scholarships 
are annually awarded to candidates who are under the age 
of 16, and these are tenable to the end of the school year 
in which the scholar attains the age of 18. These include 
free education, with books and apparatus, in secondary 
schools and technical colleges, with a maintenance 
grant increasing annually from 20/. to 35/. The third 
class of scholarship, of the annual value of 90/., are ten- 
able at University colleges and similar institutions. Five 
such scholarships are usually awarded, in addition to a 
number of bursaries of 50/. each. In addition to the above 
there are a large number of school of art scholarships of 
202, each, carrying free education in art for two years, and 
artisan art scholarships of 10/. and 20/. per annum, and 
free training in technical art schools. Each year 100 
young artisans and apprentices receive exhibitions of 5/. 
per annum for five years for the encouragement of 
the study of science and technology. In order that 
boys and young men may not get an undue share 
of help, the Council has established a system of 
domestic economy scholarshi divided into three 
separate classes. They provide free education in all 
branches of domestic economy, extending over a period of 
half a year, with two meals a day and dress material 
necessary for the oe classes. The second class 
of domestic economy scholarships provides a second 
course of six months, in which students can specialise in 
one branch of domesticeconomy. The third-class scholar- 
ships are tenable for two years atthe Domestic Economy 
Training School in connection with the Battersea Poly- 
technic. In the current year the Council has made the 
following grants: To second schools, 21,921/.; to 
University colleges and polytechnics, 35,711/., to schools 
of art, 5669/., to other institutions, 6455/. The total 
cash expenditure for 1897-8 is 117,744/. Further par- 
ticulars can be obtained from the London Technical Educas 
tion Gazette, which is published monthly. 
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DROP FIGURES. 
To THE EpiTor oF ENGINEERING. 

Sir,—If a drop of turpentine or spirits of wine is 
allowed to fall upon a smoked piece of glass a very 
beautiful figure is the result. The radiating form pro- 
duced varies considerably, probably because drops when 





falling are in a state of longitudinal vibration, and at the 
moment of impact may be on different phases. The figures 
may be equally well formed on a piece of white enamelled 
card, lightly smoked, and both the card and the glass may 
be afterwards flooded with a very thin varnish to fix the 
figures. 
Cuartes E. BenuAm. 
28, Wellesley-road, Colchester. 





TAYLOR’S HYDRAULIC AIR 
COMPRESSOR. 
To THE Eprror OF ENGINEERING. 
Srr,—Referring to the article on the above, which ap- 
peared in your issue of the 6th inst., any of your readers 
are at liberty to inspect the working model plant which 


is erected at my office. 
Yours ney 
W. G. WALKER. 


47, Victoria-street, Westminster, 8.W., May 18, 1898. 





THE ORIGIN OF THE GOVERNOR. 
To THE EpiToR OF ENGINEERING. 

Str,—It is alleged by Stuart and by Farey in their 
books on the steam engine that the ‘‘ governor” was in 
use in corn mills before it was employed by Watt in his 
steam engine. 

I should be very glad if some one of your numerous 
readers could refer me to any work justifying this state- 
ment. 

Your obedient servant, 
FREDERICK BRAMWELL. 
5, Great George-street, Westminster S.W., 
May 18, 1898, 








THE “MAINE” DISASTER. 
To THE EpiTorR OF ENGINEERING. 

S1r,—I have just read, with much interest, your very 
fair and temperate discussion of the case of the explosion 
in Havana Harbour last February, and have seen in ty 
my own statement. I wish frankly to say that I find I 
have, in the latter, made « broader deduction than I 
either realised or intended, and feel that it is only right 
to admit, with the Court of Inquiry, that ‘‘no evidence 
has been obtained fixing the responsibility upon any 
person or persons.” It is to be hoped, on all accounts, 
that time may supply evidence that shall absolve from 
all suspicion both eas accused by the one side of care- 
lessness, and those suspected by the other of negligence 
so serious as to permit the commission of crime. 

Before concluding my study of the report, I had 
thought it possible, as your editorial suggests, that the 
present location and peculiar distortion of the keel of the 
ship might have been produced by the sinking of the bow 
before the main body of the hull settled to the bottom. 
I had in mind two possible ways, as I thought ; but both 
were disposed of by sufficient evidence, as it seemed to me. 

Had the hull-plating been blown out, and had the keel 





VERTICAL DUPLEX GAS ENGINE. 


CONSTRUCTED BY THE GRIFFIN ENGINEERING CO., KINGSTON IRON WORKS, BATH 


(For Description, s 











and the garboard strakes held, and also a section adja- 
cent to the waterways, and had the ship surged to star- 
board by reaction, possibly some such upward movement 
of the former section might have resulted. The fact, 
however, that the drift of the bow to port, relatively, 
brought the distorted section of the keel also to port in- 
dicates that this could not have been the process of rup- 


ture. 
Had the whole breadth of the ship been blown away, 
except the keel and garboard strakes—which seems to 


have been the fact—and had there been 50 ft. of water | Manila are coming in, and while our people 
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Many other hypotheses might, perhaps, be proposed ; 
but I can see no possibility of evading the final conclusion 
that the Court has given a true verdict. = : 

Yet, as one becomes, with time, more judicial, I think 
it is easy to believe that there could have been no de- 
liberate intent on the part of the responsible officials, 
civil or military, or naval, to encourage or permit this 
kind of warfare. The lapse of time only makes the 
mystery the greater. 

‘As I write these lines the details of the battle of 

i feel pride in 


under the keel, the bow might have dropped, ended up their Navy and pleasure in their victory, they also are 


on the bottom, and acted as a strut to 


‘ Q — the un- 
severed portion of the keel up in some suc 


n- | glad to reco 3 
manner as is | the enemy, that the victory was won over as gallant 4 


ise evidence, in the splendid behaviour of 


now observed in the drawings given by the Court. The! body of officers and as brave a body of men as ever 


proof that this did not occur is seen in the facts that there 


| fought a fleet. 


It is added and welcome evidence that 


was but a fathom between the keel and the bottom of the | we may fairly believe that the technical reaponsibility °° 
sviden 


harbour; that in the case supposed, the stem would have | their Government, should that be ever prov 
been driven by the weight of the hull, like a pile into | acceptable to the courts and disinterested judges, 
the bottom, and would there remain; and by the con- | involve criminality. Brave men do not fight by co 
sideration that the flat part at the junction of the vertical | methods. 
and horizontal lines of the keel in your sketch of the | 


vertical section, at 1C, 1A, is, in itself alone, evidence to 
the contrary. 


by« 
does not 
wardly 


Very respectfully, 
a R. H. THurston. 


Ithaca, N. Y., May 3, 1898. 
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VERTICAL DUPLEX GAS ENGINE. 
CONSTRUCTED BY THE GRIFFIN ENGINEERING COMPANY, KINGSTON IRON WORKS, BATH. 
Fig.2. 
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_Two pairs of gas engines, of entirely novel construc- 
tion, have lately been installed in the new warehouse 
of Messrs. C. Bayer and Co., Victoria - buildings, 
Golden-lane, London, E.C. They have been con- 
structed by the Griffin Engineering Company, Kings- 
ton Iron Works, Bath, under the patents of Mr. S. 
Griffin, and their design is shown by the engravings 
on this and the opposite page. The engines are applied 
to driving dynamos for the lighting of the warehouse ; 
each engine drives one generator through a counter- 
shaft, the plant being so arranged that either engine 
can be coupled to either machine. We are informed 
that the cost for gas and lubrication is under 
1}d. per Board of Trade unit, and that the owners 
find the arrangement much more economical than 
taking their supply from the mains. In the City 
of London artificial light is required a great many 
hours a day in the winter, owing to the general 
gloom, and this is particularly true in the kind of busi- 
hess carried on by Messrs. Bayer, who employ a large 
number of workwomen. Hence a private installation 
has the advantage of a high “load factor,” and can com- 
sem with the immense plant of a public supply com- 
y: 

A glance at the illustrations shows that the engine 
departs very far from the usual design of a gas engine. 
Its most striking peculiarity is that it is vertical, and 
that the cylinders are supported on four massive 
steel pillars. Of course, there have been vertical gas 
—- before, but they have been of insignificant 
jimensions. Even the larger oil engines which have 
veen built for boat propulsion have been quite small 
in comparison with the engines we illustrate, which, 
4 “ee revolutions, give 46 indicated horse-power, and 
hed rake horse-power each. The gas engine seems 

end itself particularly well to the vertical design, 
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since the very heavy and sudden strains to which it 
is subjected can be admirably met by placing the 
cylinder on four pillars. Certainly there is a marked 
absence of vibration in connection with these engines, 
and it is not nearly so easy to distinguish between 
explosion strokes and non-explosion strokes, as is 
usually the case with tet: engines. The saving 
of space is, too, a very important matter in places 
where ground is so valuable as it is in London. 

A second feature of novelty is the ‘‘ duplex” 
arrangement of the cylinders (Fig. 2), there being 
two cylinders, but only one connecting-rod. The 
section above shows the construction perfectly ; it will 
be seen that the two cylinders are combined in a 
single water-jacket, and that the two pistons are 
coupled together by a steel crosshead. The trunk 
pistons are very long, and work, each in its own 
cylinder for its entire length. The inner sides of the 
cylinders where they form guides, are cut away to 
allow the crosshead to pass. Each piston is bolted to 
the crosshead by four bolts, and in addition there is a 
— bolt passing through the entire length of the 
piston. 

The engine works on the four-stroke cycle, there 
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being an explosion at each stroke in one or other of the 
cylinders. A single cam, on the upper end of a vertical 
shaft, operates both sets of valves. Inlet and exhaust 
valves open direct into each cylinder, being operated 
by ordinary levers from the cam. The ignition of the 
charge is effected by two incandescent tubes, arranged 
side side in one chimney and heated by a single 
Bunsen flame. A single gas valve supplies both 
cylinders. It is controlled by a hit-and-miss device 
operated by a centrifugal governor. It will be noted 
that the combustion chamber and passages are entirely 
water-jacketed. 

The dimensions of the cylinders are: Diameter, 
10} in.; stroke, 15 in. We are informed that the con- 
sumption of gas is 184 cubic feet per indicated horse- 
power and 214 cubic feet per brake horse-power. 

As the engines have to make long runs without 
stoppage, special pains have been taken to render the 
lubrication continuous and reliable. There are two 
sight-feed lubricators fixed to the water-jacket, de- 
livering into oil wells on the crosshead, from which 
pipes lead to the crankpin and tail-pin of the con- 
necting-rod. 

The workmanship of the engines is first rate 
throughout. The runnine is exceedingly steady, 

iving satisfactory lightin by incandescence lamps 
- sie to quarter-load. Tne mechanical efficiency is 
high, due to the form and construction of the engine, 
and the entire installation does great credit to the 
Griffin Company. 








CANADIAN GOLD.—The value of the gold raised in the 
Dominion of Canada last year was 6,190,000 dols. This 
total exhibits an increase of 123 per cent., as compa 
with the corresponding figures for 1896. 
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INDUSTRIAL NOTES. 

Tue dispute in the South Wales and Monmouth- 
shire coal trade has been gradually drifting into another 

hase, and probably the basis of a settlement will have 
a found by the time these Notes are published. 
The outside appeals to the Board of Trade to inter- 
vene have failed ; in fact they could not but fail, for 
the Act rightly limits the power of intervening to cases 
in which the parties, or one of them, seek the aid of 
the Board of Trade. But the men are learning wisdom 
by adversity. At the close of last week some 50,000 
miners out of 130,000 had voted for giving plenary 
powers to their representatives to settle, but with this 
— that the terms shall be submitted to the whole 

ody for ratification. There is, of course, much to be 
said in favour of such referendum, but, on the other 
hand, the method relieves the representatives of re- 
sponsibility, and throws the onus on the men them- 
selves. In addition to the 50,000 who have voted 
for empowering the officials to act, some 30,000 have 
started work at an advance, so that practically 80,000 
have agreed out of 130,000. The effects of the ——- 
are felt by large numbers of workers and others outside 
the miners themselves. But the worst effects are seen 
in the suffering of those who are out, and those de- 
pendent uponthem. Help has been coming in pretty 
freely, but the drain during the engineering dispute 
has crippled many unions. The one curious feature 
in the more recent developments is that the men seem 
disinclined to trust their former leaders. From idols 
they are made the butt of the rank and file. It is 
often so—over-confidence, or no confidence at all. 

The fortieth annual report of the Associated Black- 
smiths states that ‘‘ the financial results are somewhat 
disappointing, falling considerably short of anticipa- 
tion.” But the disappointment chiefly arose out of 
the engineering dispute, in which the Blacksmiths’ 
Society had no part, but which adversely affected the 
members in various districts. It goes on to say that 
the year 1897 ‘‘was hailed with satisfaction; the 
prospects of good trade were never brighter or more 
encouraging, and had mutual forbearance been dis- 
played by the workmen on the one hand, and by the 
employers on the other, there is no doubt it would 
have proved a record year.” References are then 
made to the feelings of discontent among the men; 
‘*and it was quite apparent to those who were watch- 
ing the trend of events that those in authority were 
making no effort to either allay or remove this feeling ; 
the procedure pursued by them seemed rather to en- 
courage an outbreak of hostilities and a desire to fight 
with the employers.” This is the grave verdict of the 
officials of this old and well-organised union. The 
society had 45 branches and 2874 members. The 
income for the year was 7161/. 7s. The expenditure 
was as follows: Idle benefit, 24167. 18s. 9d.; sick 
benefit, 1698/. 7s, 10d. ; funeral benefit, 295/. ; work- 
ing expenses, 1255/. 6s. 10d. The balance at the close 
of the year was 9884/. 6s. 5d. The aggregate sum- 
mary for 40 years is as follows: Idle and trade bene- 
fit, 50,078/. ; sick benefit, 38,066/. ; funerals, 6989/. ; 
superannuation, 4507/.; accidents, 2734/.; working 
expenses, 27,776/.; grand total, including odd shil- 
lings, 130,922/. Considering the events of 1897, the 
society stands well financially and numerically, and 
the —— for the current year are exceedingly 
good. The society favours conciliation rather than a 
strike policy. 

The monthly Journal of the Amalgamated Society 
of Engineers for May enables us to estimate prett 
accurately to what extent the late dispute is still 
affecting the members of that union. The General 
Office Report states that ‘‘the past month has been 
one of quiet recuperation. Work has been proceed- 
ing without a hitch, saving for a stoppage of two days 
at Hartlepool consequent upon a slight misunder- 
standing of the terms and conditions.” It goes on to 
say that the men must remember ‘‘that work is to 
be continued without interruption until the grievances 
have been discussed locally, and, if necessary, by the 
executives.” If this provision is at all times carried 
out there will be fewer disputes ending in a cessation 
of work. Work generally is said to be plentiful and 
employment good, and in Scotland and on the north- 
east coast steps are being taken for an advance in 
wages. Insome of the imand centres a good many 
society men are still a owing to some 
extent to the hesitancy to employ them. It is also 
hinted that ‘trade customs” are being infringed in 
some cases as to overtime and night shifts. The 
total number of members is now 86,924; of these 3140 
are on donation benefit, 1840 on sick benefit, and 
3109 on superannuation allowance. The cost of these 
benefits is now much below the usual contributions, 
so that there is an increasing balance. There was ex- 
pended from the contingent fund 2074/. 15s. 4d. last 
month ; amount previously expended 244,491/. 18s. 7d. 
The payments last month were to those still out as a 
result of the late dispute. The society is repaying 


the loans contracted during the dispute, the coupons 





for which can be paid by the local secretaries, the 
amount being entered as expenditure. On the whole, 
the process of recuperation goes on smoothly, and the 
balance will soon become comparatively large if peace 
continues. For the latter there is some guarantee in 
the agreement. 

The monthly report of the Ironfounders for May 
says that the state of trade is satisfactory, the re- 
turns showing a further decrease of 211 on donation 
benefit, the unemployed being reduced to 2.7 per cent. 
of the total number of members. The balance is 
growing fast ; there was “‘ the magnificent increase of 
3728/. 13s. ld. in the month, but the number of 
members is reduced by 42, due mostly to the heavy 
levies. The extra donation given during the engi- 
neering dispute amounted to 9530/. 18s., while income 
to meet it has only reached 3071/. 10s. 3d., so that the 
levies have to be continued up to nearly the middle 
of August, in order to liquidate what was paid to the 
allied trades. The results of that dispute will continue 
to be felt for sometime. The total number on the funds 
was 1827, against 2038 last month, showing a decrease 
of 211, the exact number of decrease on donation. The 
total number on donation was only 451 ; on sick benefit, 
424 ; on superannuation allowance, 819; on the other 
trade fund, 111; and in dispute, 22; the latter shows 
an increase of 15, some three or four shops being 
closed to members. The cost of all benefits was under 
8d. per member per week. The total balance in hand 
was 46,951/, 8s.; a year ago it was 50,711/. 15s. 10d. 
The returns as to the state of trade are generally ex- 
cellent. In 121 places, employing 16,572 members, 
trade was from very good to improving ; and of these 
it was very good in 76 places, employing 10,740 mem- 
bers. Last month the above description applied to 
117 places, employing 15,899 members. In four places 
trade is described as bad where 284 members were 
employed ; last month there were eight such places, 
employing 999 members. The report is therefore most 
favourable in all respects, and the prospects are even 
better; for there is great pressure of work in most 
places. Indeed, some of the unemployed are simply 
idle because of the miners’ strike in South Wales, 
the stoppage affecting other workers. 


Not only are the engineering trades of Lancashire 
fully maintaining the activity recently reported, but 
now work is coming forward freely wherever the chief 
firms are able to undertake any fresh contracts. 
Stationary engine and locomotive builders are full of 
work, not only for the present but for some time to 
come. Machine-tool makers, both in the light and 
heavy branches, have in most cases more than sufficient 
orders on their books to carry them well over the 
current year. Machinists also are generally full of 
work. Boilermakers are very busy, as also are iron- 
founders, and in all departments of structural work 
there is exceptional activity in nearly all districts. 
Taking the engineering and allied branches all through 
the condition on the whole is better than for many 
years past. Turning to the report of the Amalga- 
mated Society of Engineers the returns show employ- 
ment to be good in some districts, moderate in others. 
The number on donation benefit in some of the chief 
centres show that many of the local members have 
failed to fill their old places, and have not yet secured 
new ones. Many also are still on contingent benefit 
in the same districts. But the report states that this 
is chiefly confined to Lancashire and London, the two 
large areas where the friction was at its worst in the 
recent dispute. But very few ironfounders are out of 
a in the Lancashire districts. The iron 
trade has improved, inquiries are general, and a firm 
tone prevails. A large weight of business has been 
put through recently in most descriptions of raw and 
manufactured material, and in the steel trade there 
has been even a greater activity. Altogether the 
position is good, and the outlook excellent. The pro- 
spects point to full employment generally up to the 
end of the year, and in some cases well into 1899. 





In the Wolverhampton district there has been a 
fairly active demand for iron and steel, and prices 
have been strengthening during the last few weeks. 
Manufacturers are, however, somewhat handicapped 
by the comparative scarcity of raw material. The 
output from the furnaces is considerably below the 
demand, some producers, being so pressed for de- 
liveries, are nl to book more orders at present for 
an early delivery, except at an advance of 2s. 6d. per 
ton on current rates. Stocks of pig iron all through 
the district are exceptionally low. In the finished 
iron branches there has been a large accession of new 
business for merchant and ordinary qualities, and a 
brisk demand for unmarked bars. Common sheets 
have been in better demand, and prices have ad- 
vanced. The steel trade maintains its activity in 
demand and firmness in prices. The engineerin 
branches are reported to be good in the Ama seamed 
Society’s returns, which means that employment for 
the members is satisfactory. The ironfounders report 
the state of trade to be very good. Boilermakers, 





bridge and girder constructors, and all other branches 
of constructive work are well employed. Generally 
speaking, the same may be said of the hardware 
branches of industry, both in the heavier and the 
lighter kinds. The outlook is good all round, both in 
the production of raw and manufactured iron and 
steel, and in all the iron, steel, and metal-using indus- 
tries. The district is singularly free from labour dis- 
putes in all those branches. 





In the Birmingham district the local demand for iron 
and steel has been well maintained, but shipping orders 
have been rather limited. The pig-iron market has 
been in a congested state, makers being unable to 
supply to the full requirements of consumers. This 
scarcity of pig iron indicates a large volume of trade 
in the iron-using industries, for the furnaces generally 
are in full operation to the extent of their capacity. 
Prices of material, raw and manufactured, are firm 
with an upward tendency. Steel has been in brisk 
demand, and stronger in price, owing to some extent 
to the coal dispute in South Wales. The engineering 
branch of trade is not so good in Birmingham, accord- 
ing to the returns of the local branches of the union. 
There is a rather considerable number on donation 
benefit, though none on the contingent fund. The 
ironfounders, however, report trade to be good, very 
few being unemployed. (Generally speaking the iron, 
steel, and metal-using industries are fairly busy, only 
some are not quite so busy as others. There are no 
serious labour disputes pending, though in a few cases 
small local disputes have arisen. 





The engineers on the north-east coast have made 
application to the Employers’ Federation for an ad- 
vance of 5 per cent. in piece rates, and 2s. per week on 
time rates, to commence from the end of June. The 
reply thereto has not been given up to date of writing. 
Trade is busy, all the shops being on full time, and 
the men think that they are now able to recoup them- 
selves to some extent for the long stoppage by the 
lock-out in that district. 





The representatives of the Boilermakers and Iron 
Ship Builders’ Society have had an interview with the 
employers’ representatives of the north-east coast with 
respect to the advance recently asked for. The em- 
0 a have offered 5 per cent. advance in piece rates 
and ls, per week on time rates, to commence in August 
next. The men object to the postponement, but it is 
probable that this difficulty will be got over. Theem- 
ployers raised the question of working full time, want- 
ing the union to give some guarantee against unneces- 
sary loss of time. The matter is under the considera- 
tion of the officials and the executive of the union. 





The coachmakers and wheelwrights of London are 
trying to arrange for an amalgamation of their forces. 
There are, it is said, about 15,000 employed in those 
branches of trade, only about 1500 of whom are in 
union. According to the reports, the rates of wages 
are so low that they are little better than those paid 
to unskilled labour, and yet considerable skill is re- 
quired of men working at those trades. The objects 
of the federation are to abolish piece-work, establish a 
minimum wage, and generally to improve the condition 
of the workers. 





The question of a minimum wage of 24s. per week 
for all Government labourers is to be pressed in the 
House of Commons on the Estimates. Several mem- 
bers have agreed to speak on the subject, and chal- 
lenge a division if necessary. 

A new movement is on foot for the amalgamation of 
the Jewish Tailors’ branches in the East End of 
London. Differences have hitherto arisen to keep 
them apart, but the condition of the workers has im- 
proved of late notwithstanding. There was an attempt 
to bring these workers into line with the Amalgamated 
Tailors, but hitherto the efforts have failed. The 
wages are still low, and the hours of labour are long in 
all the Jewish workshops. 


In consequence of the activity in the steel trade and 
the further advance in prices, the employers in that 
trade in Scotland have agreed to advance the wages 
of all classes of workmen 5 per cent., to commence 
from Monday last. This has been done under the 
Conciliation Board, without stoppage or friction of any 
kind, This advance will tell presently in England. 





The Northumberland coalowners have declined to 
enter into an arrangement with the Miners’ Provident 
Fund as regards compensation, &c., under the W ork- 
men’s Compensation Act. They prefer to wait and 
see the Act in operation ; perhaps some way may then 
open up to arrange matters mutually. Some of the 
miners are again raising the question of the payment 
of Mr. Thomas Burt and Mr. Charles Fenwick for 
their services as Members of Parliament. These men 
do not seem to appreciate the work of those two 
honourable members, and yet they stand high in the 
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House of Commons for ability, honour, and personal 
worth—few, indeed, so high in that assembly. 


On Saturday last Blackpool was invaded by a vast 
army of some 45,000 miners and their wives, that being 
their annual demonstration. It took 60 special trains 
to convey them from the several districts. There 
was a grand procession with bands and banners, and 
a great meeting at which resolutions were passed in 
favour of the Mines Regulation Bill and the Mines 
Eight Hours Bill, and other measures. 





The strike on the Bandon railway only officially ter- 
minated last week. The men are to return to work 
as places can be found for them, but the hands taken 
on during the strike are not to be discharged. There 
is general satisfaction at the ending of this very foolish 
strike. 

The position of affairs in Italy is grave indeed. Some 
regard it as a kind of social and industrial war, and a 
communication has been received in this sense by the 
London Trades Council. But it has gone beyond that. 
The elements are mixed ; politics and intrigues, eccle- 
siastical as well as political, have a large share in the 
prevailing discontent. Heavy taxation, high price of 
provisions, and low wages have, in fact, brought about 
akind of labour war—and this has found expression in 
outbreaks directed against the Government. 





DERAILMENT NEAR TAVISTOCK. 

Or the various accidents to which trains are liable, de- 
railments generally require the most careful investigation, 
as their cause is often but a matter of conjecture, even 
after the most painstaking consideration of all their atten- 
dant circumstances ; and that which occurred near Tavi- 
stock Station, on the London and South-Western Rail- 
way, on March 6 last, is no exception in this respect. 
Here a passenger train, after running down a grade of 
1 in 82, and while on a piece of level line, suddenly left 
the rails towards the inside of a curve of about 29 chains 
radius, and travelled some 210 yards before coming to 
rest. No one was injured, and beyond the breaking off 


of the engine-brake gear and some slight damage to the |}, 


carriages, the train escaped any serious consequences. 
The permanent way was torn up for about 230 yards, but 
no rails or fishplates were broken. 

After the accident the train (a down one) was — 
on the ballast foul of the up line. The engine was separat 
from the rest of the train by a space of about 19 yards, 
and had its left leading wheel outside its rail (the outer 
one of the curve), the left driving wheel on its rail, and 
all 10 other wheels in the four-foot. All the wheels of 
the train were off the rails, and were respectively in the 
four-foot and six-foot ways. The coupling between the 
fifth and sixth carriage was broken, but one of the side 
chains was holding. 

The engine was new in June, 1897, and was a tank 
engine with four wheels coupled and a trailing bogie. The 
weights on the wheels were : 


Leading wheels ... ete ... 16 tons 
Driving wheels : « ae } coupled 
{ 20 tons 13 cwt. 


Bogie on four wheels. 


The leading and driving wheels are 7 ft. 6 in. apart and 
the bogie wheels 6 ft. 6 in. centre to centre, the bogie- 
pin being 12 ft. 11 in. from centre of driving wheel. 

The train consisted of seven coaches, the first having 
four, the second six, and all the others eight, wheels. 
All the rolling stock appears to have been in good order. 

The rails were double-headed steel rails 30 ft. long, 
originally weighing 82 lb. per yard, resting on 40.16. 
chains which are fastened to sleepers (10 ft. by 10 in. by 
5 in.) by three g-in. spikes in hollow oak trenails. There 
are 11 sleepers per rail, and the fishplates are of the 

bracket” type. The super-elevation was 4 in. The 
rails were chair-marked, but as none were broken, the 
turning of the rails, though a practice strongly to be 
deprecated on main lines, is not regarded by Colonel 
Yorke as having contributed to the accident. 

The first indication of derailment was found on the 
outer rail of the curve, and close to it was found an old 
fishplate which, previous to the accident, had been lyin 
on a ledge of rock close by. The rust was knocked off 
this fishplate, and the omrany® officials are inclined to 
think that some one pl. it on the rail, and thus caused 
the accident, the consequences of which might have been 
very serious, for although the derailment occurred in a 
cutting, the train came to rest on an embankment some 
25 ft. high. Colonel Yorke, however, thinks that if the 
fishplate had caused the derailment, the train would have 
continued its course tangentially to the curve instead of 
Inside it, as was the case; and further, that the leading 
wheel would probably have been the first to leave the 
a instead of the trailing one, as was stated by the 

He, therefore, opines that the engine, which was said 
to be travelling at 40 miles an hour, but was probably 
fore faster owing to the falling gradient down which it 
se Just travelled, burst the road, and so partially 

topped down on to the ballast (the outer driving wheel 
Pram A never leaving the rail) while the carriages 
all followed suit. He attributes this, firstly, to the un- 
suitability of this type of engine for high —_ (see 
Colonel Addison’s report on the Boublebois derailment 
m May, 1895, ENGINEERING, vol. lx., page 81); and 
er sea to the lightness of the permanent way in re- 

ation to the heavy weight on the driving axles of such 








engines, and suggests that either the weight of the rails 
—— or that the weights on the driving axles be 
uced. 








BOILER EXPLOSION AT WEDNESBURY. 


_A “FORMAL investigation,” under the Boiler Explo- 
sions Act, 1882, has n conducted by the Board o 
Trade relative to the cause and circumstances of a boiler 
explosion which occurred on February 4, at the Monway 
Works, Wednesbury, owned by the Patent Shaft and 
Axle Tree Company, and by which two men_lost their 
lives. The Commissioners were Mr. Howard Smith and 
Mr. J. H. Pilcher. Mr. Gough represented the Board 
of Trade and Mr. Turner appeared for the owners of the 
boiler, and Mr, Sharpe for the relatives of the deceased. 

Mr. Gough, in opening the inquiry, said the boiler in 
question was of the type known asa ‘‘chimney ” boiler, 
27 ft. 7 in. high by 6 ft. 9 in. in diameter, with a central 
tube or flue running through its length. It was worked 
at a pressure of about 60 Ib., and was made at the Mon- 
way Works about 20 years ago. It appeared to have 
been the duty of the firm’s boilermaker, Mr. John 
Williams, to examine the boiler, and when he found 
that any extensive repairs were required he had to report 
to the manager, under whose supervision they were 
carried out. hen Mr. James, a new general manager, 
was appointed in 1897, he took into consideration the 
arrangements that were necessary in order to insure that 
the boilers at the establishment were being safely worked, 
and he assigned the safe keeping of the one in question to 
Mr. Davies, the manager of the Monway Works; but 
Mr. Davies did not seem to have understood that the 
responsibility rested upon him, and was satisfied with 
the records being submitted to him of examinations made 
by the boilermaker and the engineer. He took no steps 
to ascertain what pressure the boiler could be worked at, 
eT this should be done by Mr. Melton, the 
engineer who had held that position for six years. Mr. 
Melton never allowed the pressure to exceed 50 lb., but 
considered that the responsibility on that point rested with 
his predecessor, Mr. Scotson. When the boiler was last 
cleaned, Mr. Gough said, he was not able to ascertain, 
but on February 4 it exploded, killing a man and a boy. 
The boiler was not insured. 

Mr. E. James said he had been general manager since 
February, 1897. Mr. Davies was responsible for the 
iler. Since the explosion witness had examined the 
tube and found evidence of overheating through short- 
ness of water. There was a good deal of scale in the 
steam chamber, but not much in the tube. 

Mr. Wainwright, consulting engineer to the Patent 
Shaft Company, said there had been overheating through 
shortness of water, and the plates had deteriorated in 
consequence. The presence of scale would contribute to 
the overheating. The water level was dangerously low, 
and the gauge taps might mislead. The water was 
muddy, and the boiler should have been cleaned out not 
less than once in three weeks. He considered that the 
record of the inspections was incomplete. 

Mr. Davies, manager of the works, said he considered 
that the engineer was the one to decide as to pressure. 
There were two men employed in scaling every Sunday, 
and last year 110 lb. of boiler composition, and in the 
previous year 170 lb. were used. e thought the water 
was low at the moment of the explosion. 

John Williams, boilermaker, said the boiler had cer- 
tainly been scaled since it was put down at the Monway 


to have been very easily satisfied with the very meagre 
entries contained in the book recording the condition of 
the boiler, and Mr. Melton had not examined the boiler 
atall, but was content with the report from Mr. Williams. 
The latter admitted that it was his duty to examine the 
boiler internally, but that he had never done so properly, 
owing to the accumulation of scale. Why he did not 


¢|inform Mr. Melton of that fact was perfectly unintel- 


ligible to the Court. He must have known that the 
presence of scale to such an extent was a serious element 
of danger. The supervision of these three gentlemen 
over the plant had m most lax. They had, in the 
opinion of the Commissioners, failed in their duty to 
their employers, and as their conduct had at least contri- 
buted to the explosion, the Commissioners would have to 
announce to the Board of Trade that Mr. Davies, Mr. 
Melton, and Mr. Williams had been negligent, and there- 
fore, according to the usual custom in such cases, they 
must hold the —— responsible. 

On this find of the Court Mr. Gough applied for costs 
as —- the company. 

r. Turner, speaking on behalf of the company, 
acknowledged the fair manner in which Mr, Gough had 
conducted the case, and said his clients welcomed the 
ae because it was the first occasion on which they 
had had to consider an explosion of the kind on their 
works. The company had extended practical sympathy 
to the relations of those who had lost their lives, he grand 
willing to grant compensation within reasonable bounds. 
He trusted the Court would take that into consideration 
when dealing with the question of expenses. It had 
been agreed that in the case of Wood, one of the de- 
ceased, who had been earning 35s. per week, and had 
been the sole support of his mother, 2007. should be paid 
to her, and 10/. towards Mr. Sharpe’s costs. As re- 
garded the other sufferers, the question would be left 
over, but the company had already paid the funeral 
expenses, which amounted to 25/. 

r. Gough, in answer to the Commissioners, said the 
expenses of the inquiry would be 150/. or 1600. 

r. Sharpe testified to the willingness of the com- 
pany to give fair compensation, and said he did not anti- 
cipate any difficulty in coming to a settlement. 

Mr. Howard Smith said he and his colleague had on 
the previous ~— come to the conclusion that 802. would 
be a fair sum for the company to pay. but taking into 
account the statements on their behalf just made, they 
would make an order that they pay to the Board of 
Trade the sum of 407. 








Messrs. SCHNEIDER AND Co.—We regret to announce 
the death, on the 17th inst., of M. Henri Schneider, the 
head of the great Creusét firm. M. Schneider, who was 
born in 1840, had suffered during a long illness, and will 
be succeeded by his son M. Eugéne Schneider. 





BEtGiaAn Biast-FurNnAces.—The number of furnaces in 
blast in Belgium at the commencement of April, 1898, 
was 32. This total was made up as follows: Charleroi 
group, 14; Liége group, 12; Luxembourg, 6; total 32. 

he number of furnaces out of blast in Belgium at the 
commencement of April, was 13. The production of pi 
in Belgium in March, was 91,140 tons, as compared with 
95,945 tons, in March, 1897. The aggregate output in the 
first three months of this year was 242,670 tons, as com- 
pared with 269,595 tons, in the corresponding period of 


Works in 1891, but he could not say when. A thickness | 1897 


of af in. of scale would form in a fortnight with the 
water they used. 

Mr. Jonah Davies, civil and mechanical engineer, said 
the tube collapsed at the junction of the fourth and fifth 
rings, and the cause of this he attributed to shortness of 
water and overheating through an accumulation of scale. 
He did not think the attendant knew where the water- 
level was. 

Mr. T. W. Richardson, engineer - surveyor to the 
Board of Trade, gave a detailed ae of the boiler. 
A safe working pressure was about 25 lb. per square inch 
at the outside. He thought the rupture started between 
the first and second plates, and not at the junction of the 
fourth and fifth rings, as the other witnesses believed. 
His reason for that conclusion was that the greatest de- 
terioration was there, and that the plate there was the 
weakest through being thinned. He had at first formed 
the opinion that there had been overheating through 
shortness of water. 

After an adjournment and an examination of the boiler 
by the Commissioners, the investigation was resumed the 
following day, when Mr. Howard Smith gave judgment. 
After reviewing with great minuteness the evidence 
which had been given, he referred to the excessive accumu- 
lation of scale which had been permitted. The water 
used was the most impure in the district. The evidence 
showed that there had not been any shortness of water. 
The boiler was made of good material, and_was in other 
respects well kept up, and a good boiler. The Court had 
come to the conclusion that the collapse was caused by 
overheating, due to the tube being coated with a heavy 
deposit of scale, whereby it was rendered unable to resist 
the pressure to which it was subjected. The safe working 
pressure could not have exceeded 30 lb., but for six or 
seven years the boiler had been worked at about 40 Ib., 
and the safety valves were loaded to 50 lb. It had 
never been cata ag cleaned out, and no measures were 
taken to ascertain the safe working pressure. The Patent 
Shaft and Axle Company appointed proper managers and 
engineers to supervise their boilers, and in this respect 
took sufficient measures to insure that the boiler was 
worked under safe conditions, but neither Mr. Davies, 
nor Mr. Melton, nor Mr. Williams, appeared to have 
properly performed their duties. Mr. Davies appeared 








Tue INTERNATIONAL BripGk, NiAGARA.—An effort is 
being made to obtain the consent of the New York State 
Legislature to the enlarging of the international bridge 
across the Niagara at Buffalo. A Bill which is now 
being considered, provides for making the bridge a 
double-deck structure in order to allow the construction 
of a trolly line across the river on the upper deck. The 
bridge has been in use for about a quarter of a century, 
and has a draw 160 feet wide. Its height from the water 
is about 20 feet; it is used by the trains of the Grand 
Trunk of Canada, and the Michigan Central Railways. 


ALaskA.—The director of the United States Geological 
Survey, has arranged for an expedition for the topograph- 
ical and geological exploration of Alaska, under the pro- 
visions of a recent Act of Congress appropriating 4,000/. 
for that purpose. The expedition, which will start from 
Seattle, is to consist of four geologists and three topo- 
graphers, with 18 picked men as assistants. The explorers 
will be divided into four parties, and will closely inspect 
the country with the view of ascertaining the most prac- 
ticable routes for trails, wagon roads, or railroads, and 
which will also examine rivers and streams. The observers 
will also specially note the occurrence of valuable minerals, 
giving particular attention to the presence of gold. 





CaATALOGUES.—We have received from Messrs. Charles 
Jennings and Co., of 90, Cannon-street, London, E.C., 
a copy of their new catalogue of castings and forgings for 
dynamos and motors, and of stamping for armatures and 
transformers. The firm also supply high conductivity 
copper bars for commutators, trolley wires, &c.—A very 
neat and compact little list of iron and steel joists has just 
been issued by Messrs. Archibald D. Dawnay, Limited, 
of Nine Elms-lane, London, 8.W. The sizes of joist 
tabled with their safe loads run from 3 in. by 14 in. up 
to = by 74in. Various forms of compound girders 
are also dealt with.—Messrs. Jabez Yardley and Co., 
Limited, of Darlaston, have sent us a copy of their new 
merchants’ list of bolts, nuts, and rivets, of which it ig 
stated the firm keep a stock of 500 tons. 
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|The greatest fluctuations, it will be noticed, have 


THE INSTITUTION OF MECHANICAL | occurred in the cost of coal and coke, owing both to the 
, changes in the price paid per ton, and also to the reduced 


ENGINEERS. : -aagpel: : 
: ;consumption per train-mile, which has resulted from 
Address by the President, Mr. SAMUEL WAITE JOHNSON, | improvements in the locomotive stock, &c. The wages 
delivered on Wednesday evening, April 27, 1898. | of pagers ona rpreng - a 007 agg rising 
. . for a number of years, of late rather rapidly, owing to 
(Continued from page 614.) the relief system already referred to, which has been 


Locomotive Expenditure.—There are many items of |organized for preventing men from having to remain 
locomotive expenditure, the changes in the value of which | more than twelve consecutive hours on duty. It will 
from year to year are of considerable interest. Table III. | also be noticed that, as a rule, whilst the cost per train- 
‘and Diagram 10 show the details of expenditure in the | mile of the labour engaged in repairing and renewing the 
locomotive department of the Midland Railway for the , locomotive stock has increased, the cost of the material 
twenty-four years from 1873 to 1896 inclusive, and they used has decreased. Labour-saving machinery has really 
contain more complete information than can be gathered | cheapened the articles manufactured without diminishing 
from any records published hitherto. The interval the wages or number of the workmen; for the staff 
embraces periods of prosperity when the prices of fuel, |engaged per engine, as will be seen from Table IV., has 
stores, and materials were high, as well as periods of | fluctuated only slightly. 
depression when prices were low and the demand limited. | Distance Run and Speed.—Table V., page 646, has been 
To give a clear idea of the variations which have occurred, | compiled to show the distances run and speeds of travel- 
Table TV. and Diagram 11 have been constructed, ling on the Midland Railway since 1855. Here we 
which show the cost per train-mile of the several items. | have a number of links of various lengths between 


TABLE III.—MIDLAND RAILWAY TOTAL LOCOMOTIVE EXPENDITURE, &c., DURING TWENTY-FOUR YEARS, 1873-96. 


important towns, over which express trains were 
formerly or are now running. t will be noticed 
that in early days, although the runs were compara. 
tively short, the s were fairly good. Recently, 
however, not only have the runs become much longer, 
but the speeds also have increased. In 1855 the longest 
run was 24 miles, and the booked speed 42.3 miles 
per hour. In 1897 the longest run was 124 miles, and 
the speed 52.0 miles per hour: a very considerable 
increase, having regard to the greater weight of modern 
trains. Stopping trains, as well as express trains, also 
show improvements in respect of increased speeds. Of 
course, the whole of the acceleration is not due to increased 
locomotive power; it arises partly from the improved 
condition of the permanent way, the easing of sharp 
curves, &c. These increased speeds, and the greater 
volume of traffic passing over each line of rails, have 
been rendered possible and safe only by the introduction 
of powerful automatic brakes, and 8 = poo systems 
of signalling. To both these items I shall have occasion 


to refer later on. 
(To be continued.) 


















































PARTICULARS OF EXxreNpiTuRE, &c. 1873. | 1874. 1875. | 1876. | 1877. | 1878. 1879. | 1880. 1881. 1882. 1883. 1884. 
Running Expenses, £ | £ | £ £ £ £ £ £ £ £ £ a as a 
2) Wages A tee and firemen .. a a oo 190,077 215,040 242,520 257,138 264,095 | 268,647 287,496 298,668 322,340 324,904! 341,453 313,199 
b oti Cleamers, coalmen, &c. os = re 64,211 | 69,310 | 68,846 | 69,474 72,151 | 73,218 74,440 | 80,428 84,341 85,784 | 89,192 92,354 
PME Acs ee aa. Le 56 ue 18,750 | 21,556 20,831 | 21,002 21,827 | 21,303 | 21,627| 24,182 27,566 25,093 28,802 26,870 
d | Oil and stores Sea ges - et ane 37,634 | 32,633 33,095 38,338 41,398 42,747 | 41,245| 44,788 49,139 52,065 57,474 | 49,194 
e | Coal and coke Rae ages Sm os ..| 364,835 366,763 287,428 | 255,909 215,927 | 183,185 177,301 | 177,743] 193,476 | 205,538 | 233,462) 242,908 
f Total running expenses .. ..  ..| 675,507 | 704,302 | 652,720 | 641,861 615,398 | 589,050 | 602,109) 625,809/ 681,862| 693,884 | 750,383 | 754,525 
© | Repairs and renewals W°S%! > ses Ses] = 207,567 | = 119,008 136,620 145,750 153,978 | 159,905 155,956 | 161,292] 168,234| 164,063/ 172,037] 172,348 
h pe \ Materials Bin Seater 9 oe 129,020 | 150,318 | 166,428 177,151 167,920 163,354 160,470 | 164,813] 176,914] 179,774/ 188,704 | 178,180 
i Total repairs and renewals .. .. —..| 236,577 | 270,280 | 308,048 322,901 321,898 | 323,259 | 316,426| 326,107| 345,148| 313,837| 360,741 | 350,528 
j | Salaries Mr es” von, cess eas RE 16,496 18,022 | 19,361 20,769 21,527 | 21,779 21,411| 22,813 22,2 22,873! 23,737 24,112 
k | Turntables and buildings .. ae is ~ a5 2,086 1,027 | 1,867 2,666 3,225 3,704 3,228 | 4,259 3,327 2,307 2,893 3,633 
Ep i Sea ee i, eg A 4,936 | 5,948 | 6,353 | 6,744 7,126 | 7,311 | 7,444 | 7,401 8,210 8,115 | 8,111 8,26t 
m_| Gross expenditure .. = Pe = zy ..| 935,602 | 999,579 | 983,349 | 994,941 969,174 | 945,103 950,618 | 985,589 | 1,060,747 1,075,516 | 1,145,870 | 1,141,062 
Deduct engine power for ballasting and for working | 
on other railways, &¢ o - ap pect 56,047 | 63,268 | 77,026 88,035 72,314 | 61,592 |  64,047/ 68,959 2,793 75,729| 79,997 | 80,342 
n | Netexpenditure .. ..  ..  ..  -. £879,555 | 936,311 | 906,323 | — 906,906 806,860 | 883,511 | 886,571} 916,630} 977,954 994,787 | 1,065,873 | 1,060,720 
o | Tons of coal and coke consumed 1 ae se] 605,763 | 538,590 536,733 | 556,109 560,566 | 557,025 | 594,817 | 613,767] 668,233] 678,600! 723,796! 711,601 
p | Miles of line worked Behr ge ae ioe ee 14913 | «1582 16003 | 16205 | 16913 | 1728} 1769} 1779 | «179L | —18HIY 
q Passenger i ; - : ..| 6,943,578 | 7,198,709 | 17,855,520 | 8,858,034 9,355,989 | 9,620,176 |10,032,958 /11,582,045 12,590,331 12,798,345 13,105,400 |13,561,519 
r [ coods and mineral .. wis a .-| 12,867,818 | 13,635,333 | 14,659,714 | 14,793,512 | 15,382,328 | 16,001,400 {17,064,777 |17,976,413 |18,993,429 |19, 264,391 |19,981,855 |19,700,210 
Train | | - — - —|—— —| Sy REA SEL pee sereee ae —|- - 
8 | mileage a one ae -- ++, 19,811,396 | 20,834,042 22,615,234 | 23,651,546 | 24,738,317 | 25,621,576 27,097,735 |29,558,458 |31,583,760 [92,062,786 [88,087,255 33,261,729 
| = a _ = — j;——- | 
t | Net _ Ee e bs - ..| 19,488,685 | 20,424,166 | 21,884,850 | 22,956,060 | 24,018,169 | 24,892,499 26,331,264 [28,681,838 |30,527,472 |31,062,433 |32,030,777 |32,145,949 
u | Engine mileage, total ns ak + s - | 24,972,261 | 26,910,264 | 29,523,671 | 31,342,420 | 32,436,177 | 33,323,592 (35,330,057 38,214,730 |40,694,483 41,330,281 |43,124,207 |43,201,974 
v inregularstock .. = ee a 1012 1075 1153 | 1259 1334 | 1367 | 1405 | 1445 1505 1563 1604 | 1663 
| Average | if duplicate stock .. “g 556 ‘a 44 46 54 56 68 59 60 | 60 60 60 66 | 74 
Ban oe. go in steam daily for piloting, shunting, | | | | 
x i and ballasting ; producing no train : P | : ae | “ | 
ee | mileage, but expenses charged to 180 200 219 237 2700 | 267 274 | 288 386 300 aad | = 
locomotive power .. a as | | 
Number of staff eo ee 5773 | 6102 | 6608 7212 7628 | 7934 | 8251 | 8745 9122 9221 | 9525 | 9607 
| 63,13,648 | 6,398,039 | 6,659,902 | 6,857,201 | 7,079,444 | 7,322,000 | 7,329,734 


y | .- os 
z Tratlic receipts _ am ee - ee £, 5,311,423 5,602,498 | 5,956,374 6,090,010 6,231,931 
t 


















































PARTICULARS OF EXPENDITURE, &C. 1885. 1886. | 1887. 1888. 1889. 1890. 1891. | 1892. 1893. 1894, 1895. 1896. | Avinaoe. 
Running Expenses. : £ £ £ £ £ | | £ £ £ £ eee eZee 
@ | Wages {Driversand firemen .. .. .._—-«.|_-- 348,607 | 346,102 | 357,002| 366,138 | 399,938} 428,446 | 479,612 | 498,046 | 457,061 | 501,443 | 520,234) 549,926 | 358,635 
b 88©S | Cleaners, coalmen, &c... a - “a 94,699 95,452 94,539 24,348 99,504 | 104,514/ 112,896} 120,749{ 122,389} 130,905] 135,837 136,564 | 94,422 
CRMNOM et kr os) as Sek ws CC 24,560 25,947 26,676 |  28,807/ 31,060]  33,416| 35,946] 38,451 38,037 39,000] 41,963} 43,526 | 25,575 
d| Oil and stores ig ae ees (ee 36,696 | 34,427} 39,129 43,121 50,785 | 55,479} 54,379} 48,819 | 49,964) 49,853) 51,520) 44,842 
e | Coal and coke ae I . a. ee} 2848700 | 218,808} 219,538] 232,642 290,438 | 395,701 438,678] 430,410 | 449,816 | 394,851 | 379,668} 355,601 | 289,595 
f Total running expenses... .. ..| 744,867 | 728,005 | 732,179| 761,064 | 864,061 | 1,012,862 | 1,122,611 | 1,142,028 | 1,116,122 | 1,116,163 1,127,555 1,136,227 see 
‘ . ag Ld 296 ” 2807 1) 2 9 « « ORS ¢ | 78, 
7 |Repairs and renewals { Wages. -- - +-| 170,822} 158,110 | 172,704 192,145 | 204,404 | 216,072 | 226,406 | 210,948 | 242,408 oon 
h \ Materials ae Fs .-| 166,055 | 144,793} 148,214 195,358 | 222,027 233,687 217,172 | 108,452 | 205,250} 200,424 9,100 | , 
Total repairs and renewals .. .._—-..| 336,877 | 302,903 | 320,918 | 350,853 | 387,503 | 426,431| 449,750| 442,578 391,400| 447,658 | 438,447| 462,964 | 357,460 
¢ |Salaries.. .. enw ..| 24,232 24,350] 25,004 24,987 26,164 26,201 28,583 29,294 28,850 29,461 29,202] 29,851) == 24,187 
j \Turntables and buildings “| hae 2°180 2,076 2,470| 2,815 2,691 3,237 3,492 3,111 3,152 3,577 ~ n 
k \Gas i ok ..| 8,497 8,842/ 8,652 9,592/ 9,858| 11,215| 12,985 | 13,448} 13,808) 17,078 | 17,954 18,946 | 9,868 
——|— -| ~— —_— ——|—___— |- ay [ae 
2 |Grossexpenditure .. . ..| 1,116,959 | 1,061,280 | 1,088,829 | 1,148,966 | 1,290,401 | 1,479,400 | 1,617,175 | 1,630,840 | 1,553,295 | 1,613,512 | 1,616,735 | 1,651,136 | 1,210,445 
| | ” | , 


m |Deduct engine power for ballasting, and for working | | 
. i Ds ak --| 78,558 | = 78,219; = 72,370 78,948 | 90,587 | 108,910} 119,641 127,878 | 126,862| 127,566 


on other railways, &c. .. 


n | Net expenditure — “« as ra - £) 1,038,421 988,031 1,016,459 | 1,070,018 | 1,199,814 | 1,370,490 


o |Tons of coal and coke consumed .. Fs Fo ..| 719,281 
p |Miles of line worked .. * . 











1,497,534 | 1,502,962 | 1,426,433 | 1,485,946 | 1,508,514 


| 1852 1855} | 18743 19723 | 19913 1942 19423 1947 1998 
|13,867,257 |14,031,733 |14,103,293 |14,562,291 |15,415,624 |15,404,690 |16,117,317 |16,477,705 |16,039,875 


| 
108,221 118,193 87,546 


“1,532,943 | 1,122,899 
1 727,889 








701,204 | 726,006 | 762,009 | 821,739 | 803,106 | 916,343 | 934,549 | 855,029 | 950,977 | 974,141 | 1,014,454 | ic 
1987 1974} 17904 


2016 


16,223,306 | 16,339,648 |16,838,401 12,871,798 

















q | Passenger * = oe oe oe ind Pe lso'aie 78 
io ( Goods and mineral .. te wee 19,706,141 [19,265,817 [19,855,526 20,596,091 |22,222,398 |23,659,746 | 24,784,988 |24,999,232 |21,995,880 | 24,405,099 | 24,322,072 25,095,410 |19,613,732 
rain ———|——_—— — — | : ; — |__| - = er = he F 
s | Mileage ‘hag bess ewe we + /88,578,808 [33,207,550 [83,458,819 | 35,158,382 |37,638,022 |39,063,836 |40,902,305 41,476,937 |38,085,755 |40,628,405 |40,661,720 | #1,933,811 |32,455,590 
t | Net... cs weve es 82,431,157 [32,160,984 {32,297,810 [33,953,205 [36,145,320 (37,543,884 [39,343,049 |39,856,974 |36,480,466 [38,890,931 |39,079,797 |40,171,198 pyr 
u Engine mileage, total .. -. —..—-.—_.. | $8,657,427 43,379,326 [43,582,687 |45,948,108 |49,177,254 |51,698,408 |55, 290,560 |56,646,625 [52,222,978 |53,610,161 |55,743,750 |57,606,216 | 12,00. 
vi, in regular stock .. bs ie «| ayaa 1749 |) «1781 1808 | = 1833 | 1885 1973 2096 2195 2222 2240 2272 | SI 
w! Average | in duplicate stock a i a 73 70 | 70 72 73 «| 78 91 112 131 147 162 167 | . 
| camer et | in steam daily for piloting, shunting, | | | 
* | cnvtaes | and ballasting ; producing no train | | | 
a a! | mileage, but expenses charged to | | | | 340 
\ locomotive power... ced eae 317 320 345 | 362 | 403 473 | 496 467 499 490 504 | : 
ae OS eee re 9655 9734 | 10,201 | 10,958 | 538 13,165 | 13,823 | 14,151 | 14,609, | _ 2070. 


7] 
z | Trattic receipts 





| 11,574 | 12,538 | 13,167 
| 7,806,890 | 7,166,119 | 7,252,856 | 7,067,660 | 8,163,84 | 8,613,178 | 9,099,885 | 9,070,806 | 8, 





235,661 | 8,956,466 8,993,396 | 9,446,986 
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TABLE IV.—MIDLAND RAILWAY LOCOMOTIVE EXPENDITURE, &c., PER TRAIN-MILE DURING TWENTY-FOUR YEARS, 1873-96, 





(See opposite Page.) 



















































































| | } 
| PARTICULARS OF i | > iy Pad ee ee ‘ | |Aver- 
— | Expexprrcne, &c. | 1873. | 1874. | 1875. | 1876. | 1877. | 1878. | 1879. | 1890. | 1881. | 1882. | 1889. | 1884. | 1885. | 1896. | 1887. | 1888. | 1880. / 1890, | 1801 1802, | 1808, | 1804 1896. | 1806, Ate 
| Running Expenses. | a. | a. | da. | a | a | a | @ “@tasvavasasajalayafasvalalalalatayafa 

a Drivers and fire- | | 

tas men .. | 2.802 | 2.477 | 2.585 | 2.609 | 2.562 | 2.516 | 2.546 | 2.425 | 2.449 | 2.492 | 2.477 | 2.476 | 2.492 | 2.495 | 2.561 | 2.499 | 2.560 | 2.682 | 2.814 | 2.882 | 2.888 | 2.962 | 3.070 | 3.142 | 2.650 
» | Vases 4 Cleaners, coal- | | 

| (men, &. -..| 0.778 | 0.798 | 0.734 | 0.705 | 0.700 | 0.686 | 0.659 | 0.653 | 0.641 | 0.682 | 0.647 | 0.606 | 0.677 | 0.088 | 0.678 | 0.644 | 0.634 | 0.642 | 0.608 | 0.690 | 0.772 | 0.773 0.802 | 0.782 | 0.098 
c Water... | .. | 0.227 | 0.287 | 0.222 | 0.213 | 0 212 ; 0.200 | 0.192 | 0.196 | 0.210 | 0.188 | 0.209 | 0.194 | 0.176 | 0.187 | 0.191 | 0.197 | 0.198 | 0.206 | 0.211 | 0.222 | 0.240 | 0.230 | 0.248 | 0.249 | 0.211 
d Oilandstores —.._—_..| 0.456 | 0.376 | 0.353 | 0.389 | 0.401 | 0.400 | 0.365 | 0.364 | 0.373 | 0.390 | 0.417 | 0.855 | 0.302 | 0.264 | 0.247 | 0.267 | 0.276 | 0.312 | 0.326 | 0.315 | 0.308 | 0.295 | 0.294 | 0.295 | 0.381 
¢ (Coal and coke —:.—. | 4.420 4.225 | 3.064 | 2.597 | 2.095 | 1.716 | 1.571 | 1.443 | 1.508 | 1.588 | 1.698 | 1.763 | 1.678 | 1.577 | 1.675 | 1.588 | 1.852 | 2.431 | 2.574 | 2.490 | 2.838 | 2.333 | 2.241 | 2.035 | 2.180 
{| Total running expenses| 8.183 | 8.113 | 6.958 | 6.513 | 5.970 | 5.618 | 5.383 | 5.081 | 6.181 | 5.190 | 5.448 | 5.444 | 5.8265 | 6.211 | 5.252 | 6.195 | 6.609 | 6.228 | 6.587 | 6.608 | 7.042 | 6.503 | 6.055 | 6.503 | 6.020 
g Repairs and ( Wages | ..| 1-308 | 1.882 | 1.466 | 1.479 | 1.404 | 1.408 | 1.881 | 1.810 | 1.279 | 1.228 | 1.248 | 1.948 | 1.221 | 1.180 | 1.280 | 1.274 | 1.226 | 1.266 | 1.208 | 1.904 | 1.981 | 1.492) 1-405 1.463 | 1.320 
h| renewals \ Materials | 1.563 | 1.781 | 1.774 | 1.798 | 1.629 | 1.530 | 1.421 | 1.338 | 1.344 | 1.346 | 1.369 | 1.286 | 1.187 | 1.044 | 1.063 | 1.121 | 1.246 | 1.364 | 1.371 | 1.257 | 1.139 | 1.912 | 1.183 | 1.197 | 1.321 

| — S| — — -—-|—— 
i | Total repairs and re- | | 

| newals . | 2.866 | 3.113 | 3.280 | 3.277 | 3.123 | 3.028 | 2.802 | 2.648 | 2.623 | 2.574 | 2.617 | 2.529 | 2.408 | 2.183 | 2.302 | 2.396 | 2.471 | 2.620 | 2.639 | 2.561 | 2.470 | 2.644 | 2.588 | 2.650 | 2.641 
j Salaries... 2. .| 0.200 | 0.208 | 0.206 | 0.211 | 0.209 | 0.204 | 0.190 | 0.179 | 9.169| 0.171 | 0.172 | 0.174 | 0.173 | 0.175 | 0.179 | 0.171 | 0.167 | 0.161 | 0.168 | 0.170 | 0.182 | 0.175 | 0.173 | 0.171 | 0.179 
k Turntables and buildings. .| 0.025 | 0.012 | 0.020 | 0.027 | 0.081 | 0.035 | 3.028 | 0 084 | 0.025 | 0.017 | 0.021 | 0.026 | 0.018 | 0.016 | 0.415 | 0.017 | 0.018 | 0.016 | 0.019 | 0.024 | 0.020 | 0.019 | 0.021 | 0.018 | 0.021 
1 dass. ss +s «+ | 0.060 | 0.069 | 0.068 | 9.068 | 9.069 | 0.068 | 0.066 | 0.0¢0 | 0.062 | 0.062 | 0.059 | 0.080 | 0.061 | 0.064 | 0.062 | 0.065 | 0.063 | 0.069 | 0.076 | 0.078 | 0.087 | 0.101 | 0.106 | 0.108 | 0.073 

| | ces | ce | ee | SSeS a) ee ee ae: SS eS Ee ES ee ee ee eee 

m Gross expenditure. _../11.334/11,515/10.482/10 096, 9 402 | 8.853 | 8,419 | 8.002 | 8.660 | 8.013 | 8.382 | 8 233 | 7.985 | 7.649 | 7.810 | 7.843 | 8.228 | 9.089 | 9.489 | 9.437 | 9.801 | 9.531 | 9.543 | 9.450, 8.043 
| 


n Net expenditure, after de- 
ducting engine power for 
ballasting, and for work- 

















Pounds per train- 
Coal { mile . oF es 
sike | Average price per 
coke | ton .. 8 d./14 5/14 5 [10 83/9 23) 7 83 
(Passenger .. p.c.| 35.0 | 34.6 | 31.9 | 37.5 | 37.8 
| Goods and mine- | 
4 p.c.| 65.0 | 65.4 | 65.1 | 625 62.2 
| Per engine in re- 
| \ gular stock ../19,576 
‘Staff per engine in regular 


Train 

— | 
19,381 |19,528 |18,786 18,544 |1 
| 





























ing on other railways, Xe. 10.832| 11.062 9.939) 9.481 | 8.962 | 8.518 | 8.081 | 7.670 | 7.688 | 7.686 | 7.986 | 7.919 | 7.685 | 7.373 | 7.553 


57.185 |54.682| 53.399 52.663) 50.758 48.699) 49.170) 46.513) 47.393) 47.409 | 49.001 |47.923 |47.990 | 47.172 |48.605 
| 


| 





| 


6 7| 5 113] 5 93] 5 113] 6 03/6 53/610| 6 63/6 3| 6 04 
37.5 | 87.0 | 29.2 | 39.9 | 39.9 / 39.6 | 4°.8 | 41.3 | 42.1 | 42.2 

| 
62.5 | 63.0 | 60.8 | 60.1 | 60.1} 60.4 | 59.2 | 58.7 | 57.9 | 67.8 


| 


8,743 19,287 20,484 | 20,986 |20,510 | 20,628 |20,001 | 19,588 | 19,038 | 18,787 























7.563 | 7.967 | 8.761 | 9.135 | 9.050 | 9.384 | 9.170 9.264 | 9.158 8.592 








ae 
7| 53.664) 54.190 50.191 


6 14/7 03/9 18/9 7/9 24110 63] 8 23/7 93/7 (3) 7115 
41.4 | 41.0 | 394] 89.4 | 39.7 | 422] 30.9] 40.2] 40.2 | 39.6 


58.6 | 59.0 | 60.6 | 60.6 | 60.3 | 57.8 | 60.1 ome 59.8 | 60.4 


18,153 18,457 |19,418 
| 


48.549) 48.905) 49.779] 50.183/50.471) 50.407) 52.9 


i 














19,446 |20,534 |20,724 |20,731 |19,789 tae 18,285 


5.642} 5.978) 6.140] 6.355) 6.277) aca! 6.221 
| 

3752 | 4031 
| 











e.s17 6.456) 5 959 
| 
4015 | 4158 | 4407 








4186 | 4448 | 4569 | 4582 | 4332 








| 
4 53/4 614 7/4 


—~T 

















4} 4 63 4 6)) 4 a 4 “4 8 46} 








stock ae =. .| 5.705 | 5.676 | 5.805 | 5.728 | 5.718 | 5.804 | 5.873 | 6.030) 6.061} 5.90°| 5.938] 5.777] 5.749] 5.520) 5.465 
(Per engine in 
Traffic | Tesular stock | 
2 | Receipts 4 ’ J 52148 | 5212 | 5166 | 4837 4672 | 46 9 | 4554 | 4615 | 4557 | 4520 | 4565 | 44(€8 | 4263 | 4097 | 4072 
| | Per train-mile| | | | 
s. d. 44/5 4}) 5 6] 5 33 5 24) 5 03) 4 10} 4 73/4 6) 4 63) 4 GH 4 Gi] 4 6/4 5h 4 
19.70. WIOLAND RAILWAY 
LOCOMOTIVE DEPARTMENT EXPENDITURE 
17s 1880 1885 1890 1895 


HUNOREDS OF THOUSANDS OF POUNDS 


Meera) 1875 1680 1085 1890 


CLypr Drepcincs.—Mr. James Deas, the engineer of { the dredgings from the harbour have to be carried much 


| 


the Clyde Trust, in his interesting quarterly | 
mentions the fact that the total quantity of dredgings | 


g.7]. minLanD RAILWAY 
LOCOMOTIVE DEPARTMENT. EXPENDITURE PER TRAIN MILE 


MILE 
a 


i] 


PENCE PER TRAIN 
* 


further to sea. The total quantity dredged during the 
quarter under review amounted to 417,751 cubic yards, 






deposited in Loch Long from the time when such deposit | compared with 454,996 cubic yards in the corresponding 
Was first permitted, is 35,167,329 cubic yards, a figure | quarter of the previous year. 

which suggests the great improvement, not only in the | 
depth of the waterway, but also in other respects, under| Our Locomotive Exports.—The exports of locomo- 
Mr. Deas’ direction. ' The five years granted by the | tives from the United Kingdom are again reviving, the 
Board of Trade for depositing in Loch Long, the| value of the engines exported in April having been 
dredgings from Prince’s Dock and No. 3 graving dock | 80,604/., as compared with 75,294/. in April, 1897, and 
expired on December 31, when depositing therein ceased, | 67,0062. in April, 1896. For the four months ending 








and so well did the time asked for, and granted, synchro-| April 30 the value of the exports was, however, 
|only 283,4612., as compared with 458,554/. in the 
| corresponding period of 1897 and 303,452/. in the cor- 


hise with the completion of the dredging that the various 
depths originally determined on were practically obtained 
by that tine. This was an important advantage, as now 








responding period of 1896. Locomotives were only ex- 





ported to South Africa in the first four months 
of this year to the value of 32,453/., as com- 
pared with 82,2947. and 74,211. respectively. 
The value of the engines exported to British 
India in the first four months of this year 
declined to 82,728/., as compared with 114,9037. 
and 52,891/. respectively. On the other hand, 
the value of the engines exported to Austra- 
lasia to April 30 this year was 75,069/, as 
compared with 79,7512. and 31,3761. respec- 
tively. The slight improvement noted in the 
exports for April occurred in the exports of 
engines to British South Africa and British 
India. The check which the exports have 
sustained, upon the whole, this year is one of 
the unfortunate results arising out of the great 
strike in the engineering trade. 





A Steam Ferry FOR THE TRANS-SIBERIAN 
Rattway.—The chief object set before the 
Imperial Commission charged with the con- 
struction of the Trans-Siberian Railway 
was that of establishing as soon as pos- 
sible, direct and unbroken communication 
from Moscow to thé Siberian coast on the 
Pacific Ocean. However, it has been found 
that the line running round Lake Baikal 
will take longer to construct than had 
been anticipated; therefore the Commission 
had resolved to build a temporary line from 
Irkutsk to Lake Baikal, and to organise a 
regular system of steam ferries upon the 
lake for the use of the Siberian ilway. 
The branch line from Irkutsk to Lake Baikal 
will run along the left bank of the River 
Angora at the south end of the lake, as it 
was found that the original intention of lay- 
ing this line on the right bank could not 
be so easily carried out. The cost of con- 
structing this branch line is estimated at 
250,000. For about 40 miles eastward of 
Irkutsh a track has been already prepared 
and almost all the necessary Sellgee and 
station buildings are ready for use. Due 
inquiry has been made as to spots on the 
shore of the lake suitable for landing-places 
for the projected steam ferry, and a steam 
ferry capable of transporting railway trains 
across the lake has yooh ordered. This 
ferry will be similar to those in use in 
America between Lakes Huron and Erie in 
the neighbourhood of Detroit, and somewhat 


i larger than those plying between the islands of Den- 


mark and the mainlaind. In order to lessen the diffi- 
culties that will arise through the freezing up of the 
lake, an ice-breaker will be used, and thus the period 
of navigation is expected to be at least ten months of 
the year. The ice-breaker is now in course of construc- 
tion in a special dock on Lake Baikal, and the ironwork to 
be used in making the steam ferry is being gradually con- 
veyed as far as possible by the Siberian Railway ; insum- 
mer this material will be taken in barges down the River 
Angora, and in winter it will be conveyed by sledges from 
the limit reached by the railway. The steam ferry is ex- 
ted to be ready for use during the winter of 1899-19u0, 

t has also been resolved to commence building landing- 
stages and piers and eventually a floating dock on this lake. 
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- 
CompiteD By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1i888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the ag ger of a complete 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 





ELECTRICAL APPARATUS. 


12,126. W. N. Stewart, F. Beanland, and J. W. 
Perkin, Leeds. Arc Lamps. [1 Fig.] May 17, 1897.—This 
invention has for its principal object to reduce the length required 
for thelamp. The invention at the same time affords a very con- 
venient means for steadyiog the regulation of the lamp. The im- 
provements consist in providing telescopic rack rods in place of 
the ordinary single one, in connection with the regulating mecha- 
nism ; the mechanism (gear wheels, &c.), being duplicated where 
required. These rack rods are placed preferably symmetrically on 
opposite sides in the upper part of the lamp ; and connected at 
their upper ‘ends with a stiff cross or bridge-piece. The lower 
carbon-holder is carried from an insulated bridge or cross-piece 
attached to the lower ends of two hollow vertical supporting or 
suspension rods. These rods are open at their upper ends, and 
are respectively in line with the above-mentioned rack rods ; so 
that as the latter lower to suit the burning away of the carbons, 
they enter and disappear telescopically within the hollow suspen- 
sion rods. As compared with an arc lamp, in which the lower end 
of the rack rod cannot descend beyond the upper side of the re- 
flector plate, a lamp constructed in accordance with this inven- 
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tion can be made shorter by the movement of the rack rods, On 
the other hand, should the same length of lamp be retained, cor- 
respondingly longer rack rods and carbons can be employed, so that 
the lamp will burn a correspondingly longer time. The invention 
further comprises the fitting of pistons or plungers to the lower 
ends of the rack rods, said pistons or plungers fitting the interior 
of the hollow suspension rods, which are closed at their lower 
ends, thus constituting a pair of dashpots for steadying the 
regulation of the lamp. A is the top carbon-holder, connected 
by means of the central rod b with the cross-piece or bridge c. 
The rack rods d, and dy are carried respectively from the outer 
ends of the cross-piece or bridge c. The lower carbon-holder is 
carried from or formed as a socket e in the cross-piece or bridge 
J. The lower ends of the hollow suspension rods g; and gy are 
screwed, or otherwise secured, respectively to the outer ends of 
the cross-piece or bridge f. The internal diameter of the hollow 
suspension rods g); and go is somewhat larger than the outer dia- 
meter of the rack rods d) and do, so that the latter can move up 
phoney within the former without friction. (Accepted Marc 
3, 1893.) 


LIFTING AND HAULING APPLIANCES. 


1,177. R. Thompson, Thirsk, Yorks. Jacks for 
Raising Vehicles, &c. [7 Figs.] May 5, 1897.—A rack 
bar a slides vertically within a frame b formed with a steadying 
base. The upper part of the sliding rack bar a carries the usual 
crutch ¢ to support the vehicle or other weight to be raised. A 
handle or lever d pivoted to the frame b is pivotally connected to 
side links e. The side links e are adapted to operate a lifting 

wl or catch f. The lifting pawl consists of two halves em- 

racing the rack bar a and loosely pivoted together. Each of 
these halves is provided with a stud engaging with holes formed 





in the lower ends of the side links e. The holes in the links ¢ are 
: such a size as to allow free play of the studs therein. A spring 

etent 9 sliding in a bearing formed in the frame b —ee with 
po teeth of the rack bar a. Theaction of this improved jack is as 
ollows : The clutch ¢ carried by the rack bar a is brought into 
position beneath the carriage to be raised. The lever d is then 
+ hina the links ¢ being thus raised, carrying with them the 
og pawl f. This lifting action of the links turns the halves of 

ie lifting pawl f upon their pivots, so that the pawl f engages 


rack bar is raised. The spring —_ g slips from tooth to tooth 


of the rack bar @ as it is being rai and serves to maintain the 
rack bar in itsraised position. The handled may then be reversed 
if it is necessary to raise the carriage higher. On lifting the lever 
d the links e are depressed, and thus turn the halves of the lifting 

awl f on their =. and withdraw the paw] from the rack tooth. 

he lifting pawl f slides down over the rack teeth until the lever 
d is again reversed, when it immediately engages with a tooth of 
the rack bara, When it is desired to return the rack bar a to 
its lowest position, the handle spring of the detent g is turned 
up, thus withdrawing the detent g from the engagement with the 
rack, The handle d is then raised until the descending pawl e 
comes into contact with a fixed stop formed on the cross-stay of 
theframe. (Accepted March 23, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


9337. E. Williams, Chester. A Combined Guard 
and Guide for Circular Saw Benches, &c. [4 Figs.) 
April 13, 1897.—In front of and extending over the top of the 
saw there is placed a swinging hood D with a front plate and top 
curved plate. The hood D is pivoted to an arm E, so as to be 
capable of swinging in a horizontal plane to allow timber to enter 
between it and the saw A at the front, and to come out under it 
at back of saw, and also to permit of it being turned into the posi- 
tion shown in Fig. 3 (and by dotted lines in Fig. 2) leaving the 
saw clear to be removed or sh: ned. The pivot upon which the 
hood D swings, is placed behind the plane of the saw so that but 
little force is required to move or open the hood to allow of the 
timber to enter and so that the movement to one side for this 
purpose shall not be sufficient to uncover the saw. The arm E is 
mounted in a slide in a bracket F in which it is raised and lowered 
by a screw G from which it stands out at rightangles. The bracket 
F is affixed to the saw bench. and the screw G extends from one 
end to the other of the slide, andis inclined to the vertical, so 
that the movement of the screw to raise the arm E, and with it 
the hood D also advances the arm and hood towards the front of 
the saw. This movement prevents the front edge of the hood 





















































coming into contact with the saw when a large saw is introduced, 
and also prevents it standing out too far from a small saw. The 
screw G is turned by a handwheel g. The length of the arm E is 
such that the bracket F can be set a considerable distance behind 
the saw and thus be completely out of the way when the saw is 
in action and not interfere with the free e of the timber 
past the saw. To the front end of the h D is bolted a sliding 
extension piece H by which the hood can be extended to any 
desired length, so that as it is raised up to accommodate a larger 
saw, the extension piece H can be lowered to a level with the 
bench B to cover the front of the saw. At the front end of the 
hood is a small roller K against which the end of the timber M 
comes in contact as it is pressed forward to the saw ; the roller 
mounting it causes the hood D toswing back on its pivot e suffi- 
ciently far to admit the timber. Above the roller K is placed a 
second roller L fixed to the hood D which presses against the 
timber and holds up and guides the last corner of the timber in 
lieu of the hand at the most dangerous and critical part of the 
operation. Thehood D is held in position when in operation by 
a weight N connected to the hood by a cord passing over a pulley 
supported by a bracket O fixed to the saw bench. (Accepted 
March 23, 1898.) 


9880. W. Pilkington, Birmingham. Tube-Rolling 
or the like Mills or ‘Machinery. [2 Figs.) April 20, 
1897.—This invention is designed to provide simple and effective 
mechanical means for automatically returning the tube use, billet, 
or the like through the rolls, and to slightly revolve the same 
during such return movement. In the application of this inven- 
tion to a tube-rolling mill having a pair of rolls, such as A and B, 
mounted over and under each other in the ordinary manner, but 
each with one-half or a portion of the circumference of a less 
radius than the other portion, there is employed a pair of return- 
ing rolls as C and D, also mounted over and under each other, 
but upon shafts E and F, which are inclined or set at an angle, 
other than a right angle, with the centre line of the mandril G on 
which the tube is rolled. The distance between the centres of the 
operating rolls A and B and the inclined returning rolls C and D 
is such as to allow sufficient space between them to receive the 
full initial length of the tube or billet H operated upon. An 
eccentric and rod or other suitable driving connection is provided 
between one of the operating rolls and the corresponding return- 


returning rolls C an 


operating rolls there is obtained a forward and return movement 





With the rack. Thus by the downward action of the handle d the 


ing mechanism is so arranged that when the portions of the opera- 
ting rolls having the smaller radii, move adjacent to each other 
during their revolution, thus releasing the tube, the returning 
rolls are caused to force back the tube and mandril ready for a 
further reducing action. During such return movement, owing 
to the inclined arrangement of the rolls, the tube is also slightly 

















turned or revolved, preferably through one-quarter of a revolu- 
tion, thus insuring that the whole tube surface shall be efficiently 
operated upon by rolls. The extent of the return movement of 
the tube on each revolution is preferably limited by the stop M. 
The rollsC and D can thenslip over the mandril G without impart- 
ing any motion to the same. (Accepted March 23, 1898.) 


12,221. S. Walker and J. Poole, Radcliffe, Lan- 
caster. Expansible Pulley. (2 Figs.) May 18, 1897,— 
According to this invention the rim or periphery of the pulley is 
formed of a number of (preferably four) removable adjustable seg- 
ments or segmental pieces B each provided with a socket b on the 
inner side. The boss A of the pulley is provided with a number 
of arms or spokes a(preferably four) corresponding in number with 
the number of the segments B. The arms a@ are of circular or 
other cross-section and fit into the sockets b of the segments B or 
the sockets b fit over the arms @ and may slide to and fro thereon. 
When the pulley arms @ are of circular section a set screw al 
passing through a slot in the sleeve B is employed to prevent the 
segment from twisting on the arm, and it may also be employed 
for locking the segment in — when adjusted. Connected 
to the segments B of the pulley by links C is a sleeve D which is 
placed loosely on the shaft E to which the pulley is fixed so as to 





be free to slide thereon. It is moved to and fro by a forked lever 
actuated by a screw hand lever or otherwise. When in use or 
in operation the boss A of the pulley is keyed or otherwise fixed 
to the shaft E so as to rotate therewith and the segments B are 
fitted upon the arms a@ radiating from the boss A. Each segment 
B is by one or more links C connected with the sliding sleeve D. 
By moving the sleeve D along the shaft E the angle of the linksC 
to the shaft Eis altered and the segments moved away from or 
towards the centre according to the direction of the movement of 
the sleeve D. If movement is in a direction away from the 
pulley the segments are drawn nearer. to the boss and the dia- 
meter reduced; if towards the pulley the links approach the 
vertical and the segments are forced away from the boss and the 
diameter increased. Thesame construction of pulley fitted inside 
toa) casing forms a friction clutch. (Accepted March 23, 


SHIPS AND NAUTICAL APPLIANCES. 


6454. H. E. Bowring, East Molesey, Surrey. 
Anchors. (7 Figs.) March 11, 1897.—The porns of this oo 
tion is to enable ships’ anchors to be folded up into a compact 
form so as to occupy a comparatively small 3 when not in 
use. This object is attained by so constructing the anchor that its 
arms may be closed up against the shank; and the shank itself 
may be hinged so as to fold down upon itself. In order that the 
arms may be closed up against the shank, the latter, instead of 


Fig.1. (Op 





























ing rolls, or both operating rolls may be so connected with the re- | being in one piece, as heretofore, is divided and hinged together 
turning rolls as illustrated. Such driving connection between the | in or near to the middle, and has a solid head on the crown end 
rolls is so arranged that the continual revolution of the operating | which may be either in one piece with the shank or rigidly fixed 
rolls A and B will produce but an oscillatory movement of the | thereto by any suitable means. The two arms are separate from 

HN D, or a forward and return movement within | the shank, and instead of being in one piece, as usual, are also 
a limited arc of a circle. Thus on each complete revolution of the | divided and pivotally hinged together centrally or nearly so, and 
their adjoining ends are furnished with recesses forming a square 
of the inclined rolls. At their adjacent surfaces the returning | hole tapering towards the crown of the anchor. The shank is sub- 





rolls C and D are caused to grip the mandril G, and the connect- | stantially of square transverse section throughout, and before 
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joining the two parts of it together when a divided one, it is 
passed through the square tapering hole with a recessed top 
formed by the arms, close up to the head or crown piece against 
which and the square on the shank they bear when extended. 
wedge-piece d with a square hole in the centre, which may be in 
two halves interlocking with each other if desired, corresponding 
externally in shape with the tapering hole formed by the arms, is 
then placed over the shank and fitted down into the tapering 
space around the shank between it and the throat of the anchor. 
This wedge holds the arms extended, and is itself held in position 
by a cottar-pin driven into a hole in the shank of the anchor just 
above the wedge. Thus, to close up the arms it is only necessary 
to remove this cottar, take out the wedge, and rotate the arms on 
their pivot or hinge towards the shank until their bills touch it. 
The stock is made preferably circular in cross section, one end 
being bent round to about a right angle, and each end terminates 
in a knob, one of which is removable, and the other fixed ; it has 
also a fixed collar at or near the centre. The stock is ed 
through a hole made in the shank near to the “small round” end 
thereof and is secured in position by a feather or spline and a set 
screw—the latter passing through the shank into the fixed flange 
or collar on the stock. To fold the shank down on itself it is 
only necessary to remove the set screw by which the two portions 
are held rigid, when the parts can then be turned on the pivot or 
hinge by which they are united. (Accepted March 16, 1898.) 


12,465. W. Welbury, Leeds. Apparatus in con- 
nection with the Governing of Marine Engines. 
{2 Figs.) May 20, 1897.—To obviate the racing of marine engines 
governors have been employed which close the throttle valve as 
soon as the engine commences to race, but no matter how quickly 
the throttle valve may be closed, the high-pressure steam in the 
steam chest is still open to the engine and causes it to race before 
the effect of the governor is felt. The object of this invention is 
to construct apparatus, whereby the steam in the valve chest and 
passages may be withdrawn or allowed to escape before it can act 
detrimentally in causing the engine to race. A is a rod which is 
actuated by any suitable marine governors, and B is an elastic 
buffer which is adjustable in position by means of the nuts B!, 
and which tends to keep a sliding collar C in contact with distance 
nuts Cl, D is the throttle valve which is actuated by a spindle 
E, and F is an arm carried on the said spindle, and having its 
opposite end fulcrumed to the collar C. G is a valve which con- 
nects the steam chest H with the condenser by means of a pipe J, 
and K is a rod which, on receiving an end pressure, opens the 
valve G. On the engine commencing to race, the rod A is actuated 





by the governor (not shown), and the buffer B pressing against the 
collar C moves the arm F and closes the throttle valve D. The 
continued movement of the rod A presses the rod K, thus opening 
the valve G, and the movement of the rod does not interfere with 
the throttle valve as its movement is taken up by the buffer B. 
The mechanism allows the rod to act elastically on the throttle 
valve, the additional movements required to open the valve G 
being obtained by compressing the buffer B without moving the 
arm F or other portions of the throttle valve D. On the return 
of the rod A to its normal position the reverse of the action above 
described takes place, the first portion of the movement allowing 
the valve G to close and releasing the tension on the buffer B, 
and then, as the rod continues to withdraw, the arm F is drawn 
back and the throttle valve D is again opened. By the employ- 
ment of mechanism as above described, governors at present in 
use may be made to not only cut off steam when the ap ory begin 
to race, but also to relieve the pressure in the steam chest imme- 
diately after the trottle valve is closed, thus effectually prevent- 
ing the racing to which marine engines have hitherto been sub- 
jected. (Accepted March 23, 1898 ) 


VEHICLES. 


7440. T.H. Parker, Wolverhampton, Staffs. Motor 
Cars. [3 Figs.) March 23, 1897.—A is a steering frame by 
which the two forward wheels are carried, the springs being in- 
terposed between the sides of the frame and the axle. The frame 
is pivoted to the plate D, which is fixed to the underside of the 
car body. A bearing path is formed at each end of the plate D, 





and the upward pressure of the frame A is transmitted to the 
body of the car through the medium of friction rollers, which are 
pivoted to the frame and bear against the under side of the plate. 
A corresponding frame to the frame A carries the pair of hind 
wheels, and this frame is pivoted and its upper pressure trans- 
mitted tothe car body similarly as in the case with the frame A. 
The frames A are formed with extensions E, the ends of which 





overlap each other. Through each end is formed a longitudinal 
slot. A nut, which is an easy sliding fit between the ends, is 
formed with studs, which project from the upper and lower faces 
of the nut, and have a common axis; and these studs enter, re- 
spectively, the slots through the ends. The ends, with the nut 
between them, are an easy sliding fit between an upper guide F, 
which is fixed to the body of the car, and a lower fixed guide. 
A screw G, which is carried in suitable bearings at the ends of the 
guides, is screwed through the nut. On one end of the screw G 
is fixed a chain wheel, by means of which the screw G may be 
turned through the medium of suitable gear from the steering 
handle. The road wheels H are shown in their middle or straight 
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1440 .B. 





running position. When the screw G is turned in one direction 
the inner ends of the frames are both drawn towards one side of 
the car, with the effect that the car is steered to turn to the oppo- 
site side ; and when the screw is turned in the opposite direction 
the frames are, of course, moved in the opposite direction. Any 
suitable means of operating the screw G from a steering handle 
may be employed, In the illustrations, the movement of a ver- 
tical steering spindle J is shown to be imparted to the screw G 
through the medium of an endless chain m, which passes around 
a chain wheel fixed on the spindle, suitable rollers being carried 
at, the underside of the car body to guide the chain. (Accepted 
March 23, 1898.) 


MISCELLANEOUS, 


9576. J. Young, J. Birrell, and W. Crawford, 
Newcastle-upon-Tyne. Apparatus for Drying 
Grain or Granular or Powdered Substances. [1 Fig.) 
April 14, 1897.—This apparatus constructed as illustrated relates 
specially to the drying of washed wheat or other feeding grain in 
an ordinary steam flour mill by induced draught, but may be 
applied to other substances of granular composition. It com- 
prises a rectangular chamber A of brickwork, or of metal, pre- 
ferably vertical fitted with a series of transverse cylindrical drums 
B which revolve slowly with a set of curved blades C, mounted on 
shafts D, which on their ends, outside the casing A, carry a train 
of driven spur or other gearing indicated by dotted circles. The 
chamber A is in communication at its low end with flame and hot 
gases entering at the door E and traversing the interior around 
the drums B and escaping at F by a chimney, or radiated heat 
may be used from a jacket surrounding the chamber containing 
flame gases, hot air, or steam. The wheat, or other substance to 
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be dried, is delivered by a hopper G into the upper drum B and 
slowly carried round by the curved blades till it falls into a second 
hopper, down which it passes into the next drum and so on into 
each next lower drum successively, being in each slowly agitated 
or scattered and thoroughly exposed to the surrounding heat till 
all moisture is — The blades C may be formed with per- 
forations or may be of wire or gauze to facilitate the drying by 
the escape of the evaporated moisture. In a modified arrange- 
ment, where longer exposure is required to properly dry the grain 
or other substances, instead of drums with curved blades, 
“creepers” may be used by which the grain or other substances, 
entering at one end, will be slowly agitated and carried to the 
opposite end and there delivered by a hopper into the next drum. 
The drums in this case may be preferably only perforated on their 
upper halves to allow the evaporated moisture to escape all 
around the surface. (Accepted March 23, 1898.) 


18,779. T. Holden and C. Major, Bridgwater, 
Somerset. Apparatus for the Manufacture ot 
Cement. (2 Figs.] August 13, 1897.—This invention relates to 
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the manufacture of cement from clay and chalk, limestone, or 
other like materials, and has for its object to simplify the process 
and improve the result whilst effecting economy in the manufac- 
ture by dispensing with the complete drying of the “slurry,” or 


mixture of cement-making materials before it is burned, and con- 
sequently dispensing also with the operations incidental to such 
drying. According to this invention the cement-making materials 
are ground, and the ground mixture is damped or moistened 
either before, during, or after grinding, and may beat once placed 
in a kiln in which burning is effected, provision being made for 
the passage through the charge of the steam arising from the 
moisture in the charge. For this purpose there is provided a kiln 
having in its interior a passage or passages, either built per- 
manently in the kiln or built therein temporarily, so as to leave a 
passage or passages clear of the mixture of cement-making 
materials and the fuel, which fuel and the mixture of cement- 
making materials are placed in the kiln in alternate layers. The 
cement-making materials are placed in the kiln without previous 
drying or other preparation or manipulation than grinding and 
moistening, and, when the kiln is in operation the moisture is 
vaporised by the heat, and passes through the contents, and tends 
to disintegrate the lime. The superfluous moisture passes from 
the materials during the burning process in the form of steam or 
vapour through the passage or passages provided therein as 
hereinbefore described. In a kiln arranged in accordance with 
this invention, A are the aforesaid passages formed by perforated 
tubes or by hollow tubes built up upon one another. The parts 
a indicate the layers of ground and moist or wet cement-making 
materials, and the parts b indicate the intervening layers of 
fuel. The moisture as it is evaporated finds a ready exit by 
the passages A. The result of the operation is an improved 
clinker, which can be ground and used as cement immediately or 
shortly after being removed from the kiln, or treated in the usua 
way. (Accepted March 23, 1898.) 


1418. P. F. Bryce and A. F. Bryce, Chicago, U.S.A, 
Bread-Making chines. [8 Figs.) January 18, 1898.— 
This invention relates to a bread-making machine in which a 
piece of dough is first reduced to substantially the desired length, 
width, and thickness, and afterwards rolled, compressed, or 
formed by means of operating mechanisms into cylindrical shape. 
In order to feed lumps of dough to make a roll of bread into the 
reducing rolls at the desired times the upper part of the machine 
is preferably provided with trap doors mounted upon rock shafts, 
the doors being arranged above and in line with the first pair of 
reducing rolls. The rock shafts are provided with bell-cranks 
connected with a vibrating trip lever arm by means of a link. 
Acam is provided with a projection arranged so as to contact the 
trip lever once in its rotation, lift the same, vibrate the bell- 
crank levers and open the trap doors, so as to allow the lump of 
dough to drop in and be contacted by the first set of reducing 
rolls. In operation, the machine is started and a lump of 
dough placed on the trap doors. During the course of operation 
the trap doors are automatically opened, permitting the dough to 
drop in and engage with the first set of reducing rolls, which re- 
duce it partially and feed it on to the second set of rolls, where 
it is further reduced and passed to the third set of rolls, where it 
is reduced to the desired length, width, and thickness, The 
dough next contacts the forming belt, and passes into a space 
forming first a hollow cylinder—being compelled to be further 
rolled in such space so as to form a spiral shape. When all the 
dough has been fed into such space, the cam operates the parts 
and moves them into such a position that the continued move- 
ment of the forming belt forces the roll of dough into still smaller 
space. The movement of the belt roll downwardly stretches the 
belt and acts to still further compress the roll of dough into a 
diameter equal tothe idler rolls. As the rotation of the operating 
cam continues, the vibrating roll, with the forming belt, is 
moved, and the roll of dough delivered from such belt. The 
parts are then returned into position to receive the next sheet or 
web of dough, and the operations continued over and over as 
long as dough is fed into the machine and the parts kept in 
motion. (Accepted March 28, 1898.) 


UNITED STATES PATENTS AND PATENT PRAOTIOR. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Coa Propuction or THE UnitED Kinepom.—A Go- 
vernment report just issued shows that in 1897 there were 
728,713 persons employed in and about all the mines in 
the United Kingdom, or 2910 more than in 1896. Of this 
total, 695,213 persons worked at mines under the Coal 
Mines Act, an 80 per cent. of these were underground 
workers, while 39,500 persons worked at mines under the 
Metalliferous ‘Mines Act. The output amounted to no 
less than 202,119,196 tons of coal, 7,793,168 tons of iron- 
stone, 2,682,472 tons of fire-clay, 2,223,745 tons of oil-shale, 
and 326,444 tons of other minerals. There were, besides, 
10,735 tons of coal won from open quarries, so that the 
total output of coal in the United Kingdom was 202,129,931 
tons, or 6,768,671 tons more than in 1896. This, it is to 
be noted, is the first time that the coal output of the 
country has reached 200 million tons. 





Ovr Rais Aproap.—The exports of rails from the 
United Kingdom in April showed a considerable de- 
cline, having only amounted for the month to 47,193 
tons, as compared with 61,508 tons in April, 1897, and 
53,786 tons in April, 1896. In these totals the exports 
to British India figured for 15,821 tons, 16,929 tons, and 
23,572 tons respectively. The aggregate exports in the 
first four months of this year were 196,554 tons, as com: 
pared with 193,281 tons in the corresponding period of 
1897, and 179,579 tons in the corresponding period of 
1896. The shipments to British India have shown 4 
considerable decline this year, having only amounted to 
79,686 tons, as compared with 118,781 tons and 88,272 
tons respectively. The Argentine Republic took 28,122 
tons of British rails to April 30 this year, as compared 
with 18,191 tons and 26,794 tons; Egypt, 23,920 tons, as 
compared with 16,966 tons and 1735 tons ; and British 
South Africa, 22,856 tons, as compared with 20,920 tons 
and 1919 tons. Our rail exports have increased this year 
to Russia, Sweden, and Norway, the United States, 
Mexico, Chili, and Brazil; but they have declined to 
Denmark, Spain, China, Japan, Peru, Uruguay, Aus- 
tralasia, and British America. In the case of Australasia, 
the falling away has been considerable, the shipments to 
April 30 this year having been only 7693 tons, as = 
pared with 27,650 tons and 21,551 tons in the correspond- 





ing periods of 1897 and 1896 respectively, 








May 27, 1898.] 


ENGINEERING. 


649 








THE NORTH GERMAN LLOYD T.-SS. 
“KAISER WILHELM DER GROSSE.” 
(Continued from page 591.) 

ConTINUING our illustrations of the North German 
Lloyd twin-screw steamer Kaiser Wilhelm der 
Grosse, we reproduce on our two-page plate this week 
drawings of the double-ended and single-ended 
boilers fitted on board, and of the main feed pumps, 
the latter constructed by Messrs. J. and G. Weir, 
Limited, Cathcart, Glasgow. 

As we have stated in our general description of 
the machinery in our article on page 364 ante, 
there are 12 double-ended and two single-ended 
boilers, the former being shown in Figs. 102 and 
103, and the latter in Figs. 104 to 107. All the 
boilers are 16 ft. 10? in. in diameter, and the 
double-ended generators are 20 ft. 5 in. long, and 
those with furnaces at one end are 11 ft. 5? in. 


STEAM-PRESSURE IN BOILERS 12.934** VACUUM IN CO 





square feet, and as the weight of each without water, 
but with valves, uptakes, and gauges, is 91,500 
kilogrammes (201,666 lb., or 90.03 tons), the heating 
surface is equal to 71.8 square feet per ton. The 
total heating surface of all bcilers is 84,285 square 
feet, grate area 2618 ft., a ratio of 32.19to1. The 
total weight of the boiler installation, including 
water, uptake, valves, gauges, &c., is 2245 tons, 
which, taking the power at 30,000 indicated horse- 
power, is equal to 13.3 indicated horse-power per 
ton of boilers. 

The Vulcan Company fit a cover-plate of sheet 
iron over the front flanges, so that they may not 
be directly subjected to the influences of cold air. 
Asbestos lining is put between the sheet iron and 
the boiler-plates. There are four funnels in the 
ship, each taking the gases from three double-ended 
boilers, while the after funnel is also connected with 
the two single-ended boilers, and is 7? in. greater 








illustrated in detail by Figs. 108 to 111. The 
steam cylinder is 17 in. in diameter, and the pump 
cylinder 13 in. in diameter by 26 in. stroke, and two 
Weir direct-contact feed-water heaters. The course 
of the feed water in each engine-room is as follows : 
The air pump discharges the water into the hotwell 
or tank below one of the pairs of pumps. One 
pump of this pair draws the water from the tank 
and discharges it into the feed-heater in its own 
engine-room. This pump is automatically regu- 
lated by a float in the tank, so that in the event 
of the tank becoming empty the pump stops. The 
other two pumps in each engine-room draw from 
the feed-heater and discharge to the boilers, and 
are regulated by the float in the heater, the whole 
gear, therefore, being entirely automatic. This 
arrangement leaves one pipe in each engine-room 
as a stand-by, and the pipes are arranged so that 
the pumps are interchangeable for the two duties, 
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long. The former have eight furnaces, the latter 
four, each being 47.2 in. in diameter. The shell 
plates are 1} in. thick, and the cover-plates are 
arranged on the dog-tooth pattern with the view 
of reducing the distance between the rivet and 
the edge of the plate and minimising the ten- | 
dency of the plate to spring during caulking. | 
There are 674 tubes of 3.27-in. outside diameter 
in each double-ended and 337 in each single-ended 
wiler, while the number of stay tubes is respec- 
tively 194 and 97. The ratio of stay to heating 
tubes is therefore 1 to 3.47. 


in diameter than the others, being 12 ft. 1 in. 
The height of these funnels is 106 ft. 3 in. from 
the grate, and the funnels, which are circular, 
are divided in the uptakes into 12 divisions inter- 
nally, and in the root of each funnel into three 
divisions, so that the gases from each single boiler 
have separate flues, which insures better draught 
when all the boilers are not in use.. In addition 
to the draught induced by these high funnels, there 
are two fans in each stokehold driven by electric 
motors. There is a little railway for bringing the 


The tubes are | fuel from the immense bunkers in the centre of the 


8 ft. 8} in, long. The holes in the two tubeplates| ship. Ash ejectors are fitted in each stokehold, 
are trued up together with a special machine | with pumps for use also for fire, sanitary, and other 
after the boiler is fitted together, and not by hand. | purposes. 





¢ total heating surface in each double-ended 


The feed water is dealt with by four pairs of 


boiler is 6469 square feet and the grate area 201| Weir direct-acting feed pumps, one of which is 











TOTAL INDICATED HORSE-POWER 14690. 
79 REVOLUTIONS. 


that is, pumping up to the heater or discharging to 
the boilers. The heating steam for the feed-heaters 
is taken from the low-pressure casing, in accord- 
ance with the Weir system. The Weir system of 
heating the feed is so well known, as well as its 
effect, that a detailed description is unnecessary 
here. 

The feed pumps are representative of the mer- 
chant - class work of the firm. They are of the 
double-acting type. The water ends are of cast- 
iron, fitted with gun-metal liners, &c. The buckets 
are of a patented type fitted with ebonite rings 
specially prepared to withstand the temperature 
and pressure. The water valves are of the Weir 
group type of bronze, in gun-metal seats with 
guards of the same metal. Each single pump is, 
so far as action is concerned, independent of the 
other, as distinguished from the duplex type, in 
which one pump actuates the valve gear of the 
other. The steam-valve arrangement consists of a 
main and auxiliary valve. The main valve is for 
distributing steam to the cylinders, the auxiliary is 
for distributing steam to work the main valve. The 
main valve moves horizontally from side to side, 
being driven by steam admitted and exhausted from 
each end alternatively. The auxiliary valve is 
actuated by lever gear from the pump rod, and 
moves on a face on the back of the main valve and 
in a direction at right angles to it. By this arrange- 
ment there is no dead centre, the action being 
absolutely positive, because the only possible posi- 
tion in which the main valve can rest is at full 
travel—either for an up or down stroke of the 
piston. A special expansion arrangement is fitted, 
which cuts off the steam before the end of the 
stroke, and which can ke regulated from the out 
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side of the valve chest. It may be stated, with 
reference to this design of valve gear, that from 
tests made the steam consumption of the Weir 
pump for a given duty compares most favourably 
with that of most types of direct-acting feed pump, 
and it is stated to be much superior in economy to 
the duplex type. 

Before departing from the subject of the main 
engines, we may state that on the first trip of the 
Kaiser Wilhelm der Grosse across the Atlantic 
indicator diagrams were taken at short intervals, 
and a representative set is produced on page 649. 
They show the following results : 


S*eam pressure in boilers .. 


. 12.3 atmospheres 
Vacuum in condensers 5 


: £6 5, 
Starboard. Port. 
. 4.75 atm, 4.75 atm. 


High-pressure cylinder .. - 
Mean Intermediate-pressure cylinder 1.65 ,, 1.62 ,, 
Pressures ) Low-pressure cylinder ve gs, Ce 
Low-pressure cylinder gee | es 
Indicated High-pressure cylinder .. 3,994 3,893 
Soren: Intermediate - pressure cy linder 4, 140 3,961 
Power | Low-pressure cylinder .- 8,187 3,106 
Low-pressure cylinder 3,476 3,388 
Total .. sa 14,797 = 14,348 
Collective total 29,145 


We propose in our next article to deal with the 
electrical and refrigerating appliances on board. 


(To be continued.) 








THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP “ MAINE.” 
By Lieut.-Colonel J. T. Buckn111, 
late Major R.E.* 

So much difference of opinion appears to exist 
concerning the proximate cause of the sudden de- 
struction of the United States battleship Maine, in 
the harbour of Havana, that a careful examination 
of the Report and finding of the Naval Court of 
Inquiry by one who is experienced in submarine 
mining, and in its effects, may interest the general 
reader, and be of some assistance to those experts 
who, despite the verdict of the Court of Inquiry, 
have still doubts whether a correct conclusion was 
reached on this important matter—a matter which, 
perhaps, more than any other, has been the _pre- 
cipitating cause of a war between two civilised 
nations. 

‘*Remember the Maine!” has become the battle 
cry of the Americans, and there cannot be a doubt 
that the tempest of anger which swept over the 
States after the finding of the Court, enabled the 
war party to gather nearly the whole nation to its 
banner, and caused the Government to declare a 
war which even some Americans find it difficult to 
justify on any other grounds. 

The judgment of the Court of Inquiry on the 
Maine is, therefore, of such world-wide import as 
to be well nigh immeasurable ; hence the members 
of this very Court should hear with patience the fol- 
lowing examination or criticism of their work which 
is undertaken ina thoroughly friendly spirit by one 
who simply wishes to help in arriving at the truth 
concerning the Maine disaster. If only we succeed 
in disproving the accuracy of the Court’s finding 
it will be a good work, tending to remove much of 
the strong anti-Spanish feeling which now domi- 
nates the people of the United States, and so 
greatly impedes any arrangement which might 
otherwise make for peace. 

The Court of Incuiry was occupied during 23 
days, and its report fills 281 pages of closely- 
printed matter, being principally a record of the 
evidence brought forward. Before plunging into 
the midst of this record, which in its admirable 
completeness embraces the opinions and experi- 
ences of so many people, and is therefore not un- 
frequently somewhat confusing and occasionally 
contradictory, it will be advisable to refer to a 
few facts and events prior to February 15, when 
the catastrophe occurred. 

During several years the revolt in Cuba against 
the Spanish rule had received assistance from 
agitators in the United States—which the Govern- 
ment at Washington was unable entirely to prevent. 
Spain bitterly resented this—and a feeling of un- 
friendliness consequently existed between the two 
nations at the commencement of the present year 
—when on January 24 the United States Consul- 
General (Fitzhugh Lee) at Havana received the 

* Lieut.-Colonel J. T. Bucknill, R.E , was a member 
and the secretary of ‘‘ the Joint War Office and Admiralty 
Committee” which carried out the experiments against 
— bottom on H.M.S. Oberon during 1874 to 
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following cablegram from the State Department at 
Washington : 

‘* It is the purpose of this Government to resume 
the friendly naval visits at Cuban ports. In that 
view the Maine will call at the Port of Havana 
in a day or two. Please arrange for the friendly 
interchange of calls with the authorities,”—‘‘ Day.” 
A reply was at once sent as follows: ‘‘ Advise 
visit to be postponed six or seven days to give last 
excitement more time to disappear. Will see 
authorities and let you know. Governor-General 
away for two weeks. I should know day and hour 
visit,”—‘* Ler.” General Lee proceeded to the 
palace in the afternoon and read the cablegram to 
the authorities. The next morning he sent a cable- 
gram in cypher as follows: ‘‘ Havana, January 25. 
At an interview authorities profess to think United 
States has ulterior purpose in sending ship. Say 
it will obstruct autonomy, produce excitement, 
and most probably a demonstration. Ask that it is 
not done until they can get instructions from 
Madrid, and say that if for friendly purposes, as 
claimed, delay unimportant,”—‘‘ Lez.” And again 
later, same day. . “Ship quietly arrived, 
11 a.m. to-day ; no demonstration so far.” 

These incidents may appear to have no bearing 
upon our inquiry—but I shall show my readers that 
they had an important influence on the principal 
finding of the Court, viz., that the Maine was de- 
stroyed by ‘‘the explosion of a submarine mine 

. situated under the bottom of the ship” that 
drove her bottom upwards ‘‘ 30 ft. above its normal 
position,” in the vicinity of frame No. 18. Such 
a mine must have been a large mine, and the 
finding necessarily implies : 

I. That the mine was laid before January 24. 

II. Or that the mine was laid secretly at or near 
No. 4 buoy on the night of January 24. 

III. Or after the ship was moored to the buoy. 

As for No. I., if the harbour had been mined 
before the 24th, why was it so mined? And how 
would it have been mined ? 

The harbour of Havana is small; its area to a 
depth of 3 fathoms is only about one sea mile 
across each way, and a shoal encroaches upon this 
small area by jutting into it from the S.E. The 
entrance from the N.W. is only a cable wide for the 
greater part of its length, which is 8 cables. 

I would ask : What submarine miner in his senses 
would mine the inner area of such a harbour, or 
place a mine near No. 4 buoy? A parallel case 
would be to place a mine opposite No. 1 slip in 
Portsmouth Dockyard—and although a large number 
of extremely ingenious oflicers, with or without 
numerous fads, have drawn up designs for the de- 
fence of Portsmouth Harbour—I feel sure that not 
one of them ever, in his wildest moments, proposed 
to mine the inner waters opposite the building slips. 
If the authorities in Havana wished to deny the 
harbour to a foe so long as they could hold the 
town, it was the easiest thing possible to do so by 
mining the long and narrow entrance, and any 
further mining for defensive purposes would evi- 
dently be done by mining the waters in front and 
to seaward of the town, which itself stretches for 
some distance along or near to the sea shore on 
either side of the harbour entrance. 

To sum up, it is quite inconceivable that the 
harbour of Havana was mined for any purpose what- 
ever near to No. 4 buoy, prior to the receipt of the 
first cablegram to General Lee on January 24 last. 
If anything further in chis connection be required, 
I would add that the harbour could not be so mined 
without the whole town knowing all about it, and 
it was quite evident after the accident that neither 
the ‘‘man in the street” nor General Lee himself 
knew anything at all about any such mining opera- 
tions. From every point of view it would, therefore, 
be absolutely fatuous to suppose that the inner har- 
bour was mined when the advent of the Maine was 
suddenlyand unexpectedly announced to the Spanish 
authorities about 18 hours before her actual arrival. 
It is important to observe the word wnexpectedly. 
General Lee’s evidence was quite sufticient to prove 
this. The Governor-General was absent, and General 
Lee himself had evidently not been previously con- 
sulted. It was a ‘‘bolt from the blue,” and took 
the Havana people entirely by surprise, including 
the Consul-General of the United States. 

This leads to No. II. Is it in the least degree 


probable that a large mine would be kept ready 
to be laid at a moment’s notice at any particular 
point in the harbour ’ If so, for what purpose would 
such a preparation have been made? Such ideas 
require too great a stretch of the imagination, and 





it is equally, if not more, difficult to believe that 
the Spanish authorities, in the absence of the 
Governor-General, should suddenly plan and carry 
into effect a nefarious plot to destroy a battleship 
sent on a friendly visit by a nation with which their 
own Government was particularly anxious not to 
quarrel. 

But if the mine were not ready, its loading, prim- 
ing, and cable arrangements would take some time ; 
after which its embarkation on a steam launch or 
other mooring boat, and the subsequent laying of 
the mine at or near No. 4 buoy, would have to be 
performed by a numerous working party ; the lay- 
ing operation would have to be done within 300 
yards of the wharves and quay of the city, within 
400 yards of the German ship Guisenau, and 
within 250 yards of the Spanish man-of-war 
Alphonso XII. 

Surely it would be almost impossible to insure 
the secret laying of such a mine, and quite impos- 
sible to keep the matter secret subsequently for 
any length of time. 

With regard to No. III., the above considerations 
point to but one conclusion: viz., that if the find- 
ing of the Court be correct, the mine must have 
been laid under the ship after her arrival at the buoy. 
An examination of the evidence, however, shows that 
a very sharp look out was kept, especially at night, 
extra sentries and patrols having been specially 
told off for emergency duty—any boats near the 
ship being challenged, and so forth. Nothing comes 
out more clearly in the evidence than the fact that 
the crew of the Maine, from the captain downwards, 
considered the position one of danger—and that 
precautions were taken accordingly — although 
I do not notice that torpedo nettings were 
dropped at night. Captain Sigsbee, after detail- 
ing the precautions he had taken, finished with 
these words: ‘‘ The whole purport of my orders 
and directions was that we should consider the 
Maine in a position demanding extreme vigilance.” 

There were ‘‘sentries on the forecastle and poop; 
quartermaster and signal boy on the bridge ; signal 
boy on the poop ; corporal of the guard specially 
instructed to look after the port gangway ; officer 
of the deck and quartermaster specially instructed 
to look after the starboard gangway ; a quarter 
watch kept on deck all night ; sentries with loaded 
arms;” &. . . . precautions against visitors bring- 
ing packages on board ‘‘on the supposition that 
dynamite or other high explosive might be em- 
ployed,” and so on. 

Among the survivors who gave their experiences 
of the explosion, some thought the ship had been 
torpedoed, others that she was being fired upon 
by heavy artillery, showing that officers and 
men alike were alert to the supposed dangers of 
their position. Under such circumstances it is 
highly improbable that a large mine could 
have been laid (after the arrival of the Maine) 
within 60 ft. or 70 ft. of No. 4 buoy to which 
the ship was moored by her starboard bow 
chain. The buoy, no doubt, being moored, as 
is usual, to two anchors so as to keep it nearly 
in one position, it would have been necessary 
to lay the mine under the very noses of the 
sentries on the poop and forecastle, and it must be 
remembered that the phases of the moon were as 
follows : First quarter on January 29 ; full moon 
on February 6 ; and last quarter on February 14. 

Under all the above circumstances it is most 
difficult to believe that a large mine could have 
been successfully laid so close to the vessel without 
detection. 

At a recent meeting of the National Civic Club 
at Brooklyn, my friend Captain Zalinski, who was 
the lecturer for the evening, ‘‘described the mine 
that could have been easily laid under the Maine 
and exploded.” The description was not given in 
the paper that recorded this meeting, and since 
reading it I have endeavoured to picture to myself 
the mine which could perform as suggested by the 
Court and yet be ‘easily laid” according to Cap- 
tain Zalinski. A large mine would evidently be 
required charged with a low-force gunpowder, not 
a high explosive; it would be a bulky mine. 
Now, supposing that it was not laid at all-- and 
I have shown the difficulties—could it have 
been drifted? 1 certainly think not. The dis- 
tance between the bottom of the vessel and the 
mud could not have exceeded 14 ft., and this would 
scarcely seem enough to account for a bent kee 
raised 30 ft. Nowa large mine, if drifted, would 
certainly not be sunk so far below its float as to 
risk catching in the mud. Its submersion woul 
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probably be fixed at something approximating the 
draught of the vessel attacked, and the resulting 
damage would be a big hole blown clean away, not 
a bent keel. The idea of a big drifter is, I think, 
quite untenable in connection with the Maine. 

To summarise our examination so far : 

I. It is folly to suppose that a mine could have 
been laid near No. 4 buoy as part of a defensive 
system of mines, or that such a system could have 
been laid without the ‘‘ man in the street” being 
cognisant thereof, although he would not know any 
of the details. 

II. It is inconceivable that a mine was laid there 
on the night of January 24. 

III. It is unreasonable to suppose that a mine 
was laid after the 24th, within 60 ft. of a vigilantly 
guarded vessel. 

IV. The supposition of a large drifter is equally 
intolerable. 

(Zo be continued.) 
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The Naval Annual, 1898. Edited by T. A. Brassey. 
Portsmouth: J. Griffin and Co. 

Tuts year’s issue of ‘‘ Brassey ” is even more in- 
teresting than usual, and is just as full of informa- 
tion. The plates giving plans and profiles of war- 
ships, which have always been one of the prominent 
features of the ‘‘ Naval Annual,” have been redrawn, 
a large number toa smaller scale. This work has 
been undertaken, we are told in the preface, by 
Mr. Sydney W. Barnaby ; and Mr. Brassey is ex- 
tremely fortunate, in his editorial capacity, in fill- 
ing up a vacancy that probably at one time seemed 
a very serious one. Mr. F. K. Barnes formerly 
had charge of this work. In his preface the editor 
says: ‘‘Mr. Barnes has been connected with the 
‘Annual’ since the commencement of the under- 
taking, and for his loyal co-operation the editor and 
his father owe him their very best thanks. Though 
no longer responsible for any section of the work, 
he has kindly given his valuable advice and assist- 
ance with the present volume.” To these words of 
thanks from Mr. Brassey may be added a similar 
expression from all well-wishers of the Royal Navy, 
which means, of course, the British Empire ; indeed, 
we hope we may now say the whole of the English- 
speaking race. The ‘‘ Naval Annual” has beena most 
powerful instrument in building up that wider know- 
ledge of the Fleet, and those who made it, which has 
rendered it impossible for party faction to make a 
shuttlecock of the most vital interests of the nation 
—the first need of our existence, naval supremacy. 
At the close of a professional career devoted to the 
service of his country, Mr. Barnes, when he retired 
from the Admiralty, continued to serve the cause 
of the Navy in the new work he took up with so 
much enthusiasm, and became one of the first 
among those who have made the ‘‘ Naval Annual ”’ 
the power it is in the land. Mr. Barnaby has 
reduced the scale of a good many of the drawings, 
putting two ships on a page instead of one. This 
is a judicious plan, as it enables the space thus 
saved to be given to other matter. A small-scale 
drawing, crowded with detail, is an extremely un- 
satisfactory thing ; but for the purpose of giving a 
general idea of the broad outlines of a design, the 
smaller scale is sufficient in the majority of cases. 

The book is divided, as usual, into four parts : 
Part I. contains 12 chapters by various authorities, 
Lord Brassey, Colonel Sir George Clarke, Com- 
mander C. N. Robinson, R.N., Captain C. Orde 
Browne, Lieutenant A. Stroumillo, of the Russian 
Navy, G. R. Dunell, C. Gleig, J. R. Thursfield, 
E. Weyl, and the editor being contributors to this 
section. Part II. contains the usual lists of ships 
of all navies which form the main feature of the 

Annual.” Commander Robinson, R.N., Mr. 
John Leyland and Mr. Sydney W. Barnaby con- 
tribute this section. Part III. comprises the 
armour and ordnance section, and is under the 
charge of Captain Orde Browne. Part IV. is 
devoted to official documents, abstracts of British 
and foreign naval estimates, &c. In addition to 
diagrams and engravings incorporated with the 
text, there are plates, illustrations of seven war 
vessels as follow: H.M.S. Diadem, the French 
battleship Masséna, the Italian armoured cruiser 
Carlo Alberto, the Russian armoured cruiser 

ossia, the United States cruiser Brooklyn, the 

rench armoured cruiser Pothuau, and the Russian 
battleship Sissoi Veliky. 











The first chapter is by the editor, and sets forth 
the progress of the British Navy during the year. 
So far as it is a useful compilation and compendium 
of the past year’s record it does not call for com- 
ment, but Mr. Brassey intersperses his facts and 
figures with remarks that may be read with interest. 
The question whether the Navy is sufficient for our 
needs is first touched upon here. ‘‘ While the 
Navy increases in strength year by year it is tend- 
ing to lose its predominant position, owing to the 
large additions to the strength of so many foreign 
navies ;’ says the writer, and then continues to 
the inevitable conclusion. ‘‘There must be no 
reduction in the sums devoted annually to new 
construction. We may have to face an increase in 
the expenditure under this head, and to do this we 
must be careful of expenditure on things not vital 
to naval supremacy.” Naturally one of these things 
is not the manning of this new construction, and 
on this point Mr. Brassey has views to set forth 
which are more fully explained later on. ‘‘The 
present policy of providing for manning the large 
additions to the Navy almost entirely by increasing 
the permanent force is,” Mr. Brassey says, ‘‘ waste- 
ful of the national resources.” 

Mr. Brassey, in this first chapter, deals with the 
question of numbers of ships as against individual 
power of ships, leaning decidedly towards numbers. 
He says it is a great waste of power to have to 
utilise a Majestic to neutralise a Sissoi Veliky, and 
no doubt this is true. At the same time one of the 
canons of military strategy, afloat or ashore, is to 
concentrate force; and, indeed, there is a great 
deal more to be said in favour of big ships than the 
writer sets down, doubtless owing to limitations of 
space. His arguments also lean dangerously to- 
wards the teachings of the coast defence school, the 
fallacy of whose doctrines has fortunately been 
pretty well exposed. England wants big ships ; 
if not big enough to go anywhere and do anything, 
as one naval enthusiast recently demanded, at least 
big enough to go further and do more than ships 
of corresponding classes belonging to any possible 
enemy. We are the only power in the world whose 
frontier--as has been so well said—must be the 
coast line of our enemies. We are the only power 
whose supply of daily bread depends on keeping 
the seas open to our ships. If that failed, England 
would tumble to pieces like a house of cards ; but 
it will not fail as long as we have big ships and 
plenty of them. 

The chapter on the ‘‘ Progress of Foreign Navies ” 
is written, as usual, by that most industrious com- 
piler M. Weyel, and contains a great deal of useful 
information. M. Weyel is, however, as our readers 
are aware, a great deal more than a compiler, and 
has very definite views on naval matters. Limits 
of space necessarily confine him to somewhat meagre 
records. The editor takes up the work again in 
Chapter III., which deals with ‘‘Relative Strength.” 
Mr. Brassey shows that we have in commission in 
European waters 24 first-class battleships, three 
second class and two third class. The French have 
11 first-class battleships, and five of the second 
class. The Russians have five first-class battle- 
ships, four second class, and one third class. As 
France and Russia may be looked on as a single 
Power, so far as we are concerned, this is sailing a 
good deal too close to the wind ; a ‘‘luffing puff” 
would throw us all aback. In this chapter, again, 
the author urges the need for numbers, as opposed 
to size. ‘*No battleship building for foreign 
navies,” he says, ‘‘except the Shikishima and her 
sister-ships, exceed 13,000 tons in displacement. 
The British battleships now being laid down dis- 
place 15,000 tons.” Mr. Brassey quotes Professor 
Laughton, who quotes Nelson. It is true that 
‘*numbers only can annihilate ;’ but they must be 
numbers of the right sort. Professor Laughton is 
an authority of the highest character on the wars 
of former generations, but it may be questioned 
whether too close a study of the past may not bias 
one’s estimate of the. present. There is one lesson 
from the ‘‘teachings of history” which is un- 
doubted. The only great defeats which the British 
Navy has not reversed has come from this policy, 
which we now know as ‘‘moderate dimensions.” 
The Americans built stronger ships than our own, 
class for class, and not unnaturally beat us. It is 
very well for Professor Laughton and Mr. Brassey 
to point to what we did with ships not first-rates 
in times past ; but in our next naval war we shall 
not have to deal with a Navy disorganised and 
reeling under the blow of a bloody revolution, like 
that which France possessed ; nor one effete in all 








except the bravery of its personnel, as that of Spain 
was, but with a combination long prepared for the 
struggle, and with its energies long devoted to 
meeting us where it is now recognised we must be 
met if we are to be attacked with success. 

Whatever may be the soundness or otherwise of 
Mr. Brassey’s views, there is no question as to the 
value of the Tables he has compiled for this part 
of the work, and the suggestiveness of his remarks. 
He has the not-uncommon failing, however, of 
leaning a little too much on ‘‘our coaling stations 
all over the world.” Coaling stations are very 
necessary, but they are not everything, and even 
we have not coaling stations everywhere. For the 
work our Navy will have to do—which is essentially 
different and more arduous than that which any 
other Navy will have to do—we must have ships 
more independent of bases of supply than the ships 
of other Powers need be; and that, of course, 
means big displacements. 

Lieutenant Stroumillo’s chapter on the Russian 
Navy is a continuation of last year’s contribution, 
and adds a valuable chapter to our knowledge on 
the subject. In the following chapter, on the 
‘* Manning of the Navy in Time of War,” the 
editor expresses opinions which will, we think, com- 
mend themselves to most persons outside a narrow 
and fast-dwindling school of naval officers. ‘‘ Re- 
serve” will probably be the watchword of future suc- 
cess. When perfect material—in ships or men—is 
worked off, that of the second class will be most valu- 
able. Mr. Brassey says that the numbers voted last 
year, ‘‘must be pronounced without hesitation in- 
sufficient for the war requirements of the Navy.” 
Lord Charles Beresford, in a recent article, said 
that a reserve of at least 70,000 officers and men 
is required. The various sources of supply from 
which the Naval Reserve may be drawn is dis- 
cussed at some length in this part of the work. 

A large section is devoted to a review of the 
naval manceuvres, both British and foreign, Mr. 
J. R. Thursfield being the contributor. Mr. C, 
Gleig supplies an opportune chapter on ‘‘ British 
Food Supply in War,” which will be read with 
great interest at the present time. The author is 
of opinion that if trade routes were adequately 
guarded, and the enemy’s battleships kept in port, 
that under convoy merchant steamers would be 
less liable to capture than sailing vessels were of 
old. Sir George Clarke’s chapter on ‘‘ Scouting,” 
and that of Captain Orde Browne on ‘ Precision 
of Fire Attained in Action,” form in themselves 
two admirable memoirs by recognised authorities. 
The chapter on ‘‘ Naval Reinforcements in Time of 
War” does not quite bear out the promise of its 
title. Probably, had greater space been at the 
author’s disposal, he might have made more of 
what is a most interesting and important subject. 

‘*Marine Engineering” is too short a chapter, 
considering the importance of the means of pro- 
pulsion in a war vessel. The author, Mr. G. R. 
Dunell, deals with the trials of the Diadem at 
some length, more especially in connection with 
the boiler installation. The new Belleville boiler, 
with economiser, is described and illustrated, as 
also is Mr. Yarrow’s new form of water-tube 
boiler. In regard to the position of the com- 
bustion chamber, in the former the author sug- 
gests that the space occupied by the boiler might 
be better utilised by raising the generator ele- 
ments bodily, and thus throwing the combustion 
chamber space into the furnace. The fact that 
the intermediate or combustion chamber jets 
were not always used on the Diadem’s trials lends 
colour to this view; but the point is one that 
cannot be settled otherwise than by experiment. 
The river gunboats built by the firms of Yarrow 
and Thornycroft, and the Turbinia are dealt with 
here. The final chapter in the main body of the 
work is written by, Lord Brassey, the subject dealt 
with being the comprehensive one of ‘‘ The Posi- 
tion of the British Navy in 1898.” The author 
points out how much good has been done by the 
awakened interest in naval matters in this country 
during the last 13 years, giving credit to those who 
have laboured for this awakening ; but he omits to 
notice that the period during which the public has 
learnt the wholesome lesson of the need Great 
Britain has for a Navy has been exactly contempora- 
neous with the publication of ‘‘ Brassey.” If the 
founder of the ‘‘Naval Annual ” and his son, who 
now so ably carries on the work, had accomplished 
nothing else, they would have done a good life’s 
work in bringing out the publication under review. 
In the final chapter Lord Brassey gives a précis of 
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new construction, and has a short Table showing 

the naval strength of Great Britain, France, and 

Russia respectively. The question of ‘‘ manning ” 

is also dealt with. ‘‘ Moderate dimensions” are 

advocated, whilst ‘‘ naval works,” ‘‘ Colonial de- 
fence,” and other matters of a like nature are 
briefly—too briefly—dealt with. 

The remaining sections of the book do not call 
for special notice, as they are on the lines usually 
followed. A word should, however, be said in 
praise of Captain Orde Browne’s excellent chapters 
on arms and armour. 

Elektrotechnischer Unterricht wnd Anleitung zum Betriet- 
elektrischer Anlagen auf Kriegsschiffen. Lehrbuch fiir 
Unterofficiere. By M. Burstyn. Pola, 1898: Austro- 
Hungarian Navy Department. 

Tue book which now appears in a second edition, 

is intended for the instruction of non-commissioned 

officers of the Austro-Hungarian Navy, and deals 
with electric installations, particularly on warships. 

How the instruction is to be imparted we do not 

know, because Mr. Burstyn has omitted to write 

a preface. The practical object of the book is 

evident throughout ; the arrangement is sometimes 

peculiar. The author begins with magnetism, 
passes over to static electricity without using that 
term, and without wasting a word upon p dows 
machines and experiments, expresses his belief 
in the double function of lightning conductors, 
their preventive action by point discharge, and 
the more important protection they afford by 
attracting lightning, and guiding it safely down to 
earth ; and illustrates the connections of lightning 
guards for a Pye cae line. The electric current 

is explained in the next chapter with regard to a 

cell consisting of a zinc anda gma wire dipping 

in acid. Descriptions of six cells, including two dry 


cells, and advice as to their care, follow later, wedged 





in between explanations on suitable battery connec- 
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tions. Then come electromagnets, and their uses in 
bells, voltmeters, amperemeters, &c., conductors 
and cables, galvanic and magnetic induction, self- 
induction, and notes on telephones and electric 
blasting and ignition: all this in a section headed 
the electric current. The latter two subjects are in 
places where nobody is likely to look for them ; 
but there is a table of contents in front, and an 
alphabetical index of subject-matter behind. We 
pass to dynamos and electric motors and their con- 
nections, well elucidated by hydraulic parallels, 
and a short section on the electric light-arc, and 
incandescence lamps. 

There remain 150 pages for actual installations, 
and these contain a good deal apparently missing 
in the first part. The old ships of the Austro- 
Hungarian Navy were fitted with Gramme plants 
by Sautter, Lemonnier, and Mangin search light, 
for which Schuckert lamps are now substituted. 
The projectors are manipulated and regulated 
by hand or by electromotors. The parabolic glass 
mirrors are silvered behind and backed with 
asbestos. The carbons are placed in the horizontal 
axis of the mirror, the positive crater facing the 
mirror. In order to prevent the deflection of the 
arc by the upward current of hot gases, and the un- 
even burning of the positive carbon, that carbon is 
surrounded by a concentric are of soft iron, which 
acts like a magnetic blow-pipe of moderate strength. 
Most of the dynamos of the modern ships are sup- 
plied by Ganz and Co., of Buda-Pesth ; Kummer 
and Co,, of Dresden; and Siemens and Halske, of 
Vienna. The are lamps and search-lights, which 
are connected in parallel, form one circuit ; the in- 
candescence lamps another circuit, which feeds the 
signal lamps as well, and sometimes the ventilators, 
and the electric motors for manipulating the guns 
on deck and in the turrets, and for the ammunition 
lifts, belong to a third circuit. Torpedo-boats are 
fitted with Parsons’ turbo-dynamos and Sellner’s 
arc lamps ; steam launches, as a rule, with Brother- 
hood motors. For his night signals Lieutenant 
Sellner uses four lanterns, each containing two in- 
candescence lamps, the upper behind a white, the 
lower one behind a red, glass. The two lamps of 
one lantern are never switched on at the same time; 
thus not more than four lamps can be visible at 
any moment. The signalling is either done by 
means of different switch levers (the model of 1887 
is described), or by the mono-key of 1889. This 
key consists of an eight-pointed star, each ray being 
formed by two copper bars which are connected 
by a plug, one for each pair. The centre of 
the star forms the one terminal, the one ends 
the other. The star lies between a lower plate 
which can lift the plugs, and an upper plate by 
which they are depressed again. A pointer over 
the upper plate is set to the respective signal ; the 
lower plate then raises the desired plugs, and 
thereby closes the circuits and leaves the other 
plugs in position. The last chapter deals very 
briefly with accumulators. 

These descriptions of actual apparatus and the 
notes on their attendance are very interesting, 
though, of course, not critical, since the author is 
himself attached to the Navy. To delegate the 
subject of attendance and care to a special chapter 
is rather an unfortunate idea ; all that is said on this 
head would have been better included when describ- 
ing these apparatus. We have noticed some minor 
points which might be altered. To call the devia- 
tion of the magnetiser from the geographical mere- 
dian a ‘‘ Missweisung” is just as absurd as the 
English translation of this term, misdirection, would 
be. The relations between magnets with conse- 
quent poles, and closed magnetic circuits and direc- 
tive force, might have been put more clearly. We 
read that we must assume a wire which becomes 
warm, although not heated, to be carrying a cur- 
rent. We have a good explanation of three-phase 
current generators. Eut it is not pointed out, 
though marked in the diagrams, that the three 
currents are not of the same directions, and when 
we look back to page 55 for the promised explana- 
tion why three currents, whose sum is always zero, 
may be united to a point or a triangle, we find 
nothing on the subject there. The list of misprints 
is rather long for a second edition ; the misprints 
are harmless, however. The author had no easy 
task, since he had to avoid all mathematics. He 
has evidently taken great pains to render his 
subject as clear as possible, and we believe that he 
has succeeded in compiling a treatise which sailors 
and others, to whom the care of electric apparatus 
is entrusted, will find useful, 
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Tue RowiiwnG-Mit Derarrment—(continued). 

Near the centre of the main building, beyond 
the section rolling mills, are others which call 
for some detailed description, owing to their im- 
portance, and to the improvements which have 
been embodied in them. These are the blooming 
and the armour-plate rolling mills. They are 
driven by one 3000 horse-power reversing engine, 
which is placed between them. 

The space in the building beyond these is occu- 
pied by the plate and sheet mills. The plate mill 
has two rolls 2.200 metres (7 ft. 28 in.) by .740 
metre (29} in.) in diameter. A universal welding 
machine with vertical rolls and a hot shearing 
machine adjoin this mill. Hydraulic lifting plat- 
forms are placed on the front and at the rear ; 
they are fitted with feed-rollers, driven mechanic- 
ally, with a receiver for depositing the ingot, and 
an apparatus for turning it over in course of rolling. 
This mill is worked by a two-cylinder 600 horse- 
power Woolf engine. The two furnaces for the 
mill are served by a 12-ton electric travelling crane. 
The ingots treated do not exceed 2 tons in weight ; 
they are handled by a light C-shaped carrier, 
similar to that already described. The rolled 
plates are deposited on slabs in the rear of the 
rolling mills, from which they are lifted by a 
portable steam crane, and taken to be annealed in 
an adjoining furnace. Powerful shearing machines 
are conveniently placed near the mills, each one 
being provided with carrying arrangements which 
reduce hand labour to a minimum. 

The plates of medium thickness are rolled in a 
Lauth three-high mill; the top and bottom rolls 
are 1.850 metres (6 ft. 0% in.) long by .700 metre 
(27, in.) in diameter. Power is'applied to these two 
rolls, the smaller and middle roll being free to turn 
in its bearings. Hydraulic lifting platforms, carry- 
ing feed-rollers, are placed in front and at the rear of 
the mill. Near by is the mill for rolling chequered 
plate, and beyond is the universal rolling mill for 
wide flats, provided with hydraulic lifting platforms 
on each side, carrying feed-rollers driven mecha- 
nically at a high speed. The two vertical rolls are 
in front. This part of the plant is completed by a 
hot shearing machine and by a special cooling 
arrangement for wide flats, with a rectifying ma- 
chine driven hydraulically. These mills are worked 
by a 600 horse-power vertical Corliss engine, 
running at 60 revolutions per minute, and carrying 
a heavy flywheel. The plates of medium thick- 
ness are deposited on slabs in the rear of the mill, 
and are annealed in the same furnace which serves 
for the thick plates. 

The last train at the end of the building is used 
for making large sheets, as well as for planishing. 
It is driven by a 250 horse-power horizontal engine 
fitted with Meyer expansion gear. The principal 
sheet mills are placed under the lateral bay. The 
most important is a three-high mill for sheet bars, 
driven by a special engine. This mill is fitted with 
lifting platforms, provided with feed-rollers. The 
bars are rapidly cut hot into two, four, six or eight 
slabs, which are then rolled out direct in the five 
adjacent mills ; these are driven by a 600 horse- 
power vertical Corliss engine. The roll-setting keys 
are moved mechanically. We shall give hereafter 
a more detailed description of this part of the de- 
partment. 

Doubles and lattens are rolled in 12 other pairs of 
rolls of three neighbouring trains, each worked by 
a separate engine. Horizontal furnaces face the 
mills; hydraulic sheet-doubling machines, and 
shears for cutting off the sheet corners before 
doubling, are placed between the furnaces and the 
mills. 

Four large guillotine shears and other shearing 
machines serve to cut the sheets to various sizes 
and shapes ; the sheets are planished in several 
machines provided with a series of rolls. They are 
afterwards annealed in a large closed oven 40 metres 
(131 ft.) long, heated by eight fires, and served by 
a 15-ton electric travelling crane of 16 metres 
(52 ft. 6 in.)span. The bar dépét, already referred 
to, is 120 metres (393 ft.) long by 48 metres (157 ft.) 
wide ; it is formed of two bays, and is placed in the 
same line as the main building. On one side are 


stacked all the various sections of merchant bars ; 
on the other are rolled beams in lengths up to 
9.500 metres (31 ft. 2 in.); a railway track runs 
down the middle of the building. The bars are 
placed upright by means of winches carried on 





In this dépét 12,000 tons of 
bars can be stored. Further on is the light rail- 
way material finishing shop, and opposite is the 
finishing shop for large rolled sections. The shop 
for maintaining the plant in repair is fully equipped 
with all the necessary machine tools, and occupies 


overhead tracks. 


workmen of every trade. Among other tools there 
are 14 lathes of various sizes for turning new rolls 
and repairing those in service. The yard is abso- 
lutely covered with rolls, which are classified two 
and three high, in special frames, see Fig. 168, page 
652. They are handled by portable steam cranes, 
According to the last inventory there were 2400 
rolls of all sizes, having a total weight of 6000 tons. 
The testing laboratory is near the machine shop, 
The various tests carried out are the following : 

(a) Daily tests of puddled iron, steel ingots, 
blooms, &c., and investigations of all new material, 

(b) Tests of merchant iron and steel, before de- 
livery of each order. 

(c) Tests of products inspected and passed at the 
mills by the Inspectors of Railway Companies, by 
the officers of various Navy Departments, Artillery 
officers, officers of the Corps of Engineers, agents 
of Veritas, Lloyd’s, &c. ; all these tests are con- 
ducted under the same conditions as those stipu- 
lated in the numerous specifications. 

The testing office staff elaborate, in conjunction 
with that of the laboratory for chemical tests, the 
means of obtaining new products and carrying 
out new processes; as, for instance, dynamo 
steel sheets, the rolling of iron and steel alloys, 
&c. A complete set of machines and apparatus 
is provided for all kinds of tests by breaking, 
cold and hot bending, bending after tempering, 
punching, chasing, welding; for drop tests, ten- 
sile tests, &c. Tensile tests, which are by far 
the most frequently demanded at the present 
time, are effected with a powerful and im- 
proved machine worked hydraulically and fitted 
with a system of combined levers, which records 
strains up to 60 tons. The operation of this 
machine is very simple, and it is so arranged that 
time taken for each test may be varied within large 
limits. Special clutches serve for testing, without 
previous preparation, bars in the rough up to 
40 millimetres (1,°; in.) in diameter, or thickness, 
and 60 millimetres (22 in.) wide, the section, how- 
ever, being limited by the power of the machine. 
A large number of interesting test-pieces are kept 
and form a museum. The tests made annually in 
the Rolling-Mill Department alone are the fol- 
lowing : 

Tensile tests of all kinds ... : 
Cold bending tests before and 
after tempering ... + .. 60, 70,000 

Various breaking tests, more than 100,900 

The shops and yards are largely lit up by are 
lamps. Near the centre of the department in the 
rolling-mill building is an accident station contain- 
ing all the necessary appliances and medicaments 
for a rapid preliminary tending of workmen injured 
at any time of the day or night. All the buildings 
and most of the plant of this department have been 
constructed by Messrs. Schneider and Co., at their 
Creusét and Chalon Works. 

In a previous article, we referred to the special 
type of vertical water-tube boiler in use in the 
rolling-mill department, fired by the waste gases 
from the puddling furnaces. Figs. 164 to 167, 
page 652, show the arrangement of these boilers, 
and the mechanical puddling furnaces, also referred 
to in our last article, are illustrated by Figs. 169 to 
174, page 653. 
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ELECTRIC GENERATORS. 


By H. F. Parswatt, M. Inst. C.E., 
anp H. M. Hosarz, S.B. 
(Continued from page 606.) 

Heat Losses—C? R Due to Useful Currents in the 
Conductors.—Heat generated, due to the current 
and resistance, is calculated directly from these 
two factors. The resistances should be taken to 
correspond to the temperature the conductors 
attain in practice. Todetermine this temperature, 
resistance measurements are much more reliable 
than thermometric measurements. For standard 
sizes of wire the resistance is most conveniently 
determined by ascertaining from tables the ohins 
per 1000 ft. of the size of wire in question. Then 
the length of wire in the magnet spool, or arma- 
ture, as the case may be, should be computed from 
the number of turns and the mean length of one 
turn. The total resistance can then be obtained, 
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ELECTRIC GENERATORS. 
TABLE OF PROPERTIES OF COMMERCIAL COPPER WIRE. 































































































DIAMETER (INCHES), c Oums PER 1000 Fr. | | 
Gauge Pcl Gauge Senge ae Pounds per Ohmat; Feet per ee 
Number. (Sq. In.) Number | | Number. | 99 dee. © 20 deg. C. | Pound, Bare). 
Bre. 18:C. C136. OR SO eee 0 deg. C. | 20 deg. C.| 40 deg. C./60 deg. C. 80 deg. C./100 deg. C.| eg. U. (Bare). 
0000 | .460 os 480 | .166 2000 0452 .0489 .0526 .0565) .0606 0643} 0000 2040) 13100 1.56 641 
000 | .410 3 430 | .132 000 .0570 .0617 .0663 .0713 .0764 0812) 000 16200 8230 1.97 508 
09 | .3€5 7 385 | .105 00 .0720 .0778 .0837 .0900) .0963 ‘102 | 00 12900 5180 2.48 403 
0 | .825 . 343 | .0829 0 -0909 -0961 -106 113 | -122 129 | 0 10200 260 3.13 | 320 
1 | .269 .803 307 | .0657 1 115 .124 .134 .144 | .153 .162 | 1 8080 2050 3.95 253 
2 | .258 272 276 =| .0521 2 .144 .156 .168 .180 .193 .204 2 6410 1290 4.98 201 
8 | .229 .243 247 | -.0418 3 .182 197 212 .228 .244 3 5080 810 6.28 159 
4 | .204 .216 220 | .0328 4 .230 .248 .268 -288 .307 4 4030 509 7.91 126 
5 | .182 -194 -198 | .0260 5 .290 .313 .337 362 .387 5 3200 320 9.98 100 
6 | .162 ss 174 178 | .0206 6 365 394 425 .456 .488 6 2540 202 12.6 79.5 
7 | .144 ae .156 160 | .0164 7 .460 497 .535 575 .616 7 2010 127 15.9 63.0 
8 | .128 oe .140 144 | .0130 8 .580 .627 .675 725 177 8 1600 79.7 20.0 50.0 
z 9 | .114 os -126 +130 -0103 9 .732 791 852 915 979 9 1270 50.1 25.2 39.6 
oy 10 102 -108 113 -116 -00815 10 .924 997 1.08 1.16 1.24 10 1000 31.5 381.8 31.4 
sc] WW | .0907 | .097 101 105 | .00647 11 1.17 1.26 1.36 1.47 1.°6 11 795 19.8 40.1 24.9 
Fl 12 | .0808 | .087 091 095 00513 12 1.47 1.59 1.71 1.84 1.96 12 631 12.5 50.6 19.8 
gs] 13 | 0720 | .078 082 086 | .00407 13 1.85 2.00 2.16 2.32 2.48 13 500 7.84 63.8 15.7 
Si 14 | 0641 | O71 075 079 | .00323 14 2.33 2.52 2.71 2.92 3.12 14 397 4.93 80.4 12.4 
eo! 15 | .0571 | .063 .067 .071 | .C0256 15 2.94 3.18 3.42 3.68 2.94 15 315 3.10 101 9.86 
a| 16 | .0508 | .C55 .059 .063 | .00203 16 372 4.01 4.33 4.65 4.93 16 249 1.95 128 7.82 
S}] 17 | .0453 | .049 .0538 057 | .00161 17 4.70 5.06 5.45 5.87 6.26 17 198 1.23 161 6.20 
£] 18 | 0403 | .044 .048 052 | .00128 18 5.90 6.37 6.87 7.38 7.89 18 157 772 203 4.92 
54 19 | .0359 | .039 .043 .047 | .00101 19 7.45 8.04 8.66 9.30 9.95 19 124 485 257 3.90 
® 20 | .0820 036 040 044 -000802 20 9.39 10.1 10.9 11.7 12.6 20 98.7 305 323 3.10 
E 21 | .0285 | .032 .036 .010 | .000636 21 11.8 12.8 13.7 14.8 15.8 21 78.2 .192 408 2.45 
| 22 | 0253 | .029 .033 037 | .000504 22 15.1 16.3 17.6 18.9 20.0 22 62.1 121 514 1.95 
ww) 23 | 0226 | .027 .031 .035 | .000400 23 18.8 20.3 21.9 23.6 252 23 49.2 .0759 648 1.54 
s| ¢ 0201 | .C24° .028 .032 | .000317 24 23.7 25.6 27.6 29.6 31.7 24 39.0 .0477 818 1.22 
4 95 | 0179 | .022 026 030 | .000252 25 29.9 32.3 34.8 87.4 40.0 25 31.0 .0300 1030 970 
Z| 26 | .0159 | .020 .024 .00-200 26 37.8 40.8 44.0 47.2 50.5 26 24.5 0189 1300 769 
El 27 | 0142 | .018 .022 .(00159 27 47.5 51.4 55.3 59.4 63.6 27 19.5 0119 1640 610 
28 | .0126 | .017 .021 .000126 28 €0.0 64.7 69.7 75.0 80,2 28 15.4 00747 2070 84 
29 | 0118 | .015 .019 .€00100 29 75.6 81.7 88 94.5 101 29 12.2 .00470 2610 384 
£0 | 0100 | .014 .018 .0000789 20 95.5 103 112 119 128 30 9.71 .00295 3290 304 
31 | .00893 | .0125 .0000626 | 31 120 130 140 151 161 31 7.70 00186 4150 241 
32 | .0795 | .0115 600096 | 32 | 152 164 177 | 190 203 32 611 00117 6230 -191 
33 | .€0708 | .0105 .00€ 0394 33 | 191 207 223 240 256 33 4 84 000735 6590 152 
34 | .00531 | .0098 .00€0312 34 | 242 261 282 802 3 34 3.84 000462 8310 12) 
35 | .005€2 | .C086 ie .0000248 35 | 304 328 354 880 407 35 3.05 000291 10500 .0954 
36 | .00500 | .0080 011 P .0€00196 2 383 414 445 480 613 36 2.41 .€00183 13200 .0757 
37. | 00445 | .C075 ¥ ie 0000156 37 | 484 522 564 605 647 37 1.92 000115 16700 .0600 
88 | .00397 ‘ a .0000123 38 | 610 659 710 762 815 8 1.52 -0000721 21000 .0476 
39 | .00353 ne .0€000979 89 | 770 830 895 965 1030 39 1.20 0000455 26500 .0377 
40 | .00315 Ae 00000776 40 | 970 1050 1130 1270 1300 40 .955 .0000286 83400 .0299 
7/0 | .£00 520 | 196 7/0 .0383 0414 .0446 .0480 0515 7/0 24200 18300 1.32 756 
6/0 | .464 484 | .169 6/0 .0445 .0480 .0518 .0556 .0597 6,0 £0900 13600 1.54 651 
5/0 | 432 452 | .147 5/0 .0512 .0353 0597 .0641 .0687 5/0 18100 16200 £77 564 
4;0 | .400 .420 | .126 4/0 .0597 .0645 .0696 .0747 .0802 4/0 15500 7500 2.07 484 
(60 | .372 392 | .109 000 .0690 .0746 .0805 0865 .0929 000 13400 56u0 2.39 419 
CO | .348 £66 0951 00 .0789 .0852 .0920 .0988 -106 00 11:00 4300 2.73 366 
0 | .324 342 =| 0824 0 (910 .0984 -106 .114 .122 0 10200 3220 3.15 318 
1 | .300 i .318 0707 1 .107 115 .124 .138 .143 1 8720 2380 3.67 272 
2 | .276 .290 .294 0598 2 -126 .136 .147 .157 -169 2 7370 1709 4.34 230 
3 | .252 .266 .270 0499 3 .151 163 .176 189 202 3 6150 1180 5.20 192 
4 | .282 .246 .250 | .0423 4 .178 192 -207 .222 288 4 5210 849 6.14 163 
5 | .212 224 230 | .0353 5 213 .230 .248 .2€6 .286 5 4350 592 7.35 136 
6 | .192 -204 .203 | .0290 6 260 280 .302 324 348 6 3580 398 8.97 112 
7 |.176 -188 .192 | .0243 7 310 334 .360 387 415 7 3000 280 10.7 93.7 
8 | .160 .172 176 | .0201 8 374 404 435 468 502 8 2480 192 12.9 17.4 
9 | .144 .156 160 | .0163 9 .460 497 .536 576 618 9 2020 127 15.9 62.7 
10 | .128 .140 .144 .0129 10 .£83 630 .680 720 784 10 1590 78.5 20,2 49.6 
11 | .116 .126 .131 .0106 ul .710 .766 .827 £88 954 A 11 1300 53.0 21.6 40.7 
12 | .104 es .114 119 | .00849 12 §85 .956 1.03 pa 1.19 es 12 1050 34.2 30.6 327 
13 | .0920 .€98 102 .106 .00665 13 113 1,22 1.31 1.41 1.51 6 13 820 21.0 39.1 25.6 
14 | 0800 | .086 .090 .094 | .00503 14 149 1.61 1.74 1.84 2.00 2. 14 621 121 51.6 19.4 
~| 15 | .0720 | .078 .082 086 | .00407 15 1.84 1.99 2.45 | 2.20 2.47 : 15 53 7.90 63.8 15.7 
. | 
©] 16 | .0640 | .070 074 078 | .€0322 16 2.34 2.52 2.72 | 2.92 3.18 3.32 | 16 397 4.91 80.7 12.4 
> 17 | .0560 -061 066 670 00246 17 3.06 3.30 3.56 3.82 4.10 435 17 804 2.88 105 9.49 
“| 18 | .0480 | .053 .056 .060 | .COI8L 18 4.15 4.49 4.84 5.20 5.58 5.91 18 224 1.56 143 6.97 
Z] 19 | .c400 | .045 .048 052 | .00126 19 5.97 6 45 6.96 7.47 8.0L 8.50 19 155 .750 207 4.84 
@} 20 | 0360 | .c40 044 | .048 | .00102 20 7.37 7.96 8.60 9.23 9.90 10.5 20 126 491 255 3.92 
2] 21 | .0320 | .036 .040 .044 | .000804 21 9.35 10.1 10.9 11.7 12.5 13.3 21 99.0 .307 $23 3.10 
S{ 22 | .0280 | .032 .036 .040 | .000616 22 12.2 13.2 14.2 15.3 16.4 17.3 22 75.8 -180 422 2.37 
2) 23 | .0240 | .028 .032 636 | .000452 23 16 6 17.9 19.3 20.7 22.2 23.5 93 56.0 .0975 574 1.74 
S| 24 | .0220 | .026 .030 .034 | .000380 24 198 21.4 23.1 24.8 26.6 28,2 24 46.8 -0685 683 1.46 
~| 25 | .0200 | .024 0:8 032 | .000314 25 23.9 5.8 27.8 29.8 82.0 34.0 25 38.8 -0468 826 1.21 
a} 26 | 0180 | .¢62 .026 630 | .000254 26 29.6 31.9 34.4 36.9 29.6 42.0 26 31.4 -0308 1020 980 
=} 27 | .0164 | .020 .024 ie .000211 27 35.6 38.4 41.5 44.5 47.7 50.5 27 26.1 212 1230 814 
S] 28 | .0148 | .019 .023 .000172 28 43.6 47.1 50.9 54.6 58.6 62.0 28 21.2 0141 1510 663 
“2 29 | .0186 | .018 .022 .000145 29 b1.7 55.9 60.3 64.8 69.5 73.5 29 17.9 0100 1790 560 
30 | .0124 | .017 .021 .000121 30 62.1 67.1 72.5 77.8 83.5 88.5 30 14.9 00694 2150 465 
51 | 0116 | .016 020 .000106 31 | 710 76.6 82.7 88.8 95.3 101 31 13.0 00530 2460 407 
32 | 0108 | .015 619 .0000916 32 82.0 88.5 95.5 103 110 117 32 11.3 .00399 2830 353 
33 | .0100 .014 -018 -0000785 33 93.3 103 lll 119 1°8 135 33 9.70 00294 3310 303 
34 | .00620 | .013 i -0000665 34 | 118 122 131 22 151 160 34 8.20 00210 3910 256 
35 | .00:40 | .012 eS .0000554 85 | 135 146 157 1€9 181 192 35 6.85 (0147 4680 +213 
36 | .00760 | .011 a .0000454 36 | 16 179 193 207 222 235 36 5.60 000975 5720 175 
87 | .00680 | .010 a .0000363 37 | 207 223 240 258 277 294 37 4.49 000625 7150 140 
38 | 00660 | .0095 en .0000283 88 | 26 287 31 832 356 378 38 3.45 000379 9180 109 
39 =| .00520 | .U085 O11 -0000212 39 355 383 413 444 476 504 39 2.62 -000214 12200 -0818 
40 | .00480 | .0080 x .0000181 40 | 415 448 483 519 557 590 40 2.24 -000156 14300 0697 
41 | .00440 | .CO75 | .0000152 41 | 494 533 575 618 663 701 41 1.88 .000110 17100 .0586 
42 | 00310 | .0070 | .0000126 42 | 697 645 695 747 SOL 850 42 1.55 .6000750 20700 0484 
43 | .00360 Ke | .0000102 43 | 738 196 860 922 990 1180 43 1.25 0000492 25500 0392 
44 | 00320 | | .00000804 44 | 935 1010 1090 1170 1250 1330 44 .990 .0000306 32300 .0310 
45 | .C0280 | .000006.6 45 | 1220 1320 1420 1530 1640 1740 45 -758 .€000180 42200 .0237 
46 | .00240 | | | 00000152 46 | 1660 1790 1930 2070 2220 23°0 46 560 -00000975 57400 0174 
47 | C0200 | | | .00000314 47 | 2390 2580 2780 2980 3200 3400 47 .388 | 00000469 $2600 .0121 
48 | .00160 | .. | See rl | 00000201 48 | 3740 4040 4350 4€80 5020 5310 48 248 | 00000193 | 129000 00774 
49 | .00120 an aera | ,00000113 49 | 6640 7170 7740 8310 8920 9450 49 .139 000000605 | 23¢000 00436 
50 | .00100 pos | es | | 000000785 50 | 9530 10300 11100 11900 12800 — 50 = 000000293 | 331100 .00303 
} | { 





The Tables on the present and following pages 
are of this description, and give the properties of 
commercial copper wire for three standard gauges, 


namely, B. and S. 


(American) ; 8.W.G. (Board of for exterior wiring and other purposes. They will ; ; 
Trade) ; and B.W.G. (Birmingham Wire Gauge). serve 48 4 basis for thermal calculations, and will | length of one turn = 28in. = 2.33 ft. Total 


| They have been arranged with especial reference to | also be found especially useful in the calculation of 
convenience in designing electrical apparatus, but | spool windings, as considered in Chapter V. 


they do not differ greatly from the Tables arranged, Eaample.—A certain transformer has, in the 
| primary, 1200 turns of No. 7 B. and S. Mean 
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A] 
ELECTRIC GENERATORS. 
TABLE OF PROPERTIES OF COMMERCIAL COPPER WIRE—(continued). 
| | | 
| DIAMETER (INCHES). o | Oums PER 1000 Fr. | ein a 
Gauge |__ — tt —soes | Gauge | Gauge <a Poundsper Ohm at} Feet per § per 
Number. | | Gin Number | l | Number. Pon ¢ 20 deg. C. Pound. (Bare 
Bare. 8. C. C.|D. C. C.| T. C. C.} isa al 0 deg. C. |20 deg. C. 40 deg. C.| 60 deg. C.| 80 deg. C.'100 deg. C. | - ciBies 4 
0900 | .454 | 47a | 162 | 0000 | 0464 | .0502 0542) .0583) . .0622, —-.0660, 0000-19900 12400 1.60 624 
000 | .425 oe oe | 445 142 | 000 -0529 -0573 -0619 -0665 -0710) -0751 000 17500 9540 1.83 547 
00 | .380 ie os 400 113 00 . 0663 -0717 .0775 -0833 -0888} -0943 00 14000 6100 2.29 437 
0 | .340 oe os 358 -0908 0 , 0828 -0896 -0970 104 lll 118 | 0 |11200 3910 2.86 350 
1 | 300 22 -318 0707 | 1 107 115 124 -133 142 «152 1 8690 2370 3.67 272 
2 | .284 -298 302 -0633 2 119 128 138 148 -159 -169 | 2 7790 1900 4.10 244 
3 -259 =| 278 | .277 -0527 3 -143 154 166 179 -191 -204 | 3 6480 1320 4.93 203 
4 -238 | -252 | .256 0445 4 -169 183 197 212 -226 -240 | 4 5470 938 5.83 172 
5 -220 | -234 | .238 -0380 5 -198 -214 231 248 +265 +282 5 | 4680 €85 6.83 la7 
6 | .203 215 | .219 | -0324 | 6 232 251 | 271 291 311 330 6 | 3980 497 8.02 125 
7 | .180 192 | .196 | .0254 7 -298 -320 -346 -371 -896 421 7 3130 307 10.2 98.1 
B12 | 177° | .181 .0214 8 352 380 -410 | 441 471 8 2680 217 12.1 82.4 
. 9 | .148 -160 -164 -0172 9 437 473 -51L 549 | 585 9 2120 140 15.1 66.3 
oy 10 | .134 -146 -150 0141 10 534 577 -624 670 714 10 1730 94.3 18.4 54.4 
— 11 | -120 oe 132 | .186 -0113 ll 665 -719 -776 -834 -890 11 1390 60.6 22.9 43.6 
= 12 109 oe 119 | .124 -00933 | 12 -806 -872 -942 1.01 1.08 12 1150 41.3 27.8 36.0 
3) 13 | .0950 | .101 +105 -109 .00709 13 1.07 1.15 1,24 1.33 1.42 13 872 23.8 36.6 27.3 
o | 14 | .€830 | .089 093 | .097 00541 14 1.39 1.50 1.62 1.74 1.86 14 665 13.9 48.0 20.9 
= 15 | .0720 | .078 .082 -088 -00407 |} 15 1.85 2.00 2.16 2.32 2.47 15 501 7.86 63.7 15.7 
| 
S( 16 | .0650 | .07L 075 | .079 .00382 | 16 2.27 2.45 2.64 2.84 3.03 16 408 5.22 78.2 12.8 
Py 17 | .0580 | .163 068 | .072 00264 | 17 2.85 3.08 3 32 3.57 3.81 17 325 3.31 98.2 10.2 
Poa 18 | .0490 054 | 057 | «= .061 00189 | = =18 3.99 4.31 4.66 5.00 5.34 18 222 1.69 138 7.27 
= 19 | .0420 47 | 050 | 054 -00139 | = 19 5.43 5.57 6.34 6.80 7.27 19 170 -910 187 5.34 
E 20 | .0350 | .039 | .043 | .047 000962 | 20 7.80 8.45 9.13 9.80 10.5 20 118 439 270 3.71 
< 21 | .0320 -036 -040 044 .000804 | 21 9.35 10.1 10.9 11.7 12.5 21 98.9 -307 323 3.10 
& 22 0289 032 -036 -040 -000616 | 22 12.2 13.2 14.2 15.3 16.4 22 75.7 -180 421 2.37 
& 23 | .0250 029 083 .037 -000491 | 23 15.4 16.6 17.9 19.2 20.5 23 60.4 114 529 1.89 
= 24 | .0220 | .026 -030 -034 -000380 | 24 19.8 21.4 23.1 | 248 26.5 24 46.8 -068 €83 1.47 
Fl 25 | 0200 | .024 .028 | .032 000314 | = 25 | 24.0 25.9 28.0 | 30.0 82.1 25 38.6 -0468 826 1.21 
26 -0180 622 -026 -030 -000254 26 29.6 32.0 24.5 | 37.1 39.6 26 31.3 -0307 1020 981 
27 | .0160 -020 024 = 000201 27 37.4 40.5 43.7 47.0 50.1 £7 24.7 0191 1290 775 
28 -0140 -018 022 | -000154 | 28 48.8 | 52.8 | 57.0 61.3 €5.4 28 18.9 .0112 1690 593 
29 -0130 -017 O21 ne -000133 | 29 56.6 | 61.3 | 66.2 71.1 75.9 29 16.3 -C0835 1960 -512 
30 | .0120 .016 020 | .. | 000113 | 30 | 664 | 719 | 77.6 83.4 £9.0 30 13.9 2290 436 
| 
31 -0100 | .014 -018 0000785 | 3 96 104 112 120 128 31 9.66 00292 3300 -303 
32 | .00900 | .0125 - -0000636 32 | 118 128 133 148 153 32 7.82 00192 4080 +245 
33 | .00800 | .0115 - -0000503 | 33 (| «150 162 175 188 200 33 6.18 -00120 5160 194 
34 | .00700 | .0100 sie -0000385 | 34 | 195 211 228 245 262 34 4.73 | -000702 6740 -148 
35 .00500 | .C080 O11 -0000196 | 35 | 383 414 446 480 513 35 2.41 | -000183 13200 0757 
36 | 00400 | .0070 - -0000126 | 36 | 595 645 696 749 801 36 1.55 | -0000748 20700 -048 
——— . Fig. Railway Armature Unannealed Iron 
” Fig 83. Railway motor core loss 84. 
Railway motor core loss 00 900 
u0}-——_1—— — 
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length = 2.33 x 1200 = 2800 ft. 
has (see Table on page 655), at 20 deg. Cent., .497 | 
Therefore the primary resist- | them it should be kept in mind that the resistance 


ohms per 1000 ft. 


No. 7 B and S| above constants are of use when other than standard 


400 





° 
(93276) 





4232 @ S678 9FHWUN RBA H 7 BSH 2 ee 


sizes of wire are employed. In connection with 


Amperes 






ance at 20 deg. Cent. = 2.8 x .497 = 1.40 ohms. 
Suppose full load current = 13 amperes. Then 
the primary C? R = 169 x 1.40 = 237 watts. 
Specific resistance of commercial copper at 0 deg. Cent. 
= .00000160 ohms per cubic centimetre. 
= .00000063 ohms per cubic inch. 


i.e., between opposite faces of a cubical unit. The 


\of copper changes about .39 per cent. per deg. 
Cent. Where more convenient, and where greater 
/accuracy is desired, use may be made of the 
following factors by which the resistance at | 
0 deg. Cent. should be multiplied in order to 
|obtain the resistance at the temperature em- 
ployed : 





S 
; 
& 
§ 
3 
FE: 
10 zo 30 40 30 60 10 60 
(9env.4) Temperature in°¢ 
Deg. Cent. 
r a 1.000 
20 1.080 
40 1.163 
60 1.250 
me. Aus ar 7a = ses cis 1.337 
100.—«z 1.422 


Example.—An armature has a conductor .60 in. 
by .30 in. = .180 square inches in cross-section. 
It has an eight-circuit double winding. Total 
turns = 800. Mean length of one turn = 60 in. 
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Turns in series between brushes = —s = 50. 
x 
Therefore, length of winding between positive and 
negative brushes = 50 x 60 = 3000 in. Cross- 
section = 8 x 2 x .18 = 2.88 square inches. There- 
fore, resistance at 0 deg. Cent. = 3000 x .00000063 


= .000655 ohms. Suppose the full-load current of 
4000 amperes heats the armature conductors to 
60 deg. Cent. Then the armature C? R at 60 deg. 
Cent. = 4000? x .000655 x 1.25 = 13,100 watts. 

The Tables of properties of commercial copper 
wire will be supplemented by another giving the 
physical and electrical properties of various metals 
and alloys. This Table, used in connection with the 
others, permits of readily determining resistances, 
weights, dimensions, &c., of various conducting 
materials. 

(To be continued.) 





FIRE PROTECTION IN EUROPE. 
No. XIV. 
By Epwin O. Sacus, ARCHITECT. 
Fire Prevention—Tests Wir Fire-ResistinG 
MATERIALS. 

In the preceding article, when alluding to the 
re-adoption of timber for the construction of ware- 
houses in Hamburg, I mentioned that this change 
of policy was due to a considerable extent to the 
results of certain scientific tests, and as I have 
touched on the importance of such independent 
tests from time to time in this series, I consider it 
opportune to mention here what has been done of 
recent years in this respect. I consider it the 
more opportune, as the question of independent 
tests with fire-resisting materials is at the moment 
having considerable attention, not only from the 
technical professions interested, but from those 
who trade in fire-resisting materials, methods of 
construction, and appliances. The trader has at 
last realised that the professional men from whom 
the specification of any one material or method is 
expected, pay very little heed to the exhibition 
test, or ‘‘show” test, as it is generally termed. 
Whatever effect a display of fire, smoke, &c., may 
have on the general public and on the general 
press (such displays, by-the-bye, are often assisted 
by very exquisite luncheons), the mere advertise- 
ment of a ‘“‘show” test very seldom leads to a 
definite order. A material increase to the turn- 
over of the exhibitor seldom results from a mere 
exhibition of this description. 

Now, as far as this country is concerned, such 
an institution as an independent testing station for 
fire-resisting materials is unknown, and though, of 
course, we have various engineers who will under- 
take the scientific testing of any given material or 
system of construction, such an engineer when 
engaged on such tests is generally in the employ of 
the patentee and inventor ; and no matter how 
straightforward and truthful his report may be, we 
may be quite assured that he has only tested ex- 
actly what the inventor wished him to test, or that 
he has only issued a report on such of the tests as 
the inventor may have considered desirable for his 
purposes. Straightforward as the engineer’s test 
no doubt may often be, it is obvious that tests of 
this description cannot compare with the indepen- 
dent ones of which I have had occasion to speak. 
We may rest assured that no inventor will pay a 
high fee for an engineer’s test in order to obtain a 
condemnatory or unsatisfactory report. 

Then, of course, we also have the occasional 
private test by some spirited official who, in the 
interests of a public body, wishes to examine a ma- 
terial before he specifies it. And similarly, archi- 
tects and engineers have frequently undertaken 
private tests in order to assist their preparation of 
specifications. As a rule however, these tests have 
been of a somewhat dileftante description, though 
there have, of course, also been several that were 
quite systematically arranged. But if arranged as 
by an amateur or systematically, no matter which, 
it is generally impossible to obtain reliable infor- 
mation as to the result of these private tests ; for 
they are naturally of an essentially private character, 
and those who examine a material or system on be- 
half of a private body, or for the purposes of speci- 
fication, have neither, on the one hand, an interest 
in advertising anything that they may have found 
satisfactory, nor, on the other hand, do they care to 
lay themselves open toa libel action for what they 





have chosen to condemn or what may be construed 
as a disparagement. 

To repeat, until to-day, we have had no indepen- 
dent testing station, nor have we had any series of 
independent tests worthy of that name. We have 
had the private test for the inventor or vendor, the 
private test of the public official or representative 
of the purchaser, both to a very limited extent, and 
otherwise, we have only the ‘‘show” or exhibition 
test referred to above. We have not even had the 
‘*show” or exhibition test on competitive lines as 
frequently arranged in America by rival commercial 
firms wishing to tender for some large order, and 
competing with one another to fulfil the. condi- 
tions of the purchaser. At the most we have had 
the test on behalf of the vendor or patentee under- 
taken by a consulting engineer or private testing 
station at his expense and for purposes of trade. 

But, taken on the whole, the same state of affairs 
has until very recently existed throughout the 
Continent of Europe and throughout the United 
States, with that one exception of the competition 
test in America just mentioned. Until the be- 
ginning of this decade, we were neither better nor 
worse off than our neighbours. Now, however, say, 
since 1890, we have not had quite the same adyan- 
tages as they have had as regards development in 
fire-resisting construction. Independent tests have 
become a recognised necessity in the Northern 
section of the Continent, and the Eastern section of 
the States, and action has been taken to obtain such 
tests in some form or another. . The only examples 
I have so far referred to in this series were the 
Hamburg tests with supports, which have been 
recently completed, but there have been tests of 
equal value at Berlin, New York, and several other 
places, and the results of these tests have been of 
the utmost importance; though—curiously to say— 
the facts obtained, as far as we are concerned, are 
only known to a limited few particularly interested 
in the subject. 

The first tests of importance during the present 
decade that may aspire to some semblance of being 
‘*independent”’ were those at Denver, Colorado, 
in connection with the erection of the Equitable 
building in that city, for which a considerable quan- 
tity of ‘‘ fire-resisting ” flooring had to be specified. 
These tests formed a stepping-stone in the move- 
ment. Though, as I say, these tests may aspire to 
classification under the independent series, they 
were, for all practical purposes, arranged as com- 
petitive commercial tests ; but the tribunal which 
recorded the facts might be termed a fairly inde- 
pendent one, purchasers and vendors being well 
represented, which of course materially added to 
the status of these experiments. 

Next, we have the series of tests undertaken at 
Berlin during 1893, practically, though only indi- 
rectly, at the initiative of the Amalgamated Insur- 
ance Companies of Germany who had presented the 
Committee of the Accidents Exhibition of 1889 
with a substantial cheque in order to form the 
nucleus of a fund for the presentation of premiums 
where methods or appliances for facilitating fire- 
resistance were found to merit distinction. Now 
the Exhibition Committee had decided to classify 
the exhibits at that exhibition under : 

(a) Appliances and methods intended to prevent 
the outbreak of fire. 

(b) Appliances and methods intended to limit the 
area of an outbreak of fire. 

(c) Appliances and methods for facilitating the 
extinguishing of a fire. 

The special sub-committee entrusted with the dis- 
tribution or premiums, found that there were 160 
exhibits, but that only 17 of these could be classi- 
fied under class ) ; and they further found that 
whilst the exhibits of class a and class b could 
be awarded on the spot, it was necessary to make 
independent tests as regards the 17 intended to 
‘‘limit the spread of an outbreak.” The decision 
as to any premiums was hence postponed as re- 
gards all the 17 exhibits of class b, and upon the 
resolution of the sub-committee, it was decided 
that the proposed tests should be undertaken in 
some suitable old building about to be destroyed 
or pulled down. It is true that various negotia- 
tions were at once commenced in order to find 
suitable premises ; but as is always the case with 
testing sites, there is a considerable difticulty in 
finding them. The popular mind has somehow 
come ridiculously to associate a test with explosions 
or dangerous practices, and thus it took from the 
time of the Exhibition in 1889 until 1892 for suit- 
able premises to be found. In fact, it was then 





only possible to find suitable premises, thanks to 
the Municipality of Berlin having taken an interest 
in the matter, and having allowed one of its own 
buildings, which was about to be put into the 
hands of the house-breaker, to be used for the 
work. 

I need not enter into details to explain how the 
number of original exhibitors in 1889 were not all 
forthcoming in 1892, and how, in fact, the 17 were 
reduced to 5; nor need I explain how it came that 
it was found necessary to invite other makers to 
participate in the tests, as it would have been use- 
less to undertake them for the original five that alone 
remained. I will only say that 18 firms in all were 
eventually represented at the tests, and that whilst 
the building was put at the disposal of the sub- 
committee in October, 1892, what with preparations 
and the like, the tests could not be undertaken 
until the February of the next year. Much of the 
delay must be attributed to red tape, also to the 
unsuitability and small area of the premises, and, 
further, of course, to the facts that these tests 
were the first of their kind. The sub-committee 
entrusted with the matter were anxious that the bond 
Jides of their tests should be amply proved, and hence 
invited the representatives of the municipality, of 
the insurance companies, of the architectural and 
technical societies, as well as the representatives 
of several leading fire brigades to attend, limiting the 
number of visitors to 200. The sub-committee not 
only had the advantage of the assistance of the Berlin 
Fire Brigade, whose chief officer had long taken a 
prominent part in encouraging all matters of fire pre- 
vention, but it also had the assistance of the official 
technical research laboratories of Charlottenburg 
and various other public institutions. As the 
executive was eventually placed in the hands of a 
sub-committee of 11, in which the engineering, 
architectural, tire brigade, and insurance interests 
were duly represented, and every possible care was 
taken that the results should be of a thoroughly in- 
dependent character, the status of the experiments 
was exceedingly satisfactory. 

Now, the next series of tests I would refer to 
are those which were undertaken in 1893 at Ham- 
burg under the auspices of the Hansa autho- 
rities, owing to the dissatisfaction experienced 
from the methods of construction adopted in the 
Hamburg warehouses in 1887, as mentioned in the 
preceding article. The decision to arrange these 
tests dated back to July, 1891, and had its origin 
in a large fire which occurred in the great State 
warehouse on April 20, 1891. But, as in the case 
of the Berlin tests, various circumstances prevented 
a start being made, among them the unfortunate 
cholera epidemic which visited Hamburg in 1892, 
and the difficulty of obtaining a suitable site ; so 
that, as I have said, active operations could not be 
commenced until the middle of 1893. In this 
case, as I believe I have indicated on a former 
occasion, the testing was again in the hands of a 
special commission on which the interests of the 
architect, the engineer, the fire brigade, and the 
insurance circles, were duly represented; but I 
would add that the whole of the representatives 
were officials in the employ of the Hansa authori- 
ties, being engaged in their Public Works, Building 
Act, or other departments, so that the indepen- 
dence was, perhaps, not quite as absolute as one 
would have wished for. 

Now, whilst the Denver tests were specifically 
tests for floors, and the Berlin tests embraced 
practically various forms of construction, and such 
special fittings as doors, &c.—as regards which 
information was desired at the time—the Hamburg 
tests, to which I am here referring, were solely 
limited to wrought-iron uprights and wood beams. 

This limitation in the work was also the case with 
the second set of Hamburg tests which were com- 
menced in 1895. Here, again, uprights alone were 
tested, the principal material being cast iron. These 
tests with cast-iron columns were practically supple- 
mentary to the tests with wrought-iron and wood 
supports, and they were carried out exactly under 
the same auspices by the identical special commis- 
sion, the funds again being voted by the authorities. 
In this case the decision for the tests was arrived at 
in May, 1895, and owing to the experience gained 
in the first series, work could be proceeded with 
very soon after the decision was come to; I 
fact, preparations were started at once, and the 
tests were carried out by the end of the autumn. 

These two series of Hamburg tests and the 
Berlin tests are the principal ones of Europe ; but 
though these articles should really only deal with 
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Europe, I cannot avoid referring to the tests re- 
cently undertaken on independent lines in the 
United States. I have already mentioned those of 
1890 at Denver, Colorado, though they did not take 
place in the older Continent. We have so much 
to learn from the recent tests at New York, that 
it is impossible to shut one’s eyes to them, no matter 
how careful I wish to be to limit these articles to 
the scope indicated by their title. 

We have two distinct classes of independent 
tests to deal with as far as the States are concerned, 
the first being those of the Committee on Fireproof- 
ing Tests, on which the insurance and technical in- 
terests were represented on an independent basis ; 
and, secondly, the tests of the Superintendent of 
Buildings at New York, organised and carried out 
by the Building Department of New York with 
the particular object of obtaining results by which 
to form the principles on which the control of 
buildings should be exercised. 

With regard to the former, we owe the tests 
to the energy of certain members of the Tariff 
Association, the Architectural League, and the 
American Society of Mechanical Engineers. We 
find that happy combination of architects, engi- 
neers, with the representatives of the insurance 
interests, which we miss so much in this country ; 
and we find that the combination promises very 
good results. It is true that up to the present I 
have not had the opportunity of seeing much of 
the reports published by this testing committee, 
in fact, I have before me only Bulletin No. 2, 
dealing with columns; but from it I see that 
besides the accredited representatives of the three 
bodies referred to who formed the executive in this 
matter, together with another gentleman, a special 
advisory board or council was created on which the 
leading men interested in the subject served. 
These gentlemen give the tests even a more inde- 
pendent status than if they were solely managed by 
the representatives of particular bodies. With 
regard to the arrangement of these tests, they also 
date from 1895, the first test being undertaken in 
1896, and the bulletin referring to the column tests 
bearing the date of July 27 of that year. 

In respect to the tests of the Superintendent of 
Buildings, we have to deal with official tests under- 
taken at the initiative, and under the direction, of 
a Building Department, and we find the whole 
arrangement in the hands of one official with his 
subordinates, and no representation of the various 
architectural interests. A report as to these tests 
has only recently been issued, 7.e., last year, and 
particulars are not given as to the organisation of 
the tests, as is the case elsewhere. As far as I can 
make out, however, we here have to deal with 
oficial comparative tests. Special sites were hired 
by the Building Department, and apparently their 
officials alone recorded the data. 

Now, the whole of the tests which I have re- 
ferred to at Berlin, Hamburg, Denver, and New 
York are what we term modern full-size tests ; 
that is to say, any method of construction, material, 
or appliance is tested ‘‘ full size,’”’ under conditions 
similar to those which it would have to endure 
at an average fire. The so-called ‘‘old” tests 
are generally supposed to be tests with small 
sections of material, models of floors, and the 
like ; but the modern “full-size” test is the one 
which has been far more practicable, not only for 
obtaining results, but for demonstrating advantages 
or defects. Where such tests can be carried out in 
connection with any special laboratory test that 
may be necessary for arriving at the bond fides of 
specified materials, examining ironwork and the 
like, it is, of course, all the better ; but for prac- 
tical purposes, and for arriving at rapid results, the 
‘full-size ” test will be found sufficiently effective. 
And here when I speak of the ‘full-size ” test, I 
do not mean that realism should go so far as to 
compel us to obtain our results with the aid of 
Wood shavings, faggots, and the like, the effect 
of which is so difficult to gauge or control. 
Given full-size objects, that is to say, a full-size 
section of a floor, a full-size door, or piece of 
partition, as the case may be, the actual method 
of applying heat is immaterial, as long as_ it 
can be easily controlled and gauged, and as nothing 
can be better controlled than gas, or a combina- 
tion of gas and naphtha, this should certainly be 
used in preference to the bonfire, which was applied 
at Denver and at Berlin. Similarly, no steam fire 
engines, hose, &c., are necessary for the imitation 
of actual conditions in respect to water at a test. 
Water power from a high-pressure system, or from 


a stationary motor, suffices, so long as the pressure 
can be easily gauged, and the jet brought to bear 
under service conditions. The laborious method of 
stacking bricks to represent loads is not essential, 
as where floors are concerned the water tank or the 
water bags as sometimes used fulfil the same pur- 
pose, and the weight can be easily regulated with- 
out much porterage. Hydraulic pressure is one of 
the most practical ways of obtaining a load ona 
column, falling weights can be more practically 
imitated than by shooting a cartload of bricks on to 
a floor. Taken as a whole, in fact, the manage- 
ment of a test should be on the simplest lines pos- 


that there is not the slightest difficulty in regulating 
and ascertaining the temperatures, loads, pressure, 
water supply, &. Given a simple system, the 
uniformity of tests so often desired is also obtain- 
able without difficulty. 

Quite independent of the manner in which a test 
may be arranged, we should, however, not forget 
the very great importance of framing the report in 
full accordance with the spirit in which the tests 
are organised. But I would here at once say that 
I consider a test organised with the view of ob- 
taining a comparative report is undesirable, and 
that a statement of facts is all that should be 
attempted. Such a report as must result from the 
Denver competitive test is neither politic nor of real 
scientific value. Ialso do not consider that a re- 
port such as the Berlin tests has quite that status 
which it ought to have, owing to the report of 
facts being supplemented by a list of premiums 
awarded to different makers, which premiums, either 
in the form of money prizes or diplomas, naturally 
involve an expression of opinion as to relative 
merits. For really-well compiled records, which 
will always serve as a reliable basis, we must look 
to the reports of the Hamburg tests, and the tests 
of the fire-proofing committee at New York, while 
the report of the superintendent of buildings at 
New York, also merits attention as a clear record 
of facts. To repeat, only a record of facts should 
be aimed at, and these facts alone will serve the 
architect or the controlling official as a true basis 
for judging whether any specific material or specific 
methods fulfil the particular purposes for which 
they are intended to be used. 





HYDRAULIC PLATE-BENDING MACHINE. 
WE illustrate on page 657, one of Messrs. Fielding 
and Platt’s patent hydraulic plate-bending machines, 
which are now coming rapidly into use by builders of 
marine boilers. This machine possesses many advan- 
tages over the usual plate-bending rolls, especially in 
regard to the fact that it enables the plate to be bent 
completely to the end, avoiding the flat places usually 
left by bending rolls, and which have afterwards to be 
bent by hand or other means. At the same time, the 
work is done much more expeditiously and with less 
labour. Thus, a plate 32 ft. long by 14 in. thick has 
been bent to a half circle of the required diameter in 12 
minutes’ actual bending, whilst the total time occupied 
in taking up the straight plate, and age it down 
finished, was only 20 minutes. The machine has 
been recently greatly improved by the application of 
Fielding patent automatic feed motion and register 
gear. By means of the former the plate is automati- 
cally traversed through the machine at each stroke, a 
distance of about 24 in., which not only has the advan- 
tage of increasing the speed of working, but insures 
a perfectly true curve. Owing to the feed being 
constant the only labour actually employed when 
assing the plate through the machine is the manipu- 
ation of a single-valve lever. The new patent register 
gear consists of an adjustment, by which the stop 
motion which regulates the amount of curvature can 
be adjusted to suit any thickness of plates, and any 
radius of curve, thus avoiding the system of trying by 
template, which had previously to be employed. As 
will be seen by the illustrations a complete ring can 
be taken out of the machine by loosening the hinged 
bolt at the top of the machine, thus allowing the 
ring to be lifted off vertically by a crane. It 
may be worth mentioning that there is no neces- 
sity for the employment of dies of different curvature 
to suit different diameters of boiler shells, the form of 
the bending dies being such that all sizes, from the 
smallest to the largest, can be accurately bent, and in 
such a manner that it is impossible to distinguish the 
shell from one which has been bent in rolls, The ad- 
vantages of the machines in regard to reduced wear 
and tear and economy of space are obvious, these being 
particularly great as compared with rolls driven by a 
separate engine. At the same time, the machine can 
be placed in the most convenient position indepen- 





dently of shafting, &c. ; 
The general arrangement of the machine is well 


sible, and should be conducted in such a manner’ 


shown in Fig. 1, which enables the smallness o 
the floor space required to be readily appreciated. 
It consists essentially of a couple of stout steel 
standards shown in Figs. 5 and 6, bolted below 
to a massive bedplate casting, and connected 
at the top by a heavy yoke-piece. One of these 
standards forms the concave side of the bending 
die. The convex side consists of a heavy vertical 
casting resting at the foot on rollers, and forced for- 
ward against its work by hydraulic pressure. This 
pressure, it will be seen, is not applied directly to 
the movable die, there being but one hydraulic cy- 
linder, which is placed vertically. This cylinder 
actuates a pair of links bearing rollers top and bottom, 
which move on a wedge-shaped space as shown in 
figure. As the links are wound up, it will be seen 
that the movable die is forced forward against the 
stationary one. The feed is obtained by a rope fixed 
as shown in Figs. 5 and 6, which hauls the plate 
forward step by step between successive working 
strokes of the machine. One pair of dies only are 
used for all curvatures of plate and all thickness. 
This is effected by varying the travelling of the 
movable die tosuit. The amount of travel to be given 
depends not only on the curvature, but also on the 
thickness of the plate. This travel is limited by a 
stop-motion shown in Figs. 2 to 4. The position of 
the lower end of the long screw here shown, and which 
controls this stop, can be altered in two ways, viz., 
either by rotating the long nut marked ‘‘ Adjustment 
for diameter,” or by rotating the handwheel marked 
‘* Adjustment for thickness.” Both theseadjustments 
are provided with graduated scales, thus enabling the 
workmen to set them at their proper marks without 
trouble. 

Among other orders now in hand by Messrs. Field- 
ing and Platt, is a bending machine for Messrs. George 
Clark, Limited, of Sunderland, capable of treating 
plates 13 ft. by 14 in. thick. 








THE BRIGHTON ICE RINK. 

Iv our issue of October 22, 1897, we gave an account of 
the successful opening of this rink, and we now, on 
pages 660 and 661, publish some illustrations of the 
machinery. This has been designed and constructed 
by Messrs. L. Sterne and Co., Limited, of the Crown 
Iron Works, Glasgow, and 28, Victoria-street, West- 
minster, who also designed and constructed the ma- 
chinery for the ice rink at Niagara Hall, Westminster. 
As it is intended only to keep the rink open during 
seven or eight months, it would manifestly be a 
loss to have the whole plant and machinery standing 
idle during the summer, when it will not be used for 
skating purposes. It has accordingly been combined 
with an ice-making plant, which can be profitably 
employed when the rink is not in use. 

The skating surface of the rink itself is, as stated 
in our former notice, circular in shape, being 98 ft. 6 in. 
in diameter, or equal to an area of 7620 square feet. 
The supporting floor is of special construction, being 
composed of timbers arranged on girders over a hollow 
space in sucha manner that the elasticity, which is so 
much desired in skating, is secured. This floor is 
flooded with water, which is then frozen, and the re- 
sult is a sheet of ice which, for skating purposes, as 
nearly as possible resembles that obtained by natural 
freezing on the surface of a perfectly still lake. Special 
provision is also made for the expansion and contrac- 
tion of the floor under varying temperatures, thus pre- 
venting cracking of the ice. The freezing is effected 
by a system of pipes, closely covering the timber 
floor, through which a strong solution of calcium 
chloride or brine is kept constantly circulating at a 
temperature many degrees below the freezing point of 
water. The refrigerating machinery consists of two 
De La Vergne refrigerating machines, each having two 
double-acting ammonia compressors. Kach machine 
is of ample capacity for doing the whole of the work 
required, and they are so arranged that they can 
either be worked independently or together, as de- 
sired. Fig. 1, on page 660, shows the general design 
of these machines, and Figs. 2 and 3, are respec- 
tively an end elevation, and a plan of the machinery 
space and ice tank rooms. It will be seen that a 
steam engine provides the necessary motive power. 
Each engine is arranged with a Meyer’s cut-off 
gear, and the steam exhausts through a feed-water 
heater. 

The illustration Fig. 4, on page 661, though not 
representing in detail the arrangement followed 
at the Brighton rink, will serve our purpose for a 
brief explanation of the system, as the whole of the 
essential points are shown in one view. The De 
la Vergne system is, as our readers are aware, not 
new ; bat certain novel features have been intro- 
duced of late, and it will be convenient if we give 
a brief description of the system in connection with 
this important installation. Turning to Fig. 4, it will 
be seen that the refrigerating machine consists of a 
horizontal steam engine working a vertical compressor. 
This is an ammonia process, and one of the essential 





features originally adopted was the use of oil for pre- 
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venting the escape of the ammoniacal gas, whilst the 
important functions are also effected, of — the gas 
under compression, and affording efficient lub 

to the working parts of the machinery. The oil is 
introduced into the system, and circulates, for a part 
of the cycle, with the ammonia gas in a manner neces- 
sary to describe, in order to make the illustration 
clear to those not already acquainted with the prin- 
ciples of this system of refrigeration. 

Turning to our illustration, it will be seen that the 
compressor piston is at the top of its stroke, and has, 
therefore, just compressed and driven out the charge 
of gas that was in the top part of the cylinder. The 
suction pipe is marked in the engraving, and through 
this the ammonia gas is drawn. On the downward 
stroke it is compressed and driven to the fore cooler 
on the floor above. The oil that is in the compressor 
cylinder is also driven forward with the gas, and is 
likewise cooled in the condenser, it having taken heat 
from the gas during compression. There are, of 
course, suitable suction and discharge valves at each 
end of the cylinder, and these are connected by 
passages in the cylinder casting, as shown. The 

ammonia gas goes on to the condenser, but the oil is 
deposited in the pressure tank, to the bottom of which 
it drops by reason of its greater specific gravity. 
From this tank the oil passes by the oil-return pipe 
Sons thence back to the com- 


through a strainer, and 
pressor cylinder. The gas, as stated, passes on to the 


condenser which it enters at the bottom, as shown in 
Fig. 5, and as it is formed into liquid ammonia it is 
drawn off at various levels by means of the pipes indi- 
cated. It then passes to the storage tank, and thence 
to the separating tank, where any oil that may have 
been carried over, is trapped and joins the other oil, 
separated in the pressure tank. The ammonia is 
allowed to expand by passing through a very small 
orifice as it enters the expansion coil in another part 
of the building; this expansion coil may be im- 
mersed in brine or other vehicle for transferring heat. 
The ammonia vapour having extracted heat from the 
brine or having cooled a room, is then again drawn 
into the compression cylinder to pass through the 
same cycle once more. It should be stated, however, 
that with the De La Vergne system, it is preferred not 
to use brine, but when possible to expand the gas 
direct through pipes slael in the rooms to be cooled. 
In order to do this with safety, a very complete 
system of pipes and fittings has been devised. The 
details of these are extremely interesting, but are 
outside our present purpose. 
The use of oil in the compression cylinder has 
several advantages. It settles to the bottom of the 
cylinder, and on the upper surface of the piston, and 
filling any clearance space, insures the expulsion of 
the entire volume of gas so that there is no re-expan- 
sion in the cylinder; it seals the suction valve, the 
piston, the stufting-box, and the discharge valve, and 
thus prevents leakage; it takes up a good deal of 
heat set free during compression and thus economises 
power. 
The diagram, Fig. 6, on page 661, has been fur- 
nished to us by Messrs. Sterne and Co. It is based 
on experience obtained with the De La Vergne system, 
and is interesting as illustrating what has already 
been said as to preference for obtaining the cooling 
effect without the use of brine. There is, of course, 
the loss of efficiency grey! inseparable from the 


transmission of heat. It has 


lideg. The result is that the ammonia gas 


the compressor at higher back pressure if the direct 
system is used, than it would be if the brine system 

That means that a greater weight of 
r stroke, and, therefore, a 


higher duty is obtaired from a compressor of a given 
In the diagram the bottom figures 


show refrigeration pressures in pounds per square 
the 


were adopted. 
ammonia is circulated 


size and rating. 


inch with their corresponding temperatures, an 


figures at the side represent tons of ice produced. The 
curved marked ‘‘ capacity of machine” shows, for in- 
stance, that if the machine will produce 10 tons at a 
return pressure of 28 Ib., only 5 tons will be the out- 

The ‘* cost of fuel ” 


curve shows how this item of expense increases as 
“he ‘‘ work required” is also 


put if the back pressure be 6 lb. 


pressures are reduced. 
shown by a separate curve. 


There are, at Brighton, two multitubular dry-back 
boilers fitted with Meldrum’s furnaces, a type of 
The 

ammonia condensers are placed over a tank in the 
roof of the engine-house, and a special cooling arrange- 
ment of spraying nozzles is provided to cool the con- 
In Figs. 2 and 3 are shown the general 
The liquefied ammonia is 


led from the condensers to the cooling coils in an in- 
sulated chamber adjoining the engine-room, where, in 
expanding, it cools down the brine, which is circulated 

This cold brine is then led to the 


boiler adopted on account of limited space. 


densing water. 
arrangement of the plant. 


een found that it is 
possible to carry in direct expansion pipes, an evapo- 
rating pressure of 28 lb., and still have within them 
atemperature of 15 deg. Fahr. ; while only 19 Ib. can 


be carried in evaporating coils to keep the brine at 
asses to 
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The tanks are in two rows, and have a rope-driven 
crane over each. There are runner rails whereby the 





over the coils. 


rink-floor pipes, or to the ice tanks, or to both, as 


ice blocks can be easilv taken to the door of the tank- 
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may be desired, subsequently returning to the coils to = 3 ©) 
- rt ww 
be again cooled. PEEATER 
The eens plant is in a chamber adjoining the 
engine-room, and is on the cell system, the air con- 
tained in the water to be frozen being got rid of by agi- 
tation. By this means blocks of ice of perfect trans- 
parency and hardness are obtained. These measure 
4 ft. lin. by 3 ft. 7 in., and 8 in. thick, and the plant 
is capable of turning out about 20 tons per 24 hours. 
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THE REFRIGERATING PLANT AT THE BRIGHTON ICE RINK. 
CONSTRUCTED BY MESSRS. L. STERNE AND CO., LIMITED, ENGINEERS, LONDON AND GLASGOW. 
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room and to the loading platform. A separate steam | of construction or erection a number of refrigerating for Madeira, Manchester, Aberdeen, London and Liver- 

engine of the ghepaed vertical type provides the installations for this country and abroad, including a pool, and many others. 

power for driving the brine-circulating pump, the plant for Japan to make 50 tons of ice per day. They ; 

Water-circulating pumps, ice cranes, and agitating | have also completed a large cold saeenat plant for the Tar Russtan Navy.—Three ironclads of the Pereswiet 

“4 North-Eastern Railway Company at Hull Docks, an type are to be built at St. Petersburg for the Russian 
We learn that Messrs, Sterne and Co, have in course | ice-making plant for Kimberley, South Africa, a plant | Baltic fleet, 
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THE CIIILIAN CRUISER ‘‘O’HIGGINS.” 

THE first-class cruiser O'Higgins, of which we give an 
illustration on page 664, has just been completed by 
Messrs. Sir W. G. Armstrong, Whitworth, and Co., 
to the order of the Chilian Government, and is now 
lying in a lower reach of the Tyne ready to sail. 

She is inmany ways a most remarkable vessel, com- 
bining high speed with a powerful and thoroughly 
protected armament, an armour-belt over two-thirds 
of her length, and a large coal supply. The following 
are a few of the most important particulars of the 
O’Higgins: Length between perpendiculars, 412 ft. ; 
breadth extreme, 62 ft. 9 in. ; mean draught, 22 ft. ; 
displacement, 8500 tons. Her armament includes four 
8-in. quick - firing guns mounted separately in four 
barbettes of 6-in. armour, with gun-houses of armour 
7 in. to 5 in. in thickness ; three of these are placed 
forward with direct-ahead fire, and one aft firing 
direct astern; ten 6-in. quick-firing guns, four of 
which are placed on the upper deck in gun-houses 
made of armour 6 in. to 5in. thick, two direct-firing 
astern ; the other six 6-in. guns, are mounted on the 
main deck in casemates, whose fronts are of 6-in. 
armour and the backs of Sin. ; two of the 6-in. case- 
mate guns fire right ahead, and two right astern in 
line of keel. 

In addition to the above main armament, there are 
four 4.7-in. quick-firing guns mounted, two forward 
and two aft, on the shelter bridges, ten 12-pounder 
quick-firers, ten 6-pounders, and four machine guns 
carried in the tops. The direct-ahead fire of the 
O’Higgins—besides the guns of smaller calibre—in- 
cludes three 8-in. quick-firers, two 6 in. quick-firers, 
and two 4.7-in. quick-firers; the direct-astern fire is 
one 8-in., four 6-in., and two 4.7-in.; and on the 

unnery trials these groups of seven big guns, were all 
fired simultaneously by an electric discharge in line of 
keel, so as to thoroughly test the structure of the vessel, 
the only damage resulting being a broken marble slab 
in the Admiral’s cabin and a little glass. The broad- 
side discharge includes three 8-in., five 6-in., two 
4.7-in., five 12-pounders, five 6-pounders, and machine 
guns. ‘There are also two under-water broadside 
torpedo tubes, and a tube above water in the stern. 
The vessel is thoroughly equipped in every parti- 
cular, and the internal fittings are of an unusually 
elaborate and luxurious character. The O’Higgins 
is sheathed with wood and coppered, the advantage 
of this feature being especially brought into notice 
by the fact that all her speed trials were carried 
through successfully ; the vessel having never been 
into dock since her launch. The armour belt of the 
O'Higgins is 7 ft. deep, of 7 in. Harveyed nickel 
armour tapered to 5 in. at the extreme ends, and com- 
pleted by transverse bulkheads, while a curved pro- 
tective deck slopes down at the sides to meet the 
lower edge of the armour, which it thus supports ; its 
thickness is from 14 in. to 2 in. 

The machinery of the O'Higgins has been supplied 
by Messrs. Humphreys, Tenant, and Co., and she is 
provided with 30 Belleville boilers, with a maximum 
of 16,000 horse-power, with open stokeholds. The 
steam trials were made last month; on April 20 
and 21 she steamed continuously for 24 hours, the 
engines developing over 10,000 indicated horse-power 
during the whole period, and the speed realised dur- 
ing the 24 hours never falling below 19 knots. At 
the end of the 24 hours turning experiments were 
made, and with both engines going full speed ahead, it 
was found that she could reverse her direction in 
2 min. 6 sec., the tactical diameter being 1540 ft. and 
the diameter of the complete circle 1320 ft.; these 
measurements being equal respectively to 3.4 times 
and 2.9 times the underwater length of the vessel. 

On April 26 she went through her 6 hours’ full speed 
natural-draught trial, during which six consecutive 
runs were made on the measured mile course, with and 
against the tide, the mean speed on the six runs being 
21.52 knots, the mean of the last four runs giving 
21.7 knots. The machinery worked without the least 
hitch throughout the 24 hours’ and 6 hours’ trial, and 
gave the greatest satisfaction to all concerned. Both 
speed trials were run with the vessel at her mean load 
draught of 22 ft., at which she carries all weights, in- 
cluding ammunition, provisions, fresh water and stores, 
and 700 tons of coal. After the six hours’ speed trial 
the gun-firing trials alluded to above were successfully 
completed. 

Owing to illness, neither Sir E. J. Reid, the tech- 
nical adviser of the Chilian Government, nor Mr. Philip 
Watts, the designer of the O’Higgins, were able to 
attend the trials; Messrs. Armstrong were repre- 
sented by Mr. Saxton Noble, and Admiral Uribe, 
chief of the Chilian Commission, was present, with 
Captain Nunioz Hurtado, and numerous Chilian 
officers. It should be mentioned that owing to a 
strike of some of the firemen engaged for the trials 
by Messrs. Humphreys, about 150 Chilian stokers, 
who have come with the crew to take over the 
O'Higgins, were employed on both trials, and though 
they were quite unused to the Belleville boilers, no 
difficulty was experienced. 





SOUTH AMERICAN RAILWAYS. 


THE spring brings with it, as usual, a mass of details 
with respect to the leading Argentine railways. Fore- 
most amongst these comes the Buenos Ayres Great 
Southern Railway, which makes a step forward in its 
ordinary dividend distribution, the ordinary stock 
holders receiving a return at the rate of 54 per cent. 
per annum upon their capital for the second half of 
1897. The satisfactory sum of 257,472/. was available 
for dividend for the second half of the year, after pro- 
viding for interest on debenture and preference stocks ; 
and this, of course, was no ordinary result to work out 
in so generally a disappointing country as the Argen- 
tine Republic. The Buenos Ayres Great Southern 
Railway was, however, cheaply constructed, and it has 
also developed a respectable traftic. The receipts per 
train-mile run averaged 11s. 84d. in the second half of 
1897, as compared with lls. 34d. in the corresponding 
period of 1896. The working expenses were 4s. 114d. per 
train-mile run in the second half of 1897, as compared 
with 4s. 64d. in the second half of 1896. The profit 
was, accordingly, as nearly as possible 6s. 9d. per 
train-mile run in the second half of 1897, as compared 
with 6s. 8}d. per train-mile in the second half of 1896. 
The length of line in operation last half-year was 1469 
miles, as compared with 1403 miles. Both passenger 
and goods traffic improved last half-year, although the 
advance was more particularly marked in goods and 
live stock, The ratio of the working expenses to the 
traffic receipts last half-year was 42.44 per cent., as 
compared with 40.06 per cent. The company has a 
large extent of new line in course of construction. The 
principal extension on hand is that from Bahia Blanca 
to Neuquen, 350 miles ; the earthworks are in hand for 
about 200 miles, and rails have been laid to the extent of 
198 miles. A permanent service of trains is now carry- 
ing traffic to and from a station on the south bank of 
the Colorado, and a permanent bridge over the river has 
been completed and brought into use. Another im- 
portant extension is that from 25 de Mayo to San 
Carlos, San Carlos to Guamini, and Guamini to 
Saavedra, 256 miles. This line is being constructed 
at both ends; at the 25 de Mayé end the earth- 
works are in progress for a distance of 80 miles, and 
46 miles of rails have been laid. . At the Saavedra 
end, the preliminary works have been completed, and 
the general construction of the line has been com- 
menced. A line from Saladillo to Alvear, 30 miles 
in length, was opened for traffic on November i, and 
another line from Loboste Navarro, 15 miles long, 
was brought into operation on January 1. The 
construction of a branch from Hinojo to Sierra 
Baya, 34 miles in length, was commenced in 
November, and _ satisfactory progress has been 
made with the works. When the Neuquen branch 
has reached the banks of the Rio Negro, the company 
will be in direct touch with a large extent of territory 
which has hitherto been without means of communi- 
cation. It has become necessary to raise additional 
capital to complete the extensions in hand, as well as 
for other works which it may be necessary to under- 
take in the immediate future. It is proposed, accord- 
ingly, to raise 2,250,000/. at once by an issue of 4 per 
cent. extension shares; these shares will carry a fixed 
rate of interest until June 30, 1902, when they will be 
converted into ordinary stock of the company, ranking 
pari passu with the existing ordinary stock. The 
objects to which the new capital will be devoted com- 
prise port improvements at Bahia Blanca, new work- 
shops and additional rolling stock, an export dock on 
the Rachuelo, stone-ballasting the main line, and new 
oflices in London. 

Another Argentine railway company of some import- 
ance is the Buenos Ayres and Rosario Railway. This 
concern has developed into a network of 914 miles, as 
compared with 912 miles in 1886; 911 miles in 1895; 
911 in 1894 ; 903 miles in 1893 ; 855 miles in 1892; and 
632 miles in 1891. The gross revenue acquired last 
year was 673,525/., as compared with 729,615/. in 
1896 ; 637,781/. in 1895 ; 612,018/. in 1894; 580,1510. in 
1893 ; 550,8562. in 1892; and 436,428/. in 1891. The 
net revenue last year was 213,621/, as compared 
with 363,192/. in 1896 ; 310,522/. in 1895; 294,984/. in 
1894 ; 280,266/. in 1893 ; 280,772/. in 1892; and 196,660J. 
in 1891. The considerable falling off observable in 
the net revenue last year was occasioned by the de- 
pression resulting from the poor Argentine harvest 
of 1896-7. The working expenses were also in- 
creased by additional wages conceded to the drivers 
and firemen employed upon the system. The ratio 
of the working expenses to the traffic receipts stood 
last year at 56.41 per cent., as compared with 
52.22 per cent. in 1896 ; 51.31 per cent. in 1895; 59.80 
per cent. in 1894 ; 51.69 per cent. in 1893; 49.03 per 
cent. in 1892 ; and 54.94 per cent. in 1891. The divi- 
dend upon the ordinary stock last year was at the 
rate of 2 per cent. per annum, as compared with 3 per 
cent. per annum in 1896; 2 per cent. per annum in 
1895; 14 per cent. per annum in 1894; and nil in 
1893, 1892, and 1891. The number of train-miles run 
last year was 1,927,922, as compared with 1,843,848 
in 1896; 1,766,728 in 1895; 1,747,404 in 1894; 





1,709,717 in 1893; 1,548,866 in 1892; and 1,460,866 


in 1891. The passenger traffic appears to be 
steadily expanding, the number carried last year 
having been 2,579,306, as compared with 2,550,118 
in 1896; 2,087,384 in 1895; 1,959,382 in 1894; 
1,765,532 in 1893; 1,592,297 in 1892; and 1,435,509 
in 1891. The aggregate weight of goods carried 
last year declined to 892,020 tons, as compared with 
1,514,000 tons in 1896 ; 931,946 tons in 1895 ; 887,015 
tons in 1894 ; 708,764 tons in 1893 ; 627,456 tons in 
1892; and 600,183 tons in 1891. The Argentine har- 
vest for 1897-8 has been a much more satisfactory one, 
and a large movement of grain has been taking place 
during the last three months, so that the returns for 
1897-8 promise to be much better than those for 1896-7. 
The number of locomotives upon the system at the 
close of last year was 109; the number of vehicles 
available in the coaching department at the same date 
was 340, and in the goods department 4448. The ex- 
penditure made on capital account to the close of 1897 
was 9,993,155/. Upon the Los Conchas branch the 
works at the Tucuman Station have only been recently 
completed. A dock 117 ft. wide and 500 ft. in length 
has eee completed here; it is sufficiently large for pre- 
sent requirements, and it can be extended if necessary. 
A concession has been obtained for the construction of 
a retaining wall and embankment in the river to con- 
nect the goods yard of the company at Retiro with 
certain Government lines at Maderoport ; work was 
begun in July, 1897, and has been proceeding satis- 
factorily. A branch about two miles in length has 
been constructed to Puerto Borghi, a shipping port on 
the Parana, to which the provincial lines of Santa Fé, 
which are in connection with the Government line 
from Tucuman to San Carlos, also have access. The 
recent rise in the price of wheat will probably be of 
great advantage to the Buenos Ayres and Rosario, and 
other Argentine railways. It is doubtful, however, 
whether the production of wheat in Argentina will 
not—at any rate for some time to come—be subject to 
great fluctuations, as Argentine farmers have not only 
to contend with drought difficulties, but are also atilicted 
with locust invasions, especially in the southern pro- 
vinces. The Argentine Government has endeavoured 
to combat the locust difficulty of late with increased 
vigour; but it is, none the less, a serious and ever- 
occurring trouble. 

The accounts of the Recife and Sao Francisco 
(Pernambuco) Railway Company for the second half 
of last year, reflects only too accurately the deplor- 
able condition to which Brazil has been reduced by 
civil strife and reckless government. The traftic re- 
ceipts declined in the second half of last year to 
197,292/., as compared with 247,702/. in the second 
half of 1896; the working expenses were 190,443/., 
as compared with 202,939/. The decrease in the traffic 
was attributable to depression in trade and the abnor- 
mally low rate of exchange. The depreciation of the 
milreis is a very grave difficulty in Brazil. The 
proper value of the milreis is 27d.; after four or five 
years of Republican Government, however, the 27d. 
had sunk to 10d., and now it is barely 6d. This ter- 
rible depreciation of the standard coin of Brazil has 
paralysed the business and disorganised the finance 
of the country, and all attempts to grapple with the 
trouble have thus far proved unsuccessful. Paper 
money was created by the million by the reckless ad- 
venturers who assumed the direction of Brazilian 
affairs on the fall of Dom Pedro Segundo ; the old 
story of the French assignats was repeated, and Brazil 
has not yet emerged from the terrible financial abyss 
to which she was reduced. The directors of the 
Recife and Sao Francisco are prudently endeavouring 
to reduce the outgoings of the system. At present, 
however, the dividend depends entirely upon the 
guarantee given by the Brazilian Government, 
which has thus far been paid with creditable re- 
gularity. The Recife and Sado Francisco Railway 
is 774 miles in length, and at the close of last year 
734 miles had been laid with steel rails. The 
train mileage has been greatly reduced, from con- 
siderations of economy; the whole distance run by 
trains in the second half of last year did not exceed 
147,609 miles. Brazil is naturally arich country, and 
with sound and economical administration she ought 
to be able to re-establish her credit. This important 
step once attained, a great improvement might be 
looked for in Brazilian railways. It may have been 
observed that the construction of new ships for the 
Brazilian Navy has been stopped, that legations and 
embassies are being suppressed, that the staff of 
Government employés is being reduced, and ee 
severe economy is being enforced in all directions. a 
may be hoped that such measures as these will not . 
without effect. But, after all, the great thing which 
has to be done would appear to be the | geere of the 
currency of Brazil upon a stable and satisfactory 
basis. 





EAsTern oF France Ratway.—The rolling stock uy sy 
this system at the commencement of 1898 was as follows: 
1350 locomotives of various types, 1121 tenders, « 
passenger carriages, and 31,292 goods trucks, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of the Master Cutler.—The death took place on 
Monday evening of Mr. Maurice George Rodgers at his 
residence, Hilldarrock, Sheffield, at the early age of 42. 
Mr. Rodgers was a lineal descendant of one of the 
founders of the celebrated firm of Joseph Rodgers and 
Sons, cutlery manufacturers, a firm whose trade mark 
dates back over two centuries. On leaving Malvern 
College he was bound an apprentice to the firm, and in 
the various workshops and warehouses gained a thoroughly 
practical knowledge of the various branches of the cutlery 
trade. In 1875 he began to travel for the firm, and in 
the next 11 years he visited all the principal towns and 
cities in Great Britain and Ireland. At this time the 
business was turned into a limited company, and in 1886 
Mr. Rodgers was appointed managing director—a position 
he continued to hold. Twice he visited South Africa 
in the interest of the firm; and in many ways showed 
himself a thoroughly capable man of business. Mr. 
Rodgers joined the Cutlers’ Company in 1886, and having 
assed through the various union offices, he was in Septem- 
for last duly installed Master Cutler. For nearly 20 years 
he was an officer of the Sheffield Artillery Volunteers, and 
retired a year ago with the rank of major. He was also 
an active supporter of the charitable institutions of the 
city. Mr. Rodgers was the only member of his ancient 
family who has filled any public office. He was a very 
kind hearted man and enjoyed the esteem of those who 
knew him best respected him most. If precedent be fol- 
lowed, the last Master Cutler (Sir Alexander Wilson) will 
take up the duties during the remainder of the term. 


Mr. Joseph Needham.—There has been much regret at 
the sudden death of Mr. Joseph Needham, at the age 
of 65. He was the senior partner in Needham Brothers, 
Limited, cutlery manufacturers; and also a director 
of several local limited companies. There was a very 
large representative gathering at his funeral. 


Sheficld and its Electric Light.—A poll of the rate- 
payers of Sheffield has been taken under somewhat 
annoying circumstances. The Corportion had agreed 
to purchase the undertaking of the Sheffield Light 
and Power Company, and called the ratepayers 
together to obtain their sanction to the same under 
the provisions of Seeman’s Act. It was expected to be 
a purely formal proceeding, and no effort was made to 
secure the attendance of cage ce A number of people 
interested in the putting down of private installations 
and the wiring of premises were present, and because the 


Lord Mayor refused to promise that the Corporation | 5J 


would not continue this branch of the company’s business, 
they outvoted the proposal to purchase. A poll was de- 
manded, and was taken this week, with the result that 
28,130 voted with the Corporation and 1965 against. The 
cost of taking the poll is over 10002. 


Limited Companics.—The results of the working of 
several local limited companies during the past year have 
just been made known. The directors of William Cooke 
and Co. report a net profit after paying interest on pre- 
ference of 6284. 15s. 5d., which, with 1367/. 19s. brought 
forward, made a total of 76162. 17s. 5d. available for divi- 
dend. They paid 35s. per share, wrote off 1863/., and 
carried forward 16147. In 1874 and 1875 the company 
paid dividends of 10 per cent. ; and then for 19 years the 
shareholders received nothing. The shares are 50/. (451. 
paid); and while in 1887 they were sold at 1/. each, they 
are now quoted at 34/. 10s. The Hallamshire Steel and 
File Company, Limited, made a profit on the year of 
3435/., out of which they paid a dividend of 22s. 6d. per 
share (15/. paid), carrying forward 16147. The Neepsend 
Rolling Mills Company, Limited, made a profit of 18141., 
and paid a dividend of 4s, per share (7/. 10s. paid). 


A Disastrous Fire-—A fire of a serious character 
occurred on Friday night at the works of Messrs. 
William Jessop and Sons at Brightside. It broke out 
in the pattern shop, and spread with such rapidity that 
the place was gutted. The efforts of the firemen were 
directed to saving the adjoining premises, in which they 
were successful. The patterns were the accumulations of 
years, and included more than 20 of Hall’s patent anchors, 
of which the company are manufacturers. 


Steel and Iron.—The reports of the heavy branches of 
trade are that all departments are well employed, and 
that in many of them the Whitsuntide holidays will be 
curtailed as much as possible. In the lighter industries 
the home trade is quiet, and comparatively little is doing 
with many foreign markets owing to the disturbed state 
of the political world. Manufacturers of tools of all 
kinds are anything but well off for work. 


The Coal Trade.—Business in steam coal continues on 
much the same level as last week, most of the collieries 
working six days a week in place of the usual five days 
which is considered full time. This extra day qunctiontey 
compensates for the extra output necessitated by the 
Welsh strike. Prices continue firm, the special lots for 
the Welsh market do not now command more than from 
Is, to 1s. 6d. per ton above normal contract prices. House 
coal is in a demand and values firm, being still the 
3 as the prices prevalent at the beginning of the 

er, 





Paris.—The outstanding indebtednness of Paris stood 
at the commencement of this year at 73,851,724/. This 
total was represented by eight loans contracted between 
1865 and 1896. The borrowing process has proceeded at 
an accelerated rate since the fall of the Third Empire in 
_ The heaviest of the eight loans was contracted in 

“l, the year of the occupation of Paris by the Germans 
and the subsequent revolt of the Commune, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and the tone of the mar- 
ket was less cheerful than a week ago. Producers of pig 
iron, however, nearly all of whom are well supplied wit 
orders, were not disposed to reduce their quotations. 
At the same time, the downward movement in warrants 
naturally caused easing in quotations for makers’ iron. 
Buying was limited mostly to small lots for present 
wants, there being little or no disposition shown to 
enter into contracts for delivery ahead. Asa rule sellers 
quoted 40s. 9d. for prompt f.o.b. delivery of No. 3 g.m.b. 

leveland pig iron, but 40s. 74d. was accepted, and in 
some odd cases as low as 40s. 6d. was taken. Nominally 
41s, was the quotation for summer and autumn delivery. 
No. 1 Cleveland pig, was 42s. 6d.; No. 4 foundry, 39s. 9d; 

ey forge, 38s. 6d.; and mottled and white, each 38s. 3d. 

fiddlesbrough warrants opened at 40s. 7d., but eased 
by the close to 40s. 54d. cash buyers. East coast hema- 
tite pig was hardly so firm as a week ago, nor was the 
demand quite so good, several wants having been satis- 
fied, but it was still in good request, and about 51s. 6d. 
was the general quotation for early delivery of Nos. 1, 
2, and 3. There was little or nothing doing in Spanish 
ore. Rubio was nominally 15s. 3d. Middlesbrough 
hematite warrants were put at 52s. cash by holders, and 
they would not listen to less. Buyers, however, were not 
to be found at such a price. To-day’s market was very 
flat. Prices for makers’ iron were not quotably altered, 
but they were decidedly weaker and very little business 
was transacted. The only quotable change was in 
Middlesbrough warrants which fell to 40s. 4d. cash 
buyers. Shipments of pig iron for May continue unsatis- 
factory, and they promise to be considerably below those 
for the corresponding period a year ago. 


Manufactured Iron and Stecl.—A good account can 
again be given of the manufactured iron and steel trades. 
Work is plentiful in all departments, inquiries concerning 
new contracts are numerous, and quotations for most 
descriptions are moving in the right direction. There is 
a large consumption of steel for shipbuilding purposes. 
Most of the produce is being taken up at home, and, in 
fact, shipments compare very unfavourably with those 
for last May. The following are now about the market 
quotations: Common iron bars, 5/. 10s. ; iron ship-plates, 
5/. 103s. to 5/. 12s. 6d.; iron ship-angles, 5/. 7s. 6d. 3 steel 
ship-plates, 5/. 17s. 6d. to 6/.; and steel ship-angles, 
15s.—all less the customary 24d. per cent. discount 
for cash. Heavy sections of steel rails remain at 4/. 10s. 
net at works. 


Coal and Coke.—Fuel, on the whole, is steady. Bunker 
coal isin very good demand, but the supply is abundant. 
Manufacturing coal shows no change in price. Coke is 
very firm, and the supply is none too plentiful. Up to 
14s, 6d. has been asked for good blast-furnace qualities 
delivered here, but 14s. would probably still be accepted 
by most firms who have any to dispose of. 








Divipinc WHEELS.—An interesting method of origi- 
nating a dividing wheel is described by Mr. John 
Randol in a recent issue of the American Machinist. 
It appears that the Newton Machine-Tool Works, of 
Philadelphia, required an accurate dividing wheel for 
a very large gear cutter. A wheel prepared on a 
machine of standard make, showed, on careful examina- 
tion, errors too large to be admissible. The plan 
next tried was to hob a wormwheel out of the solid, 
but again examination showed errors. It was then de- 
cided to split the wheel, fastening the two parts together 
with taper pins, and then hob out the teeth. This done, 
the two parts of the wheel were to be turned through, 
say, 180 deg., and re-bolted in this position, when the 
errors would be shown by the half teeth failing to corre- 
spond at all parts of the circumference. Re-hobbing it 
would reduce these errors ; and finally, by repeating the 
operation several times, coincidence of the half teeth 
would, it was hoped, be attained in all portions, and with 
it a correspondingly true wheel. In carrying out this 
scheme of work, the two halves of the wheel were clamped 
to each other by bolts and by four taper pins, the latter 
exactly quartering the wheel. This exact division was 
obtained by means of trial and error. The four holes were 
bored as accurately as possible at first. Then the two 
parts shifted round through 180 deg. and one taper 
pin put in place. The error (doubled in value) was 
then shown by the lack of coincidence of the two 
holes opposite this pin. This error was examined 
through a glass, and the difference divided as accu- 
rately as possible, the two halves being then clamped 
together, and the holes again Bones, | the reamer 
being carried down to exactly the same depth in each 
hole. The operation was then repeated, until finally the 
four holes coincided in all positions. This work occupied 
two careful men four days. This done, the blank was 
next placed in the ‘‘hobbing” machine, and the teeth 
cut to nearly the full depth. The two parts were then 
unbolted and turned half-way round relatively to each 
other, when the error was found to amount to about 
?zin. On re-hobbing in this new position, the corre- 
spondence of the half teeth was found on testing to be 
nearly perfect. The two parts were then turned through 
an angle of 90 deg., and very light hobbing continued. 
These series of operations were repeated six times more, 
the hob barely cutting, and then examination showed 
the half teeth to match perfectly in all positions. The 
total time occupied in this work was two days, so that a 
very perfect dividing wheel, having 240 teeth, was thus 








originated in a period of only six days in all, 





NOTES FROM THE SOUTH-WEST. 


Cardiff Corporation Water Works.—On Friday the 
Water Works Committee of the Cardiff Town Council 
paid a visit to the reservoir works at Penylan. . About 70 
men were found at work, and everything was proceeding 
in a satisfactory manner. The committee inspected every 
department of the work— the trenches, the concrete 
bottom, the portions of the wall already built, the 
material, the cement sheds, and the washers preparing 
the stones to be passed through the crushing machines. 
They afterwards went to the Heath filter-beds, which are 
—_ eee: Five were in full work, and one was being 
cleaned. 


Keyham Factory.—Notwithstanding the large amount 
of work already on hand at Keyham, the Lords of the 
Admiralty have entrusted the torpedo-tube manufactur- 
ing department with an order for eight submerged 
torpedo tubes, four of which will be supplied to the line- 
of-battleship Implacable, about to be laid down at Devon- 
port, and four toa line-of-battleship (at present unnamed), 
which is to be commenced at Devonport early in 1899. 
These torpedo tubes will be made for firing 18-in. White- 
head torpedoes, and they will cost about 20007. each. At 
the present time the Keyham torpedo shop is manu- 
facturing four submerged tubes for the line-of-battle ship 
Ocean ; two for each of the cruisers Hermes, Hyacinth, 
Highflyer, Spartiate, Hogue, and Sutlej; two above- 
water tubes for the cruiser Psyche; and about 20 above- 
water tubes for the torpedo-boat destroyers which are to 
be fitted out at Devonport during the remaining months 
of the year, 


Gosport.—The Gosport District Council has approved a 
drainage scheme. The Council proposes to deodorise the 
sewage and deposit it at Spithead. The Lords of the 
Admiralty will have to be consulted before the scheme 
can be carried out. 


Newport Tramways.—For an extension of the Newport 
tramways along Caerleon-road and Shaftesbury-street, 
and the doubling of the existing line over the bridge, 
together with paving by wood blocks the whole of Com- 
mercial-street from its intersection by Charles-street to 
the bridge, the works committee of the Newport Town 
Council has decided to recommend the acceptance of the 
tender of Messrs. A. S. Morgan and Co., a local firm, 
The estimated outlay is 14,2802. 


Bristol Docks.—A report presented to the Docks Com- 
mittee of the Bristol City Council on Monday by Mr. 
McCurrick showed that considerable progress has been 
made with the scheme of river improvement, and that 
— for a railway along Cumberland-road were well 
in hand. 


London and South-Western Ruilway.—The ratio of the 
working expenses to the traffic receipts upon the London 
and South-Western Railway in the second half of last 
year was 53.76 per cent., as compared with 52.28 per 
cent. in the corresponding six months of 1896. The 
number of locomotives upon the system at the close of 
December, 1897, was 702, as compared with 696 at the 
close of June, 1897. The number of tenders was 421 and 
415 respectively. The number of vehicles in use in the 
coaching department at the close of December, 1897, was 
3618, as compared with 3566 at the close of June, 1897. 
The number of trucks used for the conveyance of mer- 
chandise and minerals at the close of December, 1897, 
was 11,391, as compared with 11,031 at the close of 
June, 1897. The cost of locomotive power in the second 
half of last year was 295,836/., as compared with 277,207/. 
in the corresponding period of 1896. The cost of the coal 
and coke consumed in the locomotive department in the 
second half of last year amounted to 98,959/., as com- 

red with 90,411/. in the corresponding period of 1896. 
The aggregate distance run by trains in the second half 
of last year was 8,503,183 miles, as compared with 
8,187,154 miles in the corresponding period of 1896. The 
cost of maintaining way and works in the second half 
of last year was 218,817/., as compared with 204,540/. 
in the corresponding period of 1896. The length of line 
maintained in the second half of last year was 862 miles 
23 chains; a similar mileage was maintained in the six 
months ending December 31, 1896. 


Cardiff.—Coal shipments from Cardiff are once more 
increasing, having risen last week to 120,000 tons ; — 
are still, however, far below their customary level. 
The best steam coal has made 23s. to 23s. 6d. per ton. 
There has been a fair current of business in patent fuel 
and coke for prompt and early delivery ; foundry coke 
has been making 20s. to 25s. per ton. 








IRRIGATION IN CALIFORNIA.—A proposal has been made 
to irrigate a large tract of the Colorado desert with water 
from the Colorado. It is proposed to reclaim a tract 
covering 1,600,000 acres, and it is believed that the entire 
system of canals necessary to do this, can be constructed 
for about 60,0002. The lands to be watered are in San 
Diego and Riverside counties in the north-west corner of 
Lower California, a considerable portion of which is owned 
by the Southern Pacific Railroad. 





THe EASTERN AND AvsTRALIAN Mats.—The Post- 
master-General has entered into contracts with the Penin- 
sular and Oriental Steam Navigation Company and the 
Orient Steam Navigation Company for a fortnightly con- 
veyance of Australian mails to and from England (the 
joint service being a weekly one) for a term of seven 
years, commencing February 1, 1898, A subsidy of 
85,0001. per annum is granted to each por ap | for the 
conveyance of the Australian mails, Western Australia, 
South Australia, Victoria, Tasmania, and New South 





Wales, particitating in the service, 
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SOME FACTORS IN THE INDUSTRIAL 
PROGRESS OF GERMANY. 

THE study of industrial and social evolution is 
becoming more and more complex, and it is of in- 
creasing importance that all the factors involved 
should be carefully noted. Politicians and manu- 
facturers have hitherto been too much in the habit 
of looking at the surface of things, and neglecting 
the unseen but probably the most potent forces at 
work. The present time, of all the times in the 
history of the world, in the departments of politics, 
war, and industry, presents problems of a most 
complex nature, and it is exceedingly difficult for 
ordinary observers to read the interpretation of the 
laws which govern the developments that are 
going on. Without attempting the réle of philo- 
sopher, it will be useful occasionally to direct the 
attention of our readers to some of the aspects of 
industrial change which seem to demand considera- 
tion, and especially to the policy and action of 
Continental Governments. 

The Austro-Hungarian Minister for Foreign 
Affairs, in a recent speech, directed the attention 
of Parliament to what he considered the most effec- 
tive means for promoting the commercial interests of 
the country. He reminded the members that not 
long ago he had spoken to them on the same sub- 
ject and had emphasised the fact that the struggle 
for life would be very severe in the coming 
century, and that it would be necessary to use 
the full resources of the State in order to secure 
and defend their positions in the markets of 
the world, and these views had secured the ap- 
proval of the members and of the Government ; 
the action of the latter being chiefly in two direc- 
tions, namely, in developing the Navy and im- 
proving the Consular service. Russia and Germany 
had got the start of them in the race, but in the 
future it must be recognised as indispensable that 
a larger proportion of the resources of the country 
should be devoted to promoting its industrial and 
agricultural welfare. We have more than once 
recently noted the industrial progress of Russia, 
and the efforts of the Government to advance it, 
but it is to Germany that we must look for a fuller 
development. The Report on Trade in Germany, 
by Mr. T. R. Mulvany, the British Consul at 
Dusseldorf, which was recently presented to Par- 
liament, directs attention to some aspects of German 
trade and the conditions which affect it, which are 
not usually fully considered by writers on the sub- 
ject, and as he speaks with the authority derived 
from a close observation of German methods, it 
will be well if some attention be given to the con- 
sideration of his statement of facts, although, cf 
course, it does not follow that we need necessarily 
agree with all his deductions. 

The reader of the report is at once struck with 
the fact that it contains much more speculative 
philosophy than is usually to be found in the docu- 
ments which are issued from the Foreign Office. 
This is not to be objected to if it is clearly under- 
stood that the fact that certain opinions which are 
to be found in a document issued by Governmen 
authority are not, therefore, to be taken without 
due consideration. Even statistics require very 
careful handling, for while it may be quite correct 
to say that they can be made to prove anything, 
there can be no doubt but that they can be made 
to appear to prove what is very far from the truth. 
Mr. Mulvany warns his readers on this subject, 


and says that while it is true that statistics are of 
great value, recording as they do the depression, 
the rise or inflation of prices, as a rule, the figures 
are only published when the highest and lowest 
figure has been touched and has become a matter 
of history; and they are, therefore, only in a 
measure, a guide for the future. It will be obvious 
that that measure is but a small one, as new and 
different influences, consequent upon the forward 
march of industry, have to be met; what they do 
afford is a groundwork of estimate as to the best 
means of exercising a reasonable control over the 
tendencies of trade, to those in power. The old 
days are gone when all was left to a mere matter of 
supply and demand. They are passed owing to 
the enormous progress made in science, in civilisa- 
tion, in the expansion of empires, and the develop- 
ment of mineral wealth of nations that were not 
in the race even 30 years ago. In these circum- 
stances, and with the still further developments to 
be expected in the immediate future, it has become 
a national necessity that statesmen shall devote a 
much larger amount of attention to the mercantile 
affairs of their country than heretofore, especially 
as it is the mission of civilised nations to extend 
their field of action. Thus the demand for goods 
must increase, but the powers of production of the 
old and various new centres of manufacture will, 
under greater and still greater tension of competi- 
tion, more than keep pace therewith, and thereby 
rendering such a course all the more essential. 

Mr. Mulvany gives the Germans the credit of 
forming the programme of their imperial mercan- 
tile policy, in their usual philosophical and scien- 
tific methods, from this broad standpoint, and of 
profiting by the experience which they have bought. 
Their favourite maxim is ‘‘ Zahlen beweisen ;” in 
other words, figures prove facts, which they have 
studied to some purpose, and they are setting with 
a will to work out a system by which they hope in 
future to avoid falling into mistakes, which would 
be all the more dangerous to them, having entered 
the commerce of the world with larger figures to 
deal with than heretofore. At the same time, they 
are asserting themselves with all the power of the 
industrial centres they possess, and the lessons to 
be learned from past difficulties are not likely to be 
forgotten. There is every sign of their turning 
them to good account with the aid of that organisa- 
tion which they have acquired under compulsory 
service in the Army. Of course it is amongst the 
higher educated men, including the technical and 
commercial classes, that it has as yet borne the 
best fruits, and Mr. Mulvany thinks that the value 
obtained through the development of the powers of 
organisation more than compensates for some of 
the evils. 

He defends the parental Government of the Ger- 
mans and justifies it by considering its working 
effect on trade. With a complete system of State 
railways and moderate protective tariffs, Germany, 
though late in life, has entered with success into the 
ranks of the world’s commerce with a commercial 
fleet, although quite in its infancy, an accomplished 
fact. Their banks have branch establishments 
in many parts of the globe, as also have the 
manufacturing and trading firms, with their own 
countrymen all over the world as their agents and 
clerks, thousands of Germans finding employment 
in foreign banks and commercial offices, in which 
many of them hold influential positions. They are 
to be found everywhere abroad, as an intelligence 
department of the ‘‘ Fatherland,” commercial out- 
posts with a complete network of private inquiry 
offices, in which their talents as linguists, their 
adaptibility to the habits, customs, and require- 
ments of the country in which they have been 
placed, or which they have selected as their field of 
action, render them good service. The Tables 
which Mr. Mulvany gives at the end of his report 
amply confirm his statements, but we need 
not enter meantime into their details, as our 
present object is rather to trace the general 
forces at work. What he has mentioned above is 
to a large extent a matter of commercial enter- 
prise and suitable education—not of action on the 
part of the Government ; but he goes on to speak 
of the trade syndicates and conventions, the objects 
of which are to obviate in future the results of 
inflation by seeking to stem or retard the flood 
tide in its action, seeking at the same time to 
develop export trade, which, with the long dis- 
tances of inland transport, is only possible at 
moderate prices; in many cases lower than the 
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perative to enable them to hold the ground won in 
hard times, and in it the State supports them, by 
low freights on the preferential principle; freights 
which, however, they consider are not yet low 
enough to meet the requirements of the case. The 
question, of course, is: If the prices charged by 
German manufacturers to foreign purchasers are 
lower than the cost of production, who makes 
up the difference and provides the manufacturers 
with a profit? The German people have to pay 
through State conventions, these being really 
taxes upon them to enable German goods to be 
pushed into foreign markets, and the problem is: 
How long can Germany afford to sell to other 
countries at a loss? For it is evident that the in- 
crease of her trade under such conditicns must be 
an increase of the burden on the people, unless 
the indirect advantages more than counterbalance 
that increase. 

Mr. Mulvany seems to think that they do, and 
he puts aside the argument of the free-trader, which 
says, ‘‘only give them time enough, and they will 
hang themselves with the protective rope, for the 
consumer is paying the cost of all this development.” 
He points out that the proofs in support of such 
arguments are conspicuous by their absence, seeing 
that the people themselves, the working classes, 
live and dress better, and at the same time save 
more money, as the statistics of the savings banks 
go toshow, than ever they did before, and if abject 
poverty does exist, it is not en evidence as in 
London, for instance, a reproach we have but too 
often to silently accept from German lips, notwith- 
standing the great charitable institutions of our 
great city. Among the German working classes, 
the sick, the wounded, invalided, aged and infirm, 
ars provided for out of the funds of the compulsory 
insurance to which the State, the employer, and 
the employed, contribute in certain proportions. 
The funds arising from these schemes, and the 
money invested in the savings banks, are employed 
to a considerable extent in providing houses and 
plots of ground for the working classes. Taken as 
a whole, the results attained in a formerly poor, 
but now wealthy country, speak for themselves. 
Mr. Mulvany says that the enormous progress 
made under an Imperial Government cannot 
be attributed to any wonderful discovery of un- 
known mineral wealth or other resources, or to 
any great boom; it has not been made in leaps 
and bounds, but in a steady forward movement, 
step by step on a fixed programme, even against 
the stream of trade of old-established industrial 
and commercial countries. He has some very 
pointed remarks on the methods of British mer- 
chants and manufacturers in conducting business, 
and says that they seem to think that the old lines 
they worked on 50 or 60 years ago are good enough 
for the present day ; and he strongly urges the 
necessity of adapting themselves to an entirely 
changed state of things. : 

After reviewing the chief facts of the case, Mr. 
Mulvany asks: ‘‘Is there in the history of the 
commercial world a parallel case of an old country 
having made such strides towards commercial suc- 
cess within half a century as that of Germany, 
which was only constituted an empire some 27 
years ago, during which time such an abnormally 
long depression in trade was passed through, with a 
huge army to support, a navy to create and develop, 
and so much to learn’? The thing is unique under 
a military, parental, and now Imperial Govern- 
ment.” 

The secret of this remarkable success Mr. 
Mulvany thinks has its groundwork in the military 
organisation which is applied to trade and industry, 
with the result that Germany, a great military 
power, is on the eve of development with a naval 
and commercial power of the first order. He 
further believes that a large part of the Bill of 
costs of the German Empire is paid by the foreign 
manufacturer, who has to cut down his prices in 
order to pass the customs, to compete with the 
Germans in their home markets. This observation 
has convinced him, even against his will, that well- 
trained military men are the best organisers for 
industrial and commercial undertakings. The 
German Army is the finishing school for practical 
life, one in which great attention is paid to the 
development of the intellect of each member. 
Although the ordinary elementary education system 
of Germany is very complete, all branches of 
general education are continued in the barrack 
school classes under a searching supervision of the 
commanding officers, with a cumplete system of 





examination as to proficiency ; all not merely in 
the interests of the army or navy, where also the 
system is carried out on board ship, but of the 
State at large, consequently of industry and com- 
merce. Evening trades schools have become com- 
pulsory since the beginning of this year, while, as 
is well known, the higher branches of education 
are very fully provided for, although Mr. Mulvany 
seems to overlook to a very considerable extent 
this aspect of the work. After all, it must 
be admitted that the education of the leaders of 
industry is more important than that of the great 
body of the workers, if we only look at the subject 
from a financial and industrial point of view. This, 
indeed, seems to be the weak part of Mr. Mulvany’s 
report. He has unduly emphasised those aspects 
of German social organisation which have come 
directly under his own observation, and overlooked 
those which from some points of view are more im- 
portant. 

We cannot, of course, meantime discuss com- 
pletely the place which the higher education has 
taken in the industrial development of Germany, 
but we would emphasise the fact that the most 
competent judges of the matter are of opinion that 
it is the attention which has been paid to the 
progress of pure science that has led to so much 
progress in its industrial application. Professor 
William Ostwald, of Leipzig, recently stated that 
some time ago he had occasion to preside at a meet- 
ing consisting of about two-thirds practical men 
and one-third teachers, and he was surprised to find 
the unhesitating belief of the former of the useful- 
ness of entirely theoretical investigations. The 
consequence has been that the organisation of the 
power of invention in manufactures and on a large 
scale, is unique in the world’s history, and is the 
very marrow of the splendid scientific and industrial 
development of Germany. Each large chemical 
works, for instance, has the greater part of its 
scientific staff—and there are often more than 
100 doctores phil. in a single manufactory—occu- 
pied, not in the management of the manufacture, but 
in making inventions. The research laboratory in 
such a work, is only different from one in a univer- 
sity by its being more splendidly and sumptuously 
fitted than the latter. He had heard from the busi- 
ness managers of such works that they have not 
infrequently men who have worked for four years 
without practical success ; but if they know them 
to possess ability they keep them notwithstanding, 
and in most cases gain sufticient to pay the expenses 
of former resultless years. 

The influence of the work of men of this type 
is certain to be very important. The military 
training of the operatives no doubt hes its useful 
points, but it may be bought too dearly, and ata 
price which Britons would not willingly pay. 
Whether the forms of protection which are carried 
on in Germany are not also bought too dearly by 
the great body of the people, we will not meantime 
attempt to answer. Mr. Mulvany has no doubt in 
affirming that the existing arrangements appear to 
suit well the geographical position of the Empire 
and its requirements as a State. He admits that 
German institutions do not perhaps in all cases 
meet English views, but they are worthy of note, 
and much can be learned from them, being as 
they are the outcome of experience gained in hard 
times. The science of national economics is still 
in a very elementary stage, and it is possible that 
the experience of Germany may extend our ideas 
regarding it. 








STEAM VEHICLES FOR HEAVY 
TRAFFIC. 

Tue Liverpool Self-Propelled Traftic Association 
have done good work in organising the competi- 
tion for heavy-load vehicles which is taking place 
during the present week on the roads which sur- 
round Liverpool. The ‘‘auto-car” has by no 
means gained the affections of the British public 
so far. As generally seen, it is malodorous, noisy, 
and ill-favoured. The average Englishman is too 
fond of a horse to care for journeying the country 
about in one of these rattling contrivances ; which 
—though they may travel at a considerable pace 
on the level, and are too often rushed down hill at 
speeds which can only be described as excessive, 
and are certainly dangerous—are apt to become 
hopelessly ‘‘ bogged” on a very soft road, whilst 
their hill-climbing powers are decidedly poor. It 
may be that the Liverpool Association, of which 
the Earl of Derby is President, recognising some- 





thing of this kind, has made its chief bid for public 
recognition, take the form of a heavy traffic com- 
petition. 

We have on a previous occasion given the names 
of those makers who responded to the Associa- 
tion’s invitation to compete for the substantial 
prizes offered, but finally only four vehicles came 
to the starting post, and these were sent by three 
firms, viz., The Liquid Fuel Engineering Company, 
of Cowes ; the Steam Car and Wagon Company, of 
Chiswick ; and the Lancashire Steam Motor Com- 
pany, of Leyland. We described and illustrated 
last week the vehicle entered by the Lancashire 
Company, and also a Thornycroft steam car con- 
structed by the Chiswick firm. In regard to the 
latter, it should be explained that the tipping body 
shown in our illustration was not in place on the 
Thornycroft vehicle during the trial, but in other 
respects the arrangement was as described by us. 

In the original programme the competition was 
divided into classes, but it was found necessary to 
break through this arrangement before the trials 
commenced, and each competitor carried a different 
weight of load on the trial. The Cowes wagon had 
the lightest load, namely, 2 tons, and the steam van 
sent by the Steam Car and Wagon Company had 
the heaviest, namely, 5 tons. Another van sent 
by the Chiswick firm carried 25 tons, and the 
Lancashire steam lorry 4 tons. At the time of 
writing the competition is not completed, but 
enough has been done to show the great number of 
difficulties that ensue directly an attempt is made 
to carry heavy loads at a smart pace. Liverpool is 
noted for the excellence of its teams of draught 
horses and the large loads that are carried on in- 
dividual vans ; but we never realised at what an 
easy pace these heavy loads are dragged until we 
saw on the first day of the competition Mr. Thorny- 
croft’s steam lorry hauling its 5 tons of ballast up 
the steep streets that lead to the waterside, and 
passing the horse-drawn vehicles at considerably 
higher speed. 

According to the official programme, the chief 
object of the trials was to arrive at a type of heavy 
motor wagon suitable for trade requirements in 
Liverpool and the neighbourhood, which should 
be capable of economically taking the place of 
horse haulage, and of competing with existing 
railway rates in the transport of heavy loads 
over long distances. Three prizes were offered, of 
100/., 75l.. and 501. respectively. It is an indica- 
tion of how much importance is attached to the 
question in Liverpool that the very considerable 
sum needed for carrying out these trials was soon 
subscribed, and that so many Liverpool gentlemen 
should have given such an amount of time and 
thought to the matter. Foremost among these 
naturally stands the name of Mr. E. Shrapnell 
Smith, the honorary secretary, and the Liverpool 
Association may be congratulated upon the com- 
plete manner in which the arrangements were 
made. Only those who have had experience of 
the working of a competition of this kind can be 
aware of the study and forethought needed to bring 
it to a successful issue, and in this respect we have 
seldom had experience of a better thought-out plan 
of operations. The Association was also fortunate 
in enlisting the interest of Dr. Hele-Shaw, whose 
engineering knowledge has been invaluable in 
arranging the technical details, and who, more- 
over, was able to provide the required number of 
skilled observers, in a contingent of his pupils from 
the Engineering Laboratory of the Liverpool Tech- 
nical College. Without the co-operation of these 
gentlemen it would hardly have been possible to 
bring the trials to a satisfactory conclusion. 

Although the competition turned out to be one 
of steam-driven vehicles only, there was no restric- 
tion as to the source of power, so that it was mecha- 
nical and was self-contained in the vehicle carrying 
the load. The part, however, carrying the gene- 
rator or motor or load, or both, might be articulated 
and detachable. A third stipulation provided that 
the vehicle should ‘‘ be capable of going anywhere 
that a horse-drawn vehicle carrying the same load 
could go ; and of being placed in the same position 
and withdrawn therefrom without external assist- 
ance.” This condition, as applied to city work, 
may be fair enough, but it is, we think, impos- 
sible to insure it for all kinds of work, espect- 
ally agricultural operations. For instance, Im 
depositing manure upon, or removing produce 
from heavy fields, a motor-driven vehicle can never 
successfully compete with horse power. A horse 
plants his feet firmly in the ground and exerts all 
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his enormous muscular power to start the vehicle. 
When it begins to move he lifts his legs and hoofs 
out of the soft ground in the same direction in 
which they were forced in, withdrawing one at a 
time and using the others as struts to support his 
weight on so much of it as is not utilised in pulling 
the vehicle. A motor-driven wheel, on the other 
hand, when it sinks deeply into soft ground, only 
tends by turning to enlarge the hole and soon be- 
comes hopelessly bogged. This fact was well 
illustrated on the first day of the trial, Tues- 
day last, when the 5-ton van unfortunately got 
into some deep loose sand on one side of the road, 
and had to be helped out. The steam engine which 
propelled this van was capable of pulling the load 
uphill on a firm road at a speed that distanced the 
horse lorries easily, but the horses would have 
shown to distinct advantages in the soft place. 
These matters are, of course, self-evident when one 
comes to think of them, but the thinking is some- 
times forgotten, or past experience is overlooked. 
With regard to this point, it is somewhat sugges- 
tive that firms like Messrs. Fowler and Co., 
Messrs. Aveling and. Porter, and Messrs. Burrell, 
who have had some 30 years’ experience in steam 
haulage on ordinary roads and land under all sorts 
of conditions, are not taking part in the present 
competition. 

Originally the competition with which we are 
now dealing was intended for two classes, namely, 
vehicles carrying 2 tons and those carrying 5 
tons. The average speed of the former, inclu- 
sive of stoppages, was 6 miles an hour, and of the 
latter 4 miles an hour. The heavy load wagons had 
evidently the stiffest job; for though it is ‘‘ the 
pace that kills” both with horses and engines, it is 
weight that makes the pace so difficult. The trials 
of the first and second days required the 5 tons 
for the heavy vehicles to be carried about 35 miles 
in the day within nine hours. This would be 
beyond the powers of any team of horses, however 
powerful, unless, of course, they were worked in 
relays. Probably, if the competition had to be 
arranged again, three miles—or at most four miles 
—an hour would be thought sufficient for 5-ton 
loads. 

At the present time we can only give outline 
particulars of the first part of the trials. On Tues- 
day the four vehicles started from the dépdt pro- 
vided by the Association near Prince’s landing-stage, 
the route laid down being 35 miles in length. The 
course was almost north to Ormskirk, a distance of 
about 14 miles. Here a south-easterly run of about 
6 miles brought the competitors to Rainford, from 
whence another run in a mean direction, south- 
westerly, carried the route back to Liverpool ; 
35 miles from start to finish. The first vehicle to 
start was the 5-ton Thornycroft lorry, which was in 
charge of Mr. Niblet, the works manager of the 
Steam Car and Wagon Company, and which left at 
9.50 a.m. The Lancashire vehicle carrying 4 tons 
followed a quarter of an hour later, and was fol- 
lowed by the second Chiswick vehicle, under the 
charge of Mr. J. E. Thornycroft at 10.20. The 
list to start was the Liquid Fuel Company’s 2-ton 
van which was driven by Mr. House, the managing 
director of the company. 

We have already described and illustrated the 
Thornycroft and Lancashire wagons, and on page 
669 of the present issue we give particulars of the 
Liquid Fuel Company’s vehicle, so we need not 
refer to the construction here any more than to 
say that the big Thornycroft van has the same 
machinery as the smaller one, excepting that the 
gearing is lower to allow for slower speed and 
compensate for the extra load. 

Almost immediately on leaving the dépét the 
wagons met with a fairly steep gradient of 1 in 24 
in Chapel-street, but they all took their loads well 
through the traffic up to the higher part of the city. 
Once clear of the crowded part of the town an ascent 
of nearly 4 miles along the Scotland-road to Breeze- 
Hill had to be undertaken, but the gradients here 
were comparatively easy after the Chapel-street 
climb, the stiffest bit being a few hundred yards of 
] in 36. After this there was a long run down of 
2} miles on the Ormskirk-road, and this ended in a 
stiff bit of uphill, part of which was 1 in 25. On 
this gradient the programme laid down that there 
should be a stop and re-start. This, we believe, 
Was carried out with success by three of the vehicles. 

Prior to this, however, the Lancashire Steam 
Wagon C ympany’s wagon had been obliged to stop 
on account of the tyre of the driving wheel be- 
Coming loose and working partly off. This van has 


wooden wheels, but the same mishap occurred to 
the Thornycroft 5-ton van when the latter was 
almost home, and the Thornycroft vehicle has iron 
or steel wheels. The difference. between the two 
may be seen by reference to our iJlustrations of 
last week. It was the heavy load vehicles that 
came to grief with their wheels, and it is evi- 
dent that motor wagon makers will have to 
turn their attention to this part of the equip- 
ment. Hitherto we think they have spent most 
of their ingenuity in the motive and steering depart- 
ments, thinking, doubtless, that a few centuries of 
trial and error had sufticed to fully develop wheel 
construction. With a vehicle drawn by an animal, 
however, the wheel has nothing to do but to roll, 
whilst in the motor car it has to drive as well. 
We may point out that our leading traction-engine 
makers long ago tackled and mastered this wheel- 
construction trouble, so that here again full advan- 
tage has not been taken of existing experience. 
With three out of the four vehicles competing there 
were wheel troubles on the first day, for even the 
2-ton ‘‘ Lifu” car of the Liquid Fuel Company had 
‘*hot boxes,” which—though not ‘‘hot enough to 
fry a steak,” as a local engineer, who had tested the 
matter with his hand, stated—-were, we should 
think, quite hot enough to cause some uneasiness. 
The run was kept up, however, with only brief 
stoppages, but the wheels were taken off on the 
return to the dépdét in the evening. 

The only remaining ‘‘incident” that need be 
chronicled here of this first day’s run was the 
bursting of a tube in the boiler of the Thornycroft 
23-ton van. This occurred when about half the 
journey had been made, and was undoubtedly due 
to the tube getting stopped up; a fact probably 
to be attributed to oil getting mixed with the 
feed water. The van was going so well, running 
easily and lightly with its load, and performed 
so favourably in other respects, that it is much 
to be regretted this mishap should have occurred. 
Mr. Thornycroft, however, plugged his tube, and 
finally finished his journey without further mishap. 

It will be seen from what has been said that out 
of four competitors only one completed the course 
without delay through mishap, and Mr. House is 
much to be congratulated on his success. The 
‘*Lifu” vehicle is an excellent example of engineer- 
ing work and sound mechanical construction. The 
water-tube boiler is fired with liquid fuel, of which 
20 gallons were burnt during the 5 hours 27 minutes 
occupied in doing the 35 miles 5 furlongs, includ- 
ing stoppages, the net time being 4 hours 56 
minutes. 

The Chiswick 2}-ton load wagon completed the 
distance in the net time (excluding stoppages) of 
6 hours 33 minutes, but was delayed 4 hours repair- 
ing the boiler. This was far more than need have 
been had the necessary appliances been on board. 
The coal burnt was 384 lb. 

The Thornycroft 5-ton load van got in very late 
indeed, owing to the tyre coming off. This was 
most unfortunate, as the journey was very nearly 
completed, and the wagon had gone exceedingly 
well during the day. 

The Lancashire van, after effecting repairs, re- 
turned home, and was so far fortunate in meeting 
with disaster early as to be able to steam again 
next day; whilst the Chiswick van, which had 
lasted so much longer, and arrived at the depét in 
the small hours of the following morning, could 
not get ready again in time; largely owing to the 
crew being quite knocked up. 

In regard to the wheel question, it should be 
stated that the roads of the district are extremely 
trying for heavy loads. In the city the paving is 
granite sets, whilst out in the country over a large 
part of the route occupied the roadway is made up 
by ‘‘sets” which appear to be of native stone. 
This wears unevenly, and, indeed, no great amount 
of skill or trouble appears to be expended in making 
these roads. If the people of Lancashire want to 
bring motor-wagon transport into competition with 
the railways, they will have to pay a little more 
attention to the public roads, if we may take the 
Ormskirk circuit as an example. 

In conclusion, we may say that the experiments, 
so far as they have gone, are decidedly encouraging 
for goods traffic by motor wagons on the public 
roads of the country. The chief point that needs 
attention is the wheel difficulty ; but this, as we 
have already stated, is a difficulty which was en- 
countered years ago by our traction-engine builders, 





and the present makers of motor cars for heavy 
loads will do wisely to make themselves thoroughly 


acquainted with what has already been done by 
others. The steering problem appears to have been 
fairly well solved. Wheels are, after all, the foun- 
dation of a cart, and he is a poor builder who puts 
his superstructure up before he makes sure his 
foundations are sound. 





THE FIRST STEAMER AT 
CHUNGKING. 

In the recent negotiations with China, the 
British Foreign Office, and its representative in 
Pekin, attached great importance to the retention 
of the Yangtse region by the Chinese Government 
and obtained assurances that there can be no ques- 
tion of territory in that region being mortgaged, 
leased, or ceded to any Power. They, moreover, 
stipulated that the internal waterways of China 
shall be opened to British and other steamers 
by the middle of this year, so that wherever the 
use of native boats is now permitted by treaty, 
foreigners shall be equally allowed to employ 
steamers or steam launches, whether owned by 
them or by Chinese. Already a_ beginning 
has been made in exploring the waters of the 
Upper Yang Tsi Kiang for purposes of commerce 
and a British steamer has made its way to Chung- 
king, the commercial capital and great distri- 
buting centre of Szechnen, one of the largest 
and richest provinces of China. The province is 
everywhere surrounded by gigantic mountain 
ranges, except where the Yangtsze river forces 
its way through the Yangtsze gorges. The pioneer 
in the work of commercial extension in this part 
of the country is Mr. Archibald Little, who has 
had a steam launch built for himself by the 
Shanghai Engineering Company, 50 ft. long, 
10 ft. beam, and 3 ft. draught laden, and pro- 
pelled by twin screws. In February last Mr. 
Little left the port of Ichang (which is 1000 
miles up the Yangtse) in his little craft, which is 
not only owned but also commanded by himself, 
and steamed his way other 500 miles westward 
through the Hupeh gorges and over the succession 
of rapids that are to be encountered on the way 
to the rich province of Szechnen, and on March 9 
arrived at the treaty port of Chungking. The pas- 
sage of the boat up the river was watched with 
much interest, vast crowds of Chinese lining the 
banks, curious to see for the first time ‘‘a Fire 
Spirit boat,” but not a rude word was heard, far 
less a riotous act seen. On the contrary, the inno- 
vation was greeted by a succession of crackers ex- 
ploded to signify a hearty welcome, and even the 
Chinese gunboats, bedecked with flags, fired a 
salute to show the goodwill of the city mandarins. 
On arrival at Chungking the foreigners in the town 
held a’° short religious service, and one of the 
missionaries of the London Missionary Society pre- 
sented Mr. Little with an address of welcome. 
All the leading Chinese officials sent representa- 
tives with cards of congratuation, and a day or two 
later a public ineeting of the foreign residents 
was held both to congratulate Mr. Little and to 
hear an acconnt of his voyage, whilst a telegram 
of congratulation was received from a public meet- 
ing of Shanghai ratepayers. The auspicious cir- 
cumstances connected with the inauguration of 
the movement promise well for its ultimate success. 
There are many difficulties to overcome, some of an 
engineering nature, but which can easily be made to 
yield to the resources of modern engineering, and 
the Yangtse would become a very important means 
for developing foreign trade in China. According 
to the returns of the Imperial Maritime customs, 
the trade of Chungking is increasing rapidly, even 
when being carried in native junks, and a very 
much more rapid expansion of trade may be ex- 
pected when steamers are introduced. Last year 
the foreign trade of Chungking amounted to 
Hai Kuan taels 17,971,376, being an increase of 
nearly 5,000,000 taels over the figures of 1896. 
There is no physical reason why steamers should 
not ascend this river and the Min river for other 
500 miles to the provincial capital of Chengtu, with 
its 500,000 inhabitants, and it is reckoned that in 
the Chengtu plain there are 10,000,000 of people, 
all well fed and well clothed—truly a market worth 
entering. Then there are three navigable rivers 
entering the Yangtsi from the province of Kueichow, 
one from the province of Yunnan, and one from 
the province of Kansuh, all feeders of the trade of 
the Upper Yang Tsi. Indeed, the Yang Tsi Kiang is 





the natural trade artery of Western as well as 
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Central China, and steam communication will open 
up a new epoch in its development. At the pre- 
sent time freight from Shanghai to Chungking is 
considerably higher than from London to Shanghai. 
This is owing to a very considerable extent to the 
almost prohibitory rates put on by the three lower 
river companies that have made a pool. It is 
evident that if regular steam communication, at 
moderate rates, could be established with Chung- 
king, a great impetus would be given to trade. 
Empty discussions in the House of Commons and 
Consular Reports which dwell chiefly on the diffi- 
culties thrown in the way of the development of 
commerce by the Chinese are all comparatively 
useless. The British Government should see that 
arrangements are made which will probably lead to 
practical results, and nothing is more likely to do 
this than the development of steam navigation and 
of railways, which will open up the trade of the 
world to the teeming millions of China. 


NOTES, 
Tne Canapian Pacrric Ratbway EXxtTENsIons IN 
3RITISH COLUMBIA. 

THE new branch of the Canadian Pacific Railway 
through the Crow’s Nest Pass into the Kootenay 
mining district of British Columbia is being rapidly 
pushed forward. The new line commences in a 
junction at Lethbridge with the existing track of 
the Canadian Pacific Railway Company there, and 
terminates at Nelson, a mining town situated on 
the Kootenay River, which connects the Kootenay 
Lake with the Columbia River. At this town 
junctions will be made with the existing lines con- 
necting with the United States railway system. On 
leaving Lethbridge the new line passes through 80 
miles of prairie country, but one which involves a 
good deal of heavy work, owing to the number of 
important streams it is necessary to cross, and 
which require the erection of 24 bridges, having an 
aggregate length, including approaches, of 13,000 ft. 
Many of the spans ineasure from 100 ft. to 150 ft. 
in the clear, and are, of course, of timber. The 
largest bridge is no less than 2750 ft. from bank to 
bank, though most of this distance is naturally 
trestle-work. Though only commenced on July 14 
last, the earthwork has been completed up the 
summit of the Crow’s Nest Pass, which is 105.8 
miles from Lethbridge, and track has been laid for 
over 60 miles, and the bridges are well forward. The 
25 miles immediately preceding the summit involve 
a good deal of rock-cutting, included in which 
are two tunnels. There are also six bridges, one 
being 200 ft. long. The next 37 miles which 
carry the line down into the valley of the Elk 
River, are of quite similar character. The river 
itself is to be crossed by a bridge consisting of three 
150-ft. spans, and follows its valley more or less 
closely till near its junction with the Kast Kootenay 
River, where the railway turns up the valley of the 
main stream to Wardner, where a bridge carries it 
across the East Kootenay, the work being still of a 
heavy character. Thence to Cranbrook is a dis- 
tance of 234 miles, in which there are some five 
miles of rock-cutting. From Cranbrook the line 
proceeds to Moyie Lake, the eastern shore of which 
it skirts for a distance of eight miles, including in 
its course a tunnel 500 ft. long. Crossing the 
Moyie River near its exit from the lake, the rail- 
way has to be carried over the watershed sepa- 
rating this stream from that of the Goat River. 
This work, and the final descent to the head of the 
Kootenay Lake, involves much rock-cutting and 
trestle-work. Afterwards the railway will be 
carried along the west shore of the lake up to 
its terminus at Nelson. The maximum gradient 
adopted is high, being 100 ft. per mile, and the 
sharpest curve is of 478 ft. radius. ‘Phe sharpest 
curve and steepest gradient, however, are never 
combined. The track alrsady finished has been 
laid with 60-Ib. rails, but many miles of 72-lb. rails 
will also be used. 


Some Pecuiiarities oF NickEL STEEL. 

A few years back Dr. John Hopkinson announced 
the fact that certain of the nickel-steel alloys ex- 
panded when cooled under suitable conditions, in 
place of contracting in the usual way. This pecu- 
liarity has recently been examined in greater de- 
tail by M. C. E. Guillaume, who has contributed 
a note of his observations to the Comptes Rendus of 
the Academy of the Sciences, Paris. Such alloys 


have the property of existing in two allotropic 
modifications, the passage from one state to the 





other being made in one direction at a dark-red to 
cherry-red heat, and in the other at a temperature 
which is the lower the greater the nickel content of 
the alloy. The method of experimenting adopted 
by M. Guillaume was as follows: A bar of the 
alloy heated to redness was, without being allowed 
to cool, fixed side by side to a bar of gun-metal, 
and the two then plunged in a oil bath, pre- 
viously heated to about 392 deg. Fahr. The tempe- 
rature being permitted to fall slowly, the differ- 
ence in length of the two bars was noted from 
time to time. After a cooling through about 
fifty degrees the bath was reheated, and the 
lengths of the bars compared again as the 
temperature rose. 


practically the same coefficient of expansion as 
gun-metal, but setting out from a temperature 
of 266 deg. Fahr. the bar, if containing 15 per cent. 
of nickel, begins to elongate as the cooling is con- 
tinued, and maintains this peculiarity up to a tem- 
perature of about 108 deg. Fahr. below freezing 
point. If during this operation of cooling the bar 
is heated again, it does not contract but expands at 
a practically uniform rate, acting, in fact, as quite 
another metal or alloy. On again cooling it con- 
tracts till the temperature at which it was reheated 
is reached, when, on the cooling being continued, it 
again expands, continuing exactly the original 
cooling curve. In the case of alloys contain- 
ing other than 15 per cent. of nickel, the phe- 
nomena in question are not always exhibited in 
quite the same way. Thus with a bar contain- 
ing 24 per cent. of nickel, which after annealing 
only reverts to the magnetic form when cooled 
to temperatures below freezing point, this resump- 
tion of the original cooling curve after reheat- 
ing is not always observed to take place at the 
temperature at which the cooling was stopped. 
The bar can, in fact, be cooled some degrees below 
this point ; but ultimately a sudden elongation is 
observed, and the length of the bar returns practi- 
cally to that which it would have had at the same 
temperature if cooled without interruption. M. 
Guillaume explains his observations by the hypo- 
thesis that within wide limits of temperature, a 
bar of this nickel-steel has an infinite number of 
states of internal molecular equilibrium which are 
maintained without change so long as the tempera- 
ture is not raised above, nor cooled below, certain 
limiting values which are different for each of those 
possible states of equilibrium. 


Harbour AND ENGINEERING WORKS IN 
YOKOHAMA. 

For some time active operations on the harbour 
works at Yokohama were suspended, on account of 
the money required to complete them not having 
been voted. They were, however, resumed in 
February, 1895; and at the end of May of last 
year the breakwater was completed. The pro- 
ject for the construction of graving docks at Yoko- 
hama, which has been talked of for a considerable 
time, has now taken shape, and the work of their 
construction is going on. The dock company pro- 
pose to build four docks in all, but of these only 
two have been commenced. The one known as 
‘*No. 2 dock” was begun in January, 1895, and 
has now been completed and opened for the recep- 
tion of vessels. ‘*No. 1 dock” was commenced 
in July of last year, and will likely be finished in 
December, 1898. The capital already subscribed 
by the company is 1,500,000 dols. The dimen- 
sions of No. 2 dock are as follows: Length on 
blocks, 351 ft. ; outside caisson to top of dock, 
400 ft. ; width of entrance at top, 60 ft., at bottom 
45 ft. ; whole depth of dock, inside, 35 ft. ; on sill, 
31 ft. ; depth of water on sill and blocks at springs, 
27 ft. ; at low water 19 ft. 8 in. 


of No. 1 dock are to be as follows: Length on 


blocks, 478 ft. : outside caisson to top of dock, | made of metal was built, extending 350 
|ocean, and the generating plant was placed at the 
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| rate electric power for light and other purposes. 


built by the Ishikawajima Dock Company, of Tokyo, 
and is to be of the following dimensions : Length 
on blocks, 410 ft. ; outside caisson to top of dock, 
435 ft. ; width of entrance at top, 66 ft: at bottom, 
54 ft. ; width inside, 85 ft. ; depth on sill at high- 
water springs, 26 ft.; mean depth on sill, 23 ft. 
when dredging is completed. This dock was com- 
menced in March, 1896, and is expected to be com- 
pleted in March, 1898, at a cost of 500,000 dols. 
Workshops at a cost of 300,000 dols. are to be 
erected in connection with this dock also, and are 
to be furnished with all the requisite appliances, 
The second dock is being built by a new company, 
and is to be of dimensions similar to those of the 
first. The subscribed capital is 1,000,000 dols. 
This dock was commenced in April, 1896, and is to 
be finished about April, 1898. That engineering 
works pay well in Japan is shown by the last report 
of the Yokohama Engine and Iron Works Com- 
pany, Limited, a concern owned and managed by 
Englishmen. The capital of the company is 130,000 
dols., and the gross earnings of the company dur- 
ing the year was 100,000 dols, which, as the chair- 
man remarked, showed a very satisfactory state of 
affairs. After giving handsome bonuses to the 
workmen, and adding to the reserve fund, 39,000 
dols. were paid in dividends. 








FrencH Roiiine Stock.—At the close of last year the 
rolling stock upon the Paris, Lyons, and Mediterranean 
Railway comprised 2618 locomotives, 5837 passenger car- 
riages, and 87,287 trucks. The exigencies of an ever- 
growing traffic have rendered it necessary for the council 
of administration to give out orders for a considerable 
quantity of additional rolling stock this year. Some 50 
engines of old types have been converted into tender 
engines, 

BeELGIan Biast-FurNAcESs.—The number of furnaces in 
blast in Belgium, at the commencement of May, 1898, was 
32, while the number of furnaces out of blast at the 
same date was 13. The total of 32, representing the 
number of furnaces in blast at the commencement of 
May, was made up as follows: Charleroi district, 14: 
Liége district, 12; Luxembourg, 6. The production of 
pig in Belgium, in April, was 87,750 tons, as compared 
with 92,860 tons in April, 1897. The aggregate output 
for the first four months of this year was 330,420 tons, as 
~—— with 362,445 tons, in the corresponding period 
of 1897. 





THE Suez CaAnAL.—The transit revenue of the Suez Canal 
Company has exhibited of late a satisfactory progress, 
as compared with the corresponding period of 1897. The 
increase in April was 27,600/., making a total augmen- 
tation of 127,657/. in the first four months of this year. 
The aggregate collection to April this year, was 1,139,861/., 
a total which is slightly in excess of the revenue ac- 
quired in the first four months of 1896, when the com- 
pany’s earnings attained their maximum amount. The 
dividend for 1897 upon the ordinary share capital of the 
company is to be at the rate of 3/. 18s. per share, as com- 
pared with 4/, 0s. 1d. per share distributed for 1896. 





Sypney Harsour.—As a result of a Parliamentary vote 
for the deepening of the eastern channel at the entrance 
to Sydney iabeer, the sand-pump dredge Jupiter has 
been at work for the last two months scooping out the 
channel to a width of 800 ft. and a depth of 34 ft. at low- 
water spring tides. The dredge lifts from two to three 
loads of 700 tons each of sand per day, and conveys them 
up to Turban Creek, on the Paramatta, where the material 
1s sand-pumped on to the land, which is being reclaimed 
at this point. It appears that there is about a year's 
work before the dredging of the channel will be com- 
pleted. The full width of 800 ft. is being dredged 
as the work progresses. The Jupiter has had her 
sand pump down to a depth of 40 ft. in the 
channel without striking rock, and there are records of 
other tests which show that there is no likelihood of rock 
being struck at any depth in the channel less than 34 ft. 
If necessary, there would probably be little difficulty in 
clearing the entrance to the harbour to a depth of 40 ft. 

Etecrric Power From Sea Waves.—A company has 
been making a series of experiments at Los Angeles, 1n 


which the force of the waves of the ocean was used Y ooarf 
A wna 


ft. out into the 
end. 





5 . ry r © gt . . 
518 ft.; width of entrance at top, 93 ft, ; at | Tt included three floats connected with vertical hydraulic 


bottom, 75 ft. ; whole depth of dock, inside, 38 ft.; 
on sill, 34 ft. ; depth of water on sill and blocks, 
30 ft. at springs at low water, The same company 
has purchased the engineering works hitherto 
owned by the Nippon Yusen Kaisha. The machi- 
nery of these works will be transferred to the 
vicinity of the new docks; and it is intended in 


time to have workshops in connection with the | 


docks, fully equipped with all appliances necessary 
for the repair of marine machinery and ships. 
There are also being constructed by private enter- 


| the water is subjected to sufficient pressure 


| the storage tank exerts itself against the pump 


compressors, which, in turn, were connected with a 
storage pressure tank. The movement of the waves alter- 
nately raises and lowers the floats, pumping fresh water 


from the reservoir into the storage pressure tank, where 
to drive it 
out with great force through a water wheel. This age 
motor operates the dynamo, and the water which - 
passed from the motor flows into the reservoir to be used 
again. The machinery is almost self-governing, aS 10 


case of storm or heavy sea the accumulated pressure 1 
pistons and 


test of the 
ll kinds of 
to be en- 


affects the action of the floats. A thorough 
apparatus was made during the winter, when a 





prise, at the port of Maga, near the entrance to the | weather were experienced, and the plant is now 
Bay of Tokyo, two docks, the first of which is being ! larged to a capacity of 200 horse-power, 
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THOMAS MUDD. 

By the death of Mr. Thomas Mudd, of Hartlepool, 
on Tuesday of last week, one of the foremost marine 
engineers of the day has passed away. As our readers 
are aware, he was a director of the important ship- 
building firm of W. Gray and Co., Limited, and the man- 
ager of that company’s well-known Central Marine En- 
gineering Works at Hartlepool, which were designed by 
him a few years ago. Mr. Mudd was a Yorkshireman, 
having been born at Kirby Fleetham in 1852, and was 
educated at West Hartlepool, his parents having re- 
moved to that town shortly after his birth. In 1868 
the family went to live in Darlington, and it was here 
that Mr. Mudd entered the engineering world by being 
apprenticed to the Darlington Forge Company at the 
age of 16. In 1872 he entered the employment of 
Messrs. Richardson and Son, and 10 years later he 
was engaged by Mr.—now Sir William—Gray to de- 
sign the Central Marine Engineering Works, which 
were laid out in 1884, and managed by Mr. Mudd from 
the beginning. 

These works, which were laid out in 1884, at the 
time they were constructed comprised the latest and 
most approved features of then existing practice. It 
is a proof of the skill and foresight of their designer 
that they remain at the present day one of the best 
models which can be followed in laying out marine 
engineering works. Naturally, additions have been 
made as practice has changed; but the Hartlepool 
works still remain a well-planned and orderly arrange- 
ment. In planning engineering works forethought 
which allows for future extension, and prescience of 
the character of such extension, are evidences of me- 
chanical genius ; whilst to be simply ‘‘ up to date” 
and go no further, is within the compass of anyone 
with opportunities for observation and the industry to 
utilise them. Mr. Mudd was essentially an originator. 
He thought for himself and had the courage of his 
convictions, which is characteristic of his native 
county. His work was chiefly with that humble class 
of transport upon which, after all, our mercantile supre- 
macy chiefly rests—the cargo vessel; but upon this 
Mr. Mudd laid the impress of his originating mind. 
The Inchmona still remains, in many respects, the 
most advanced steamship engaged in mercantile work. 

Mr. Mudd always followed the best traditions of 
British engineers in placing the results of his thought 
aud labour at the disposal of his brother workers in 
the same field ; and our readers have on several occa- 
sions had the benefit of his work. As an example, in 
1887 he read before the North-East Coast Institution 
of Engineers and Shipbuilders a paper on the ‘‘ Plan 
and Construction of Marine Engine Works,” in which 
he described his works at Hartlepool. This paper, 
which we reprinted in full at the time,* was of the 
most comprehensive nature, and well illustrated. 
Naturally, within the limits of such a paper, no more 
than a general sketch of so large a subject could be 
given, but Mr. Mudd then laid down, in an ordered 
and scientific spirit, the chief points to be observed in 
works of this kind, and we are aware that the designers 
of one large establishment at least, since built abroad, 
profited largely by the paper. 

Six years after Mr. Mudd read this paper, we 
visited the Central Marine Engineering Works and 
described some of the features which had, since the 
opening, been added, and also certain alterations 
which had been made.t Amongst other features we 
described and illustrated the 1250-ton hydraulic 
squeezer which Mr. Mudd had introduced for press- 
ing forgings and setting up shaft ends. The advan- 
tage of pressing, or squeezing, in place of hammering, 
for work of this nature is now more widely recognised 
than it was at the time Mr. Mudd ordered his big 
press, and the credit of extending the system to 
marine engineering work should always be connected 
with his name. Another good feature in shop practice 
for which Mr. Mudd deserves the thanks of marine 
engineers, is the method of shop erection of large 
engines on established foundations placed in the 


works, and largely carrying on machining operations | }, 


as the engine is built up. For this purpose a good 
foundation of concrete is provided at the Hartlepool 
Works, and on this iron girders, truly planed, are 
laid. On the girders a boring head is fixed, and in 
this way alignment of shafting can be insured in the 
completed engine on account of the truth of the main 
bearings bored by the machine in sifu. This is a 
—- followed up in other details of work at the 
artlepool shops. 

In the design of condensers,t and in other matters 
of marine-engine practice, Mr. Mudd carried out 
alterations in detail. Many of his suggestions, how- 
ever, went considerably beyond this, and were of the 
nature of radical departures. Before a meeting of 
the Institution of Naval Architects he read a paper 
in which many of these features were described. This 
contribution from his pen we printed in full at the 


* See ENGINEERING, vol. xliii., page 270. 
t Ibid., vol. lv., page 278. 
+ Ibid , vol. liv., page 762. 





time.* The chief feature that attracted attention 
when the paper was read, and which did not fail to 
evoke some hostile criticism, was the method of 
making the junction between the cylindrical shell and 
the end adopted by the author in a return-tube 
boiler. In place of flanging the end plates in the 
usual way, Mr. Mudd turned over the end of the 
cylindrical shell. In order to carry this out effectu- 
ally, the end of the longitudinal seam in the cylinder 
was welded up for 18 in. or so prior to the cylinder 
being turned over to form the flange. The end plates 
in this case would be simply a disc.+ In this way it 
is easier to make a tight joint, as the two flat sur- 
faces can be brought quite close together during 
riveting, and accuracy of fitting, in the first case, 
is thus dispensed with in a way that would naturally 
be impossible in fitting one cylindrical surface within 
another. An important press—the hydraulic bending 
press for boiler plates at the Central Engine Works— 
is illustrated by us on page 657 of the present issue. 

To describe, or even to mention, all the points of 
marine engineering construction upon which Mr. Mudd 
made improvements or suggestions, would occupy far 
more space than we have at our disposal. The Inch- 
mona was undoubtedly the most notable vessel with 
which he was connected, and in this ship a very re- 
markable economy is said to have been obtained, it 
being asserted by some that the rate of fuel consump- 
tion was no more than 1 lb. of coal burnt for each 
horse-power developed for an hour. We are not aware 
that Mr. Mudd claimed that the Inchmona’s machi- 
nery had ever reached this economy, but we know that 
he looked on it as quite within the bounds of possi- 
bility without departing from the general design of the 
Inchmona. It will be remembered that this ship had 
five-crank, four-stage, compound engines, with all cy- 
linders, excepting the high-pressure cylinder, jacketed 
with steam considerably above the initial pressure of 
the respective cylinders. There was a feed-water 
heater which would bring the temperature of the feed 
almost to that of the water in the boiler; a principle 
of working that has been a good deal discussed among 
engineers during the last few weeks, and the advan- 
tages of which, in connection with water-tube boilers, 
have been pointed out recently by Mr. Macfarlane 
Gray. The Inchmona had also induced draught, the 
air being heated before being admitted to the furnace. 
Return-tube boilers with Serve tubes supplied steam 
at 250 lb., and the steam was superheated. 

Mr. Mudd, in addition to being an accomplished 
engineer, was also a good citizen, and never spared 
time or labour in carrying out the duties his position, 
to some extent, thrust upon him. At the time of his 
death he was serving his third year of office as Mayor 
of Hartlepool. His death followed on an operation 
rendered necessary by a chill he received about a 
week before his death. He leaves a widow, one son, 
and four daughters. He was a member of the Institu- 
tion of Civil Engineers and a member of Council of 
the Institution of Mechanical Engineers. 








THE ‘“LIFU” MOTOR VAN. 

TuE following particulars of the ‘‘ Lifu” motor van, re- 
ferred to in our article on the motor van trials at Liver- 
pool, on page 666 of the present number, have been sup- 
= to us by the designer of the van, Mr. H. A. House, 
Jun. 

The vehicle is 16 ft. 2 in. long by 6 ft. 6 in. extreme 
width over hubs. The platform is 10 ft. long by 6 ft. 5in. 
wide, and has 64 square feet of available surface for 
carrying goods. The platform is fitted with low remov- 
able sides 3 in. high, and a hinged tail-board 5 in. high. 
The body is built of best seasoned ash securely bolted to 
a channel steel frame. The frame is of best mild steel 
channel, bent to shape and securely riveted together with 
steel gusset plates. The wheels have bronze hubs, and are 
fitted with a large reservoir for lubrication. The spokes 
are made of seasoned oak and are securely bolted to the 
hubs, and are fitted with ash felloes, with steel tyres 3 in. 
wide. Theaxlesare made of best faggoted iron, with bearings 
for wheels, case hardened. The front axle is pivoted with 
bronze bushed trunnions. The steering is accomplished 
y means of a mild steel steering handle connected to 
pivoted axles, by means of suitable steel rods and levers, 
and so arranged that the vehicle is under perfect control 
under all conditions. The springs are made of best spring 
steel, securely bolted to al frames and axles. 

The engine is of the compound reversible type, fitted 
with piston valves and relief drain cocks so arranged that 
the water can easily be let out without the necessity of 
opening the drain cocks by hand. The cranks, crossheads, 
connecting-rods, eccentrics, and pump gears run in dust- 
proof oil cases, which are half filled with oil, and so 
arranged that the water from the piston-rods cannot mix 
with the oil. The engine case is provided with strong 
lugs, and is securely bolted to the steel frames. The 
engine runs at 600 revolutions for a speed of 8 miles per 
hour and is geared down from 8 to 1. 

The boiler is of the water-tubular type, securely bolted 
to the steel frame, and has about 80 square feet of heating 
surface. Each tube is fastened to the drums by means of 
a patent nut and nipple joint, and in cases of necessity 
can be easily removed or plugged within a few minutes 





* See ENGINEERING, vol. li., page 444. 
+ See page 9 ante. 





time, and without the use of special tools. The boiler is 
— of making sufficient steam to supply an engine 
indicating 35 horse-power, and will easily indicate 25 
horse-power without forcing, and is therefore classed as 
a 25 indicated horse sag size. The lower drum 
is fitted with suitable plugs so arranged that the sedi- 
ment in the boiler can easily be removed at any time, 
and the os drum or steam chamber is fitted with a 
large hand-hole for the same purpose. The boiler has been 
tested to 500 Ib. hydraulic pressure, and the safety valve 
set for a working pressure of 250 lb. per square inch. 
The Liquid Fuel Engineering Company’s patent ‘* Lifu” 
burner is fitted in this boiler. A supply of oil to this 
burner is automatically regulated by means of steam 
pressure in the boiler, and set to ease the fire down at 
225 lb. pressure. However, after the boiler has once been 
started it is quite automatic, and needs very little, if 
any attention, from the driver. 

The power is transmitted to the driving shaft by means 
of steel cut bevel gears running in oil cases made dust- 
proof, provided with long white metal bearings, and a 
mild steel shaft made telescopic to allow for the action of 
springs and unevenness of roads. The countershaft is 
fitted with compensating gears to allow for turning curves, 
having long white metal bearings, well lubricated and 
dust-proof, bolted to the stiff frame to which the springs are 
fastened. This shaft is fitted with steel pinions on each 
end, running in large steel internal cut gears securely fas- 
tened to the spokes of each of the rear wheels. The counter- 
shaft is fitted and supported by twosteel reaches fastened 
to front and rear axles. There is no changing of gears 
for different speeds, the regulating of speed being accom- 
plished by means of the high-pressure cylinder steam 
valve, but when extra power is required high ressure 
steam is let into the low-pressure cylinder. The large 
gears on the rear wheel are enclosed in mud guards 
securely fastened to the axles, thereby preventing any 
grit from getting into the gears. 

There are two feed pumps, one being a double-acting 
pump, working direct from the engine crankshaft by 
means of reduced speed gear. The other is an auxiliary. 
The donkey pump is so arranged that it can be easily 
used to fill the boiler by hand without use of steam. 
The reversing of the engines acts as a most powerful 
brake, but in addition to this an emergenc Teche is 
fitted to the vehicle and arranged as a foot brake 
which acts direct on the rear wheels by means of steel 
bands around the large gears fastened to the rear wheels. 
This emergency brake is capable of holding the wheels 
when the vehicle is fully loaded. Sand-boxes are so 
arranged that when necessary, sand can be deposited 
directly in front of the driving wheels. They are worked 
from the driver’s seat. In cases of starting or stopping 
suddenly on wet or slippery roads, and also for climbing 
hills where the rear wheels are inclined to slip, this has 
proved a most useful feature in our design. 

Two oil tanks are fitted underneath the vehicle at the 
rear, each holding 20 gallons. These are filled by means 
of a funnel fitted with a strainer, and on account of the 
funnel extending beyond the vehicle, there is no danger 
whatever of spilling oil on the platform of the car. 
Two water tanks are fitted, one underneath the driver’s 
seat, holding 60 gallons, and one underneath the plat- 
form, holding 75 gallons. These are filled by means of a 
steam injector, with a suitable length of hose, in a very 
few minutes, without the use of either pumps or buckets. 

The weight of the vehicle complete, without fuel or 
water, is 384 cwt., and the weight, with the full supply 
of oil and water is 54 cwt. It is capable of attain- 
ing a ag of 8 miles per hour on fairly level roads 
when fully loaded, and of climbing grades of 1 in 10 at 
the rate of 4 miles per hour fully:loaded. Special atten- 
tion is drawn by the designer to the telescopic driving 
shaft, the automatic oil regulator, the liquid fuel burner, 
and nut and nipple joint; all of which are protected 
by patents of the Liquid Fuel Engineering Com- 
pany. It is also stated that there are no brazed joints on 
this vehicle, all pipes and connections being coupled by 
means of a special joint, which is patented. In cases of 
repairs being necessary, an ordinary spanner is all that is 
required to uncouple these connections, and the piping 
can be repaired in 5 to 10 minutes. 





VENEZUELAN TRON ORE,— Venezuela possesses important 
deposits of iron ore. Mr. A. B. Roeder and Mr. J. 
Sheppard, with a mining engineer, have recently visited 
the Imataea range with a view to turning their ore to 
profitable account. 





Hutt anp Lincoty. — For some time past there 
has been talk of a projected railway from Hull to 
Lincoln, but the project appears to have hung fire. If 
the Great Eastern would take the matter up somethin 
might come of it, but the question is how the suggeste 
line is to get into Hull. There would be no difficulty in 
carrying it from Lincoln, to the shores of the Humber, 
but when it reaches the Humber a bridge 2 miles long 
would be required, and no railway promoters have yet 
had the courage to attempt such a work. It is a 
difficult to see what would be gained by the line, as the 
Great Central has a section extending from Lincoln 
to New Holland on the Lincolnshire shore of the Hum- 
ber. If the district was an unusually rich and populous 
one, like that between Manchester and Liverpool, a 
second line might be justifiable; but the country 
between Lincoln and Hull is at present almost en- 
tirely agricultural, although there is reported to be a 
good deal of dormant mineral wealth in a long chain 
of hills between Market Rasen and Barnetby. The 
Kirton-in-Lindsey Council proposes to offer all possible 
opposition to the scheme, and it is doubtful whether it 
will ever come to anything. 
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THE VIEILLE MONTAGNE. 


OnkE of the oldest and most prosperous industrial 
concerns in Europe is the Vieille Montagne Zinc Mines 
and Foundries Company. The undertaking benefited 
last year by an improvement in the prices current for 
both zinc and lead. The average price of rough zinc 
in 1897 was 16/. 19s. 1ld. per ton, as compared with 
16/. 2s, 2d. per ton in 1896. Last year’s average 
showed, accordingly, an improvement of 17s. 9d. per 
ton. The average price of lead last year was 12/. 10s. 7d. 
per ton, showing a rise of 1/. 3s. 8d. per ton, as compared 
with 1896. The company’s foundries produced last 
year 68,604 tons of rough zinc, while its rolling mills 
turned out 68,024 tons of rolled zinc ; the company’s 
zine white works also produced 8357 tons last year. 
The rise in prices was not factitious, and was not 
due to any special causes, but was rather the result 
of an increase in consumption, which is making pro- 
gress year by year, in consequence of new appli- 
cations of zinc in many industries, and especially 
in connection with electricity, On the other 
hand, account must be taken of the fact that 
working expenses are increasing almost year by 
year; minerals have become scarce and dear. 
Coal is also advancing in price; while labour, profit- 
ing from the general prosperity, also demands an in- 
creased remuneration. The company’s working charges 
last year were also increased by the construction of 
washing works, embodying the latest improvements, 
and replacing at Bensberg, old works based upon a 
system which has become obsolete. Other new works 
were pushed forward at Nenthead. The company 
also expended considerable sums last year in explo- 
ratory works. The council of administration deem it 
necessary to replace minerals which are gradually 
being worked out by new resources. Upon the whole 
it is not surprising, accordingly, that the cost of the 
zine made in the company’s establishments last year ex- 
hibited an appreciable advance upon the corresponding 
cost of 1896. It is considered probable that the com- 
vany’s outgoings will be still further augmented in 1898, 
The company maintains excellent relations with its 
workpeople, who appreciate the principles of justice 
and humanity by which itis guided. The rough profit 
realised last year was 265,905/., reduced by general 
charges, interest, exchange, discount, &c., to 240,773/., 
and increased to 241,066. by a balance of 293/. brought 
forward from 1896. Of this balance of 241,066/., 
135,000/. was devoted to the payment of a dividend at 
the rate of 374 per cent. per annum, an allocation of 
34,704/. was made to the reserve fund, 49,253/. was 
written off the cost of sundry new works, and 21,690/. 
was divided among the council of administration and 
the managers, leaving a balance of 419/. to be carried 
to the credit of 1898. The company has no outstand- 
ing obligations ; it had originally an obligation debt 
of 592,000/, but this has been entirely redeemed, so 
that all the council of administration has to do is to 
provide a dividend upon the share capital of 450,000/. 
The capital engaged in the company’s concessions 
stood, at the close of 1897, at 212,469/., having 
been brought down from 659,326/. to that amount 
by successive redemptions. The capital engaged 
in premises and working plant stood at the close 
of 1897 at 296,186/., having been brought down 
from 1,924,301/. to that amount by successive re- 
demptions. It should be added that the company 
has established a savings bank for the benefit of its 
— ; the deposits are invested in the company’s 
undertaking, and figured in last year’s balance sheet 
for 114,840/. The company has also formed an insur- 
ance and pension fund for the benefit of its employés; 
this fund showed in last year’s balance sheet at 
33,5597. A succour fund has also been formed for the 
benefit of the company’s workpeople ; the balance at 
the credit of this fund in last year’s balance sheet was 
732/. The aggregate redemptions of capital effected 
at the cost of revenue curing the 60 years ending with 
1897 inclusive, amounted to no less than 2,124,224J,; 
obligations were also paid off during the 60 years to 
the extent of 682,000/. 


Frrro-NickkEL ALLoys.—According to M. F. Osmond, 
the well-known metallurgist, the ferro-nickel alloys when 
examined under the microscope can be divided into 
three classes. The first of these includes those containing 
less than about 8 per cent. of nickel, and differ but little 
in appearance from ordinary mild steel when similarly 
examined. The grains of ircn are, however, somewhat 
finer, and show less tendency to increase in size at higher 
temperatures. The fracture is fibrous. Alloys containing 
from 12 to 25 per cent. of nickel form the second group, 
and here the prepared section appears under the micro- 
scope to closely resemble similar sections of ordinary 
hardened steel. In the third group M. Osmond places 
the non-magnetic alloys containing about 25 per cent. 
of metal and also those which contain from 30 to 50 per 
cent. of this metal and are cong aged magnetic. To 
get good sections for examination in this case it is neces- 
sary to etch them with HCl, connecting the specimen at 
the same time toa small primary battery. Tincture of 
iodine and nitric acid fail to give results with these very 
rich alloys. In this case the structure on examination 





proves to be entirely crystalline. 








THE “MAINE” DISASTER. 

To THE EpitoR or ENGINEERING. ss 
Srr,—Referring to the letter of ‘‘An Old Civil En- 
ineer and an Expert in Explosives” in your issue of 

Tier 13, I quite agree with this gentleman, so far as his 

reasoning on the vacuum question goes ; but I cannot en- | 
dorse the conclusions he arrives at, ending with the war | 
cry ‘‘ Remember the Maine!” and I considerthat anyone | 
standing outside the two nations, Spain and the United 

States, can view the case in a more disinterested way. 

I have thought the matter over a good deal, and not 
having found anything of a proof in the whole history, 
nothing being cleared up either by the American or by 
the Spanish report, the only conclusion I can arrive at is, 
that it is more probable that an explosion took place on 
board the ship than that a mine exploded under her 
bottom. ‘ 

It is very difficult to explain why the Spanish authorities 
should have allowed the Maine to anchor over a — 
At the time of the explosion they had not the slightest 
interest in having the ship destroyed ; in fact, they would 
certainly have avoided everything leading to the dis- 
turbance of a good understanding. The idea that the 
insurgents should have blown up the vessel is hardly 
worth considering, as these were not acting in any way so 
near the seat of the Government. If mines had been 
laid down in the harbour of Havana, this fact would have 
been known, not only by the Spanish authorities but by 
many more pa at Havana; and the American Com- 
mission would certainly have sifted the matter out, and 
have alluded to it in her report. 

On the other hand, considering the high temperatures 
in the fore compartments of the ship, resulting from the 
proximity of a dynamo-room, and the excessive heat of 
the climate, we can imagine that self-ignition could take 
place in one of the many sorts of explosives carried at 
present in ships of war. 

The result of the explosion would be the same in both 
cases. An explosion inside the ship would tend to lift 
the protective deck with all its superposed weights of 
turret guns, &c.; this protective deck being very strong 
and stiff, and well connected to the bottom of the ship, 
would carry this bottom up in exactly the same way as 
shown in the published drawings ; the downward force of 
the explosion would blow through the bottom, and dig a 
hole in the mud. A mine exploded under the ship’s 
bottom would do precisely the same work, acting from a 
dlace a few feet lower than the explosive inside the hull. 

he cause of the disaster will perhaps for ever remain 
a mystery ; and at present the disturbed and excited state 
of mind of all persons interested, is not tending to throw 
much light on it. 

Lam, Sir, yours respectfully, 
A. C. J. VREEDENBERG. 

Amsterdam, May 20, 1898. 








ENTROPY AND THE SCIENCE AND 
ART DEPARTMENT. 
To THE EprTorR oF ENGINEERING. 

S1r,—I enclose one of the Science and Art examination 
papers in steam. You will notice in the Elementary 
Stage, Question 3, that the definition of entropy is re- 
quired. I am of the opinion that this is going a step 
too far, and that it would be well to leave entropy until 
the Honours Stage, when it can be thoroughly dealt with 
and understood. I should be glad to have the opinion of 
other scientists on this subject, and if their views coin- 
cide with mine, to see the subject—a very useful one— 
— in its proper place. I shall therefore feel much 
obliged if you will publish this letter. 

Yours faithfully, 


May 24, 1898. AJAX. 








SOFTENING WATER. 
To THE EprTor OF ENGINEERING. 

Sir,—We have observed in your issue for May 6, a 
report of a paper on ‘‘ Steam Laundry Machinery ” by Mr. 
Sidney Tebbutt, and we noticed in the report of the dis- 
cussion that Mr. Druit Halpin recommended that water 
should be softened not by chemicals but by heat. 

We quite agree as to the advantage of this, but we 
think it will be of interest to your readers to state that by 
a proper system of heating, water can be softened in this 
way even more effectively than by Clark’s process. For 
example, we may instance a plant which we recently 
supplied to a large laundry in the West of England, 
which reduces water of 19 deg. of hardness to below 5 deg. 
This result is attained largely by the use of exhaust steam, 
a by a little live steam. We may add that 
in the course of the process any grease is removed from 
the exhaust steam. We can pe Sa the water partly hot 
and partly cold, thus rendering a feed-water heater un- 
necessary. 

We cannot agree with Mr. Hughes’ opinion that for 
softening water Clark’s process is cheaper and better than 

eat. This will be evident if we reply to Mr. Tebbutt’s 
query, in his reply, as to ground space occupied, and cost, 
of the treatment by heat. Taking one of our apparatus 
capable of treating, say, from 600 to 700 gallons per hour, 
the ground space occupied is about 5 ft. by 2 ft. 6 in., and 
the cost of treatment practically inappreciable, inasmuch 
as by the aid of our heat interchanger we can thoroughly 
soften the water by the addition of only as much heat as 
will raise its temperature some 35 deg. ; the water is deli- 
vered partly hot and partly cold, as already stated, and 
the heat retained in the water. 

This process differs considerably from Clark’s process, 
as soft brilliant water is produced without the addition of | 
chemicals and without filtration. The removal of this | 
sediment from our apparatus takes from one to two hours | 


once every three weeks, and 1s all the attention required, 
We may add that we have large installations in or near 
London, and should be pleased at any time to show one of 
these to anyone interested in the matter. 
Weare, Sir, yours faithfully, 
Frep. A. ANDERSON, 
The Lawrence Patent Water Softener and 
Steriliser Company. 
Norland Yard Works, Uxbridge-road Station, 
Notting Hill, London, W. 








THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Srr,—Permit me to call your attention to some errors 
in a note relating to the American Society of Civil Engi- 
neers, on page 530 of your issue of April 29, 1898, 

Inasmuch as the figures therein given, in regard to the 
entrance-fees and dues, are about one-third of those in 
force, an erroneous idea might be formed as to the source 
of the gross income of the Society, which is derived 
solely from its members, and is correctly given in the 
article. 

The entrance-fees are 6/., 5/., 4l., and 2/. for the various 
grades of membership respectively. The annual dues 
are—for corporate members, 3/., and for all others 2/. 
In addition to this, the dues for residents (about 20 per 
cent. of the total membership) are—for corporate mem- 
bers, 2/., and for all others 1/. 

Yours respectfully, 
CHARLES WARREN Hvnt, Secretary. 
220, West 57th-street, New York, May 13, 1898. 








HEATING EFFECTS OF CATHODE RAYS, &c. 
To THE EDITOR OF ENGINEERING. 

Sir,—I have noticed on several occasions after a 
Crooke’s tube has been working a little while that the 
cathode plate becomes red hot, and I am unable to 
account for this phenomenon; for the heat cannot be 
caused by too great a current density in the plate, as the 
current flowing is only about 4 ampere, and although 
the conductivity of platinum is one-sixth that of copper, 
yet this small current would not be sufficient to raise the 
temperature of the plate to this extent. Hence the heat 
must be due to some other cause. 

At a recent lecture at the Royal Institution the fol- 
lowing experiment was shown: A piece of lime was 
placed equidistant from and in line with the cathode 
and anode plates in vacuo, and on the current being 
switched on a bright light ensued, lighting up the whole 
lecture theatre ; on examining the lime after the experi- 
ment, a very small hole was found pierced straight through 
it, proving that the cathode stream caused part of that 
lime to disappear. Is not this disappearance of the lime 
due to the same cause as the heating of the cathode 

late ? 
J Also in the case of Hertz vibrations. What effect do 
they have on the coherer that reduces its resistance ? 

Suppose the battery current in a coherer to be switched 
on after the Hertz waves have passed through it, would 
the result be the same, reducing its resistance, as if the 
current had been on all the time? 

I am, Sir, yours truly, 
A STUDENT. 








THE IRON RESOURCES OF INDIA. 
To THE EpitoR OF ENGINEERING. ‘ 

Sir,—In your leading article in the number for May 6, 
on the ‘‘ Iron Resources of India,” you state that the Suez 
Canal dues being 7s. 6d. per ton on the cargo-carrying 
capacity of a vessel for each passage, the price of 15s. 
would be absorbed in dues. The charge of 7s. 6d. is, I 
believe, per ton of net register, which usually is between 
| 40 and 50 per cent. of the deadweight carrying capacity, 
and half dues are charged for a vessel making the pas- 
sage light. Moreover, in the face of the great demand 
there is for coal at the Egyptian ports, a vessel might 
load up a cargo of coal to be discharged at Alexandria or 
Port Said, so that she might have the benefit of half dues 
upon her outward voyage, and yet make that voyage not 
unremunerative. Thus the cost of canal dues would 
from 3s. to 3s, 6d. per ton of actual weight carried for the 
homeward voyage ; and the addition to this of half dues 
for the outward passage of the empty vessel would raise 
the total charge to an amount varying between 4s. (d. 
and 5s. 3d. per ton; while a freight charge of 10s. per 
ton might be obtained for the carriage of coal to Alex- 
andria. Your reputation for accurate statement 1S S0 
considerable that some elucidation upon this point would 
be of general value to some of your readers ; and so it Is 
take the liberty of calling your attention to it. 

In this connection it would be of great interest and 
value to know what would be the most economical speed 
at which such a voyage might be accomplished. Sir 
William Gray and Co. built and engined for a Liverpool 
firm the Inchmona, which, on an average of four trials, 
consumed 1.07 Ib. of common north-country coal per indi- 
cated horse-power per hour. The consumption was 
guaranteed, under a heavy penalty, to average less than 
1.15 lb. for all classes of coal that could be obtained in 
various parts of the world. The amount of the age 4 
which was held back, has been paid by the owners, wo 
vessel having accomplished her guarantee. No doubt 











this firm would, from an experience evidenced by such 4 
rformance, be able to give the most economical spee 

ora similar vessel. Perhaps you, or some of your corre- 

spondents, will be so kind as to favour us noes a figures. 

T am, Sir, yours truly, 

’ ry MADRAS. 
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LAUNCHES AND TRIAL TRIPS. 


Tue official trials of the Angler, torpedo-boat destroyer, 
were reported at Chatham on Saturday, the 14th inst., as 
follow: Speed of ship, 29.879 knots; steam pressure in 
boilers, 212 lb. per square inch; air pressure in stoke- 
holds, 3.4 in.; vacuum in condensers, 25.7 starboard, 24.8 
port; revolutions per minute, 396.2 starboard, 388.6 
port; mean indicated horse-power, 3003 starboard, 2859 

rt—total, 5862. The consumption of coal per indicated 
norse-power per hour has not yet been worked out. 





The new mail steamer Carisbrook Castle, which was 
launched in October last by the Fairfield Shipbuilding 
and Engineering Company, Limited, Govan, for the 
Castle Mail Packets Company, Limited, ran a trial tri 
in the Firth of Clyde on the 19th inst. The Carisbroo 
Castle, which is the largest vessel in the company’s fleet, 
is 500 ft. long over all, was 480 ft. on the water line. Her 
extreme breadth is 56 ft., and her moulded depth 
35 ft. 6in. The vessel will accommodate about 250 first- 
class passengers amidships, 150 second-class aft, and 
about 220 third-class forward. The propelling machi- 
nery consists of four-cylinder and four-crank quadruple- 
expansion engines, balanced on the Yarrow-Schlick- 
Tweedy system. The engines are the largest of the 
quadruple-expansion type which have yet been constructed 
balanced on this system. The boiler pressure is 205 lb. 
per square inch, and the machinery has been designed 
with a view to obtaining the maximum economy of fuel 
practicable with this high pressure, combined with high 
speed. The freshwater storage tanks hold some 32,000 
gallons of water, and there are, besides, two freshwater 
distillers, capable of producing 16,000 gallons more each 
day. 

The launch of the new first-class Russian battleship, 
the Pereswiet, took place on the 19th inst. at the Baltic 
Works on the Neva, in the presence of the Czar and 
Czaritza and a large concourse of distinguished spectators, 
including the members of the foreign Diplomatic Corps 
and many foreign officers. The keel of the Pereswiet 
was laid down in November, 1895. Her chief measure- 
ments are: Length, 4344 ft.; width of beam, 714 ft. ; 
depth below water-line, 26 ft. ; and displacement, 12,694 
tons. She has three screws, and will be fitted with three 
vertical engines of triple.expansion, each calculated to 
develop 4800 indicated horse-power, with 30 Belleville 
boilers in six groups, having a total heating surface of 
43,418 square feet. The turrets for 10-in. guns are being 
made at the Nevsky Works, and the carriages for the 
smaller artillery, at the Oboukhoff Works. Before the 
launch their Imperial Majesties attended the ceremony 
of christening the large new cruiser the Gromoboi, of 
12,196 tons, which is being built at the same yard, and 
also assisted at laying the keel of a new transport for 
dealing with submarine mines, named the Amur, of 2500 
tons. 





Messrs. Ropner and Son, Stockton-on-Tees, on the 
20th inst., launched a steel screw steamer of the following 
dimensions, viz. : Length between perpendiculars, 320 ft. ; 
breadth extreme, 44 ft. ; depth moulded, 24 ft.3in. The 
steamer has been built to the order of Messrs. R. Ropner 
and Co., West Hartlepool, and is of the three-decked 
rule, with patent trunk, full poop, bridge, and top-gallant 
forecastle. She has a double bottom on the cellular prin- 
ciple for water ballast, and will carry about 4600 tons on 
Lloyd’s summer freeboard, on a light draught of water. 
This is the thirteenth trunk steamer launched, and the 
fourth one of this type for the same owners. She will be 
fitted with a set_of triple-expansion engines by Messrs. 
Blair and Co., Limited, having cylinders 23 in., 38 in., 
and 624 in. in diameter by 42 in. stroke, and with two steel 
boilers 15 ft. by 10 ft., for a working pressure of 160 lb, 





Messrs. Alexander Stephen and Sons, Linthouse, 
Glasgow, launched on the 20th inst. a steel screw steamer 
of the following dimensions: 410 ft. by 50 ft. 6 in. by 
31 ft. 9in., built for the British India Steam Navigation 
Company. She was named the Umta. The engines have 
cylinders 264 in., 42 in., and 664 in. in diameter by 51 in. 
stroke. The vessel is a sister ship to the Uganda recently 
launched at Linthouse for the same owners, and which on 
trial trip fully loaded attained on runs between Clech and 
Cumbrae Lights a knot more than the contract speed. 


Messrs. William Simons and Co., Limited, Renfrew, 
launched on the 20th inst. complete from their yard, the 
first of four powerful barge loading dredgers which they 
have on order for the Russian Government. It is of the 
following dimensions : Length, 152 ft.; breadth, 32 ft. 
Sin.; depth, 12 ft.; and is designed to dredge 33 ft. 

epth of water. The main gearing for driving the 
buckets, and also the bucket chain, is of the most powerful 
description for dredging hard ground, and is driven by 
compound surface engines of 500 indicated horse-power, 
fitted with two changes of speed for dredging hard and 
soft ground, and is connected at after end to drive the pro- 
pellers. Independent steam hoisting gear is provided for 
manipulating the bucket ladder, and also independent 
steam winches are fitted at bow and stern of the vessel 
for manceuvring the vessel when at work. Electric light 
1s fitted on deck and throughout the vessel for working 
day and night. There are separate cabins for the officers 
and crew and a private cabin on deck is also provided. 

Messrs. C. S. Swan and Hunter, Limited, Wallsend, 
have just launched a floating dock which has been built to 
the order of the Stettiner Maschinenbau Actien-Gesell- 
schaft Vulcan, the well-known shipbuilders and engineers 


of Stettin, and to the designs of Messrs. Clark and Stand- 
field, of Westminster. The Vulcan Company recently 
built one of the fastest Atlantic liners in the Kaiser Wil- 
helm der Grosse, and the same company are now con- 
structing a still larger and faster vessel for one of the great 
German lines. is dock has been constructed with 
special reference to the lengthening and re-engining of 
two large Atlantic liners owned by the Nordeutscher 
Lloyd Company. The principal particulars are: Length 
over all, 510 ft. 9 in.; breadth extreme, 110 ft. 9 in. ; 
length from bottom of pontoon to top of walls, 43 ft. 7 in.; 
the internal width is sufficient to allow vessels up to 82 ft. 
beam to be docked, and the depth over the keel blocks is 
24 ft. The maximum lifting power is about 12,000 tons. 
The machinery consists of two sets of compound engines 
of 125 horse-power each, and two boilers of the marine 
type in each wall. Each engine is connected to two 15-in. 
centrifugal pumps, and the entire machinery is capable of 
lifting a ship of about 11,000 tons displacement in 24 hours. 
The dock is divided into 38 water-tight compartments, 
each filled or emptied by separate valvesand controlled 
from a valve-house on the top of each wall. The dock is 
of the “‘self-docking ” type, that is to say, access to all the 
external surfaces is possible either for painting or repairs. 
The dock longitudinally consists of two side walls, between 
which are connected three pontoons, the middle one 
being 240 ft. long and the two end pontoons 135 ft. 
The sub-contractors for the machinery are the Wallsend 
Slipway and Engineering Company, Limited, who are 
responsible to the builders for a complete installation of 
machinery suitable for working the dock. The engines 
and the pumps were made by Ronen. Gwynne and Co., 
of Holborn; the valves by Messrs. Blakeborough, of 
Brighouse; and the boilers by Messrs. Riley Brothers, 
of Stockton. The contract for this dock was signed on 
October 23, 1897, the first plate was laid on the blocks on 
November 17 ; so that from the time there was any visible 
progress made to the date of the launch, six months had 
elapsed, which beats the performance in the case of the 
Havana Dock. That dock took seven months in course 
of construction from the date of laying the first plate to 
the date of the launch, and the Stettin Dock exceeds the 
length of the Havana Dock by 60 ft. 





The Clydebank Engineering and Shipbuilding Com- 
pany (Limited) launched on the 23rd inst. the Moskva, a 
igh-speed mail and passenger steamer, which has been 
designed and constructed for the Russian Volunteer Fleet. 
In peace time the vessel is intended to maintain a regular 
service between the port of Odessa, in the Black Sea, and 
Vladivostock, in Siberia. For this purpose her holds and 
hatchways are arranged so that she may be able to carry 
a - quantity of machinery and other —— ma- 
terial on the outward voyage, as well as a large number 
of emigrants, also first-class and third-class passengers. 
On the homeward journey the staple cargo of the vessels 
of this company is tea. The dimensions of the vessel 
are: Length over all, 508 ft.; length between perpendi- 
culars, 470 ft.; breadth, 58 ft. 31n.; depth, 37 ft.; and 
gross tonnage, 7400. She will carry 74 first-class pas- 
sengers, 50 third-class passengers, and 1536 emigrants or 
troops. There is a large first-class saloon on the upper 
deck forward of the machinery, fitted in polished ak 
gany, and on the bridge deck above is a handsome music 
saloon. In time of war the Moskva can be converted into a 
powerful auxiliary cruiser, for which duty her estimated 
speed of 20 knots will render her doubly efficient. The 
decks are strengthened and supported in such a way as 
to admit of eight guns of 4?-in. calibre, and an equal 
number of 3-in. calibre being mounted in time of war. 
The magazines for the ammunition are portable, and will 
be kept on shore at Odessa, ready to be put on board at 
a moment’s notice, and arrangements are even made for 
ammunition hoists to enable the ammunition to be served 
quickly to the guns. The ship is propelled by two sets 
of three-cylinder vertical triple-expansion engines. The 
cylinders are 364 in., 61 in., and 103 in. in diameter 
by 54 in. stroke. The high and intermediate pressure 
cylinders are fitted with piston valves having approved 
adjustable packing rings, while the low-pressure cylinders 
are fitted with treble-ported flat slide -valves, with a 
special type of relief frame at the back to relieve them 
of steam pressure. All the valves are worked by a 
single eccentric radial vave gear, operated by a single 
eccentric through a quadrant rocking on trunnions. 
Steam is supplied by 30 water-tube boilers of the Belle- 
ville type; the safety valves on the boilers are loaded to 
a pressure of 2501b. The boilers have a total heating 
surface of 41,600 square feet, and a grate surface of 1394 
square feet. 





The Earle’s Shipbuilding and Engineering Company, 
Limited, Hull, launched on the 21st inst. the high-speed 
twin-screw mail and passenger steamer Prince George for 
the Dominion Atlantic Railway Company of Canada, 
being the second steamer built by Messrs. Karle for this 
company. The vessel is built under the shade-deck 
coasting class of Lloyd’s rules, with extra scantlings for 
special service, and is of the following dimensions: 
Length, 290 ft.; breadth, 38 ft.; and depth, 17 ft. 3 in. 
She has been constructed under the supervision of Messrs. 
Flannery, Bagallay, and Johnson, o mdon, and has 
sleeping accommodation for nearly 340 first-class - 
sengers, with handsome dining-room, music-room, ladies’ 
boudoir, &c. She has also good accommodation for 44 
second-class passengers. The vessel complies with the 
Board of Trade and American Law requirements for 
passenger service. She is fitted with twin-screw engines 
arranged for driving the vessel at a s of nearly 20 
knots on the trial trip. Steam is supplied by four large 

0. 


single-ended boilers worked under the closed-stokeh 





forced-draught system, the fans being electrically driven. 


On Saturday afternoon, the 21st inst., Messrs. R. 
Napier and Sons, Limited, Govan, launched from their 
shipyard the third of three steel screw steamers of 
of about 3300 tons, which they have on hand for the 
Nipon Yusen Kaisha (Japan Mail Steamship Company), 
for Japan and Australian service. The general dimen- 
sions are: iange. 375 ft.; breadth, 44 ft.; depth, 
27 ft. 8in.; with a top-gallant forecastle, long bri ge, 
full poop, and partial shade deck, and constructed with 
a cellular double bottom for water ballast. Accommoda- 
tion has been provided amidships for first-class passen- 
gers, and as the steamers are intended to trade in tro- 
pical climates, the dining-saloon, social hall, and smoking- 
rooms have been placed on the bridge deck. The large 
and roomy state-rooms are on the upper deck, which 
admits of perfect ventilation. The vessel was named 
the Yawata Maru. 


Messrs. Carmichael, Maclean, and Co., Greenock, 
launched on Saturday, the 21st inst., a single-deck screw 
steamer to the order of Messrs. Svendsen and Chris- 
tensen for the Steamship Company Cimbria, Limited, of 
Copenhagen. The vessel has been designed to carry a 
deadweight of 2450 tons on light draught, with accom- 
modation in forecastle, bridge, and poop, with a view to 
adaptability for general trade, and special arrangements 
have mn made for the convenient carrying of deck 
cargo when on the Baltic route. The dimensions of the 
vessel are 264 ft. by 36 ft. 6in. by 20 ft. 4 in. (moulded), 
gross tonnage 1570 tons, to the highest class at Lloyd’s. 
Triple-expansion engines will be supplied by Messrs. 
Muir and Houston, Limited, Glasgow. The vessel was 
named Lars Kruse. 


The s.s. Guildhall, built by the Tyne Iron Shipbuilding 
ee ye Willington Quay, to the order of Messrs. J. 
and K. Guthe and Co., West Hartlepool, left the Tyne 
for her official trial trip on the 23rd inst. Her principal 
dimensions are: Length, 290 ft.; breadth, 43 /t.; depth 
moulded, 22 ft.; and she will carry upwards of 4000 tons 
on a light draught. The engines, which have been con- 
strucied by the North-Eastern Marine Engineering Com- 
pany, Limited, of Wallsend-on-Tyne, are of the triple- 
expansion type, with cylinders 224 in., 37 in., and 61 in. 
in diameter by 39 in. stroke, steam being supplied by 
two large steel boilers working at a pressure of 160 lb. 
During the trial the engines worked satisfactorily. 








Messrs. William Hamilton and Co., Port Glasgow, 
launched on the 23rd inst. a steel screw steamer named 
Wyefield, of about 2100 tons net register tonnage and 
3350 tons gross tonnage, and to carry 5400 tons dead- 
weight, for Messrs. Hickie, Borman, and Co., 22, Billiter- 
street, London. The vessel is intended for their Kastern 
and general trade. The following are the principal 
dimensions: Length between perpendiculars, 330 tt ; 
breadth, 45 ft. 6 in.; depth, moulded to spar deck, 
26 ft.6in. The machinery, which is being supplied by 
Messrs. David Rowan and Son, of Glasgow, is on the 
triple-expansion system. The cylinders are 24 in., 40 in., 
and 65 in. in diameter by 42 in. stroke, steam being sup- 
plied by two large boilers working at 180 Ib. pressure. 


Messrs. Robert Duncan and Co., Limited, Port Glas- 
gow, launched on the 23rd inst. a steel screw steamer 
named Constantijn, for the Frederlandische Nieuw- 
Guinea Handel - Maatschappij, of Amsterdam. The 
dimensions are: Length between perpendiculars 106 ft. 
8in.; breadth moulded, 19 ft, 6 in.; depth moulded, 
10 ft. Gin. ; about 200 tons gross. The vessel will be 
fitted with compound inverted direct-acting surface-con- 
densing screw engines having cylinders 13 in. and 26 in. 
in diameter by 18 in. stroke, supplied by Messrs. Ross 
and Duncan, Whitefield Works, Govan. Accommoda- 
tion for passengers and officers is provided in a large teak 
deckhouse built forward of the engine and boiler casing. 








Exxctric Power TRANSMISSION.—Messrs. Drake and 
Gorham have formed a syndicate, to be followed by a 
company with a capital of about 250,000/., to acquire and 
carry out works for electric traction, power transmission, 
&c. Mr. J. F. Allright and Mr. Drake are joint managing 
directors of the syndicate, the offices of which are at 
66, Victoria-street, Westminster, S.W. 





Tue Exectric Licut AT HuLL.—A satisfactory report 
of the year’s working of the electric light by the ull 
Town Council has just been presented. An extension of 
the works sanctioned last year, for which borrowing 
powers to the extent of 40,690/. were obtained, has been 
nearly completed. The total revenue was 10,453/., and 
the expenditure 5450/._ The interest on loans and contri- 
butions to sinking fund amounted to 2963/., which left a 
net profit for the year to be carried to reserve of 2040/. 
The council has approved plans and estimates for a 
further extension of the light to Kast Hull. 





A Froatine Grain Evevator.—A large floating grain 
elevator has just been delivered to the International 
Elevator Company of New York, by the builders, Messrs. 
Dialogue and Sons, of Camden, New Jersey. It has been 
placed in the Eric basin, Brooklyn, and it will be used to 
deliver grain in the large ocean steamers. The elevator 
has been named the Isis. Her hull, decks, and towers, are 
entirely of steel, which is a decided departure from the 
usual method of constructing elevators. The tower is 
85 ft. high, and its capacity is 12,000 bushels of grain = 
hour. The hull is fitted up with a single screw-propeller 
of 350 horse-power. An engine of 250 horse-power is used 
for the elevator, and its mill machinery, which 1s now 
being adjusted, is of the latest and best type. The build. 





-ng of the elevator was commenced in November. 
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THE FATAL COLLISION AT ST. JOHN’S 
STATION. 


HAL¥ a loaf is better than none, but the same cannot 
be said of a “‘lock-and-block” system, as the South- 
Eastern Railway learned to their cost on March 21 at 
their St. John’sStation, where an up passenger train from 
Tonbridge, while standing outside the ‘‘home” signal 
was run into from the rear by another passenger train 
from Hastings, with the result that three passengers were 
killed on the spot and a large number injured. The 
guard of the Tonbridge train jumped just in time and 
was afterwards the means of rendering valuable aid to the 
injured. Colonel Addison’s report on this accident has 
now been issued, and from it we get the following facts: 

There are four lines of way running through St. John’s 
Station, and Sykes’ system of ‘‘lock-and-block ” has been 
here adopted in a partial form. The advance starting 
lever is electrically locked by the cabin in advance, the 
starting lever is locked when “ off” until the train passes 
over a treadle in advance of the advance signal, and this 
signal cannot be pulled off a second time until the advance 
starting signal lever has been put back after being pulled 
over. ‘The signalman is unable to ‘‘plunge” for a second 
train until both the “‘home” and starting signal levers 
have been used and put back again. The main up “‘ home” 
signal is so situated that a train standing at it cannot be 
seen from the cabin. On the morning in question there 
was a dense fog, which had, however, been very variable, 
and at St. John’s no fogmen were out, but their absence 
does not appear to have in any way contributed to the 
accident. ‘lhe Tonbridge train was duly accepted and all 
signals pulled off for it, and the signalman, after having 
attended to trains on the other lines, threw, apparently in 
forgetfulness, the main linesignals to danger, with the result 
that the Tonbridge train was kept waiting outside, quite 
forgotten by the signalman. The booking lad asked if it 
had passed, and the signalman said ‘‘ Yes,” and even 
inquired on the telephone of the cabin in advance whether 
he had received it, and on learning that it had not 
arrived, he jumped to the conclusion that the treadle had 
failed, as had been the case a day or two before, and 
proceeded to unlock his starting signal lever with the 
key provided for this purpose, and, after putting it back, 
he cleared back and accepted the Hastings train. Shortly 
afterwards the station-master called out to him that there 
was a train standing at the ‘‘ home” signal, whereupon 
the signalman put back the advance starting lever, for 
which there was no immediate necessity, and then 
lowered his ‘‘home.” Before the train could move, but 
after the brakes were off, the Hastings train ran into its 
rear with fatal consequence. The speed of this train 
does not appear to have been more than eight miles an 
hour, but it weighed over 244 tons, and it telescoped the 
two rear vehicles of the Tonbridge train, and drove it 
forward some 30 yards. Colonel Addison exonerates all 
the train men of both trains from any blame in the 
matter, and attributes the accident to the signalman’s 
forgetfulness, and to the partial manner in which the 
“‘lock-and-block ” system has been applied. There is no 
doubt but that the signalman was quite fit for duty at 
the time of the accident, and it is only fair to him to say 
that he did not hesitate to give the fullest explanation of 
the facts, and is an experienced man. 

Colonel Addison, in his report, points out that provi- 
sion should be made for indicating in the cabin when a 
train is standing at the main up “home ” signal, as it can 
never be seen there, owing to the curve and an over- 
bridge. Since January 1 of this year the South-Eastern 
Railway have adopted the Clearing House rule that, ‘‘ In 
foggy weather. . . the guard. . . or fireman must imme- 
diately on the train coming to a stand, proceed to the 
signal-box ;” but, as pointed out by the guard, and en- 
dorsed by the inspecting officer, this is practically im- 
Oar as the guard thereby runs the risk of being left 
xehind should the signal be lowered after a short 
interval ; and it is remarked by Colonel Addison that the 
rule must be either obeyed or expunged from the rule- 
book. If, he adds, it is contended that the words con- 
tained in a previous sentence, to the effect that certain 
rules do not apply in the case where a lock-and-block 
+ moye is in use be also extended to cover the above rule, 
then it appears to him necessary to give the train itself 
complete control over the block instruments. And there 
is no doubt that no lock-and-block can be considered fully 
complete until the train itself, by passing over a treadle 
or insulated rail, frees tne block instrument. Depending 
on the mere movement of the levers for clearing is illu- 
sive, though it has the charm of simplicity and cheap- 
ness. It is only fair to add that Sykes’ system is fully 
carried out on the Great Eastern Railway with clearing 
treadles, and we believe has been found a complete success. 
The easy way in which the releasing key may be used is 
also condemned by Colonel Addison. That some pro- 
vision must be made for rectifying errors or for use in 
shunting when the train does not go forward is evident ; 
but in all cases a record of such use having been made 
should be automatically made, or, better still, it should 
not be in the power of a signalman to use it without 
permission from another box. The South-Eastern Rail- 
way Company’s rules allow a signalman to clear back as 
soon as a train has arrived and passed on, thus giving no 
margin of clearance as is usual, and though the traffic on 
this line has been carried on with considerable success 
from the point of view of safety in the past, the inspect- 
ing officer cannot but point out that such a margin should 
be left in order to comply with the Board of Trade re- 
quirement that an adequate interval of space should be 
preserved between trains. If the South-Eastern sub- 


urban traffic is too heavy to allow of this, then more 
Further, no “ train- 
ny’s 
pro- 


provision should be made for it. 
entering section” bell signal is used on this com 
lines, ad such been the gase the accident woul 





bably not have occurred, as the signalman would have 
been reminded of the advent of the Tonbridge train 
robably at the moment of putting the signals back. 
ith a ‘lock and block” system in its complete form, 
Colonel Addison allows that there is not so much abso- 
lute necessity for this signal ; but he (and we fully concur | 
with him) considers it a valuable advantage to give a| 
reminder to the signalman ahead when a train does not | 
go forward immediately after it has been accepted. | 








MISCELLANEA. 
Tue temperature at the bottom of the Red Jacket shaft | 
(4900 ft. deep) of the Calumet and Hecla Copper mine is | 
stated to be 87 deg. Fahr. 


It is stated that the cable system of traction is about | 
to be abandoned on the tramway lines down Broadway, 
New York, and will be replaced by an electric conduit | 
system. 


A report has been issued by the Indian Government of 
the different agricultural implements tested and reported 
on by their officers during the year. These include 
various forms of plans, irrigating pumps, thrashing ma- 
chines, cream separators, and the like. 
class of implement can, it appears, be purchased by the 
Indian cultivator, there being no demand for the higher 
priced and more elaborate machines. 


A renewed attempt to make heavy ordnance in a single 
piece was recently made by the Otis Steel Company 
who have constructed a 22-ton gun of this type under the 
direction of Dr. R. J. Gatling. The gun is about to be 
tested at the Sandy Hood proving ground belonging to the 
Government of the United States. If one may judge 
from the results of previous efforts in this line, failure 
should be almost certain. 


It has long been recognised that to get the greatest 
output from a drilling machine, turret lathe, or the like, 
the cutting tools must be provided with ample oil lubri- 
cation, water, which is too commonly used, tthe far less 
efficient. To recover as much of this oil as possible from 
the chips and turnings, a small centrifugal separator has 
been introduced by the Messrs. Rogers and Co., of 127, 
West Thirty-second-street, New York, and is described 
in a recent issue of the American Machinist. 


Messrs. Merryweather and Sons have just fitted the 
largest fire curtain in the world at Drury Lane Theatre, 
and it was tested in actual working on Monday last, the 
23rd inst., to the entire satisfaction of the County 
Council authorities. This curtain, which is constructed 
entirely of iron and asbestos, is hung between channel 
irons by steel wire ropes, and counterbalanced so that 
one man can easily raise it by means of a winch fitted at 
side of the stage. It measures 42 ft. by 30 ft. 6 in., and 
is fitted with a special pneumatic arrangement by which, 
should the ropes break or be destroyed by fire, the curtain 
lowers itself automatically in 15 seconds. 


The Orebro Electric Company in Sweden has bought 
the following three waterfalls, the Brattfors, the Skorna- 
kesefors, and the Skramfors, in order to transmit their 
ower to Orebro. The average supply of water is calcu- 
ated at 25 cubic metres per second ; the height of fall at 
Skramfors is 40 ft., and at Brattfors 65 ft, ; the calcu- 
lated aggregate horse-power is calculated at 10,500 horse- 
power, or with a water supply of 20 cubic metres per 
second, 8400 horse-power. For transmission 5880 electric 
horse-power would in the latter case be available. In 
the first instance only the Skramfors is intended to be 
utilised. The receipts of let power is estimated at from 
150 kr. to 75 kr. per horse-power. 


According to the Jron Age, a plant is being laid down 
at Hammond, Indiana, for the manufacture of ‘‘ carbo- 
lite,” a name given to a mixture of the carbides of cal- 
cium, aluminium, and silicas, formed by the action of 
coke at a high temperature in blast-furnace slag. The 
carbolite has very similar properties to the pure carbide 
of calcium, but gives off other gases, besides acetylene, 
when thrown into water. In producing it the slag is run 
into a converter, and is then heavily charged with coke. 
A powerful current is then passed through the molten 
mass, resulting in the formation of the mixed carbides, 
which, when ready, are run into moulds of any desired 
shape or size. 


It is reported from Lodz, the centre of the manutactur- 
ing district in Poland, that this year a school for technical 
instruction in spinning, weaving, and dyeing cloth is to 
be opened. This school has already received the sanction 
of the Minister of Finance. In this school instruction 
will also be given in the Russian and German languages, 
in commercial subjects, and natural science. Only those 
students will be admitted to this school who shall have 
been through two classes of a ‘‘Real Schule,” or middle- 
class school, or shall be capable of passing an equivalent 
examination. z is rapidly increasing in population, 
and so soon as it has 500,000 inhabitants, it is to have its 
own independent magistrate or governor, and a police 
= age modelled on that of Warsaw, and will also become 
the seat of the Court of Assize for the district. 


In the March issue of Bulletin de la Commission Inter- 
nationale du Congress des Chemins de Fer, we find a 
comparison of the highest speeds of express trains in 
the different countnes of Europe. Tossed natu- 
rally heads the list, the speed of our fastest express 


53.5 miles per hour. In France, which stands second, 
the fastest train is stated to run at 44 miles per hour ; 


between terminals and including stops, being given 4 


but this speed has latterly been exceeded, the Paris-Calais | 


express being now booked to run at a speed of 52.7 miles 


per hour. im tl 
miles per hour, whilst in Germany the corresponding 


| chair, in the unavoidable absence of Mr. 
|oecupied by Sir Douglas Fox. 


Only the cheapest | 





In Belgium the fastest express runs at 43.5 
figure is 36.2 miles, in Russia 35.4 miles, in Austria 


33.5 miles, Italy, 32.2 miles ; Holland, 30.4 miles ; Swit- 


zerland, 29.8 miles ; Scandinavia, 28.4 miles; Spain and 
Portugal, 24.8 miles. 


The twenty-third annual dinner of the students of the 
Institution of Civil Engineers was held at the Frascati 
Restaurant, Oxford-street, on Thursday evening last, the 
Preece, being 
Included amongst the 
guests were Sir John Durston, K.C.B.;_ Professor 
Kennedy, Mr. C. N. Russell, Mr. Basil Mott, Mr. H. C. 
Baggallay, and Professor Boyd Dawkins. Several of the 
speakers made reference to the new scheme of examina- 
tion for membership, by means of which the Council hope 
to restore the prestige of the Institution, which has 
suffered somewhat owing to the number of inefficients 
which found entrance under the old regulations. The 
students naturally do not altogether appreciate the sume- 
what sudden adoption of these tests of competency, and 
their representatives at the dinner pleaded for lenient 
treatment by the Council. Sir Douglas Fox, in reply, 
stated during the present transition stage the Council 
were actually acting in the manner requested. 


An installation of electrical transmission of power has 
recently been carried out by Messrs. W. H. Allen, Son, 
and Co., of Bedford, at the well-known shipbuilding yard 
of Messrs. Harland and Wolff, Limited, of Belfast, com- 
prising a direct current 500-volt belt-driven generator and 
five motors, varying in size from 12 brake horse-power, 
all of Messrs. W. H. Allen, Sons, and Co.’s manufacture. 
The generator is compound wound, and the motors shunt 
wound : whilst the cables run for a distance of 100 yards 
on steel tubular poles. Messrs. Allen have now secured 
an additional order from the same firm. This new instal- 
lation will be one of the largest of its kind in the United 
Kingdom when completed, and will consist of a 550 indi- 
comet horse-power compound three-crank forced lubrica- 
tion engine running at 300 revolutions per minute, direct- 
coupled to a three-phase 350-kilowatt generator. There 
will also be seven three-phase motors, four of 100 horse- 
power, one of 75 horse-power, one of 50 horse-power, and 
one of 20 horse-power, distributed throughout the ship- 
yard for driving the various departments. 


We understand that arrangements have been made for 
driving and lighting by electricity the important works 
of the Bristol Wagon and Carriage Works Company, 
Limited, Lawrence Hill, Bristol, and that the directors, 
after giving full consideration to the merits of the dif- 
ferent available systems, have decided to adopt the 
‘‘ three-phase system.” The aggregate power of the 
motors will be 230 horse-power, and for lighting the 
works there will be used 20 arcs and about 750 glow 
lamps. The power is at present generated by five Lan- 
cashire boilers with a similar number of engines. By 
the adoption of electricity the economy in steam will be 
such as to enable the whole of the power, including the 
lighting, to be supplied by the Lancashire boiler, while 
the total saving effected, after allowing for all charges 
will be, it is stated, considerably over 1000/7. per annum. 
The generators and motors will be on the Brown-Boveri 
system, and are to be supplied by Messrs. T. Richardson 
and Sons, of Hartlepool, who hold the concession for this 
country. The boiler will be fitted with a Beanis patent 
wtomatic stoker, and Green’s economiser, while a Bennis 
automatic damper regulator will be provided in the main 
flue. The engine will have horizontal compound side-by- 
side cylinders, and in order to provide spare power for 
extension, it will be capable of developing a maximum of 
400 indicated horse-power. 


rating from the deck doors through the 
watertight bulkheads of a warship or passenger vessel 
has been worked out by Mr. Montgomery-Moore, of 
Holland House, Eltham-road, Lee, S.E., and_has for 
purposes of demonstration been fitted to four doors on 
the General Steam Navigation Company’s s.s. Hirondelle. 
The working agents available for making the connections 
in such a system are practically confined to water or 
electricity ; Mr. Montgomery-Moore has, for his part, 
chosen water-power, and has fitted on board the Hiron- 
delle an accumulator working at about 40 1b. pressure 
ol square inch, which serves as his source of power. 

ipes from the accumulator run to a valve-box on 
deck, and thence to the hydraulic cylinders which do 
the actual work of opening or shutting the doors. 
Alongside the valve-box passes a horizontal shaft 
to which any one of the valve levers corresponding 
to the different doors can be clamped at will. If all the 
levers are thus clamped, the whole of the doors will move 
together on turning this shaft through asmall arc ; whilst, 
on the other hand, any particular door can moved at 
leasure without interfering with its neighbours, by re- 
easing it from the shaft named and moving it over by 
hand. Mr. Montgomery - Moore also shows in the 
Hirondelle the plan by which he proposes to secure 
the automatic closing of the doors in case of collision. At 
one end of the horizontal shaft aforementioned is keye 
a crank, which is coupled to a small hydraulic cylinder. 
One end of this cylinder is exposed to the accumulator 
pressure, whilst the other is coupled up to a closed line of 
piping, which it is proposed to run alongside the sheathing 
of theship. This pipe being normally full of water, the 
piston of the small hydraulic cylinder is prevented from 
moving ; but should this pipe be broken, by a collision 
say, the water contained therein escapes. The piston 18 
then forced down by the accumulator pressure, se 
carrying with the valve-shaft already referred to, closes & 
the bulkhead doors. A complete arrangement of — 
bells permits of communication between the various bulk- 
headsand the deck, 


A plan of o 
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BIRD'S DUPLEX PLANING TOOL. 
CONSTRUCTED BY MESSRS, JAMES BARTLE AND CO., ENGINEERS, LONDON. 


Fig.1. 
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; WE illustrate on this page a tool-holder for a plan- | machine to a minimum, the two cutting tools, 
ing machine intended for use in cutting on both strokes | as shown in Fig. 3, being very close together, so that 
of the machine, and which has been designed by Mr. | it is not necessary to overrun the work by more than 
G. Bird, of the firm of Messrs. J. Bartle and Co.,| about 3in. The overhang of the forward tool has 
ironfounders, 236, Lancaster-road, Notting Hill, W. | also been kept quite moderate. The holder consists 
The tool-holder, as shown, can be easily fitted to|of a casting fixed on the usual swivel plate by bolts 
existing planing machines, the necessary steps being, | fitted into circular slots, thus enabling the tools to 
of course, taken to abolish the usual quick return. | be set at an angle to the work just as if a single 
A general view of the holder is shown in Fig. 1,| cutting point was being employed. The back tool is 
Which represents a front elevation partly in section, | fixed in a socket in a casting hung from the spindle 
whilst the remaining figures illustrate clearly the | shown at E F, in Fig. 1, and abutting during the cut- 
details of its construction. Special attention has|ting stroke of the tool against a second horizontal 
been directed to reduce the waste stroke of the! spindle shown at G H. In using the machine this tool 
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is the one fixed first, this being done by the set 
screws shown in Fig. 5. The other tool is carried 
on an apron of much the usual type, but which is at 
the same time supplied with set screws at top and 
at the sides, which are used for adjusting this tool 
so as to insure that each does a fair share of the 
work, The upper set screw, which is used for the 
vertical adjustment of this tool, is, it will be seen, 
carried on a cross-bar attached by a couple of 
standards to the apron. Both tool carriers, it will be 
seen, are hung from the same spindle, and also 
abut when cutting on opposite ane of the lower 
spindle. For use with this holder, Mr. Bird has 
arranged the feed mechanism shown in Figs. 7 to 9. 
In this there are two feed levers carrying pawls, as 
shown. One pawl gives the feed for the forward 
stroke, and the other for the back stroke. To avoid 
accidents, it is important that it shall not be possible 
for one tool to be given a forward feed, whilst the 
other is arranged to feed backwards, as then the one 
pawl on the wheel would act asa lock to the other, 
and the teeth of the feed wheel would be broken. To 
avoid this, the two pawls are interlocked with each 
other, as explained below. 

The two levers are rotated simultaneously in oppo- 
site directions round the feed-wheel by any suitable 
means at each end of the stroke of the planing machine ; 
one pawl carries the wheel round, a the other gets 
ready to give the feed at the other end of the stroke. 

To prevent these pawls, through carelessness, being 
thrown into gear in opposite directions, each lever 
has mounted on it a small crankshaft, having at the 
outer end a fork. In one portion of the crank one 
prong of this fork acts as a stop to prevent the pawl 
engaging with the teeth at that side, whilst, when the 
crank is rotated, the other prong of the fork acts 
similarly. Thus, whatever position the crank is in, 
the fork insures that the corresponding pawl is able 
to gear with its wheel on one side only. The crank 
end of the little shaft just described engages in a 
grooved collar capable of sliding on the boss of one 
of the levers. When this collar is slid along the 
boss, either by the action of one pawl or the other 
acting on one of the sloping ends of the fork, it actuates 
the other crankshaft, thus bringing the necessary 
obstacle into position to prevent the second pawl 
getting into om The fork when once depressed by 
a pawl, is held in position by it, thus effectually pre- 
venting the second pawl being able to act on its crank 
and depress it in the wrong direction. The second 
pawl can then 7 pass into gear in the same direc- 
tion as the first. It will be seen that no matter how 
near to each other the levers approach, or how far they 
recede, the little cranks engaging in the grooved 
collar will always be in a position to move the collar 
along the boss and thus actuate the other crank. In 
the elevation shown the cranks are drawn at mid- 
stroke, and the springs for holding the pawls in gear 
are purposely omitted in order to more clearly show 
the essential parts. 








INDUSTRIAL NOTES. 

Tue Labour Department of the Board of Trade, in 
its last report, states that ‘‘employment is generally 
good, except in industries affected by the stoppage in 
the South Wales coal trade.” The report is based on 
2339 returns, of which 1652 were from employers, 
528 from trade unions, and 159 from other and inde- 
pendent sources. The returns from 116 trade unions 
represent a total membership of 466,405, of which 
13,546, or 2.9 per cent., were reported as unemployed, 
as compared with 3.1 per cent. at the date of the pre- 
vious report, and of 2.5 per cent. at the same date 
last year from fewer unions, and a lower aggregate of 
members. The chart line shows a close approxima- 
tion to the lowest level of last year as regards the 
percentage of unemployed, in spite of the stoppages 
resulting from the coal dispute in Wales. The classi- 
fied Table of percentages is, on the whole, satisfactory. 























—_— of Unem- 
Percentages of Number| ‘Total ployed. 
Unemployed of Mem- |___ reek ere 
Members of 116 | Unions | pers in l 
Unions. Making | guch At | Jnthe | Same 
Returns) Unions. Date. | Previous | Date in 
ate. | Month. | 1897. 
Under 1 percent. ..| 32 | 159,009/ 341 | 334 | 243 
1 and under 2 per | } 
cent. .- ee| 22 || «55,262 | 11.9 10.0 | 38.0 
2 and under 8 per | 
cent, ee sath ae 18,801 | 4.0 7.2 5.6 
8 and under 5 per | 
cent. ee a oe 164,497 | 35.3 36.8 16.2 
5 and under 7 per| | } 
cen es WR eee oe? 5.3 146 
7 and under 10 per! | 
cent. Re 19,738 | 4.2 58 | 0.2 
10 per cent. and up-| | 
wards .. ..| 8 | 9,786] 21 15 | 1 
Totals | 116 | 466,405 [100.0 | 100.0 | 100.0 


=u 
It will be seen that in 25 unions there were 68,836 
members unemployed, or 14.7 per cent.’ of the total, 
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and in these cases an average of over 5 per cent. of 
the aggregate membership were unemployed. This is a 
large proportion, considering the general state of trade. 

The state of employment in the several groups of 
industries puperted a varies somewhat, but generally 
it was fairly good. The coal industry has been 
largely affected by the stoppage of the majority of 
the collieries in South Wales and Monmouthshire, 
by disputes in Scotland, and by the Easter holidays in 
England ; consequently the average time worked was 
less than in the previous month. At collieries not 
affected by the dispute in Wales, with 377,627 persons 
employed, the average time worked was 4.98 days, or, 
say, five days per week, against 4.75 days at the same 
time last year, but it was less than in the previous 
month. 

Employment in the ironstone mining was not quite 
so good as in the same month in 1897. At mines 
employing 17,566 persons the average time worked 
was 5.62 days per week throughout the month, as 
compared with 5.66 at the same date last year. Still 
the average is high. 

The pig-iron industry has been largely affected by 
the coal dispute in South Wales. The iron works to 
which the returns relate had 339 furnaces in blast, or 
12 less than in the previous month, and 11 less than 
a year ago. The decrease is wholly attributable to 
the dispute in South Wales. The number employed 
was 22,440, or 1121 fewer than a month ago, but 324 
more than a year ago. 

At the iron and steel works, employment was better 
than in the previous month, but not quite equal to 
what it was a year ago. At works covered es the 
returns 75,907 persons were employed, as compared 
with 74,445 in the previous month, and 76,241 in the 
same month last year. The estimated number of shifts 
worked in the month was 418,481, as compared with 
407,214 inthe previous month, and 422,673 in the cor- 
responding month of last year. The regularity of em- 
ployment is noteworthy. 

The tinplate trade has been rather acutely affected 
by the coal dispute and stoppage in South Wales, con- 
sequently employment was not so good. The number 
of mills in operation was 306, as compared with 331 in 
the previous month, and 321 in the same month a year 
ago. The number of workpeople employed was 15,923, 
as compared with 17,072 in the previous month, and 
17,375a yearago. The number idle, presumably owing 
to the coal dispute in Wales, was, therefore, 1149. 

Employment in the engineering trades shows a 
further improvement, overtime being worked in some 
districts. In some others, however, the effects of the 
late dispute are still felt. The proportion of unem- 
ployed members in the group of trades included was 3.6 
per cent., compared with 4.1 per cent. in the previous 
month, and 2.1 per cent. a year ago. In the shipbuild- 
ing trades also there is further improvement. The 
proportion of unemployed members was 5 per cent., as 
compared with 5.4 per cent. in the previous month, 
and 4.9 per cent. a year ago. 





In the building trades, employment is good in all 
branches, The proportion of unemployed members 
was only 1.1 per cent., as compared with 1.6 per cent. 
last month, and 1.0 per cent. a year ago at the same 
date. The furnishing and ait se trades are 
also busy, the proportion of unemployed only being 
1.2 per cent., as compared with 1.3 in the previous 
month, and 0.5 per cent. a year ago at the same date. 





Employment in the printing and bookbinding trades 
remains steady, with 3.1 per cent. unemployed. In 
the paper trades there has been improvement, only 2.8 
per cent. being out of work. In the glass trades 
10.8 per cent. are still idle. In the boot and shoe 
trades there has been a decrease of 1 per cent. in the 
number of unemployed members, and work in the 
tailoring trades is reported to be fairly good. The 
textile trades have improved, and are said to be fair. 





There were 48 fresh disputes in the month, involv- 
ing 130,528 workpeople. In the previous month there 
were 27 disputes, involving 2888 workers, and in the 
corresponding month of last year 78 disputes, involvin 
7404 workpeople. Of the total, 20 disputes occurre 
in the building trades, eight in the engineering and 
metal trades, seven in the mining and quarrying 
trades, five in the textile and clothing trades, and four 
in other industries. There were settled 30 old and 
new disputes, involving 28,889 workers: 15 disputes, 
affecting 27,708 persons, in favour of the workpeople ; 
nine, involving 625 persons, in favour of the employers ; 
and six, involving 556 workers, resulted in a com- 
promise. The state of trade gave the advantage to the 
workpeople, for they win on a rising market. 

The changes in the rates of wages affected 132,400 
workpeople, of whom 130,500 received advances. The 
increases in wages were mainly in the mining indus- 
tries, in which 113,832 received advances, and in the 
building trades, where 14,797 also received advances. 
The net result was an increase of about 3s. 2d. per 
head in the weekly wages of all affected. The changes 
were brought about as follow; Those affecting 25,150, 





or 19 per cent. of the totals, were preceded by strikes, 
one of which, affecting 600 persons, was finally settled 
by arbitration. One change, affecting 640 persons, 
was settled by a sliding scale; all the rest, affecting 
106,650 workpeople, were settled by negotiation be- 
tween the workpeople and the employers, or by repre- 
sentatives of the two parties. These gains in wages 
indicate a prosperous condition of trade, and a willing- 
ness on the part of employers to make concessions 
rather than risk a stoppage by disputes. They are 
also an indication of greater willingness to negotiate 
terms. 

The May report of the Boilermakers’ and Iron Ship- 
builders’ Society shows a decrease of about 300 on 
donation benefit, and the number would have been 
larger except for the miners’ dispute in South Wales. 
The report states that ‘‘there is such a plentiful 
supply of work at the present time that very few 
indeed need be idle, and branch officers must look 
carefully after those who want to come on the books.” 
Men are advertised for in the returns—for Fairfield 
and Govan, for Belfast, and for Dundee. The total 
number on the funds was 3570; last month 3877. 
Of the total 83 had cards granted, 430 were signing 
the vacant book, 1166 were on donation, 1360 on sick 
benefit, and 531 on superannuation allowance. The 
decrease was ‘‘on signing the vacant book,” on dona- 
tion, and on sick benefit. There was an increase 
under superannuation and on ‘‘cards granted.” The 
quarterly accounts published show great decreases in 
expenditure, from 17,269/. in January to 9569/. in 
February, 5162/. in March, and to 4826/. in April. 
This diminution in expenditure is due to the close of 
the engineers’ dispute. The expenditure on special 
donation, due to that dispute, was 13,817/. lls. 7d., 
of which amount only 2186/. was paid up to the close 
of 1897, and 1802/. 13s. 10d. in the past quarter; total 
3988/. 14s. 2d. The balance of 9828/. odds is made up 
of levies which the men have not paid. This amount 
has to be paid by them, or the defaulters will be ex- 
cluded. Men are more ready to vote money than to 
pay it ; but the rules make payment imperative. The 

alance in hand at the end of the quarter was 
179,200/. 6s. 10d., showing a decrease on the quarter 
of 6074/. 10s. 10d. The London and other members 
have refused to grant Mr. Allen, their late delegate, 
a pension, by 21,235 to 9341. This was doubtless 
due to the fact that he was firm in his attitude as 
regards the wisdom of the engineers’ dispute. But 
the fact is to be regretted, for it shows that trade 
unionists are far more ready to blame employers than 
todo justice to their own delegates when personal 
feelings come into play. 

An important step has been taken towards some 
kind of settlement of the coal-miners’ dispute in 
South Wales, but whether on a permanent or only 
temporary basis remains to be seen. Mr. Ritchie, the 
President of the Board of Trade, made the suggestion 
some time ago that plenary powers should be conferred 
upon a general body of elected delegates, as the men 
referred such powers to the officials and delegates who 
represented them on the Sliding Scale Committee. 
The idea was not taken up warmly at the time; in- 
deed, it fell flat, but as there seemed to be no other 
way out of the deadlock, the men have adopted the 
suggestion by way of compromise. What the final 
issue of this new departure will be one cannot forecast 
—not even as to the result of the negotiations. 





The position of the engineering trades in Lanca- 
shire is exceptionally good. There isa brisk activity 
in all branches, and new work is coming forward in 
more than sufficient quantities to replace orders as 
they run out. Many of the leading establishments are 
already so full of work that any new orders booked 
cannot even be put in hand before the close of the 
year. The great activity in the shipbuilding centres 
is necessarily putting great pressure upon machine-tool 
makers, many of whom are exceedingly busy on orders 
for marine requirements. Stationary engine and loco- 
motive builders are equally busy. Machinists also 
have no lack of work, and Liceul find the im- 
provement recently reported to be fully maintained. 
Altogether the position is good, and the prospects most 
encouraging in all branches of industry. 





In the Wolverhampton district, activity is fully 
maintained in the iron and steel trades. Quotations 
are generally exceedingly firm, and in some cases ad- 
vanced rates have been obtained. Pig iron especiall 
is dearer, the output not being equal to the demand. 
In the finished iron branches the list quotations are 
firmly maintained, some heavy lots having changed 
hands. Admiralty work is keeping up the pressure, 
and some well-filled lines have come to hand for roof- 
ing sheets, gas and tube strip, and other heavy hard- 
wares for South America and Australia. The coal 
dispute in South Wales is bringing some good orders 
to the district both for iron and steel. The improve- 
ment in the sheet trade recently reported continues, 
All the mills and forges in South Shropshire are 





steadily employed. All branches of the engineering 
and allied trades are busy. 





In the Birmingham district a steady tone has pre- 
vailed in the iron market, and generally trade is re. 
ported to be better. The complaint is that there is a 
scarcity of pig iron, both local and foreign. The pro. 
duction has been further limited by a dispute at Spring 
Vale, one furnace having been blown out in con- 
sequence. Some improvement has taken place in the 
sheet trade, and a conference has been held as to the 
wages question. The men associated with the Mid- 
land Wages Board are anticipating an advance at the 
next ascertainment, the figures as to which will soon 
be reported. On the whole trade is fairly prosperous, 


The postal telegraph clerks at their annual confer- 
ence expressed regret and disappointment at the 
tardiness with which their grievances are dealt with 
by the Postmaster-General. Those who advocate uni- 
versal State employment would do well to watch the 
complaints of Government employé¢s in nearly all de- 
partments as regards any improvement in the terms 
and conditions of service. Whether the complaints 
are well or ill founded is not here the question ; the 
fact is that they are made. Generally it would 
seem that the workers are more dissatisfied with 
their position than those employed by private firms. 





The friendly societies are complaining that in many 
establishments the employés are compelled to join the 
workshop clubs and abandon their friendly society : 
the Home Secretary admits that this is the case, 
The policy is a bad one from all points of view. A 
workman is not usually in a permanent situation. If 
he loses his place, he has no claim on the club funds, 
In a friendly society such change does not matter; 
the man has only to keep up his contributions, and 
the benefits are assured. The question is one of public 
policy, and not of mere arrangement between a firm 
and its employés. There may be instances in which 
clubs in connection with great firms or joint-stock 
concerns would work well, but compulsion to join 
even these if it necessitated giving up the friendly 
society has grave objections. In many cases the man 
would lose his benefit in a friendly society, because he 
could not draw from two sources. 


The Navvies, Bricklayers, Labourers, and General 
Labourers’ Union have secured an advance all along 
the line, in the Chatham, Rochester, and Stroud dis- 
trict, of $d. per hour, and a new code of working 
rules. A similar result is reported to have been 
gained in the Gravesend district. These were re- 
garded as underpaid districts as compared with some 
others within a moderate distance from London. 


The United Kingdom Society of Coachmakers are 
busily engaged in the work of organisation, apparently 
preliminary to a general movement in favour of better 
conditions of labour. The men claim to be a highly 
skilled class of workers and yet the wages and condi- 
tions have not kept pace with other trades during the 
last few years. They find that men are drafted into 
the work from allied trades, and the members of the 
union now desire a closer alliance with those who may 
become coachmakers so as to protect the interests of 
such workers. 





The attempts to institute a domestic servants’ union 
have generally failed. It is now proposed that they 
join the Workers’ Union. But do domestic servants 
generally need any such union? A good domestic 
servant can command almost any wages and almost 
any conditions. In a few cases there may be hard- 
ships, but the general notion is that those who suffer 
the hardships are the masters and mistresses. 


The complaints as to waiters’ wages scarcely agree 
with the facts. The system of tips is usually pre- 
ferred to definite wages. The chief difficulty is that 
the fault lies in the fact that the head waiter gets 
the tips, and pays those who are under him. W hat 
waiters generally want is that they shall get the tips 
direct from the customers, and usually these are ex- 
tremely liberal in most cases. The tip system is bad 
and ought to be abolished altogether. 








AMERICAN SHIPBUILDING.—Mr. J. B. Roach, of Chester, 
Pennsylvania, has been awarded a contract for building 
two large steamers for the Old Dominion Steamship 
Company, to take the place of the Yorktown which has 
been sold to the United States Government, and the 
Roanoke which was sold recently to a company on the 
Pacific coast. The vessels will be duplicates of the oo 

ny’s Princess Anne, built recently in Mr. Roach’s yard. 
her length over all will be 324 ft., with 42 ft. — 
and 27 ft.depth of hold. They will be driven by -. 
expansion engines of 4000 horse-power, and they will be 

uipped with Scotch boilers 14 ft. 6 in. in gy 
The average —_ contracted for is 16 knots per hour. 
The vessels will have a freight-carrying capacity of over 
2000 tons, and accommodation for 170 passengers. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Address by the President, Mr. SamuEt WattTE JOHNSON, 
delivered on Wednesday evening, April 27, 1898. 
(Continued from page 644.) 

Locomotive Stock.—To work the increasing train mile- 
age, considerable additions have been made to the 
locomotive stock. In 1873, as shown by Diagram 12, the 
locomotive ordinary stock of the Midland Railway 
numbered 1040, and in 1897 it had risen to 2327. The 
effects of periodic variations of trade are only slightly 
represented in these figures, because each locomotive has 
to do more work when trade is good than during times of 
depression. : : : . 

The rapid strides which have been made in locomotive 
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Fig.74. LOCOMOTIVE INDICATOR 
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design and construction may be better illustrated by 
noting the progress realised by one or more of the larger 
lines, rather than by dealing with the locomotive stock of 
the whole kingdom ; for the various types of engines 
used on the smaller lines and branches, both now and in 
tne past, have not exhibited such great increases in 
Weight and power as have those used for the express 
ene and goods trains on the main trunk lines. The 
ocomotive has come to assume its present form and con- 
struction by the continual improvement of its several 
parts, each alteration in design having resulted from the 
Introduction of new materials, or from altered conditions 
of work ; and all such alterations have had to be so 


ened out as to involve as small a departure as possible 


rom previous practice. Unlike the roads and fuel of 
y foreign lines, the nature of the permanent way in 


yw 4 and the quality of the coal here used, are 


man 
this 
such 





lat it is possible to run with economy locomotives 








|*t’se0°""°" 


of simple design and well-balanced proportions ; and the | to be unsound ; and, except on rack railways for moun- 
result has been that few foreign express engines can com- | tainous districts, the connecting-rod is always coupled 
re favourably, either in regard to efficient working or | direct to a crank on one of the wheel axles. The follow- 
se an artistic point of view, with those of British | ing six types, however, are nowadays found all that is 
build. | necessary for the working of an English railway. 
The late Mr. Joseph Tomlinson, in his Presidential | First Type.—A_single-driving passenger tender ex- 
Address delivered before this Institution in May, 1890, | press engine with leading bogie is well suited for lines 
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has already described and illustrated a large number of 
types of British locomotive engines as originally con- 
structed and as now existing in this country. In order 
to avoid a repetition of what he has already so 


with gradients not exceeding 1 in 150. This class of 
engine is a great favourite with drivers of express trains. 
I may mention that the steam sanding apparatus, adopted 
within the last few years, has been an indispensable 





fully given and so clearly illustrated concerning loco- 
motive development in general, I purpose showing in 
outline the advances made on the Midland Railway 
during the last forty or fifty years, in the size, power, 
weight, &c. of main-line standard engines. Few of the 
older lines have had less than twenty to thirty types and 
sizes of locomotives, the diversity being due principally 
to the varied designs favoured by the successive locomo- 
tive chiefs, and also to the fact that in early times it was 
the locomotive builders who provided such types of 
engines as they deemed most suitable for the traffic to be 
worked. Designssuch as those of the ‘‘Crampton” and 
“*Mail” locomotives have now almost disappeared from 
our lines ; the old objections to high boilers have proved 








factor in bringing these engines again into favour, inas- 
much as this apparatus has rendered it possible for them 
to work satisfactorily on roads, and with trains, which 
they could not otherwise deal with in all weathers. One of 
my engines of this type is shown in the photograph 
exhibited.* Its chief features are large cylinders, and 
piston valves. The latter are so constructed that they 
allow any water which may pass over from the boiler to 
escape freely. Their frictional resistance is small, being 
only one-sixth of that of the ordinary D-slide valves, 








* [An example of this type of locomotive was illus- 
trated and described on page 466 of the last volume of 
ENGINFERING.—Ep. E.] 
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TABLE VII.—PARTICULARS OF SELECTED MODERN EXPRESS LOCOMOTIVES. 































































































—_—— \ | | pa 
| | Steam Pres- ry a ae , | 3 bo 
Cylinders. | Diameter of Wheels. | sure per : 8 Heating Surface. ‘—_— of _— of a a of ag 
| | Square Inch. = _ < ngine, ender. ender. | 2 5 
| | A o ~ eS 

N ? ENGINE. — o> = oO. oe = - | 
DESCRIPTION OF ENGINE | 38 | > & os, l é ms : | a - 
mt 8 lwel oe | w|i. ietRl 8 le (El Ll | 5 E |. 13s 
| sigigea| 2] ieilse2i a] se (Blais ileais!|ei3slei3 g | 833 
| Gi/21 32] f | a] 8 (888) 6 | & (882/213) 2)] lee] BI ela | & | see 
= i | Ss | ot | | A ie 
| Alaj|aAe|a ae | 8 |o84! 3 ae je*|;a& |e lelso| a /so} a} S|] 5 | & LBRO 
~ | in. in. | ft. in.) ft. in. ft. in| Ib. | Ib, tons Ib. p.c. |sq. ft. |aq. ft. |sq. ft. | sq. ft.| tons | tons | tons | tons | tons | gals. | tons 
a | Four wheels coupled, double Qeyls.| 15 24 | 3 9 | High 89| . | | a | 
| redial trash compound, ¢7 31 19, | 24 | 3 9 } (ike il a | | 175{ pa 6) } 34.10 18,813 | 18.0 | 1241 | 159 | 1400 | 20.5 | 50.65 | 53,90 / 13.30 | 26.€0| 5 | 2000 | 80.50 
| | | | | | | | | | | 
b Single driving wheels, bogie 19 | {\¢ § }) 7 8 | 4 6 | 160 | 120 | 18.00 | 11,300 | 280 | 1434) 127 | 1561 | 20.8 | 45.30 | 49.00 | 18.11 | 35.50) 4 | 3000 | 84.59 
| m1) | | | | | | | | | | | 
¢ | Four wheels coupled, bogie 20 | 26 {| : +} 7h | 7 7%) 175 | 1st | 84.40 | 14,650 | 19.4 | 1080 | 127 | 1216 | 20.7 | 47.36 | 50.80 | 19.67 | 39.50] 6 | 340 | 90.80 
a Ditto Ditto 18 26{| 5 : \ 66 | 6 6 | 150 | 112 | 30.95 | 12,150 | 17.5 | 1144| 118 | 1262 | 20.0 | 42.77 | 46.00/15 85 | 32.00] 5 | 2500| 78.c0 
e| Fourwheelscoupled .. ....| 18 | 24/4 0 | 70 | 7 0 | 160 | 120 | 27,59 | 11,108 | 17.9 | 1116 | 101 | 1217 | 180 | 38.94 | 42.01 | 17.50| 32.79] 3} | 2640 | 74.80 
J | Four “Tua ae as w | 6{|/§ §}| 6 6 | 6 6 | 17 | 181} | $2.70 | 15,798 | 21.5 | 1981 | 119 | 1500 | 20.6 | 44.32 | 49.00] 22.66 | 45.00] 44 | 4125 | 94.00 
| as , 7a fe ar |) gum | 
g| Four oe et ten\/ 19 2 | : a 3 it }s 74/175 | 13913 14,303 1302 | 140 | 1442 | 26.8 40.00| 5 | 3900 
. Four wheels pec nl bogie ; four \ 15 | 26{| + } 6 7 6 7 | 175 | 131} | 37.70 | 19,438 | 23.0 | 1307 | 304 | 1701 | 27.4 | 50.20 | 54.55 | 22.20 | 40.00] 5 | 4500 | 94.55 
| l@ | | | | | 
i | Four wheels coupled, bogie 1s | 26{/ 3 ot} 73 | 7 3 | 160 | 120 | 81.09 | 11,619 | 16.7 | 1109 | 108 | 1217 | 18.7 | 41.42 | 44.80} 14.92| 26.12] 3 | 1800} 70.92 
Ditto Ditto 18} 26{| § 8} 7 3 | 7 0 | 170 | 127% | 31.65 | 13,506 | 19.0 | 1209 | 109 | 1818 | 20.0 | 44.25 | 46.80| 21.05 41.50} 5 | 4080) 88.30 
13 6 | | | 
k Ditto Ditto 18 26{| § ‘| 69 | 6 9 |170 | 127$ | 30.50 | 13,260 | 19.4 | 1350 | 110 | 1460 | 20.6 | 41.20 | 44.70 | 18.90 | 33.00] 3} | 2600 | 77.70 
| ¢ | | 
1} Ditto Ditto 19 26{ i; . | 70 | 7 0 | 160 | 120 | 28.90 | 13,408 | 20.7 | 917 | 108 | 1020 | 16.7 | 38.55 | 42.50 16.00 | 30.50} 4 | 2650| 73.00 
m| Four wheels coupled f{ 2 outside cyls.| 12: 24 6/83 it} » | es » sc k nen 
| Nogte ron {3 faut | 3 ni 36 13 Ay| 69 | 6 oF | 165 | 123} | 31.75 | 13,994 | 19.6 | oo4 | 111 | 1205 | 18.0 | 45.90 | 48 60} 16.10 | 30.75 4 | 2500 | 70.25 
n | Four wheels coupled, bogie 18 24{| 3 - 66 6 6 | 150 | 112 | 24.60 | 11,215 | 20.3 | 938 | 112 | 1050 | 18.8 | 35.95 | 38,60 | 12.95 | 28.30] 3} | 2730 | 66.90 
| | | | 
TasBLE VIII.—Midland Railway Locomotive Boilers Fig. 15. 04, . na Pager hing 
= 9 = / . 
broken Up during Ten Years ending December, 1896. prt suentem @ aameuneren a 





Life in Years. 




















Number Mileage. 
* 0} ollers —— 
Class of Engine. Broken : cs 
Up. /Mean. _— | Mean. proxme 
Passenger tender ..| 300 133 | 193 | 400,940 | 615,798 
ss tank ..| 60 18} 231 | 360,917 | 442,198 
Goods tender ..| 570 15} | 21 | 369,497 | 655,829 
piel’ sci 70 17$ | 25 | 483,417 | 574,561 
Allclasses .. .. | 1000 | 15 25 | 882,890 | 655,829 





Taste IX.—Midland Railway Locomotive Cylinders 
taken Out during Five Years ending December, 1896. 




















Life in Years. | Mileage. 
Number | 
Class of Engine. Fa inn —_—_———— | — 
ers taken ao . 
an | M 
Out. Mean. ——. | Mean orc 
Passenger tender .. 221 10 20 | 301,243 | 691,975 
” tank 61 123 274 | 280,444 | 455,304 
Goods tender ..| 180 144 | 274 | 849,808 | 685,018 
» tank.. | 46 143 25} | 342,626 | 597,140 
All classes | 508 | 124 | 274 | $19,701 | 691,075 








TaBLE X.—Midland Railway Locomotive Crank Aales 
taken Out during Five Years ending December, 1896. 





























Life in Years. | Mileage. 
Number | 

Class of Engine. of Crank | = \ 
taken Out.|Mean | Maxi- | yean, | Maxi- 
vie se | mum. | * | mum. 
Passenger tender 227 5 21 140,231 396,989 
” ank 34 | 8h 13} | 198,015 | 313,175 
Goods tender 742 73 | 243 | 189,501 | 614,857 
» tank .. 106 | 13 244 | 313,318 634,602 
All classes 1109 | 7) 24} 191,512 634,602 

| | 





TabLe XI.—Midland Railway Locomotive Tyres taken 
Off during Five Years ending December, 1896. 





| | 
Life in Years. | 














Mileage. 
Number | 

Class of Engine. of Tyres : a | - 
taken Off. i . 
Mean. a Mean | _— 
Passenger tender ..| 164 | 9} | 14 76,741 | 417,072 
Goodn ten tamk | 120 | | 119,440 | 274,836 
300ds tender 854 oo. fe 144,882 | 290,031 
» tank .. 243 44) 9 122,315 237,371 
All classes -| 1890 6} 14} 154,133 | 417,072 


in two of the h ‘ibi 
aoe suitable. otographs exhibited, are found to be the 
te leading dimensions, weights, steam pressures, &c., 
th these six types of standard engines now in use on 
- a Railway, are given in each case below the 
Table VI., page 676, clearly illustrates the great pro- 
sed made in the construction of standard types of 
scomotives, which, with the exception of George 
‘Rocket ” of 1829, have run on the Mid- 
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tyres and rails the higher-carbon wrought steels are 
used, great toughness a required. 

The life of each particular part of a locomotive is 
of more or less variable duration. Thus, of a set of 











new crank-axles some will run much longer than 
others; cylinders and valves wear out at rates de- 
pending upon their hardness and the work they have 
to do; boilers groove, corrode, and waste away, 




































































according to the amount of the work done and the 
quality of water used. Tables VIII. to XI. show 
this clearly, for in addition to the average and maxi- 
mum age of tyres, cylinders, crank-axles, and boilers, 
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land Railway since 1832, or rather were constructed 
for and worked upon the pioneer lines which have been 
amalgamated to form this railway. Outline drawings to 
scale of a few of these engines are shown beneath the 
Table on e 676 and by Figs. 16 and 17 annexed. 
Here George Stephenson’s memorable ‘‘ Rocket” of 1829 
is shown side by side with the Leicester and Swanning- 
ton (now Midland) locomotives of 1832 and 1834, and 
also with succeeding types of Midland engines, bring- 
_ up to the present time. 

he leading dimensions, weights, &c., of some of the 
latest express engines, built by the locomotive chiefs of 
some of the eqs British and Irish Railways, will be 
found in Table VII., above; and photographs of these 
are exhibitel. 

Locomotive Construction.—Not only has the rolling 
stock to be made sufficiently strong to bear for a reason- 
able time the blows and shocks to which it is being con- 
stantly subjected, but certain rubbing surfaces, being 
much exposed to dust and dry friction, are apt to wear 
rapidly. To check their wear as much as possible, 
chilled cast-iron horn-blocks, and case-hardened wrought- 
iron axle-boxes, &c., are largely used. The introduction 
of cast steel in various forms has also proved a great 
advantage to locomotive engineers, and has materiall 
inc the life of the parts for which it has been used. 
Run directly into the mould, it forms tough sound cast- 
ings, suitable for engine and tender os plates, 
cross-stays, bogie centres, axle-boxes, axle-box guides, &c. 
Hammered or rolled, it has almost wholly taken the 
place of wrought iron for boiler plates, frame plates, 
crank and straight axles, connecting-rods, coupling-rods, 
motion links and pins, piston-rods, and slide bars. For 





their mileage is also given. As each type of engine 
has wheels of different diameter from other types, 
and the nature of the work varies considerably, 
the mileage of tyres and crank-axles is variable. The 
durability of boilers and cylinders, however, is nearl 

ak: rtional to the mileage worked. As a rule, eac 

poiler before being broken up will have had a second 
copper firebox put in, and on an average will have had 
the tubes changed four or five times. The average mile- 
age of new brass tubes is 82,423, of new copper tubes 
122,518, and of new red-metal tubes 124,764. ye of 
the tubes, however, before being worn out, are removed 
in order to admit of an internal examination of the 
boiler, or for the removal of scale; they are therefore 
brazed and _ in again, thus enabling an additional 
mileage to obtained. Owing to the liability of 
cranks and other moving parts of the engine to fail, 
in some instances after being at work only a com- 
paratively short time, unceasing vigilance has to be 
exercised ; and each part of the engine is examined not 
only at stated intervals, but also whenever circumstances 
may render it advisable. As a further precaution, the 
parts are so designed that, even if they should give way 
on the road, the point of rupture, and its nature, shall be 
such as to render scarcely possible an accident attendant 
with danger to passengers. 

It is no doubt owing, in the first place, to the high 
steam pressure now employed and to the steam being 
used more expansively in larger cylinders, that greater 
economy and power have been able to be obtained, 
without any t alterations in the design of the 
valve-gear. From the result of an elaborate and 
exhaustive series of experiments made by Mr. Drummond 
on the Caledonian Railway in 1889, it would appear that 
in his opinion the most economical results as regard coal 
and water consumption are for various reasons obtained 
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when the steam pressure is about 175 1b. per square inch. 
Although sufficient pressure must be retained at the end 
of the stroke for creating the necessary draught on the 
fire, the release and terminal pressures in a well-designed 
locomotive are low. Indeed, the extremes between which 
the cylinder pressure ranges are for all practical purposes 
as great as if pressure were not required for blast. The 
steps by which the steam pressure is reduced from that of 
the ve to the atmosphere, and the variations which the 
vacuum in the smokebox undergoes, during a complete 
revolution of the driving wheel in one of my single-wheel 
engines, are shown in Figs. 13 and 14, page 675. The actual 
diagrams taken with the indicator are reproduced in dia- 
gram Fig. 13. Here we have indicator curves showing 
the changes of steam-chest pressure, cylinder pressure, 
blast-pipe pressure, and smokebox vacuum, during each 
stroke of the piston. The smokebox vacuum is given in 
inches of water, as well as in pounds per square inch. For 
the purpose of enabling the eye to follow and compare the 
changes of pressure which take place during a complete 
revolution of the driving wheel, dceuae Fig. 14 has been 
drawn: even at seventy miles per hour the variations of 
smokebox vacuum accompanying each jet of exhaust 
steam are here seen to be as clearly defined as they are at 
the lower speeds. So low a mean both for the smokebox 
vacuum and also for the release pressure has been obtained 
only with the later designs of engine. Many of the older 
locomotives give blast pressures much in excess of those 
here shown, and the mean smokebox vacuum often rises 
as high as 8 in. or 10 in. of water. 

Compounding.—In order to obtain greater degrees of 
expansion with the link motion, and to reduce the losses 
resulting from wire-drawing and the condensation result- 
ing from extreme differences of cylinder temperature, 
many forms of compound locomotives have been built ; 
and some measure of success seems to have attended 
their working. Every well-considered attempt to in- 
crease the economy and power of the locomotive should 
receive our approbation ; but, although compounding has 
been attended with excellent results in stationary and 
marine engines, the results of the working of compound 
locomotives, which I have studied somewhat closely, have 
not been such as, in my opinion, would up to the present 
time have warranted my adopting the compound system. 
It is only fair to say, however, that I have not actually 
tested compound locomotives against my own engines. 
One of my single-driving wheel locomotives, running be- 
tween Nottingham and London, burns per indicated 
horse-power per hour from 2.2 Ib. to 3.1 lb. of coal with 
ordinary firing, and uses about 29 lb. of water per horse- 
power per hour when the mean indicated horse-power is 
about 400. This would show rather a high evaporative 
efficiency ; but no doubt the steam supplied is somewhat 
damp under such conditions, and the water used is there- 
fore not an exact measure of the quantity really evapo- 
rated. A non-compound stationary engine, having a 
large lap, and giving an indicator diagram much like that 
of a locomotive, but working at a boiler pressure of only 
100 lb., consumed 29.6 lb. of water and 3.38 1b. of coal per 
horse-power per hour. 

Fuel Consumption.—In diagram Fig. 15, page 677, has 
been eon the gross consumption of fuel per train-mile, 
together with the percentage of goods and passenger train- 
miles worked. The figure giving the coal consumption in- 
cludes the coal required for shunting, for bank work, and 
for light running, pe and therefore by no means indicates 
the consumption per train-mile of express passenger 
engines. During the eight years terminating in 1880 the 
consumption shows a decrease of 9.68 lb. per train-mile, 
or 17.22 per cent. of the amount of fuel formerly burned ; 
for the year 1880 this represents a saving, after allowing 
for the increased percentage of passenger train mileage 
now worked, of 36,990/. with coal at 5s. 94d. per ton. 
The larger part of the reduction was effected, notwith- 
standing the increased loads and accelerated trains, = | re- 
vising the design of engine and boiler details, and by 
building locomotives of greater power, and, therefore, 
better capable of dealing with the trains they had to 
work. Cast-iron pistons, with light cast-iron rings 
sprung over their heads, were substituted for the old 
heavy brass pistons, which had thick brass rings set up 
by springs pressing gluts into V-shaped slots cut across 
the rings. New cylinders of larger diameter and having 
freer ports and exhaust passages were also put in. More 
attention was paid tc the quality of the fuel burned, and 
the worthless kinds were discontinued. Since 1880 the 
consumption has been kept low by still further increasing 
the steam pressure and cylinder diameter, by improving 
the lubricating devices on passenger and other vehicles, 
by the adoption of automatic brakes, and by improve- 
ments in the roadway, &c. 


(To be continued.) 





San Pavto Rattways.—At the close of last year there 
were 19403 miles of railway in operation in the State of 
San Paulo, Brazil. 





Tue Natronat Rattway Museum Associaton.—The 
first annual meeting of the National Railway Museum 
Association was held on the 18th inst., Mr. C. Rous- 
Marten presiding. The business was mainly of a formal 
nature, consisting chiefly in the election of officers for the 
ensuing year, as follows: Chairman of executive com- 
mittee, Mr. C. Rous-Marten ; hon. treasurer, Mr. Dom- 
brain ; hon. secretaries, London, Mr. F. W. Brewer ; Edin- 
burgh, Mr. Norman D. Macdonald. Other business was 
postponed to an adjourned meeting fixed for June 8. The 
chairman drew attention to the fact that several leading 
papers had published in some detail a fictitious report of 
a purely imaginary ‘‘annual” meeting said to have taken 
place in October last, when the Association had been in 
existence only seven months. No meeting of any kind 
was held by the Association on the date named. 





THE PHYSICAL SOCIETY. 


AT the meeting of the Physical Society, held May 13, 
Mr. Shelford Bidwell, President, in the chair, a paper 
by Professor W. E. Ayrton and Mr. T. Mather, on 
** Galvanometers,” was read by Professor Ayrton. It isa 
sequel to ‘‘ Proc. Physical Soc.,” vol. x., page 393, and 
to ‘Phil. Mag.,” vol. xxx., page 58. The authors sug- 
gest that in future the comparative sensitiveness of gal- 
vanometers should be expressed in terms of the number 
of millimetre scale divisions per micro-ampere, when the 
observed image or ‘‘spot” is 1 metre from the mirror. 
Unit angular deflection is therefore one two-thousandth 
of a radian. Further, for the amg peed time, 7.¢., the 
time between two transits of the ‘‘spot” across some 
fixed point on the scale, in the same direction, the stan- 
dard should be 10 seconds. It is also proposed to reduce 
the factor of sensitiveness, as regards resistance, to the 
common basis of lohm. The assumption is that, for a 
given galvanometer, the deflection per micro-ampere is 
proportional to the two-fifth power of the resistance of 
the windings. Tables accompanying the paper give 
complete data for a large sh of galvanometers con- 
structed during the past 10 years, and it is possible to 
trace the improvements in sensitiveness throughout that 
time. The most sensitive galvanometers are the oscillo- 
graphs ; they have very short periods, the moving parts 
are small, the controlling fields very strong. They are 
designed to indicate the character of rapidly-varying 
currents. An oscillograph, as improved by Mr. Duddell, 
was exhibited ; its period is 0.0001 second, and its factor 
of sensitiveness, according to the authors’ classification, 
is greater than any yet obtained. A distinction is drawn 
as to the use of the term ‘‘dead-beat.” Maxwell applies 
it to galvanometers in which the motion is ‘‘aperiodic,” 
i.e, to those in which the suspended system, before 
coming to rest, passes only once through the position of 
equilibrium. This meaning is retained ; it is not to be 
confused with ‘‘quick-moving” or ‘‘short period.” <A 
pendulum illustrating these distinctions was exhibited. 
As regards insulation of galvanometers and shunt-boxes, 
the authors now apply the ‘‘ guard wire” principle of Mr. 
W. A. Price. The instrument to be insulated is inclosed in 
a metal case provided with a terminal to which one end of 
the windings isconnected. The second end of the windings 
passes out through an ebonite bush-piece. This arrange- 
ment is said to nullify leakage and to prevent electro- 
static disturbance of the suspended system. In the second 
section of the paper, the authors calculate the limiting 
sensitiveness of galvanometers of the ‘‘ Thomson” type. 
The investigation is based upon Professor Schuster’s B.A. 
1894 paper; it takes into account the period of the sus- 
pended system, and the specific magnetisation of the 
needle. Lastly, the authors discuss the relative merits of 
long and short periods, i.c., the best ‘‘control,” for gal- 
vanometers intended to indicate zero points in potentio- 
meter operations. They conclude that if the control can 
be readily altered, and if the sensitiveness can be adjusted 
for the test, then, for rapidity of working, the ‘control ” 
should be so adjusted that the sensitiveness is approxi- 
mately two or three times greater than is absolutely 
needed for the desired accuracy. 

Professor Threlfall thought the authors’ method of com- 
paring galvanometers very on The results ob- 
tained in their comparison of the oscillograph (3,310,000) 
and the suspended-coil galvanometer (27) might be re- 

rded as the reductio ad absurdum of the proposed system. 
The absurdity arose from the dissimilarity of the two instru- 
ments. Moreover, the proposed system ignored the fact 
that sensitiveness may be obtained by optical as well as by 
electro-magnetic means. Optical sensitiveness, owing to 
its greater stability, was to be preferred to electro-magnetic 
sensitiveness. The fundamental problem in the construc- 
tion of galvanometers is an optical one ; it is necessary to 
decide the mass and dimensions of the suspended parts so 
as to insure (1) optical accuracy, and (2) electro-magnetic 
sensitiveness. Thus, to some extent the weight of the mir- 
ror determines the thickness of the suspension. As an in- 
stance of what might be done by optical methods, Pro- 
fessor Threlfall referred to work done by himself and Mr. 
Brearley (Philosophical Magazine, 1896), in which it was 
possible to measure to 1.48x10~-! amperes, and with 
special refinements, to 3 x 10—' amperes. He had found 
that the best diameter for glass mirrors was 1.1 centi- 
metre, with a weight just under 0.5 gramme. These 
were used with a scale of 276 centimetres, read by a 
microscope to 0.04 millimetre. The course of the light 
was: Lamp, large lens, small scale, mirror, eye-piece. The 
period was 25 seconds, and the resistance 50,000 ohms. 
Even better results could be obtained by using mirrors 
of quartz or of bloodstone. Quartz is incomparably to 
be preferred to glass. Such figures indicate what could 
be done by optical sensitiveness, the sensitiveness that 
the authors ignored. It was pointed out by Professor 
Threlfall that the controlling field for galvanometers of 
the “Thomson” type should be straight and uniform. 
This was best secured by using two magnets, one above 
and one below the needles. 

Professor Perry said the authors had not asserted that 
a galvanometer with higher figure of merit, according to 
their classification, was superior to another of lower 
figure. It must be agreed that the figure they obtain 
is a very valuable datum for the comparison of instru- 
ments designed for similar purposes, for instance, in classi- 
fying those used by Professor Threlfall. Mr. Duddell 
was to be congratulated on the extreme sensitiveness 
and small period of his oscillograph. 

Professor Ayrton, referring to Professor Threlfall’s 
reductio ad absurdum, admitted that the criticism would 
carry some conviction if the two instruments were of 
different kinds; if, for instance, one possessed a sus- 
pended needle and the other a suspended coil. But the 
argument failed, because both instruments were of the 





suspended-coil type. In one of them Mr. Duddell had 
developed the advantages to be gained by reducing the 
air-gap. To form an opinion of electro-magnetic jm. 
provements in oa caer age it was necessary to reduce 
the results of all instruments to some system of classifica- 
cation. There was no objection, after that, to adding a 
good mirror, and reading by a good microscope. 

The President proposed votes of thanks to the authors 
and the meeting adjourned until May 27. 








Betcian Briquerres.—The exports of briquettes from 
Belgium in the first three months of this year were 114,605 
tons, as compared with 113,569 tons in the corresponding 
period of 1897, and 112,935 tons in the corresponding 
period of 1896. The exports to France figured in these 
totals for 48,717 tons, 43,560 tons, and 46,379 tons respec- 
tively ; and those to Switzerland, for 10,580 tons, 20,880 
tons, and 16,750 tons respectively. 





Pusiic Works IN Victor1A.—The Minister for Lands 
and Water Supply and the Minister for Public Works, 
were recently appointed a sub-committee of the Victorian 
Cabinet to prepare a list of public works, which the 
Colonial Government might undertake. The committee 
has prepared a report ns a number of works which 
will involve an outlay of 2,500,000. They include a sug- 
gested expenditure of 800,000/. in providing the wallee 
country with a —— water supply; 250,000/. for 
making a second reservoir at Malmesbury to supply 
Castlemaine and Bendigo with water; and 100,000/. for in- 
creasing the water supply of Geelong, Maryborough, and 
St. Arvand. Other sums are set aside for railway con- 
struction, the improvement of the Flinders-street railway 
station, the erection of coal stores at Port Melbourne, as 
well as a central wine cellar, the reclamation of swamp 
lands, &c. 

CaTALOGUES.—Messrs. G. W. Burton, Griffiths, and 
Co., of 23a, Ludgate-hill, London, have sent us a copy of 
the new catalogue of the Spencer Automatic Machine 
Screw Company, for whom they are agents. The machines 
described in this catalogue produce automatically a very 
large variety of turret-lathe work.—A very fine catalogue 
of dynamo-electric machinery has been issued by Messrs. 
Ernest Scott and Mountain, of the Close Works, New- 
castle. The catalogue is in 10 sections, corresponding to 
the different departments of the firm’s work. The illus- 
trations are numerous and excellent.—Messrs. Mavor and 
Coulson, of 17, King-street, Mile End, Glasgow, have 
sent us a copy of a beautifully illustrated account of 
their dynamo works, many of the operations necessary to 
the construction of such machines being shown in detail. 
—Messrs. Crosby, Lockwood, and Sons have sent us a 
copy of their new catalogue of scientific and technical 
books. Unfortunately, though the catalogue may be 
new, many of the books listed are so antiquated as to be 
entirely out of date, and the value of the list would be 
much enhanced by judicious weeding. 


CoLLIsIoON AT TIVERTON JUNCTION, GREAT WESTERN 
Rattway.—There was a heavy snowstorm in the West 
Country on February 21 and 22, and this was especially 
bad in the neighbourhood of Tiverton Junction on the 
22nd. The newspaper train coupled behind a snow- 
plough train arrived there about an hour late, and while 
efforts were being made to work the siding points in 
order to shunt the snow-plough train, the newspaper train 
was run into at the rear by another passenger train. The 
collision was slight, but the tail vehicle of the newspaper 
train, a horse-box, was considerably damaged, the body 
of the box being detached from the frame but happily 
keeping upright, so that the three horses that were in it 
escaped with comparatively slight injuries. Four pas- 
sengers complained of slight injuries. It appears that 
the second train was standing at the starting signal at 
Whiteball Tunnel (the cabin in the rear of Tiverton 
Junction) awaiting verbal orders to go on, when word 
was passed from the signalman toa platelayer to tell a 
light engine to go away in the opposite direction, most 
of the signals being unworkable owing to the heavy fall 
of snow. This man passed the word along to some 
other men and there was a good deal of shouting, 50 
that the driver and the guard of the waiting passenger 
train took it to refer to them and started off. On 
arriving near Tiverton Juntion, the signals appeared 
to have been drooping and were taken as all off, and 
the first intimation of anything being wrong that the 
driver received was seeing the guard of the first train 
waving a red flag. All was done to stop the train, which 
was booked to stop at the station, but there was no time 
to avert a collision. As soon as the signalman at White- 
ball Tunnel found the second train had left, he attempted 
to wire to Tiverton Junction, but was interrupted and 
never got the message off in time. There were no doubt 
sorenl Wille irregularities in the working of the trains, 
but the snowstorm was exceedingly bad, there being 
about 2 ft. of snow at the time of the mishap, and the 
snow was still falling fast ; so that Colonel Yorke, —_ 
nising that all the staff were working under exceptiona 
difficulties, lays the responsibility for the collision on = 
one’s shoulders. A fogman had been out all night at t 4 
Tiverton Junction distant signal, but he had been with- 
drawn, and the signalman on duty at midday was = 
aware of this, a matter to which notice is called in t ~ 
report. As regards the interruption to the mmensage, - 
does not appear to have occurred to the signalman to have 
sent it as a “DN G” message, thereby taking po 
dence of everything. A box-to-box needle instrument, 7 
telephone, would have been free from interruption, ap 
had such been in use at Tiverton Junction the collision 
might have been averted. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComPiteD BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, i 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 

the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 0; Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform of 8d. 

The date of the advertisement of the acceptance of a complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


9744, J. E. Ransome and F. W. Garrard, Ipswich, 
Suffolk, Cultivators. [11 figs.) April 17, 1897.—This in- 
vention relates to cultivators arranged with one rigid frame and 
one movable frame, the latter carrying the tinesand being raised 
or lowered by a hand lever whilst kept parallel to the rigid frame 
by a series of parallel levers. On such a movable frame there are 
mounted two or more transverse Lars at equal distances in front 
ofand behind the axle. Solid tines or spring tines are carried on 
these transverse bars and can preferably be moved to and fro 
along them to adjust their distances from the sides of the machine. 
By pivoting the bars to the frame or to brackets on it by turning 
the bars, all the tines on them may have their pitch altered at one 
and thesame time. -A spring is in some cases attached to this ad- 
justable arrangement, so as to allow the tines to play backwards 
when meeting with any undue obstacle. In this case stops are 
used to limit the range for the play of the spring. By having 
the transverse bars placed more or less equally before and behind 
the axle the cultivator is not affected in moving over ridge and 
furrow or unlevel ground, but the tines keep practically an equal 
depth in work. In cultivators intended chiefly for narrow work, 


Fig. 2. 
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or for level land, it is not necessary to make them with sectional 
frames as has recently been done, but the tines may be carried 
on one frame and rise and fall together with one rigid frame @ 
and one movable frame b. The movable frame b is carried by 
four parallel leverac. The two front levers c are pivoted to the 
rigid frame a, but the two back levers are attached to a cross-shaft 
f, the latter turning in the rigid frame a. On this cross-shaft f 
is also fixed the hand lever g for raising and lowering the movable 
frame b. On the movable frame b are mounted transverse bars d. 
These bars carry the tines e which are adjustable sideways on the 
bars d. For the sake of extra strength and without increasing 
the weight these bars are made of tubular steel of rectangular 
section. The sides of the movable frame b can be extended as 
shown to allow tines e! to be fixed direct behind the road wheels. 
The road wheels h are also adjustable sideways on the respective 
bushes which revolve on the axle arms. The axle arms are fixed 
to the rigid frame a. This cultivator is operated by the hand 
lever g. By moving this lever as shown by dotted lines in Fig. 2, 
the movable frame $ is lowered parallel to the rigid frame a and 
forces the tines intothe ground all toanequal depth. (Accepted 
April 4, 1898.) 


ELECTRICAL APPARATUS. 


10,822. W. Evans, Walsall, Staffs, and J. W. 
Smith, Aston, Warwick. Apparatus for the Electro- 
Deposition of Metals. [6 #1g8.] April 30, 1897.—This im- 
proved apparatus is designed to serve chiefly for the electro- 
deposition of metals on small articles such as buckle frames, nuts, 
and bolts, One arrangement of thisapparatus comprises a barrel 
A, by preference of polygonal shape and made of wood, and 
having one side removable for giving access to the interior. This 
barrel contains the anodes made ia the form of flat plates B fixed 
to the inside of the barrel sides by means of the perforated boards 
C, corresponding with the barrel sides so that the electrolyte 
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ad have access to the anodes through the perforations and also 
Ow round the anodes. The anodes B are continued through the 
0 A at one end as narrow nickel or other metal strips D 
Which are turned down at the end of the barrel A towards the 
— and connected to a central copper or other metal plate E 
which is fixed to the outside of the barrel end, and to which, by 
* flanged metal boss, is fixed an axis G forming the positive pole 
which by a metal brush H acting on the flanged part of the boss, 
18 in electrical contact with the positive wire from the electric 





reaped The cathodes consist of a central metal rod I pro- 
ecting along the centre of the barrel A, and fixed in the other 


end of the same by means of an external copper bush through 
which the brass rod I projects, the buh being provided with a 
flange which by the brush K is in electrical contact with the 
negative wire from the generator. Fixed concentrically to 
the meta! bush is the axle end N on which with the axle end G 
the barrel A is revolved in its bearings as by a band on the pulley 
T. Threaded on to the brass rod I inside the barrel there are 
alternate brass or other metal discs, and wooden blocks M at 
short intervals apart, the discs being made of convenient diameter 
so that when the barrel A is revolving the electrolyte and the 
articles contained therein will come in contact with these discs / 
and thus complete the circuit. (Accepted April 4, 1898.) 


11,701. A. Soames, London. Construction of Dy- 
namo-Electric Machinery. [5 Figs.) May 11, 1897.—This 
invention relates especially to the construction of electromotors 
in which a pile of annular stampings is required to be accurately 
centred ina frame which also carries the axis of a rotor to revolve 
within the annular stampings with a narrow clearance or air gap. 
A is the cylindrical frame of the machine. Al its inner flange. 
A? the bearings for the armature axis. B are the rings or stamp- 
ings. The apertures formed through these rings for receiving the 
field windings are not shown. In Fig. 4 the rings are shown 
mounted on a mandril C, the axis of which fits into the bearings 
A?. The mandril has a fixed flange at one end and a loose flange 
at the other, which can be moved towards the fixed flange by a 
nut D screwing on to a screw thread on the mandril axis. The 
rings are placed on to the mandril between the flanges, and are 
then clamped between them by screwing up the nut D. The axis 
of the mandril is then placed into the bearings A? and is drawn 
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endwise therein by a nut E which screws on to a screw thread on 
one of its ends and abuts against the end of one of the bearings. 
In this way one side of the assemblage of rings is held against the 
inner side of the flange Al. A ring F is also placed against the 
other side of the assemblage of rings, and is held firmly against 
it by clamping pieces G carried by the end of the mandril. The 
ring has a groove formed around its outer circumference. A 
corresponding groove is also formed around the inner circum- 
ference of the cylindrical frame. Other grooves A® at distances 
apart from one another are also formed in the frame parallel to 
the axis. When the mandril with the parts carried by it is thus 
held in place within the frame the frame is placed on end with 
the ring F uppermost, and type metal or other suitable material 
is cast into the space between the frame and the stampings and 
ring F, and into the several grooves above mentioned. When the 
metal or material has set the mandril is removed, leaving the 
stampings accurately centred within the frame and securely held 
in place. (Accepted April 4, 1898.) 


GUNS AND EXPLOSIVES. 


12,750. A. C. Murray and T. R. Murray, London. 
Carriages for Ordnance and Machine Guns. [6 Figs.) 
May 24, 1897.—The object of this invention for improvements in 
carriages for ordnance and machine guns, is to protect the men 
working and serving these guns against the projectiles of the 
enemy. To attain this object a gun-carriage is provided with 
wheels which are armoured on their outer and exposed sides. 
The axletree of this gun-carriage is divided and hinged at the 
centre of its length, in such a manner that each half of the axle- 
tree, with its accompanying armoured wheel, is capable of being 
revolved or slewed on this central hinge in a fixed plane, bringing 
the wheels together and causing them to touch at their rims in 
front of the carriage. The armoured carriage wheels are mounted 














on an axletree which is formed in two halves A, A. The inner 
end of each half is hinged to the under side of the body of the 
carriage B, the pin C forming a common hinge for both halves 
A, A of the axletree. The carriage wheels are capable of being 
slewed upon the hinge so described, until they approach one 
another in front of the carriage, as indicated in Fig. 3 and by 
dotted lines in Fig. 4. The body of the carriage B takes the form 
of a double quadrant, and forms a system of guides in which each 
half of the axletree slides, thus relieving much of the strain on the 
hinge C. A socket Dis provided at the rear of the body of the 
carriage to receive the trail. In order to prevent the two halves 
of the axletree A A from slewing upon the central hinge C, and 


tumblers, keyed on the spindle F, and engage automatically with 
each half of the axletree when these are slewed back into a 
straight line with one another. Hand levers G are provided at 
the rear of each tumbler which when depressed release each half 
of the axletree, when it is required that the wheels shall be 
slewed into the defensive position indicated in Fig. 3. Shuttered 
= are provided for emall-arm fire. (Accepted April 4, 
893. 


MINING, METALLURGY, AND METAL 
WORKING. 


11,386. L. Cameron, Sheffield. Casting Cored and 
Compound Ingots, and Cores for Same. [6 Figs.) 
May 7, 1897.—In carrying out this invention, the improved cores 
are constructed of metal in longitudinal sections, so formed that 
when desired the core can be made to collapse centrally, thus 
enabling the sectional pieces to be removed from the surround- 
ing metal of the ingot or other like casting. For example, in 
casting a simple ingot with a round centre hole, a core is made 
as shown, consisting of a number of sectional parts A and B, 
more or less as preferred, and having a central tubular opening 
O. The parts or sections B are dovetailed, and are preferably 
narrower than the sections A, the broad edge being to the central 
opening as shown, so that when required they can be readily 
forced from their normal position into the centre opening, by the 
blow of a hammer, or by other means. The base of the mould C 
is provided with a stay or guide preferably in the form of a 
block D, which may be either solid with the base as represented, 
or removable so as to permit other sizes to be substituted, but a 
ring or an annular groove may be used if desired. The segments 
of the core fit round and against this block, and are thus held in 
position at their bottom ends, the top ends being secured by any 





suitable means. When the core so constructed is placed in the 
mould, and the molten metal poured into the space around it has 
become sufficiently set, the top of the core is released, and the 
dovetailed strips or sections B are knocked into the central space 
O, setting all the sections A at liberty, and ready to be removed. 
The inside facing of the ingot so produced corresponds with the 
outside surface of the core, and may thus be perfectly smooth and 
clean, and either round, as shown, octagonal, square, or of 
other configuration. In casting a compound ingot of any 
metals or alloys—such, for example, as an ingot for a gun 
having an outside of tough steel, and a tubular lining of hard 
steel, a section of which is shown in Fig. 3, the outer ring S 
is cast first, using a core of the improved construction, as 
before described. Such core is then removed, and one of the 
size of the required centre hole C O is substituted, and the hard 
metal H is poured in, the small core being afterwards removed in 
like manner. In such compound castings it may be advisable, 
in order to obtain a perfect welding or uniting of the two metals, 
to produce a fluted, corrugated, or otherwise roughened surface 
upon the first casting 8; this can be done by preparing the out- 
side surface of the core. (Accepted April 4, 1898.) 


PUMPS. 


11,237. C. E. Beckman, London. Dredging Appa- 
ratus. (3 Figs.) May 5, 1897.—This invention relates to im- 
provements in that description of dredging apparatus in which a 

ump is employed for bringing to the surface the soil from the 
Bed of a river for the purpose of extracting gold therefrom, for 
example ; and this invention has for its object the loosening, 
breaking up, or scarifying of such soil, and thoroughly mixing 
the same with the water at or near the end of the suction pipe of 
the pump, in order to facilitate the raising of such matter to the 
place where it has to be treated. This apparatus consists essen- 
tially of a ladder, beam, or derrick, the upper end of which is suit- 
ably hinged to the deck of a punt, while the lower end is provided 
with revolving picks for the purpose already specified. The con- 
struction is as follews: The ladder, beam, or derrick Q is provided 
with cross and diagonal stays, bolted together as shown. The upper 
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end is provided with suitable oactings secured to the sides, through 
which passes the shaft U, which is fixed by any suitable means to 
the deck of the punt, and forms a hinge for the derrick to be 
raised or lowered upon at will to suit the position of the suction 
pipe F of the pump. To the lower end are secured the bearings 
to carry the lower shaft W, on which are fixed the picks W! and 
the chain sprocket wheel W2, for the porpeee of imparting thereto 
a rotatory motion by means of the chain W*. The driving chain 
sprocket wheel W4 is mounted on a shaft which is rotated at a 
dow speed by means of a train of gearing in the ordinary manner. 
The chain W? is supported at convenient intervals by the guide 
rollers rotating in carriages fixed to the cross-stays. The lower 
sprocket-wheel W2 is protected from sand and grit by a casing 
fixed to the lower cross-stay. It will be obvious that the 





to maintain them in a straight line with one another, locking 
devices are provided at E. These devices take the form of 





=ket wheel W2 need not be necessarily in the centre between 
the picks W1 as shown, as in some cases it may be desirable to 





680 


ENGINEERING. 


[May 27, 1898. 








place it on one side, thereby leaving the whole, or the greater 
number, of picks together on the nearest side to the suction pipe 
F. It is preferred to make the centre portion of the shaft 

square, that is to say, the part upon which the picks W! and 
sprocket wheel W2 are fixed, the outer ends being turned down to 
enable the use of steel bushes W6 and W’ for the wearing parts, 
which can be replaced as may be required. The application of 
this invention, and the mode of operation of the apparatus, are 
illustrated by Fig. 2, in which Y represents a punt ter a gap 
therein to enable the suction pipe F of the pump A and the scarifier 
ladder, beam, or derrick Q carrying the picks W! to be raised out 
of or lowered into the water, the pump centre and that of the 
shaft V being preferably arranged in line with one another, so as 
to insure the end of the suction pipe F being in close proximity to 
the picks W! to obtain the best effect. When both the pump and 
scarifier are set to work, the latter will disturb the ground in the 
vicinity of the end of the suction pipe F, and the pipe will raise 
the loosened earth with the water in ordinary course, and deliver 
the same on to the deck of the punt through the delivery pipe 
F*, to be dealt with as may be desired. (Accepted April 4, 1898.) 


11,995. H. Davey, London, A. H. Meysey-Thomp- 
son, H. Lupton, and J. A. Towler, Leeds. Apparatus 
for Raising and Lowering Pumps in Mine Shafts. 
{4 Fiys.] May 14, 1897.—A isan engine provided with reversing 
gear; B, B are two clutches ; C, C are two worms; D, D are two 
wormwheels carried preferably on ball bearings and screwed in- 
ternally to act as nuts on two long screws E, E, The apparatus 
is carried on a bedplate H. Either or both of the clutches B, B 
can be engaged with the worms C, C, so that, when the engine 
is in motion, either or both the wormwheels D, D are caused to 
revolve, and thus either or both of the screws E, E can be raised 
or lowered, raising or lowering the pumps, which are hung from 
the screws E, E by links F, F a little shorter than the range of the 
screws E, E, so that when the pumps are raised or lowered to the 


gfig/ g Fig.2 g 























full extent of which the screws admit, the screws can be dis- 
connected and reversed, and links removed or introduced as re- 
quired. Where electric power is available, an electric motor or 
motors may be substituted for the steam engine A; or where 
hydraulic power is available, a Pelton wheel, turbine, or other 
water-pressure engine may be substituted for the steam engine A. 
In such cases, in order to simplify the operation of raising or 
lowerivg, two Pelton wheels K or water engines are preferably 
provided, which are arranged to revolve in ——— directions, so 
that by merely opening the supply valve of the one or the other, 
the pumps can be raised or lowered. Also in lowering pumps in 
order to provide for the increasing load, as pipe after pipe is 
added, an additional turbine or water engine, or several of these, 
may be provided, which can be brought successively into opera- 
tion when required. (Accepted April 4, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8237. W. 8S. Mackenzie, Normanton, Yorks, and 
W. Crosland, Milnthorpe, Yorks. Furnaces for 
Steam Boilers. [4 Figs.) March 30, 1897.—According to this 
invention there is provided in the flue by which the products of 
combustion pass towards the chimney, a perforated firebrick 
structure or plate. It is preferably placed in the flue or passage 
in the case of a boiler flue at the end thereof farthest from the 
fireplace or furnace proper, and flush with the end of the boiler 
as illustrated at A. A similarly perforated structure or plate B 
of firebrick is mounted in a frame and provided with means for 
moving it, so that the perforations therethrough can be made to 
coincide with the perforations through the fixed firebrick struc- 
ture, or so that the solid portions of the one close or partially 
close the perforations through the other. These means for opera- 
ting the part B may be of any suitable kind ; for example, the 
part B may be connected by a rod b to one arm ofa bellcrank lever 
turning on a centre on the top of the boiler setting and having 
its other arm connected to a rod d, extending to the front of the 





furnace, and there passing through a nut in the wheel e, so that 
it may be drawn forward to raise the part B or moved back to 
lower the part B by rotating the wheel e in one or the other 
direction. Or the part B may be operated by a rope passing over 
pulleys and attached to a devic: such as a lever, which can be 
moved up and down and retained in any position by engaging 
with a toothed bar. The movable part B may be provided with a 
counterpoise so as to facilitate its operation, and by adjusting it 
the rate of combustion can be regulated a8 required. As the pro- 
ducts of combustion through the perforations of the struc- 
tures A and B, the said products are very effectually consumed 
as the structures become highly heated and cause the combustion 
of the gases (and the prevention of smoke) as they pass there- 
through at a rate regulated by the adjustment of the movable 

rt. Steam may be supplied if desired preferably on the side 
farthest from the fire, through a steam pipe i terminating in a jet 
or jets at k and provided with a valve by which the passage of 
steam can be controlled from the front of the boiler. (Accepted 
April 6, 1898.) 

12,215. R.Crane,London. Air-Doors for Furnaces 
[3 Figs.) May 17, 1897.—A is any suitable furnace-door frame, to 
which is hinged the improved door B, which consists of an outer 
flat-faced chamber C, of which the front wall or plate is per- 
forated with holes D or apertures, gmall externally but counter- 
sunk inside to better diffuse the air passing through them. This 


outer plate is curved at its upper end and turned in upon itself, 
forming a chamber E, of which the inner lip forms a point of sup- 
port, on which is pivoted the hanging inner plate or pad F. The 
chamber E receives the outer air through small holes d pierced in 
the upper part of the chamber casing C, which, striking against 
the inner convoluted face E! of the chamber, is allowed to pass 
through such heated inner face E! above the fire through the holes 
G pierced in such inner face of the chamber E. The air so ad- 
mitted is heated to a high temperature before admission to the 
furnace, and is admitted in such a position as to insure the entire 
combustion in the furnace of smoke or only partially consumed 
gases of combustion from the fuel. The hanging plate or pad F, 
when in its lowest position, makes a fair joint upon the under pro- 

















jecting ledge and the curved side ridges or flanges of the said door. 
The plate F is curved in the vertical plane, in a direction away 
from the door, and is also slightly concave towards the furnace in 
the horizontal plane, and the outer face towards the perforated 
outer plate C is corrugated vertically with splayed curves towards 
either side, so that the metal surface presenting to the impact of 
air from the perforations of the front plate C is as large as pos- 
sible, and the divergence of the corrugations tend to direct the 
air to the sides of the shield as well as underneath it. For the re- 
gulation of such shield or pad F there is attached thereto a 
serrated adjusting handle L, which es through a slot M in the 
outer plate C resting by its own weight upon the bottom of the 
slot. (Accepted April 4, 1898.) 


12,407. H. Bransom, Leighton Buzzard, Bedford. 
Furnace Firebridges. [4 Figs.] May 19, 1897.—This in- 
vention relates to an improved construction of furnace firebridge, 
adapted to admit a properly controlled supply of heated air into 
the passage, heating chamber, or flue behind the fire, and thereby 
cause the smoke to be consumed. According to this invention 
the bridge is constructed in box form, composed, for example, of 
a main rear part A, having forward sides or edges and a front 
plate B, which may be secured against the said edges, and held 
thereto by bolts. When the firebox is circular, the box-like fire- 
bridge is made to conform thereto, but it should be adapted in 
form to the configuration of the firebox. At the upper part the 
casing A B is open, and fitted with a hood D, tie exit aperture of 





which faces in the direction of the fire draught. The front plate 
B is provided with a rest E for the firebars F, and is formed with 
an aperture B! at the lower part of the bridge and the aperture 
is fitted with a damper G, pivoted to brackets on the front plates 
B, Within the box-like firebridge a number of baffle-plates H are 
provided to deflect or check the passage of the air for the purpose 
of retarding the same, so that it may become heated before pass- 
ing into the flue. Upon the damper G being opened, which may 
be effected in any convenient manner, for example, by levers or 
connecting-rods from the fire door not shown, air passes into the 
heated interior of the casing, becomes heated therein, and passes 
out in the heated state by the hood opening, and has a regenera- 
tive effect upon the products of combustion, and smoke is thereby 
— and economy of working effected. (Accepted April 4, 
1898, 


24,756. S. R. Udell and H. Boehmer, Chicago, 
U.S.A. Automatic Boiler-Cleaning Apparatus. 
































(3 Figs.] October 26, 1897.—Extending into the boiler 1 is a water 





pipe 3, provided at one extremity with a skimmer 4, having up- 


turned ends. A pipe connects the water pipe 3 to one of the pre- 
cipitating cylinders 7 of the cleaning apparatus. Passing through 
the head of cylinder 7 is a water pipe 11, whose discharge end is 
so arranged with reference to a deflector 13, secured to the lower 
end of the pipe 11, that water issuing from the pipe is spread over 
the surface thereof. This deflector 13 has the general contour of 
a double cone. An adjustable hood 14 on the pipe 11 surrounds 
the deflector in such a manner as to leave a space between it and 
the deflector, as well as between the inner surface of the cylinder 
and the outer side of the hood. The upper cylinder head is con- 
nected by means of a pipe 16 to the head of the precipitating cy- 
linder 8. A water pipe 17 provided with a cock leads to the lower 
part of the boiler. Attached to that end of the pipe in the cylinder 
8 is an adjustable hood and deflector or guide, similar to those 
heretofore described in connection with precipitating cylinder 7, 
but whose effect is the reverse of the one formerly alluded to. The 
cylinders 7 and 8 are connected at their lower ends to mud drums 
19 and 20. The operation of the device is as follows: The mud and 
scale-making material in the water of the boiler passes with some 
of the waterinto the skimmer and through the pipe 6 to the precipi- 
tating cylinder 7; by means of pipe 11, where it is spread over the 
deflector 13, passing through the space between the deflector and 
the hood 14, when a portion of the mud and other heavy materials 
is precipitated from the deflector and falls to the bottom of the 
precipitating cylinder, and thence to the muddrum 19. The water 
thus relieved of a portion of its material passes upward, between the 
hood and the cylinder, as shown by the arrows, and out through 
the cylinder head, and by means of the e 16 into the cylin- 
der 8, through the opening in this cylinder head, when it is again 
this time over the outer surface of the hood in the cylinder 
. The water then passes downward between the hood and the 
cylinder and is then relieved of the remaining portion of heavy 
material, which falls to the bottom of the cylinder and thence to 
the mud drum. The water then upward between the hood 
and the deflector and guided by the deflector goes into the pipe 17 
and is then conveyed to the boiler. (Accepted March 23, 1898.) 


MISCELLANEOUS. 


10,601. C. Raggett, London. Apparatus for De- 
livering and Registe Measured Quantities of 
[4 8.) April 28, 1897.—According 
to this invention a eo has at its lower enda measuring neck 
closed at the top and bottom by slides which can be moved simul- 
taneously in the same direction. Each slide has in it a hole, the 
two holes not being vertically above each other. When the hole 
in the upper slide is below the mouth of the hopper, the measur- 
ing vessel fills, and when the slides are moved the mouth of the 
hopper is first closed by the upper slide and then the hole in the 
lower slide comes beneath the measuring vessel which discharges 
its contents. The slides are carried by a lever handle acted on 
by a spring in such a manner that the measuring vessel is normally 
open to the hopper. In order to record the number of measures 
withdrawn from the hopper, the handle has fixed to it a finger 
which each time it is moved pushes the lowest token of a pile into 
a receptacle. a is the outer casing of the apparatus, and } are 
the sides of hopper containing the material to be delivered. c is 
the measuring vessel fixed to the outer casing by the rod cl. 
d and ¢ are two slides connected together by a piece and having 
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holes in them. The slides are operated by a handle outside the 
apparatus, and are normally held with the hole of the upper plate 
coinciding with the top of the measuring vessel ¢ by a spring. 
The bottom of the measuring vessel is in connection with the 
delivery shoot ¢ leading outside the casing of the apparatus. 
Attached to the slides is a bent rod having prongs kl, As the 
slides turn motion is given to the rod which revolves in its 
bearing, and the prongs stir the material in the hopper. A tube 
m contains tokens which are supported by the end of the tube in 
which there isa slot. On the slide d is a pin which as the slide is 
turned engages with the lowest token in the tube m, and when 
the handle is released pushes it through an aperture at the 
bottom of the tube into a shoot n. Theslides are encased between 
two plates. When the apparatus is in the position shown, the 
measuring vessel is open to the hopper. On the handle being 
operated the top of this vessel is closed by the upper plate and 
the hole in the lower plate is moved under the bottom of the 
measuring vessel, and the material in it is discharged into the 
delivery shoot; on the handle being released the slides return 
to their former position by means of the spring. (Accey ted 
April 4, 1898.) 





UNITED STATES PATENT3 AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








“" “*' ee me dividends of the Parisian Om 
pany for lighting and heating by gas are more and mo 

affected by the competition of the electric light. In 1889 
the company paid a dividend of 3/. 2s. 6d. per 10/. share } 
in 1897 the dividend had sunk to 2. 9s. 6d. per share. 
The company’s concession will expire in 1905 ; the canali- 
sation effected by the company will then revert to the 
municipality of Paris, without its making any payment 





for it. 
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as compared with what is required for boilers havitg i 
tubes bent in various forms. 







































STRAIGHT TUBES.—The distinctive feature of this 
boiler is its simplicity, owing to the adoption of straight 
tubes, these, after lengthened experience in practical 
working, having been found to be thoroughly reliable. 
The advantage of straight tubes is evident. They can 
be cleaned and examined internally and externally with 
facility, which is eseential in every boiler intended for 
continuous service. 


COST OF CONSTRUCTION considerably less then 
that of any other water-tube boiler yet brought out, 
owing to its simplicity. 

LOW AIR-PRESSURE.—The air-pressure necessary 
with this form of boiler is exceptionally low, and con- 
sequently but small power is required to drive the fans. 
Ag evidence of this fact, on the official trial of the 
Torpedo Boat Destroyer ‘‘ Sokol” (built for the Russian 
Government in 1895) a speed of 29.7 knots was ohtained, 
during three hours, carrying a load of 3’) tons, the mean 
air-pressure being 13 in. On the official trial of the 
First-class Torpedo Boat ‘‘ Viper” (built for the Austrian 
Government in 1896) a speed of 26.6 knots was obtained, 
during three hours, carrying a load of 26 tons, the mean 
air pressure being gofaninch. These low air pressures 
are due to the large area of the air passages, but where 
economy of fuel ts no object, the air pressure may bea 
increated withcut injury to the boiler, even till the fuel 
is lifted cff the bars. 


OUTSIDE DOWN PIPES.—As outside down pipes are 
ecusiderrd sdvantageous by scme engireer+, Mesert. 
Pee & Co., Ltd., are prepared to fit tkem if eo 
esired. 


USE OF SALT WATER.—Boilers, to be suitable for 
lengthened service at sea, must be capatle of beirg 
worked with salt water, which may at any time be 
unavoidable through a Jeaky ccndenser. Experience 
has proved that the Yarrow boiler perfectly conforms 
to this requirement if a 9 capacity of steam space 
is provided than would be necessary under normal 
conditions. Scale collecting on the heating surfaces hy 
the lengthened use of sea water, can be more readily 
removed in this type of boiler than in return-tute 
boilers and with very much greater facility than in water- 


.— lete retubing of any boiler can be 
sui carried ont nit : tube boilers having curved tubes. 


readily carried out without shifting ita position, and 
any defective tube can be removed and replaced with 4 
rapidity ECONOMY OF FUEL,—Exhaustive experiments and iu 
long trials under working conditions prove beyond doubt ei 
that this boiler is second to none in ecoronfy of fuel, 

whether coal, mineral oil, or wood is used. 


ARRANGEMENT OF FORCED DRAFT.—The air cn 
its way to the fire passes through non-return hing«d 
doors at the sides and then completely round the boiler 
casing, thereby keeping the compartment and coal 
bunkers cool. This arrangement offers greater safety 
ascompared with hinged dampers placed below the fire 
bars, where they are liable to get distorted through 
heat, or rendered inoperative by cinders preventing 
their closing. 


WATER CHAMBERS.—In boilers of large sizo the 
water chambers are frequently riveted up so as to avoid 
the joint at the bottom tubeplate. Jn this case a man- 
hole door is made at the end of the water chamber, so as 
to gain access to the tube ends. 


Messrs. Yarrow & Co., Ltd., have the greatest confidence in recommending Boilers of this type for vessels of the largest 
size, or for land purposes where the space is limited, or the cost of transport heavy. 


CONCLUSIVE EVIDENCE OF THE SUCCESS AND ADVANTAGES OF THESE BOILERS WILL BE GIVEN ON APPLICATION TO 


Messrs. YARROW & CO.,Ltd. Poplar, LONDON, — 


TO WHOM APPLY FOR LICENSE TO CONSTRUCT. 2399 








NOTE.—Messrs. Yarrow & Co., Ltd., are prepared to give facility to Engineers in every part of the World to construct Boilers of this type. 
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JOHN BIRCH & CO., LIMITED 


10 & 114, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 


Purchase, Inspect, and Ship Material and Estimates, Plans and Specifications sub- 


Machinery for Engineers and Contractors mitted for all classes of Machine Tools, 
abroad, and act as Home Agents for Machinery, Sea-going and River Steamers, 


Foreign Dockyards, Arsenals, Railways, Barges, Dredgers. Rails and Rolling 





Engineering Shops, Foundries, &c. Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. —— 


Monthly Prices Current of Engineering Material mailed free on application. 





Telegraph Codes used:—A 1; ABC; The Engineering Telegraph Code ; The Universal Mining Code; and our own Private Code. 2016 
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THE DEVELOPMENT OF RAILWAYS 
IN BURMA. 


So much interest has lately been evinced in the 
East that perhaps some account of the develop- 
ment of railways in Burma may not be out of place, 
especially as in a tropical climate, with an inferior 
quality of labour, circumstances and methods of 
working, are altogether different from those familiar 
to most people at home. The Burma railways are 
composed of 866 miles of open line and about half 
as much again under construction (Fig. 1), and have 
been worked on lease by an English company since 
September, 1896; before which date they were en- 
tirely a State undertaking, as they still are in all 
but name, for sanction has to be obtained from 
Government on almost every matter. 

The first branch of the system was opened for 
traftic between Rangoon and Prome in 1877 ; and in 
1885, after a lot of delay, due to the coolies on con- 
struction being dispersed by cholera, a second branch 
was constructed to Toungoo, then an important 
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frontier cantonment. A typical station on this line 
is shown in Fig. 3, page 696. Ever since 1878, when 

heebaw ascended the throne of Upper Burma, and 
murdered the rest of his relatives to the number of 
70 to ‘mak siccar,” there had been a good deal of 
friction between the Court of Ava and the Indian 
Government, which culminated in war. During 
the trouble the railway was protected by the erec- 
tion of block-houses at the principal watering 
stations and bridges; pilot engines ran in front of 
the night mails, and an armoured train patrolled the 
line. The deposition of Theebaw, and the annexa- 
tion of his kingdom, was no very difficult task ; but 
the real difficulties arose when it came to settling 
and developing our new possession. Under the 


monarchy there was a steady drain of all who could 
manage to get away into British territory—the 
greater number of the a settling in Pegu 
district. At the close of the war we had, there- 
fore, both to assist a poor and scanty population, 
and to protect them from the swarms of dacoits 
who sprang up on every side. Although it could 
not be expected to pay at first, the railway would 
evidently be a great help to the administration, 
and it was accordingly pushed forward as rapidly 
as possible, Mandalay being reached on March 1, 
1889, and a steam ferry was established on the 
Irrawaddy between Amarapura and Sagaing shores, 
where the river is some two miles wide. At this 
part of its course there is a difference of about 
30 ft. between flood and low-water levels, and navi- 
gation, especially at the latter time, is often ex- 
tremely difficult, owing to strong currents which 
cut their way in and out of the shifting sandbanks, 
continually altering the channels, and sometimes 
necessitating the temporary abandonment of the 
ordinary landing places, on which occasion a new 








old native laws, land and labour belonged to the 
king alone, who provided for his officials and de- | 
endents—from the Lord White Elephant to the | 
ast maid of honour—by the grant of a propor- 
tionate number of cultivators, out of whom the 
recipient screwed what he could. The evils of this 
system were somewhat mitigated latterly by the in- 
troduction of fixed salaries ; but extortion still con- 
tinued, and during the last few years of the Burman 











bit of line, perhaps two or three miles long, has to 
be laid down to the most suitable spot in the 
neighbourhood where a shift can be made to carry 
on work till the river rises again and resumes its 
former course. 

Crossing of stock is managed in the following 
way: By means of a rope payed out by a stationary 
engine placed at the top of the bank, a vehicle is 
slowly lowered down a steeply sloping line of rails, 
and received on board of one of the flats kept for 
the purpose. Each flat takes about 10 vehicles, 
and they are towed back and forward alongside the 
passenger steamers, A similar engine and rope, of 
course, takes the wagon up the opposite side. 
Where such work has to be carried out with a staff 
composed of natives of India, it is difficult to fore- 
see all the factors which go to cause an accident. 
For instance, in the spring of 1896 a Punjawbi 
engineman let a wagon start too quickly, and then 
tried to pull it up so suddenly that the controlling 
rope broke. To meet any such emergency a de- 
railing apparatus, worked by a points lever, had 
been introduced ; but the man whose duty it was 
to attend to it, although in no danger, took fright 
and bolted. Consequently, the wagon and its con- 
tents were allowed to pass on over landing stage 
and flat into deep water, and were buried in the 
quicksand at the bottom before anything could be 
done. 

To prevent the recurrence of such an accident 
the derailing gear was fixed so that it must act, 
unless someone actually held it off. After a bit 
another wagon got away, and, as before, the man 
at the handle lost: his head, but this time, instead 


have been well, he shut his eyes and clung to the 
lever—preventing the gear from working. Luckily, 
somebody else had his wits about him and flung a 
sleeper across the track, which stopped the truck 
in the nick of time. 

Beyond the western bank of the Irrawaddy our 
survey parties had rather a lively time in the terri- 
tory of the semi-independent Sawbwa of Wuntho, 
who had been more or less hostile for several years 
before he broke into the open rebellion, which re- 
sulted in his being turned out in 1891. At one 
time there was a project for laying a branch line 
in the direction of Bhamo to catch the China trade, 
but the idea was shelved, as it seemed doubtful if 
it would pay ; the line, however, touches the river 
at Katha, whence Irrawaddy flotilla steamers 
maintain a connection with Bhamo. Passenger 
trains were run as far as Mogaung on July 16, 
1897, and the construction of the remaining 50 
miles to Mytchina, the northern terminus of the 
line, is rapidly proceeding. 

The Rangoon-Prome and Rangoon -Toungoo 
branches lie, respectively, along the valleys of the 
Irrawaddy and the Sittang; the country is low 
lying and full of interlacing creeks and rivers 
which frequently alter their courses, thereby re- 
distributing the rich alluvial deposits in which such 
huge rice crops are raised. Bridges of all sorts 
and sizes are numerous, but the line is still a good 
deal subject to breaches on account of the variable 
character of the water-shed. After leaving Toun- 
goo the line rises steadily till it reaches Yamethin, 
the highest point, some 3000 ft. above sea-level. If 
a sufticient water supply were obtainable this would 
have been an excellent site for the large locomotive 
and carriage shops now situated some 9 miles from 
Rangoon, at Insein, which was the best available 
position in the infancy of the line. As far as 
Mandalay, traffic is always brisk, and in the cold 
weather becomes so heavy as to strain the resources 
of the locomotive and traffic departments to their 
utmost in order to keep every vehicle running and 
doing its maximum proportion of work. 

The Mu Valley line, as the railway is called above 
Sagaing, passes through an altogether different 
country. Above Wuntho a considerable range of 
hills has to be negotiated, whose sides are clothed 
with virgin forest which presents the most 
lovely views to those passing through, but breeds 
malarial fever for any one who has to remain ; in 
fact, the subordinate staff on this section receive an 
extra allowance to induce them to live in such 
an unhealthy climate. The gradients here are 
necessarily» very trying, being frequently steady 
pulls of 1 in 50 over two miles long, while inter- 
mediate grades are nearly as steep, and afford but 
little relief to the engines. The population is scat- 
tered, but more land is gradually being cleared and 
brought under cultivation ; and, although this part 
of the line is not very remunerative as yet, matters 
are steadily improving. North of the hills the 
country gets flat again, and is covered for miles 
and miles with tall tyne grass which sometimes 
reaches higher than the carriage roofs. 

There has never been any hereditary aristocracy 
in Burma save the Royal family, and even the 
founder of the last dynasty was originally only a 
hunter-—one of the meanest of occupations in a 
Buddhist land, where to take life is to sin; nor 
does the Burman often grow wealthy, being de- 
barred from that by his casual ease-loving disposi- 
tion. There being, therefore, no particular reason 
for exclusiveness on the ‘‘mée yatah” (fire-car- 
riage) third-class fares are mostly in demand and 
form the bulk of the passenger receipts, which are 
large, as the population, both Burman and Indian, 
is chiefly a trading one, and always on the move. 
The latter community, by the way, travels third 
en masse, because there is no fourth. Third-class 
compartments are reserved for women travelling 
without male protection, and for Poongis, who 
are vowed to avoid women, the flesh, and the 
devil. 

Most of the train haulage is doneby “F” 
engines, a most useful all-round type with six 
coupled 424-in. wheels, and cylinders 42 in. by 
20 in. ‘*O” class engines, having four coupled 
53-in. wheels, a leading bogie, and the same size 
of cylinder as ‘‘F ” class, work the fast mails be- 
tween Rangoon and Mandalay, and do the run of 
386 miles in 19 hours 5 minutes, including 19 
stoppages, which take up 198 minutes in stations. 
Engines are changed half-way, and the gross load, 
including engine, tender, four ordinary, and seven 





of getting out of the way, in which case all would 


bogie cars amounts to 180 tons. This very credit- 









if 


Posts Tea ot 


2 RI Eeeste 





682 


ENGINEERING. 





[JUNE 3, 1808. 








able performance on an Indian metre-gauge single 
track, is done with no continuous brake, so that 
when vacuum brakes are fitted on the mail and 
suburban service stock, as will shortly be the case, 
the time will probably be further reduced. 

Besides those under erection there are 151 
engines, 748 passenger, and 4232 goods vehicles on 
the line, the building and up-keep of which, to- 
gether with the traftic work and the maintenance of 
the permanent way, is almost entirely done by 
natives of India, who are pouring into the country 
in ever-increasing numbers, and gradually ousting 
the original inhabitants. One rather regrets this, 
as, besides the fact that the immigrants are largely 
the sweepings of their own country, the average 
Burman is much more likeable than his dark-skinned 
neighbour from across the bay. His appreciation 
of games and of sport, and his genuine laugh (a 
rarity amongst Eastern nations), recommend him 
to an Englishman ; but, unluckily for himself, he has 
little strength of character and the irresponsibility 
of a child, so that he is not of much use when steady 
work is wanted. 

In addition to Kalas (the Burmese name for the 
various races of India— Hindoo and Mahommedan), 
Chinese are rapidly spreading themselves over the 
country, finding employments as carpenters or 
keepers of liquor shops, and, by reason of their 
industry and saving habits, soon become a power 
wherever they settle. Almost all foreigners, white, 
yellow, or brown, arrive in Burma either as 
bachelors or grass widowers, intending to return 
to their homes as soon as possible—that is to say, 
when they have made their pile; the mixture of 
races and of complexions is therefore extremely 
varied, being greatest, of course, in Rangoon and 
the seaport places. 

Three new branches of the line are at present 
under construction, the Sagaing-Monywa, the 
Meiktila-Myingyan and the Mandalay-Kunlon ex- 
tensions. The alignment of the former has only 
lately been settled and will pass through some 60 
miles of easy country where the only considerable 
water crossing is that over the ‘‘ Mu” river. It will 
finish at Alon, being intended to catch the heavy 
rice traffic of the Chindwin river, difficult naviga- 
tion, on the lower part of which between Monywa 
and its confluence with the Irrawaddy renders car- 
riage by rail safer and preferable. The Meiktila- 
Myingyan line will also be some 60 miles long 
and the earthwork is now being done by famine 
coolies. The last of the three extensions leaves the 
main line at Myohaung, near Mandalay, and has 
for an objective, a place on the Salween river 
called Kunlon, through which one of the Chinese 
trade routes passes, and from which the line will 
probably be extended over the border if ever we 
succeed in gettinginto China. From Myohaung to 
Mong Kwet, where the line will stop for the 
present, is 224 miles of exceptionally difficult 
country with heavy rock cuttings and ruling 
grades of 1 in 25; matters being made worse 
for the engineers by the scarcity of labour and 
the extreme unhealthiness of the climate amongst 
the valleys and gorges. Progress is necessarily 
very slow, but the earthwork has now been com- 
pleted as far as Hsipaw, and bridges are in up to 
Maymyo at mile 45. This is nearly the highest 
point on the line (3600 ft.), and steps are being 
taken to establish a hill station, which is a crying 
want, as there is no sanitarium in the whole of 
Burma. There is some idea of extending the 
system into the Southern Shan States; in fact, a 
survey party has already been over part of the 
ground, starting from Hsipaw in the direction of 
Mone, some 200 miles off. Nothing much, however, 
is likely to be done for some years yet. In the 
meantime the most important matter is to press on 
to the Chinese frontier before the French reach it 
with their railway from the Tonquin side. What 
the result of the railway for the China trade will be 
—who will be first in the field, and whether the 
first in the field will be much the richer—is still an 
open question ; but, at any rate, once at Kunlon 
we shall be in a better position to judge what the 
commercial results of further advance are likely to 
be, and should a favourable opening be offered we 
shall be on the spot to take advantage of it without 
delay. 

Only the backbone of the railway system has 
been laid in Burma up to date, but, as the country 
develops, feeders will be thrown out to gather 
and give impetus to the trade on either side— 
amongst the first of whith will probably be a line 
through the Irrawaddy Delta to Bassein and Yan- 





doon. Through communication with India ought 
to be established at no very distant date, the most 
suitable route being that surveyed in 1896, from 
Mogaung. 

For all the work now in progress, and for that 
yet to be taken in hand, a large amount of capital 
is evidently required, and it was probably a dis- 
inclination to lock up funds urgently wanted else- 
where, and an idea that less opposition would be 
offered to private than to State enterprise in China, 
which induced the Indian Goverment to part with 
the railway to the present lessees. 

The diagram, Fig. 2, on the preceding page should 
require little explanation, further than that the hori- 
zontal lines represent tens of thousands (rupees or 
miles, as the case may be); the vertical lines divide 
it into years, while the heights reached by the dia- 
gram lines represent the number of rupees earned 
or expended or the train-miles run during the year 
in question. It will be seen how large the profits 
of the line already are, and how they have been 
kept increasing. The earnings in the first half 
of last year are some 5} lacs of rupees over 
those of the corresponding half of last year ; so if 
things go on as they are doing, the company’s 
shareholders ought to be exceedingly pleased with 
their bargain. 
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Le Materiel et les Procédés de V Exploitation des Mines 
aU Exposition Internationale de Bruxelles en 1879. Par 
Victor WaTTEYNE et ARMAND HALLEuX. Brussels: 
Pollennis et Centerick. 

[Tuirp Notice. ] 

On pages 357 and 552 ante, we gave abstracts of 

the contents of this work, and we now conclude 

our review, dealing with the remaining portion. 

Transportation.—-The narrow-gauge permanent 
way for use in mines, entirely of steel, a speciality 
of the Achille Legrand factory of Mons, was worthy 
of notice. The Anzin and Lens Mining Company 
exhibited their self-registering dynamometer attach- 
ment used in the haulage in these mines, to record 
the conditions of each unit of transportation. Their 
application to pony haulage is pointed out by the 
authors to be useless and misleading, though valu- 
able with mechanical transportation. Ball bearings 
applied to mine trucks were exhibited by Mr. 
Bronhon, of Liege, and have given very satisfactory 
results. The Anzin Mines exhibited their new 
type of wagon where the wheels are loose on the 
axles, and the bearing surfaces specially protected 
from coal dust and grit to diminish the tractive 
effort. Motor traction was fairly well represented, 
but, as the authors remark, this is always accom- 
panied by improved stock of every kind, and com- 
parison of etliciency with ordinary horse traction 
and stock is therefore wholly unfair to the latter 
and misleading. M. G. Heckel, of Saarbriick, 
exhibited cable traction apparatus with the special 
appliances for sharp curves described by Engineer 
Kersten in the Revue Universelle des Mines (1897). 
These consist of a special wide-jawed pulley, in 
which the cable works and the rails are replaced by 
plates of suitable width so that the wagons cannot 
leave the track round the sharpest curve. To 
prevent the slipping of the motor cable, the driving 

ulley is lined with strips of leather held in place 

y a wire rope, which is a novelty. 

The Société Electrique of Brussels exhibited their 
system of locomotive traction worked by accumu- 
lators, installed (1893) in the Amerceeur Pit 
(Charleroi), to work a gallery 1650 metres in 
length at a small depth below the surface. These 
locomotives move 300 and 400 trucks, in trains of 
15 and 20 each respectively, at 8 kilometres per hour 
during 10 working hours, This company has just 
developed a new form of accumulator, specially 
adapted to stand the wear and tear of mine 
work, of the Planté type (formation autogene) made 
of corrugated lead sheets and hollow lead cylinders. 
The results of experiments carried out therewith 
are summarised in the Table above. 

M. Lebrun de Nimy exhibited an electric loco- 
motive for the Godbrange pits (Meurthe et Moselle), 
worked by a series dynamo, driving direct on the 
axles through conical and cylindrical gearing. 
Motion is reversed by friction gearing on the 
same shaft as the conical gearing. This locomotive, 
which was particularly well made, of 30 horse- 

ower effective, weighed 6 tons and worked at 10 

ilometres an hour. Nine similar locomotives of 








Results obtained with Accumulators for Traction in Mines, 
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2. Accumulator with Homogeneous Electrodes (Total 
Weight 3.585 Kilogrammes). 











5 5 | 1to4 | 1to4 67.0 18.6 2.02 1.93 | 1.53 
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40 | 40 |11ltol |1ltol 21.6 } 15.4 2.06 | | 1.74 | 1.20 
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* After five days’ repose between charging and discharging. 
t The capacities and yields og kilogramme are warranted by 
the company. 3 After eight days’ rest. § The capacities 
and yields per kilogramme are warranted by the company. 

15 horse-power effective are in use in the Marles 
Pits. 

The Franco-Belgian Company, of the Somorrostro 
Mines, exhibited their system of traction from 
their mines situated at 290 metres above the sea 
to the port of export 8 kilometres distant. This 
system comprises two automatic inclined planes, 
a chain-haulage line, and finally a railway running 
along the bottom of the valley. The following 
Table gives the working results obtained : 


Inclined Inclined 
PlaneNo.1. Plane No. 2. 
Number of wagons lowered 
atonce ... ais il 12 8 
Gross weight, tons 36 24 
Net weight of mineral a 24 “ae 16 
: . .C. .5 p.c. 
Maximum gradient “Ys tn 9.77 =1in 1.98 
Effort produced, _ kilo- 
grammes ... ar ay 12,986 12,120 
Daily transport, tons 2,600 2,000 


The friction brakes are supplemented by vane 
brakes, and these render the descent quite uniform 
and smooth. The suspended chain is used for the 
longer transports, with 1.50 metres per second 
speed. The work done is 2500 to 2600 tons, over a 
distance of 3 kilometres. The vane brakes acted 
on by air do not work well with slow-speed 
transport, but when worked in water boxes give 
very satisfactory results. 

Safety Appliances.—The demand for these ap- 
pliances is year by year growing, and legislation 
is continually forcing their adoption upon mine- 
owners; as a consequence many interesting varieties 
were exhibited. The automatic protection of the 
cages by barriers and gates on the French mines 
were exemplified by the Harzé barriers, which are 
worked by a system of balanced levers. In the 
Austrian system, invented by Mr. Mauerhofer, of 
the Wilczek Mines, the barriers are pushed aside 
by a wagon when coming out of the cage, rise along 
inclined planes, and replace themselves by gravita- 
tion in the position of safety. The Douchy system 
is simply a wicket gate hung like an occupation gate 
on a railway, swinging to when released by gravita- 
tion, the catch being worked by the signal wire In 
the pit; this is simple and very effective. The 
Reumaux system is more complicated, but pos- 
sesses the advantage of interlocking, which prevents 
working except by signal. All the various systems 
have the common object of preventing accidents 
either through careless or untimely working. 

Accidents from over-winding (evitemolettes) are 
avoided by preventive or by direct-acting (i.e 
acting from the cage itself) methods, or by extreme 
methods, i.e., by detaching the cage when it reaches 
a certain point. These appliances have become 
obligatory in Belgium by the decree of Jetober > 
1897 ; they have been in use in certain French coal- 
fields since 1890 and in Saxony since 1896. In 
Russia they have been obligatory for some years. 

The former class were represented by the 
Reumaux and Naissant apparatus, which — 
of a crosshead with two pistons working at right 
angles to the inlet steam pipe. The —— 
these is unequal ; one is acted upon by steam whic 
enters through a pipe facing the steam current, 4 
the other by a pipe turned away from that curren 
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(see Fig. 10). When the cage gets to within 
30 metres of the surface, a hand on the dial of the 
alarm opens the valve which discharges the steam 
and causes the pistons to move so as to close the 
inlet and cut off steam, and also acts on the brake. 
The engine-driver can release the pistons and re- 
admit the steam, so that his active intervention is 
called for to release the cage from the safety con- 
trol. 

The Coppin system embodies an apparatus by 
which, either automatically or voluntarily from the 
interior of the cage, any stoppage or attempt at 
overwinding is at once, by alarm signal, communi- 
cated to the engine-driver. This prevents over- 
winding, notifies all accidents to the cage in transit, 
and gives a permanent means of communication 
between the cage and the surface ; this device is 
made to work a safety parachute when required. 

Mr. Stephen Humble’s apparatus is too well 
known for description here, but it obtained a mone- 
tary prize at Brussels 

The Musnicki apparatus is simply a device for 
severing the cable when overwinding is threatened, 
by the action of a pair of shears worked by levers 
actuated by the cage itself when it has reached a 
certain height. (Fig. 11 shows the arrangement.) 
This led to a serious accident when first adopted, 
and too closely resembles a sword of Damocles to 
be a real favourite. 

Some systems of recent safety catches were ex- 
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hibited. The Marbais apparatus, by which through 
the action of a rack and two toothed wheels, when 
the head of the cage reaches a certain point, two 
wedges are forced between the guide rails and 
an oblique bar fixed to the head and firmly hold 
the cage in the position it has reached. The Coppin 
apparatus effects this same end by forcing the cams 
against the guides and jamming the cage in position. 

Improved Mine Ladders (Chief Featwres).—The 
sides are made of double-bulb iron with web 4 milli- 
metres in thickness—the bulbs are 25 millimetres 
wide and 6 millimetres thick, the riser is 50 milli- 
metres high — where the rounds are inserted, the 
web is thickened by 3 millimetres to insure uniform 
strength. The width of the ladder is 250 millimetres, 
its weight is 9 kilogrammes per metre run. These 
are the design of Mr. Bronhon, and are a great 
improvement on former mining ladders. 

We cannot conclude this review of a very able 
report in book form, without quoting the con- 
cluding words of the authors, and applying them 
to our own mining industries. ‘‘ Our investigations 
have led us to give utterance to the hope of seeing, 
in the forthcoming great international competitions , 
our mining industries represented by a more com - 
pact group of exhibitors.” Great Britain ‘has 
been the cradle of the mining industries of the 
world.” ‘*In all times its processes have enjoyed 

great reput ation abroad, and its engineers, its 
oremen, and miners, have been and are still in 




















certain countries the teachers or initiators in the 
arts of mining.” The British mining industries 
owe it to themselves to put themselves forward 
boldly, and never to lose an opportunity of testi- 
fying to the whole world their vitality, the know- 
ledge and enterprise of their engineers, and the 
skill of their workmen. 
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Tue Roiine-Mitt Derartment—(continued). 

Blooming Mill.—Passing now to a more detailed 
notice of the more important machines, we have first 
the blooming mill, already referred to. This mill 
is placed on one side of a 3000 horse-power revers- 
ing engine, shown in Figs. 175 to 178, page 684 ; 
the engine has two cylinders, 1.200 millimetres 
(3 ft. 11} in.) in diameter, the length of stroke being 
1.500 millimetres (4 ft. 11 in.). 

The effective steam pressure varies from 4 to 5 
kilogrammes per square centimetre (56.89 lb. to 
71.11 lb. per square inch), and the maximum ad- 
mission of steam is 80 per cent. of the stroke. The 
exhaust steam is allowed to escape, the engine not 
being fitted with a condenser. With an effective 
steam pressure of 4 kilogrammes per square centi- 
metre, a pressure of 150 tons can be exerted on the 
circumference of the rolls of the armour-plate mill, 
which is on the other side of the engine. 

The highest working speed of the engine is 90 re- 
volutions per minute. Power is transmitted to the 
roll shaft by means of toothed wheels with double 
helical teeth, the ratio being 1 to 2.82, giving a 
maximum speed of 32 revolutions for the rolls. 
The slide valves are cylindrical, and are not 
balanced ; the link-motion for reversing the engine 
is worked very rapidly by means of a double-acting 
hydraulic ram, which acts on the reversing shaft. 
The hydraulic pressure of 35 kilogrammes per square 

entimetre (497.81 lb. per square inch) is employed 
throughout the department. 

The engine-driver stands on a raised platform 
placed at the rear of the steam cylinders. He can 
watch from there all the work being done, and an 
experienced driver can operate simultaneously the 
blooming, and the armour-plate, mills. They are, 
however, generally driven independently, and as 
they are connected with the engine by means of 
hydraulic-worked clutches, it is easy to disconnect 
either one. On the driver’s left-hand is a lever 
working the reversing gear four-way valve, and on 
his right is a lever to regulate the admission of 
steam. He also operates from the same platform 
the steam stop-valve and the cylinder blow-off 
cocks. The whole of the working parts are fitted 
with automatic lubricating apparatus. 

The blooming mill, Figs. 181 to 185, page 688, 








original diameter and 2.600 metres (8 ft. 63 in.) 
long ; they are made with eight grooves for the 
manufacture of all the blooms necessary for the 
finishing rolls, from the heaviest to the smallest 
sections, measuring 110 by 90 millimetres (4,5, in. 
by 3;%;in.). The largest ingot measures .450 metre 
square (17# in.) at the base and weighs 1600 to 1700 
kilogrammes (33 cwt.); what may be taken as the 
standard size is .420 metre square (16} in.) and 
weighs from 1250 to 1350 kilogrammes (26 cwt.). 
The ingot is guided sideways and vertically through 
all the grooves, both in front and at the rear of the 
mill, by a special-shaped cast-steel plate (which 
is shown in place in our illustration, Fig. 179), a 
spare plate being kept near the pinion housing. 
With this arrangement but few bars deviate in 
the course of rolling, and they engage direct in the 
grooves without it being necessary to guide them 
with tongs. 

The rolls are driven by two pinions set in a 
special-shaped housing frame, placed at the end of 
the train, with a view to serve for a rolling mill for 
large sections now being designed. These pinions 
are of cast steel ; their original diameter is 1.220 
metre (4 ft.); they have double-helical teeth of 
188.5 millimetres (7,'; in.) pitch ; length between 
bearings 1.050 metres (3 ft. 5% in.) ; diameter of 
working ends .500 metres (1934 in.). The section 
is made tapering for the movable roll and its coup- 
ling-bar. The top roll is balanced by two hydraulic 
cylinders, which cause it to rest always on the two 
setting screws ; these are slacked or tightened after 
every pass of the ingot, and they allow a total ver- 
tical travel for this movable roll of 100 millimetres 
(34% in.). Its coupling-bar is also balanced hydrau- 
lically. The roll-setting screws are put in motion 
by a two-cylinder hydraulic device, the two plunger- 
pistons of which are united by a rack which operates 
direct the toothed pinions keyed on the roll-setting 
screws. The travel of the rack is 2.360 metres 
(7 ft. 9 in.) ; the two plunger pistons are respec- 
tively .165 and .105 metre (6} in. and 4} in.) in 
diameter ; the smaller one is in constant communi- 
cation with the accumulator, the pressure in which 
is 35 kilometres per square centimetre (497.81 Ib. 
per square inch). 

Above the right-hand housing frame is a plat- 
form, from which both the front and the rear of 
the mill can be seen. At one time this platform 
was fitted with levers for working the roll-setting 
screws, the carrying rollers, the shifting apparatus, 
and the shifting lift. Now, however, the roll- 
setting screws and the carrying rollers only, are 
operated from the platform. The man in charge 
of the rolls has in sight a special table which shows 
him how the top roll has to be set for each groove. 
The ingot, after being turned over, is often passed 
four times through the first grooves. The positions 
are given on the table by an indicator which works 
in conjunction with the two roll-setting screws. 

The two levers may be worked by one man, but 
in regular work it is preferable to put a boy in 
charge of the lever regulating the carryi:g roller 
mechanism. The shifting of the bar opposite each 
groove is effected with great facility by means of a 
shifting apparatus worked by a hydraulic piston 
having a long travel; this piston acts on three 
double-branched forks which slide between the 
carrying rollers. These forks are hinged ona cross- 
piece ; they roll on the rails of a hydraulic lifting 
platform, and disappear entirely when the ingot or 
bar is being rolled. In combining the two actions 
of these forks, the driver causes the ingot to make 
a quarter of a revolution, and places it opposite the 
next groove. The total travel of the forks is 2.800 
metres (9 ft. 2} in.). The hydraulic piston of the 
shifting apparatus is .170 metre (6}4 in.) in dia- 
meter. e piston-rod is .120 metre (4? in.) in 
diameter. One side of the piston is in constant 
communication with the accumulator, while the 
larger area of the other side is only put inter- 
mittently under pressure by means of a distributor. 
The driver who works the distributor formerly 
stood on the platform above the mill ; but as he 
could not ascertain exactly the position of the bars 
with regard to the grooves, his station has been 
altered to the ground level, —_— the larger 
grooves, from where he can readily work the appa- 
ratus. When a bar stops in the guides owing to 
burrs, the shifting forks are used to disengage it. 

Two groups of seven large feed-rollers .690 metre 
(23} in.) in diameter, of hard cast iron, are placed 
in front and at the rear of the mill. These rollers 
are of the same length as the body of the rolls ; 





consists of two rolls 1.200 metres (3 ft. 11} in.) in 


the first ones, which are lodged between the hous- 
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ings, are larger in diameter (.640 and .740 metre|of the series of rollers 1 metre (3 ft. 3g in.) long 
= 25,3, and 29} in.) in order to raise the bar and | and .520 metre (204 in.) in diameter, which con- 


assist in guiding it between the small grooves. 
Cast-steel pieces placed level with the works fill up 
the interval between each roller. The two groups 
of feed-rollers are operated simultaneously by a 
small reversing engine placed beneath. The dia- 
meter of the two cylinders is .240 metre (9,7; in.), 
and the stroke .300 metre (1133 in.). The engine 


om at a speed of 100 revolutions per minute, 
while the average speed of the rollers is 20 revolu- 
This engine also works part 


tions per minute. 
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Ro .iinc-Mitt DEPARTMENT, SHOWING BLoomING MILL. 


the auspices of the Self-Propelled Traffic Associa- 
tion, and we now continue our report. As pre- 
viously stated, three of the four vehicles competing, 
chine. Rollers turning free in their bearings have|made the run on the second day, Wednesday, 
been added at the rear opposite the smaller grooves. | May 25, the Thornycroft 5-ton wagon being unable 
|to start through having had a tyre displaced when 
the run of the previous day was almost completed. 
| The route was that of the day before, but the direc- 
|tion was reversed, the competitors travelling east 


nect the rolling mill to the hot-bloom shearing ma- 








STEAM VEHICLES FOR HEAVY 
TRAFFIC. 


In our last issue we gave an account of the first | from Liverpool in the direction of Knowsley, 
— thence approximately north through Rain- 





day’s proceedings of the trials of motor vehicles 
| for heavy traffic held last week at Liverpool under 


ford to Ormskirk, and then turning south to 
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Liverpool. This gave a somewhat longer pull 
up at the beginning of the journey, and also 
an ascent towards the end of the trip of 1 in 29 
on the Ormskirk-road, this section being naturally 
on the down grade the day previously. The 
three vehicles made the journey of 35 miles 5 fur- 
longs, but not altogether without incident. The 
first to start was the ‘‘Lifu” van of the Liquid 
Fuel Engineering Company, which left the Liver- 
dépét near Prince's Dock at 10.5. and arrived 
yack at 4.19. The time spent at the dépéts on the 
road, beyond the compulsory quarter of an hour, 
was 34 minutes, and there was an interval of four 
minutes devoted to repairs. The actual time run- 
ning was 4 hours 51 minutes, and 26 gallons of oil 
were burnt as fuel for generating steam in the 
water-tube boiler. The quantity of water con- 
sumed was 163 gallons, the load being 2 tons 
2 cwt. Although only four minutes were spent 
on ‘‘repairs,” a somewhat notable incident occurred. 
When a short distance from home the low-pressure 
cylinder gave way, by the end breaking clean out. 
One end was solid cast, so that there was only a 
movable cover at the crank end. The cast-on 
end was broken off, thus leaving the cylinder 
entirely open on one side of the piston. The 
accident happened when within a few feet of the 
summit of a steep hill, and the van was brought to 
a stop. Mr. House, who was driving, did not, 
however, delay to make repairs ; but, waiting until 
steam pressure had risen in the boiler, managed 
to get over the crest of the hill, after which there 
was a good run on a down grade home into Liver- 
pool. The best part of the trip was, therefore, 
made with the high-pressure engine and half a low- 
yressure cylinder; the average time of the whole 
journey being about 7 miles an hour, or one mile 
an hour above the standard time. 

The Thornycroft lighter wagon started almost 
immediately after the ‘‘ Lifu” van, with a load of 
2 tons 13 ewt. 2 qr., and arrived home at 5.17. 
It only spent 8 minutes above the standard time 
at the dépédts, the actual time of running being 
6 hours 12 minutes, the speed approximating to 
5} miles per hour. The coal burnt in the Thorny- 
croft water-tube boiler was 309 lb., and the water 
used 147 gallons. The load, it will be noticed, 
was 3 cwt. 2 qr. above that required to be carried, 
whilst in the ‘‘ Lifu” van the excess was 2 cwt. 
So far as we are aware, the Thornycroft vehicle 
made the run without accident. 

The Lancashire Steam Motor Company’s van had 
had its tyre replaced during the night, and started 
from the dépdt at half-past 10, arriving home at 
7.27. The gross time occupied was 8 hours 56 
minutes, out of which 1 hour 4 minutes were spent 
on repairs, and 19 minutes beyond the compulsory 
time at road dépéts. The actual time of running 
was 6 hours 48 minutes, or about 5} miles per 
hour. There were burnt in generating steam in 
the vertical fire-tube boiler 18} gallons of oil, and 
116 gallons of water were used. This vehicle, it 
will be remembered, is fitted with an air-cooled 
surface condenser on the roof of the cab ; as is the 
Thornycroft van, whilst the ‘‘Lifu” van has no con- 
denser, but the exhaust steam is superheated before 
it passes away so as to prevent ‘“‘ visible steam” 
escaping. The load carried by the Lancashire van 
was 4 tons 0 cwt. 2 qr. or 56 lb. in excess of that 
required. The time occupied for repairs with the 
latter vehicle was chiefly spent in attending.to the 
tyre of the driving wheel, which again became loose 
and required wedging up. 

On the following day, Thursday, the 26th, a new 
route was traversed, the run being made from 
Liverpool, almost due east, to Prescot, from thence 
a little to the south of East to Great Sankey, then 
turning back by a west-south-west road to Widnes 
and from thence home in a north-westerly direction. 
The most trying part of this route was the hill 
in Atherton-street, Prescot, the surface being rough 
macadam. The gradient here is 1 in 17, and on the 
Thursday this was a down gradient ; whilst on the 
following day, when the same route was taken in 
the opposite direction, it was naturally an uphill 
course. It was required that a stop should be made 
on this hill, at the bottom of which there is a right- 
angle turn which had to be negotiated. Three of 
the vehicles again started on this day, the Lanca- 
shire van remaining at home to get its driving 
wheel put in order. The first to leave the dépét 


was the Thornycroft heavy van, which in the mean- 
time had had its loose tyre put on, and packing 
pieces put between the felloe and tyre, the whole 
being secured by extra rivets, The hammering 





action due to the ‘‘sets,” with which the streets and 
roads are paved in this district, has evidently a 
strong effect in drawing-out the tyre. The start 
of the Thornycroft lorry was made at about 10 
o'clock, and it arrived home without mishap at 11.15 
at night, occupying about 13} hours in doing the 35 
miles 7 furlongs of the route. The actual time of 
running was about 104 hours, or approximately 34 
miles per hour, the slower speed being considered 
desirable on account of the state of the driving 
wheel. The amount of coal burnt was 582 lb., and 
the water used 310 gallons. The load was 4 tons 
10 ewt. 3 qrs. The second Thornycroft vehicle fol- 
lowed at 10.20 a.m., and got back at 5.25 p.M., 
the actual time of running being about 5? hours, 
or approximately 6} miles per hour. The coal 
burnt was 317 lb. and the water used 107 gallons. 
The load was 2 tons 8 cwt. 3 qrs. There was a 
delay of 19 minutes due to a mishap which 
occurred to the fan used for blowing the fire; the 
last part of the journey being run by aid of the 
steam jet in the chimney. 

The last vehicle to start was the ‘‘ Lifu” van, 
the crew of which had been busily employed in re- 
placing the burst low-pressure cylinder. This was 
a very fine example of ironfounding, but it is a 
question—or perhaps rather beyond question-— 
whether it is worth while going to such extreme mea- 
sures in order to save weight as were had recourse 
to in the thinness of the walls of this cylinder. 
The mishap gave spectators an opportunity of see- 
ing the motive part of the van opened out and 
enabled them to admire the finish and work- 
manship of this engine. By about half - past 
eleven Mr. House had his new cylinder—for 
which he had telegraphed to Cowes immediately 
the accident occurred—in place, and started out 
at twenty minutes to twelve. The actual time 
of running was 4 hours 39 minutes, during which 
23 gallons of oil were burnt and 169 gallons 
of water consumed. This was an excellent per- 
formance in regard to speed; but, unfortunately, 
the crucial test of stopping on the steep-down 
gradient in Atherton-street, Prescot, was omitted. 
The load was 2 tons 0 cwt. 3 qr. 

The last day’s running was Friday, May 27, when 
the previous day’s route was traversed in a reverse 
direction. All four vehicles started and completed 
the journey this day, the Lancashire wagon having 
had a new felloe and tyre put upon its wheel. The 
following were the results of this day’s running : 

The Thornycroft heavy van, carrying 5 tons 
4 cwt. 2 qr., started at 9.43 a.m., and arrived 
home again at midnight, the actual time running 
being 9 hours 8 minutes, or a little under 4 miles 
an hour whilst going. The coal burnt was 787 lb. 
and the water used 284 gallons. The Thornycroft 
second van followed 10 minutes later with a load of 
2 tons 10 cwt. 2 qr., and arrived home at 7.4 P.M., 
the actual time occupied in running being 6 hours 
43 minutes. The coal burnt was 375 lb., and the 
water required 144 gallons. The Lancashire wagon 
started at 9.48 a.M., carrying 4 tons 4 ewt. 3 qr., 
and arrived home at 6.8 p.m., the actual time of 
running being 6 hours 56 minutes. The oil burnt 
was 19 gallons, and the water required 132 gallons. 

The ‘‘ Lifu” car of the Liquid Fuel Engineering 
Company started at 10 o'clock, carrying 2 tons, and 
arrived back at 3.4 p.m., the actual running time 
being 4 hours 9 minutes, during which 27 gallons 
of oil were burnt and 187 gallons of water were 
used. 

Saturday was devoted to manceuvring trials, the 
wagons having to be backed in a confined space 
parallel to a given line, representing a quay 
side. We believe that all the vehicles performed 
extremely well in this test. The weighing of the 
wagons was also carried out on Saturday, and un- 
fortunately here a disappointment was in store. 
The ‘‘ Lifu” van, in place of being only 2 tons, 
weighed 2 tons 7 cwt. 3 qr. This is to be re- 
gretted, as the vehicle did such excellent time on 
the previous day, making not far from 9 miles an 
hour. The conditions of trial will, according to 
the regulations, we believe, prevent advantage 
being taken of this in the judging, as the excess 
over 2 tons tare should confine the speed to 6 miles 
an hour. The weights of the other vehicles were 
as follow: Thornycroft heavy van, 3 tons 17 cwt.; 
Thornycroft lighter van, 2 tons 16 cwt. 2 qr.; the 
Lancashire van, 2 tons 17 ewt. 1 qr. 

Although these trials were by no means un- 
attended by misadventure they are encouraging for 
the future of steam-propelled vehicles for heavy 
traction. We are informed that the figures as to 





cost compare most favourably with horse traction, 
and there can be no doubt that much higher speed 
can be reached than with the ordinary methods of 
road locomotion. The Thornycroft 5-ton wagon 
had apparently an ample reserve of power, and had 
it not been for fear of the loosened tyre could have 
accomplished the 36-mile journey in very much 
less time. To transport 5 tons for that distance 
over some fairly steep gradients would be a serious 
matter with horses only for motive power. There 
is no doubt the wheel difficulty will be got 
over, now its importance has been emphasised, 
just as it has been by the traction - engine 
makers. The variations in design rendered 
the competition interesting. The Thornycroft car- 
riages have the Jack-in-the-box gear on the counter- 
shaft, and drive with a Renolds’ chain to each 
driven road wheel, the connection between the 
engine shaft and the countershaft being by spur 
gearing. This makes a smooth running and fairly 
silent arrangement, helical teeth being used ; in- 
deed, the Thornycroft vans were noticeable for the 
smooth and easy way in which they ran. In the 
‘* Lifu” van power is conveyed from the motor— 
which is of the horizontal type and placed under 
the goods platform—by means of an inclined longi- 
tudinal shaft and bevel gearing. There is a bevel 
wheel on the engine shaft which engages with a 
corresponding wheel on the inclined shaft. The 
latter drives a transverse countershaft also by bevel 
gear, and on the end of the countershaft is a spur 
pinion which engages with an internal tooth wheel 
on the road wheel. The Jack-in-the-box is on the 
countershaft. It will be seen that by this arrange- 
ment the engine is mounted on the platform, which 
is carried by springs, and in order to allow for the 
play of the spring, and the consequent variation in 
the angular distance between the engine and the 
driven wheel, the inclined shaft is made telescopic. 
In the Leyland van the vertical engines are non-re- 
versing. In order to allow the van to back there 
are two methods of conveying power from the 
engine. One of these is by a pair of spurwheels 
which naturally reverse the direction of revolution 
on the countershaft. A second method is supplied 
by means of chain and chain wheel, which would 
give both engine and countershaft a revolution in 
the same direction. The two gears are thrown in 
or out of operation respectively by a clutch. From 
the first countershaft the power is carried to the 
main countershaft by chain, and is then carried 
from each end of this countershaft to the road 
wheels by chains. As already noted, the two 
Thornycroft vans had coal-fired boilers, whilst the 
Cowes and Leyland vehicles burnt oil fuel. Which 
of these two methods is the better is a matter 
open to discussion. Oil is the lighter fuel, and 
in some respects the more easy to handle, 
but if one may judge by what was seen, it is 
not always easy to take it on board without 
it being spilled, and a very little escaping makes a 
great deal of unpleasant mess. It is questionable, 
too, whether the average driver will easily learn 
the management of the oil burner. When once 
the thing is started, and so long as nothing goes 
wrong, the labour of stoking is done away with; 
but oil burners often do not run for long without 
a hitch, and the volumes of pungent smoke 
sometimes emitted from the chimney, afford 
a nuisance of which complaint may reasonably 
be made. Motor vans are at present on their 
trial, and it is always doubtful policy to put 
experiment upon experiment. The oil - fired 
boiler has not the same disadvantage of the 
so-called oil engines by which so many motor 
cars are driven, and which use benzine or light 
oil. The burning petroleum can be obtained at 
any oil shop; but benzine, in quantities, has to 
be specially provided. In regard to the price of 
petroleum, discrimination should be made, however, 
as to the difference between wholesale and retail 
buying. One may get ‘lamp oil” at the village 
shop, it is true, but it cannot be bought there at the 
same price as when purchased by the ton. If the 
advantage is claimed of procuring this fuel by the 
wayside, retail prices should be the basis of com- 
parison. 

In bringing our notice to a conclusion, we must 
again refer to the care bestowed upon the arrange- 
ments by Mr. E. Shrapnell Smith, the honorary 
secretary of the Liverpool Association. The work 
on his part has been undertaken solely for develop- 
ment of this class of traffic, he having no material 
interests in motor-car work beyond that of a scien- 
tific and public nature. 
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CONVERSAZIONE AT THE INSTITU- 
TION OF CIVIL ENGINEERS. 

ArtER having fallen into abeyance for some 
years, the practice of holding a conversazione of 
the members of the Institution of Civil Engineers 
was revived last year, and has been continued this 
year by Mr. W. H. Preece, F.R.S., the new Pre- 
sident. As last year, the function was held in the 
Institution, and extended over two days, the large 
membership of the Institution making it impossible 
for all members to attend the same evening, and 
hence the invitations were in part dated for May 26, 
and the remainder for the following day. <A very 
interesting programme had been arranged. In 
addition to lighter fare in the shape of music, 
paintings, ‘‘biographic” views and the electro- 
phone, Captain Abney contributed an exhibi- 
tion of Dr. Joly’s process of photography in natural 
colours, whilst Professor H. H. Turner, M.A., 
gave a short account, illustrated with lantern 
slides, of the recent total eclipse of the sun. Fur- 
ther, a demonstration of some vacuum-tube pheno- 
mena was given by Mr. A. A. Campbell Swinton, 
and of wireless telegraphy by Mr. Gavey. Mr. 
Campbell Swinton’s lecture was of peculiar inte- 
rest, as one of his experiments would seem 
to give promise of some very important indus- 
trial applications in the future. The lecturer 
gave some striking illustrations of the erosive 
power of the radiant particles prujected from the 
cathode of Crooke’s tube. By means of an 
electromagnet the discharge could be concen- 
trated on a single point of the interior of the tube, 
under which conditions rapid etching of the glass 
was set up. Hence, by moving the tube about so 
as to bring the discharge to different points, a 
pattern could be engraved on the interior of the 
tube simply hy the erosive action of the radiant 
matter. Another experiment, in which a deli- 
cately-pivoted vane was mounted in a tube so 
that its position could be altered, showed that in 
addition to the direct current of particles proceed- 
ing from the cathode, there was also a return 
current along the sides of the tube. When the 
vane was arranged so as to be struck by the direct 
stream, it turned in one direction, whilst when 
moved in so as to meet the return current, it 
rotated the other way. Further experiments 
showed the effect of the cathode radiation in 
causing rubies and other gems to phosphoresce, 
the light in these cases being accompanied by 
but little heat, but by using other materials for 
the anti-cathode intense heating effects are pro- 
duced. Using a small fragment of quicklime in 
this way, a very brilliant light is obtained, with 
an expenditure of less than one watt per candle- 
power. Mr. Campbell Swinton thinks that it may 
later on be possible to produce a commercial light 
in this manner, which will require a much less 
expenditure of energy than the incandescent lamps 
now used. 

The exhibits of apparatus, &c., were numerous 
and interesting. Two 10-in. Hadfield steel shells 
occupied a prominent position in the entrance hall. 
One of these shells ied been fired through a 154 in. 
steel plate, 4 ft. of backing, and about 20 ft. of 
earthwork. Its surface was scarcely scored, and 
careful measurements made after its recovery 
showed that the only effect of the shock had been 
to shorten it by ;%5 in., and to increase its dia- 
meter in. Particular interest attaches to this 
exhibit in that Messrs. Hadfield are, we believe, 
the only English makers of armour-piercing shells 
who have a system of manufacture devised entirely 
by themselves without the aid of foreign help or pro- 
cesses. Some very fine draw-press work was shown 
here by Messrs. Kynoch in the shape of cartridge- 
cases for large quick-firing guns. Inthereading-room, 
Professor Roberts-Austen showed a camera specially 
devised for the microphotography of metals, and 
also some very interesting specimens of the effects 
of the sand-blast on thin sheets of metal. Pro- 
fessor Ewing showed a new form of extensometer 
for measuring the elastic moduli of tension speci- 
mens. The device consists of two clips, which can 
be fixed to the test-bar at a definite distance 
apart. At the one side of the bar the two clips 
are connected together by a micrometer screw, 
whilst on the other side a long rod extends from 
the upper to the lower clip, and has at its lower 
enda fiducial mark which can be observed through 
& powerful microscope carried by the lower clip and 
fitted with a micrometer scale. Readings can, it is 


Stated, be easily made to iam in. Another instru- 
’ 


ment, shown by Professor Ewing, is a catheto- 
meter, in which the telescope has a ‘‘ five point” 
support. The vertical rod of the instrument is 
round, and four of the five points press against the 
outer surface of this rod, whilst the fifth, which 
takes the weight of the telescope, rests on the 
upper end of a sleeve, which is capable of slid- 
ing up and down the aforementioned vertical 
bar. Professor Ewing also exhibited his new 
magnetic balance for testing the permeability of the 
metal used for the field magnets of dynamos. This 
device has already been described on page 603 of 
our present volume. An electric-welding machine, 
with some beautiful examples of the work which 
it is capable of executing, was shown by Mr. R. J. 
Wallis-Jones. The lighter specimens were mainly 
bicycle parts, but heavy railway coupling chains 
welded in this fashion were also shown. Mr. Alex- 
ander Siemens had several exhibits, the most inter- 
esting being an electric rock-drill, and an electric 
deck-drilling machine. Mr. E. Crompton 
showed a very fine electric switch, designed to 
take a current of 1000 amperes. He also exhibited 
a number of electric thermometers, by means 
of which the temperature of a flue can be read off a 
dial, fixed at any convenient place, which may, if 
desired, be several miles away. The instrument 
consists of a differentially-wound galvanometer, one 
of the coils of which is in shunt with a fine coil of 
platinum wire fixed in the galvanometer casing or 
other convenient spot, whilst the other coil of the 
winding is in shunt with a second coil of fine 
platinum wire precisely similar to the first, which 
is exposed to the temperature to be measured. 
The apparatus being coupled up to a battery, 
the galvanometer needle does not deflect unless 
the flue temperature rises above that of the 
galvanometer itself, as under these conditions 
equal currents flow through the differential coils ; 
the pointer of the instrument is unaffected. 
If, however, the flue temperature rises the re- 
sistance of the platinum coil there is increased, 
and a larger proportion of the current‘is thereupon 
sent through the galvanometer coil with which the 
former is shunted. The balance of the two dif- 
ferential coils being thus destroyed, the pointer 
of the instrument moves over, its deflection being 
a measure of the flue temperature. A very in- 
teresting model showing the effects of an imperfect 
balance of the moving parts of a locomotive was 
shown by Mr. W. EK. Dalby. The instrument 
consisted of a frame supporting the crankshaft, 
wheels, pistons, &c., for a model locomotive. 
This frame was slung by chains, and the crank 
rotated by means of a small electromotor. A 
pencil fixed to one corner of the frame traced 
diagrams showing the vibration of the model with 
different systems of balancing, which were carried 
out by attaching suitable weights to different parts 
of the driving wheels. 

Some very interesting specimens, showing frac- 
tures of worn-steel rails, were exhibited by Mr. 
W.G. Kirkaldy, whilst the Trinity House showed 
a ‘‘fourth-order panel” of a dioptric system of 
lenses in action with a Welsbach burner behind. 
The resulting beam was said to be equivalent to 
1000 candles. The same corporation also showed 
some powerful lighthouse oil burners, but these 
were not in action. The Hon. C. A. Par- 
sons showed an early form of his turbo-gene- 
rator and a unipolar dynamo. The most in- 
teresting exhibit by this gentleman was, however, 
a series of photographs showing the ‘‘cavita- 
tion” resulting from running screw propellers at 
too high a speed. Mr. Killingworth Hedges, 
with the assistance of several other members and 
firms, had gathered together a very interesting 
collection of early electric lighting appliances. 
Naturally many of them were provided by the 
Edison-Swan United Electric Lighting Company, 
who exhibited specimens of many of the earlier 
forms of lamps and fittings. A Serrin are lamp 
used at Liverpool Docks from 1897 up to 1890, 
was shown by Mr. A. G. Lister. Another exhibit 
which, at the present moment, has, perhaps, a 
peculiar interest was the Barr-Stroud range-finder, 
which was fixed in the reading-room and arranged 
so as to show clearly to all, the method of working 
it. In addition to the completed instrument, a 
table near by supported a collection of its separate 
component parts. This instrument has already 
been described in detail in our columns (see ENat- 
NEERING, vol. lxii., page 691), and hence need not 
be further referred to here. 








Tn the council room a very fine model of a North 


London Railway locomotive was shown by Mr. H. 
J. Pryce, whilst some remarkable specimens of 
moulded gutta-percha were exhibited by Mr. Wil- 
loughby Smith. Another fine exhibit on view here 
was a 60-in. photometer, arranged specially for gas- 
testing, shown by Messrs. Alexander Wright and Co. 

Professor Goodman had also an extensive exhibit, 
which consisted mainly of various forms of simple 
lever extensometers, arranged for bending and tor- 
sional tests. Other exhibits were a model of a fric- 
tion-testing machine, tackle for shearing tests, a 
dynamometer bar, and various specimens of frac- 
tures. 








THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP “MAINE.” 


By Lieut.-Colonel J. T. Bucknit1, 
late Major R.E. 
(Continued from page 651.) 

We must now plunge into the voluminous 
evidence upon which the Court relied for its 
finding. 

This evidence can be divided into two principal 
portions, viz., personal experiences at the time of 
the disaster, and the evidence of the wreck itself. 

The explosion, or explosions, occurred at 
9.40 p.m. on February 15, everything having at 
8 p.m. been reported secure, and all being quiet up to 
the time of the disaster which destroyed a fine battle- 
ship, with a ship’s company numbering, all told, 354 
souls, of whom ‘‘ 253 were lost, and 101 were not 
killed,” but many of these were wounded, and six 
of them died before the conclusion of the inquiry. 
The axis of the explosion appears to have been 
slightly to port of the central line of the ship, and 
in the neighbourhood of the forward magazines, 
where the hull was entirely destroyed, the forward 
part of the ship sinking immediately, and the re- 
maining portions soon afterwards—giving but little 
time to those below to grope their way in the dark- 
ness to the upper deck. 

Under such circumstances it is not to be expected 
that the bravest men would remember with accuracy 
all their experiences. 

Let us now examine the evidence concerning the 
explosion. 

Captain Sigsbee (page 15) who was writing. . . 
in his port cabin ‘‘ felt the crash of the explosion 
It was a bursting, rending, and crashing sound or 
roar of immense volume, largely metallic in its 
character. It was succeeded by a metallic sound— 
probably of falling débris—a trembling and lurch- 
ing motion of the vessel, then an impression of 
subsidence, attended by an eclipse of the electric 
lights.” .... (and page 16).... ‘‘so far as 
my experience is concerned there was simply one 
impression of an overwhelming explosion.” 

Captain Sigsbee must be regarded as an impor- 
tant witness. He was in command of the ship; 
he was well aft, and therefore less liable to nervous 
shock than those nearer to the explosion ; and the 
evidence of others shows that he kept a cool head 
under trying circumstances. } 

Lieutenent G. E. M. Holman, U.S.N., ‘‘in the 
after part of the wardroom mess,” speaks (page 22) 
of a double explosion, and (page 23) explains himself 
thus: ‘‘ The first part of this explosion . . . and 
the second part, the heavy one, succeeded each other 
almost simultaneously, and a very short interval 
of time separated the two features.” He called out, 
‘*We have been a pos get up on deck;”. . . 
‘*no lifting of the ship was perceptible” to this 
witness. When re-examined (page 141) the witness 
said: ‘*I heard and felt two explosions, one a 
small one, a grumble I may call it, and then after a 
very short interval, probably a fraction of a second, 
came the heavy, loud, booming explosion.” 

Lieut.-Commander R. Wainwright . . . executive 
officer of the Maine, was in the Admiral’s office 
(page 26), ‘*felt heavy shock and heard noise of 
objects falling on the deck,” ... ‘‘was under 
impression from character of the noises that we 
were being fired upon ; (page 27) ‘‘ I only remem- 
ber one very heavy shock,” (page 28) ‘‘ observed no 
list until boats were being lowered.” [This witness’s 
evidence is very clear and circumstantial through- © 
out. 

Naval Cadet W. T. Clerverins (page 30) was 
awake in the junior officers’ quarters, and felt ‘a 
slight shock, as if a 6-pounder gun had been fired 
somewhere about the deck. After that a very great 
vibration in my room, which was then followed 





by a very heavy shock, and still continued vibra- 
tion and rushing of water through the junior officer’s 
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room and the sound of something breaking up all 
the time. The junior officers’ mess-room is in same 
compartment as the ward-room, and forward of it.” 

Naval Cadet J. H. Holden was in the Admiral’s 
oftice with Lieut-Commander Wainwright, and says 
(page 31): ‘*There was an explosion of consider- 
able force, and about three or four seconds after- 
wards there was another explosion of far greater 
force, and a terrible shaking. The ship seemed to 
me to be picked up at the first explosion and listed 
to starboard my impression is the first 
explosion occurred on the port side. I saw a shoot 
of flame which seemed to be on the port side . . 
saw no water . . . all I saw was a column of flame 
+ . « 1t seemed to be well to port.” [This evidence 
1s Important, as a large mine 12 ft. or 14 ft. under 
the bottom of the vessel would produce no such 
shoot of flame. 

Chief Engineer C. P. Howell was in the ward- 
toom mess-room, and felt (page 34) an unusual shock. 
There was then a continued. series of convulsions 
and a noise like the tearing of the ship to pieces ; 
then a tremendous crash, then the sound of falling 
débris. Then the ship felt as if it was waving and 
unsteady. Only noticed list of ship, about 10 deg. 
[altered subsequently to 5 deg.], ‘after this series 
of shocks,” when he ‘‘ started to go on deck.” 

Paymaster C. M. Ray (page 38) testified to but 
one shock in his room, near ward-room. 

Surgeon L. G. Henneberger (page 39) was in 
his bunk reading—and states that he first felt ‘‘a 
sudden upheaval of the ship—the lights were then 
extinguished, and this was followed by a deep 

oom, as of an explosion ... . felt no percep- 
tible list at first shock.” 

Private W. Antony (Marine) on guard as orderly 
aft... standing on main deck just outside the 
door of state-room, felt (page 40) ‘‘ first a tremb- 
ling and buckling of the decks, then this prolonged 
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.|(page 50) ‘‘a rumble, followed almost simultane- 





(For Description, see Page 691.) 


roar—not a short report, but 
a prolonged roar.” Looked 
through an opening between 
the awnings and ‘‘saw an 
immense sheet of flame. 
‘At first shock 

. . . . the quarter-deck 
where I was standing dipped 
forward and to port.... 
It apparently broke in the middle and surged for- 
ward, and then canted to port. . . . It was con- 
tinually settling more to port while I was on 
board.” . . . With regard to the upshoot of flame, 
‘Tt was well forward . . . It must have been for- 
ward of the superstructure. I could see the débris 
going up with it. I saw firebrands going up. 
. . . It looked more to port than it did on the 
midship line. . . . Did not see any water with it.” 

[This man’s evidence is important. 

Mr. W. H. Van Syckel was inside his house 
in Reglus, 1? miles from Maine, and heard 


ously by a terrific explosion ; that is, no quicker 
had we heard the rumble than the shot came.” 
Immediately went out of house, and saw... 
‘everything was flying in the air; there were 
columns of black smoke; .. . also. . . pieces of 
rag and pieces of timber on flame.” ... Saw 
‘‘no solid upshoot of flame . . . that had passed.” 

Captain F'. G. Teasdale, of the English barque 
Deva, which was } to 4 mile from the Maine, was 
writing in his cabin when he ‘‘ heard the explo- 
sion” (page 53), ‘‘ thought his ship had_been col- 
lided with; severe shock in his head ; thought he 
was shot; cabin door studs knocked out of place 
: Then a second, or probably two seconds, 
after the first report I heard a tremendous explo- 
sion ; but as soon as I heard the first report—it was 
a very small one—thinking something had hap- 
pened to the ship, I rushed on deck and was just in 
time to see the whole débris going up in the air 
. . . 150 ft. or 160 ft. . . . straight up. . . then 
it divided and passed off in kinds of rolls or clouds 
—of dark slate-coloured smoke. ... . Then I 
saw a series of lights flying from it again— 
sometimes bright, sometimes dim, as they passed 
through the smoke, I presume. There were 15 or 
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far away to see whether water was thrownup. .. . 
There was never any flame whatever. . . . I heard 
two distinct explosions, the first one was a very 
sharp one . . . the shock was something tremen- 
dous. . . . There was a tremendous explosion after 
that,” . .. and soon. 

[This evidence is confusing and contradictory. 
Thus: The first explosion was ‘‘ a very small one,” 
and yet the shock was ‘‘something tremendous.” 
Again, there was time to see that the cabin door 
studs were knocked out of place by it . . . and yet 
he rushed up on deck so quickly as to see the 
second and great explosion only ‘‘oneor two seconds” 
after the first !] 

Chaplain J. P. Chadwick, U.S.A., was in his 
room aboard the Maine (page 56), ‘‘ heard a loud 
report, and everything became dark . . . and there 
was crashing sound of things falling.” ... Re- 
members ‘‘ only one shock.” 

Mr. S. Rothschild, a passenger on the U.S. steamer 
City of Washington (Ward Line), [which anchored 
at 8.30 p.m., February 15, about 300 ft. on the 
Maine’s port quarter], states (page 58) ‘‘. . . Was 
right astern with another passenger on the open 
space aft, and was shifting his chair toward the 
railing . . . when he heard the noise of a shot. . . 
looked round, and saw the bow of the Maine rise a 
little. . . It couldn’t have been more than a few 
seconds after that noise that there came in the 
centre of the ship a terrible mass of fire and ex- 
plosion, and everything went over our heads, a 
black mass. Then we heard a noise of falling 
material . . hear our smoke-room..... 
Two of our boats had holes punched in them, 
and a piece of cement went through the deck of 
City of Washington. Felt no vibration at first 
explosion, but there was when the Maine blew up. 
Saw no water raised, only a splurge of water from 
the lurch of the boat when Maine went down 
(page 60). Saw no upshoot of flame at the time of 
the explosion. The ship burnt with flame till 
2 a.m.” Pressed by the Court as to the time 
interval between the two explosions he added: 
‘*When that shot was heard it gave me merely 
time to look round to see where it came from. [ 
just turned my eye around and . . . this explosion 





20 lights—like incandescent lights . . . was too 


commenced to come (page 61). . . First was the 
noise, the ehot, and when the shot was over, then 
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this explosion took place. . . Saw no boats on 
port side of Maine. When we came in all the 
harbour boats were on the other side of the Maine, 
up towards the city.” 

Mr. L. Wertheimer, the other passenger above re- 
ferred to, says (page 62): ... ‘‘I heard a report, 
a minor report in comparison with the greater report 
which immediately followed . . . and in a burst of 
flame which followed, I clearly saw the vessel rise in 
the water, and then settle down before the light of 
the explosion went out. ... The interval was 
very short between the first and the great explo- 
sion. .. . Felt no shock at the first explosion, 
but at the second decidedly a strong tremour run- 
ning through the vessel.” 

Lieutenant J. J. Blandin (page 113) was officer 
of the watch at the time, and was just abaft the 
after turret talking to Mr. Hood ; was ‘‘ under the 
impression there were two explosions, though he 


everything else coming up.... I went up on 
the superstructure and there I saw on the star- 
board side an immense mass of foaming water and 
wreckage, and groaning men, about 100 yards in 
diameter. . . . There were two distinct explosions 
—big ones—and they were followed by a number of 
smaller explosions, which I took at once to be 
explosions of separate charges of the blown-up 
magazine. . . . The interval between the two was 
so short that I only had time to turn my head and 
see the second. . . . She sank on the forward end, 
and went down like a shot ” (page 121). ‘‘There 
was no appreciable interval of time between the 
two explosions. . I could not see the port 
side. I was sitting behind the ‘after turret... . 
I did not see any water thrown up I did 
not feel any. . . . Did not notice any explosions 
in the air.” . . . (Page 122) States distinctly 
that there was no deck wreckage to obstruct 





Lieutenant G. P. Blow (page 126) was in his 
room writing when he felt an explosion like a 10-in, 
gun fired close aboard and a shock suflicient to put 
all lights out. [Electric lights may have been ex- 
tinguished by cut leading wires.] He rushed out of 
his room, and when 6 ft. out experienced the 
second and more violent explosion, which was con- 
tinuous for some seconds, and accompanied by 
falling lights, furniture, &c., rending of metal, 
sound of rushing water, cries and screams of men. 
The ship heeled sharp to port. ‘‘The first was a dull 
concussion... . It was longer and with more 
shake than the shock of a 6-in. or quick-firing 
gun. It did not list the ship. She listed at the 
second explosion, but listed less after she bot- 
tomed.” 

Lieutenant C. W. Jungen (page 131) was sitting 
in the mess-room in company with Mr. Holman and 
Mr. Jenkins ‘‘ when the explosion occurred.” . . , 
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could not be sure of it. He was struck onthe head , 


his line of view until after the second explosion. 


by some falling débris.” The water was ‘‘ very |The Judge-Advocate then asked this very leading 
free from boats just before the explosion.” Noticed | question : ‘‘ Do you think it might have been pos- 
no list of ship at the time of explosion. Should | sible that it was blown up at the first explosion but 
not call it a severe shock. Itwasashock. Thought | not landed in time for you to see the wreckage ?” 
the explosion occurred on port side. Saw no water] A. ‘‘ That is exactly what I think. . . . my belief 
thrown up, or flame, only a glare ; but the turret | is that the whole forward part of the superstruc- 
obstructed his view. Saw falling wreckage, but} ture that is lying there on the starboard gangway 
no falling water. Felt no upheaval of the ship. She | now, was in the air at the time I saw the second 


took the bottom about three minutes after the! 
explosion. | 

Lieutenant J. Hood was on the port side of the | 
deck talking to the above witness (page 119), with 
his feet on the rail; ‘‘ both heard and felt—felt 
more than heard—a big explosion, that sounded 
and felt like an underwater explosion . . . I in- 
stantly turned my head, and the instant I turned 
my head there was a second explosion. I saw the 


whole starboard side of the deck, and everything 
above it as far aft as the after end of the superstruc- 
ture, spring up in the air with all kinds of objects in 
it—-a regular crater-like performance with flames and 





‘account satisfactorily for such a phenomenon. ] 


explosion.” 

Q). ‘* You think the first explosion threw up the 
middle superstructure ?” 

A. “Ido.” .. . and afterwards he added, ‘It 
is my belief that the forward deck-—that main deck 
forward—was raised at the first explosion.” . . . 

[When we examine the evidence on the wreck it 
will be shown that the wreckage, &c., about which 
he spoke, was ‘‘ folded back,” consequently it could 
scarcely have been in the air so as to give a clear 
line of view under it. Moreover, from his own 
evidence the time interval would be too short to 





(page 133) ‘*It was not anexplosion. It wasa dull, 
deafening roar, followed immediately by a tremen- 
dous crash, and it seemed as if the whole ship was 
falling to pieces.” . .. He then went ‘‘to the 
door opposite in the mess-room before the lights 
were extinguished.” . . After various adventures 
in the dark ship, which must have occupied some 
time, he heard ‘‘ three distinct explosions, one more 
powerful than the other two.” 

[These, no doubt, were some of the small explo- 
sions (probably shells) that followed the great ex- 
plosion. ] 

In reply, however, to further questions he added 
that the great explosion occurred when he got to the 
door, and at the time when the lights were extin- 
guished. 

Q. ‘*To make it perfectly clear, between these 
two heavy explosions you had time, after the first, 
to turn around and go about 10 ft. ?” 

A. ‘Yes, Sir; so it appeared to me.” 

Q. ‘*The other explosions were smaller ?” 

A. ‘*Smaller ; yes, Sir.” 
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And subsequently: 
Q. ‘‘Which would you designate as the more 
severe explosion ? 
A. ‘‘ The first one ; because the crash and every- 
thing came with that.” 
[The important point to note in this witness’s 
evidence is the statement that he heard a dull, 
deafening roar before the tremendous crash of the 
first explosion. ] 
Naval Cadet A. Bronson (page 136) was in his 
bunk reading in the forward room of the steerage. 
First experienced a shock before the crash came, 
then the bunk seemed to lift and ship listed over to 
port. Lights went out. Heard rushing water out- 
side in passage-way, and cries of men in the 
Marines’ compartment. 
Naval Cadet D. F. Boyd (page 139) was sitting in 
the steerage reading. The lights went out. Heard 
a crashing booming ; was struck in back of head by 
something and rendered temporarily senseless. 
He then recorded his subsequent adventures and 
wonderful escape. 
Q. ‘*Do you remember how many shocks you 
felt.” 

A. ‘It was one continuous shock,” and (on page 
140)— ‘‘the shock was more that of a large freight 
train being coupled up together.” 

Lieut. A. W. Catlin, Marine Corps (page 142), 
was sitting in his room reading (the fourth room 
forward, port side, in the ward room) when he 
heard a dull sound, a loud concussion, and the 
shaking of ship, and things falling on deck. Lights 
went out immediately. ‘‘ Rushed up on deck and 
saw the whole heavens full of sparks. . only 
felt one shock. . . . Did not notice any lift of ship. 
She was listed to port by the time he got on 
deck.” 

Carpenter G. Helm (page 149) was asleep in his 
bunk, port side, alongside armour of turret ; only 
heard one report, like a 6-in. or 10-in. gun going off. 

Assistant Engineer J. R. Morris (page 155), was 
sitting in a chair abaft port turret at the rail, on the 
quarter deck ; was talking to one of the other 
officers; was thrown from chair, and what he 
remembers of the explosion seemed to him con- 
tinuous for an appreciable length of time. Could 
not describe any sensation. Did not even remember 
the noise. 

Navel Cadet A. Creushaw (page 156) was in his 
room, forward room of junior officers’ mess. Lights 
went out, and he felt a shock, but could not re- 
member the noises. 

Private E. McKay (marine), (page 160), was on 
the poop starboard side, aft, watching for boats. 
A flash of fire suddenly hit him right in the face 
and knocked him about half-way across the deck. 
‘During the flash the explosion came,” or ‘* just 
immediately afterwards,” and wood and iron com- 
menced to fall around and lit on the awning all 
around him. He only felt one shock, only heard 
one explosion after the shock. Did not feel any 
water thrown in the air nor see any shoot of flame, 
as the awning obstructed his view forward. In 
further examination (page 161) he said: ‘‘the 
shock and the explosion were at the same time.” 

Apprentice A. Ham (marine), (page 162), was on 
special duty, standing facing forward on the forward 
side of poop, near the forward break of the poop. 
Saw a flash of light and flame which seemed to 
envelope whole ship, followed by a sharp report. 
Was struck in face by a piece of iron, there being a 
perfect hail of flying iron around him. Then, after 
two seconds perhaps, came a second report, which 
sounded like a roar. Felt no trembling or lifting 
of ship at first explosion. Ship seemed to lift right 
out of the water at the second explosion. 

Sergeant M. Mehan (marine) (page 166), was on 
guard starboard gangway, abreast of crane, main 
deck, standing looking forward. First heard the 
explosion, was then himself ‘‘ fired overboard into 
the water.” 

Q. ‘*Did you feel any shock before the ex- 
plosion ?” 

A. “* Thought the explosion and shock were both 
together.” 

Master-at-Arms J. B. Load (page 170) was inside 
superstructure, after part, preparing to turn in, saw 
red flame outside the ship which seemed to tremble, 
and then the whole deck seemed to open and a flash 
of flame came up. Testified to some wonderful 
experiences, and to two distinct explosions. 

Seaman P. Larsen (page 173) was on the quarter- 

eck on extra duty close to after turret. First 
heard something like an explosion—he just turned 


was thrown aft on the poop. The first explosion 
was like a shot, it jarred the ship. There was very 
little time between the two explosions, but they 
were distinct. Saw flame at the second explosion. 

Seaman 8S. Moriniere (page 175) was on quarter- 
deck abreast of after turret ; was facing aft. Heard 
a jar, and in two seconds an explosion went up 
through the middle superstructure. Saw flame. 

Boatswain’s mate C. Beyman said (page 176) he 
was in his hammock forward in the berth deck, 
forward compartment, starboard side. Heard a 
terrible crash just as he was dropping off to sleep. 
Was thrown into a hot place, and got burnt on his 
legs, and his mouth full of ashes. He next found 
himself in the water, being carried down with 
wreckage—cleared himself—and was eventually 
“sone up. He and one other (Jerry Shea, in 

ospital) were the only men saved alive from the 
berth deck. ‘‘ Must have got through the side or 
bottom of ship as near as he could make out.” Only 
remembers one terrible crash. 

[It is perfectly marvellous how this man and 
Shea could have survived. As also the following. | 

Lamplighter G. Fox said (page 179) he was just 
dozing off in the lamp-room forward on port side of 
middle superstructure ; was blown into the air, fell 
on top of wrecked superstructure, lamp-room was 
destroyed. He heard but one explosion. 

Landsman M. Lanahan (page 180) was inside the 
forward superstructure py Just felt a jar, and 
knew no more until he found himself in the water 
50 ft. from starboard side of vessel. Had a slight 
cut on the head. 

Coal-passer T. Melville (page 181) was standing 
in the passage-way between the after turret and 
bulkhead of the galley. He was pacing aft. He 
felt something like an electric shock under his 
feet. Made his way to second gangway, and then 
heard a second report, which he thought was due 
to the boilers ‘‘ from the ashes and soot and stuff.” 
Tried to go aft, but was hit with ashes. Thought 
first explosion shook ship the more. Interval 
seemed to him to be about half a minute. First 
seemed right under berth deck. Saw no flame 
with it. Ship trembled with it, but did not seem 
to lift. Saw some of the superstructure hit steam 
launch at second explosion and sink her. He 
added a long story . . . but some of his facts were 
wrong; as, for instance, that the two forward 
boilers were in steam. 

[A confident witness, but not accurate. ] 

(To be continued.) 








MORISON’S QUICK-RUNNING STAMP MILL. 
Our issue of May 7, 1897, contained a paper on 
‘*Gravitation Stamp Mills,” read before the North-East 
Coast Institution of Engineers, by Mr. D. B. Morison, 
of Hartlepool. We now illustrate on page 689 the prac- 
tical development of Mr. Morison’s invention in the 
form of a 10-head battery constructed by Messrs. 
Thomas Richardson and Sons, Limited, of West Hart- 
lepool, for the Fairfield Exploration Company of 
London, and intended for use at the Dorotha Morton 
Gold Mines in British Columbia. There is no me- 
chanical appliance in the history of mining which is 
so universally adopted as the gravitation stamp mill, 
and although its details have been improved by mining 
engineers all the world over, yet the mechanical pro- 
perties of the cam render further progress difficult, as 
the limit of speed is about ninty-eight 7-in. drops per 
minute, and if the weight of the stamp-head exceeds 
about 1250 lb., the scantlings of the mill are so heavy 
as to be very undesirable in practice. That economy 
of production in milling lies in the direction of in- 
creased output per head is undoubted, and there are 
only two directions in which this may be accom- 
plished, viz., increased weight of stamp-head, and 
increased drops per minute. 
In Mr. Morison’s mill the cam is dispensed with, 
the heads being raised by a series of cranks arranged 
at the top of the mill, as shown in Fig. 1. The con- 
necting-rod from each of these cranks is coupled to a 
cylinder, in which moves a piston solidly connected to 
the stamp-head. Below this piston the cylinder is 
filled with water, there being by-passes between the 
upper and lower sides of this cylinder. As the cy- 
linder runs during its upstroke, the piston, and with 
it the stamp-head, remain behind until the motion has 
proceeded so far as to begin to cover a port leading to 
one of the by-passes, the other by-pass being entirely 
closed by screw plugs. The escape of the liquid being 
thus checked, the pistons begin to lift, and, on the 
closure of this port, it moves solidly up with 
the cylinder. On passing the upper dead centre, the 


cylinder begins to move down faster than the stamp 
can follow by gravity. The latter, therefore, descends, 
falling freely and strikes its blow on the material in 


up again by the rising cylinder and the former cycle of 
operations repeated. The device of lifting the stamp- 
head by fluid pressure, applied somewhat gradually in 
the way explained, greatly diminishes the shocks on 
the plant and its consequent wear and tear. The head 
is, with the arrangement described, always started from 
rest in a comparatively gentle fashion, instead of by a 
sudden blow as when lifted direct bya cam. Owing to 


-| this fact it is possible to work a heavy Morison mill at the 


rate of 150 blows per minute. To compensate for the 
wear of the stamp head as time goes on, four ports at 
different levels are provided to the by-passes already 
mentioned. These ports are fitted with screw- 
plugs, any one of which can be opened or closed at 
will. When the head is new the upper port is used, 
and the lower ports are brought into use in succession 
as the wear of the head may require. To secure uni- 
form wear of the head, it is advisable that the latter 
should be given a slight turn each stroke. In the 
ordinary type of stamp mill this is secured auto- 
matically by the unsymmetrical position of the lift- 
ing cam with respect to the head rod, and to a 
certain degree there is a similar automatic rotation 
with the heads of a Morison mill, but to secure this 
end more efliciently a simple rotating device is pro- 
vided. This consists of a ring fitting loosely round the 
stem of the stamp, and bearing a friction pawl. A 
tail-piece from the ring takes into an inclined slot cut 
in a vertical plate fixed at the back of the mill. As 
the stamp rises this inclined slot turns the ring par- 
tially round, but under these conditions the friction 
pawl does not grip, and the stem is not rotated. On 
the return stroke, however, the ring moves back again, 
and the pawl biting on its follower drags the stem 
round with it. A minor advantage of the Morison 
mill is the great reduction in vibration and noise as 
compared with the ordinary type. 

In Mr. Morison’s mill, there being no shock what- 
ever at the point of pick-up, the weight of the stamp 
head is limited, not by mechanical considerations, but 
by milling requirements. Mr. Charles Butters, the 
president of the Witwatersrand Chemical and Metal- 
lurgical Society, is of opinion that the further develop- 
ment of stamps will be in the direction of increased 
weight of head, and such an increase becomes parti- 
cularly easy with a Morison mill, The lifting cylinder 
receiving its motion from a crank, the upstroke of the 
stamp head is accomplished in less time than is pos- 
sible with a cam, with a result that from 130 to 150 
drops per minute are obtained, and yet the fall is due 
to the influence of gravity, the blow being identical 
with that of a cam stamp. The battery illustrated 
is arranged for a speed of 135 seven-inch drops per 
minute, with a weight of head of 1000 lb., and will 
give an output of from 60 to 70 tons per day, or 50 per 
cent. more than the most moderncam stampmill of equal 
size, and 100 per cent. greater than the average mill in 
use on the goldfields. In developing this invention a 
mill was kept running for six months at Hartlepool in 
order to perfect the mechanical details; then a ship- 
load of quartz was obtained from Cherbourg, and the 
milling capacity proved over a similar period in 
London. Another important feature in the design is 
that cam mills now in use can’ be converted, the dis- 
tance between the stems and king posts being similar, 
The mechanism in this case has to be fitted to exist- 
ing frames, and as the mortar box, shoes, heads, and 
dies are retained, the alteration can be very easily 
and expeditiously made. 








OVERRUNNING SiqNats.—The driver of the local train 
from Hatfield to King’s Cross, on the evening of March 12, 
was busy oiling when the signal was lowered for him to 
start from the former station, and so, on hearing it 
drop and the guard whistle, he shouted to his mate to 
start, and only after the starting signal had been ne 
did he regain the foot-plate. Between Hatfield and 
Potter’s Bar (the next station southwards) there are four 
lines of way, but at Potter’s Bar they converge into two. 
There are three intermediate cabins, and the rules require 
that no two up-trains be allowed to pass the southernmost 
of these cabins (Hawkshead) at the same time, the signals 
being kept against the least important. At the two 
ec des cabins the driver found both the fast and 
slow signals off, while at Hawkshead the fast line 
signals alone were off for an express. Under the 
impression that he was on the main line, the driver 
ran t+ the Hawkshead and Potter’s Bar ‘—— 
and did not shut off steam until close to the latter 
station, preparatory to stopping there. When close to the 
station the express passed him, and he then realised that 
he was on the slow ies, but before he could pull up he 
ran into the dead-end ; demolishing the buffer-stops, and 
running some 40 ft. on to the platform at Potter’s Bar. 
While Colonel Yorke lays the main responsibility for the 
accident on the driver, be considers that the fireman and 
the two guards were neglectful of their duties in not in- 
forming the driver of his mistake, or, in the case of the 
guards, in not looking out for the signals and applying 
the brake when they saw they were running past them ; 
and he adds that ‘‘the information forthcoming at 
numerous Official inquiries into railway accidents seems to 
show that guards do not always sufficiently realise the 
responsibilities of their position.” One passenger com- 








round and then the big explosion came, and he 


the mortar below, and is immediately afterwards caught 


plained of being slightly shaken, 
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SMITH’S TRAMWAY CHRONOGRAPH. 
CONSTRUCTED BY MESSRS. ELLIOTT BROTHERS, LONDON. 
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WE illustrate on this page a form of the tram! 


chronograph invented by Mr. F. J. Jervis Smith, 
F.R.8., and constructed by Messrs. Elliott Brothers, of 
101, St. Martin’s-lane, London, specially for measur- 
ing the velocities of projectiles. Mr. Jervis Smith’s 
original instrument was devised mainly with a view to 


the measurement of physiological reactions and such | 


physical measurements as the velocity of sound in 
different materials. Fig. 1, which has been prepared 
from a photograph of the instrument, shows its general 
arrangement very clearly. A carriage } (Figs. 1, 2, 
and 3), is arranged to run aloag the rail a. 
sired velocity is imparted to it by the springs c shown 
on the right, the carriage being pushed up against a 
piston which stretches these springs, and held fast 
by a catch released by a trigger line shown towards the 
top of Fig. 2. At the end of its travel the carriage is 


brought to rest by a brake consisting of a leather strap | 


d kept taut by a spring, as shown. A stop on the car- 
riage passing underneath this strap, the rapidly increas- 

friction brings the carriage quietly to rest. To 
uce the running friction the carriage is mounted on 
wheels, and at the same time the rail is very slightly 
tilted, so as to just compensate the small frictional re- 
sistance still remaining. The rail, it will be seen, is 
supported by three levelling screws, and in use it is 


in 


he de- | 




















essential that these screws shall be adjusted so as to 
bring the face of the rail into a plane truly vertical. 
The feet of these three screws rest respectively in a 
hole, a slot, and a plane, after the method now common 
with many different forms of measuring instruments. 





The carriage serves to support a piece of glass having its 
lower edge ground truly straight. This glass is slightly 
smoked, and an accurately standardised tuning-fork is 
so arranged that a style secured to one of its prongs 
scratches an undulating line through this coating of 
smoke as the carriage is shot past it, on releasing the 
trigger as already explained. This sinuous line serves 
as the time measurement, and to facilitate the counting 
of the number of vibrations traced, it is usual to 
draw a centre line through the waves by bringing the 
carriage back whilst the fork is not vibrating. This 
turning-fork, it will be seen, is carried on a separate 
standard also fitted with levelling screws, as shown 
in Figs. 2and 4. This standard also serves to sup- 
port the styles which trace on the plate the times of 
passage of the shot through the different screens. A 
vertical traversing screw enables a set of these styles 
to be raised or lowered, so as to obtain more than one 
record on a given plate. They can also be adjusted 
separately in a horizontal direction till the point of 
each just touches the plate. A tangent screw e shown 
in Fig. 3, then serves as a stop to adjust the pressure 
of the whole on the plate to the necessary degree. 
Each of these styles is carried on a light aluminium 
arm attached to the armature of an electromagnet. 
The latter are made with small subdivided cores and 
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EFFECTS OF PHOSPHORUS ON THE 
STRENGTH AND FUSIBILITY OF IRON.* 
By Mr. THomas D. WEst. 

Sincr writing my second paper on the comparative 
fusibility of foundry metals, I have been experimenting 
on the effects of adding phosphorus to iron, to learn 
what changes were thus caused in the strength and fusi- 
bility of iron. Some important discoveries have resulted, 
which, briefly stated, are that adding phosphorus to 
Bessemer iron by my plan increased its strength from 
25 to 75 per cent., as can be seen by tests Nos. 1, 5, 13, 
21, 23, and 27, Tables No. I. and II. I have also found 
that the addition of phosphorus greatly increases the 
fusibility of solid iron, as is to be seen by Table IV. 
What will be the effect of adding phosphorus to iron hav- 
ing that element higher than .10, the limit of standard 
Bessemer, I have yet todetermine. 

In making these phosphorus experiments I used two 
ladles, one holding about 200 1b. of iron and the other 
35 lb. The metal was caught in the large ladle at the 
cupola and when carried to the moulds about 30 lb, was 
poured out of it into the small ladle, in which sticks of 

hosphorus had been placed before pouring in the metal. 
The mixture was then stirred with a small rod as long as 
the fluidity would permit, it being not too dull to pour 
the test bars properly. Prosphorus is conceded to add 
fluidity to metal, but this method of adding it to iron 


Fic. 1. 











causes the latter to solidify rapidly—an opposite effect 
to that found in using pig irons in which the phosphorus 
runs well up. 

After the test-bars had all been cast, I forwarded them 
to Dr. R. Moldenke, the well-known metallurgist of the 
McConway and Torley Company, Pittsburg, who kindly 
tested them for their tensile and transverse strengths as 
given in Tables I. and II. He also furnished the analyses 
of their casts as seen in Table III. For the first cast, 
Tables I. and II., I made ‘wo bars about 14 in. in dia- 
meter, cast on end, one of which was poured from the 
regular cupola metal and ore after the phosphorus was 
added. For the next two casts I used 1}-in. round bars, 
so as to obtain a greater number, which, as will be seen, 
had four bars for each cast, two being of the lar 
metal, and two having the phosphorus added to them. 
All of the bars were cast on end, so as to aid in securing 
solidity and uniformity in texture. 

A remarkable feature of these tests is the phenomenal 
increase in strength that a slight addition of phosphorus 
makes. I know of none having demonstrated heretofore 
the effects of phosphorus in so greatly increasing the 
strength of iron as shown by the tests herein exhibited. 
I feel all will be interested in this line of research, which 
I shall follow up in other ways, and report my findings 
from time to time as the work progresses. 


* Paper read at the meeting of the Pittsburg Foundry- 
men’s Association, 1898. 


TaBLE I.—Comparative Tensile Tests with Phosphorus 
Additions. 
Tested by Dr. R. MOLDENKE. 


























Isle | | 2, jsge | 
2 eS |¢es |. 
Lee! bal & ee |jgeg | §& 
lasieae, a@ | =e [coe] &£ 
les/5S £ | 25 [25z2) $ 
wigs | << | oF ibe ee! o 
First cast phos-f! A | 1 | 1.94 | 53,620 | 27,640 | 27,640 
phorus addition { a?) 2 | 
First cast regularj B 3 | 1.77 | 27,010 | 15,260 15,180 
iron { B 4 | 1.77 | 26,530 | 15,000 | 
,C | 5 | 1.09 | 27,400 | 25,140 
Second cast phos. { Cc 6 | 1.09 23,840 23,790 
phorus addition ofl 7 
| Cc 8 | 106 | 24,260 22,390 
D 9 1.07 | 18,730 | 17,500 | 17,617 
Second cast seguir | D | 10 1.07 | 19,430 | 18,160 
ison D | 11. 1.09 | 18,550 | 17,330 
D | 12 , 109) 18,700 | 17,480 
E | 13 | 1.09 | 29,810 | 27,350 | 
Third cast phos- E | 14 | 1.09 | 27,450 | 25,190 
phorus addition E | 15 | 1.09 | 29,600 | 27,160 | 26,070 
E | 16 1.09 | 26,300 | 24,600 
F | 17. 1.09 | 19,580 | 17,970 
Third cast regular { F | 18 | 1.09 | 18,100 | 16,610 
iron F | 19 | 1.11 | 18,720 | 16,870 | 16,890 
| F | 20 1.11 | 17,891 | 16,120 | 





* This bar broke with a flaw. 


TaBLE II.—Comparative Transverse Test with Phosphorus 
dditions. 


| Analyses No. Dia- | Deftec- 
Letter. Test. meter. | tion. | Load. 











First cast, phosphorus 


pe Por nas }a 21 (1.57 | .125 | 8220 
First cast, regular iron B 2 1.50.03, | 4180 
Second cast, phos- y 2: e .155 2 

phorus addition . { C 24 1.16 145 | 3400 
Second cast, regular { . Ler — | oe 

iron .. is as 2 R = 
Third cast, phosphorus { : 27 4 _ one 

iron .. oe so 28 ‘ 
Third cast, regular {F 29 «21.19 | .09 2630 

iron ae os F 30 1.19 122 2188 


a ‘ 
TaBLE III.—Chemical Analyses of Test-Bars in 
Tables I. and II, 





First Cast. Second Cast. Third Cast. 














Letter | 

Phosphorus... | .166| .088' .136 .095 .173 .093 
Silicon = 11.48 |1.53 146 (1.48 | 1.82 | 1.37 

Manganese 65 .68 -58 -60 -63 -65 

Sulphur .. “a | -03 -03 -03 -03 -03 -03 

Graphitic carbon 12.10 |2.90 1.80 2.48 |184 | 2.66 

Combined ,, .. ..| 1.85 |1.20 244 1.84 2.19 | 1.50 

Total carbon 3.95 |4.10 4.24 | 4.82 4.03 | 4.16 





TaBLE [V.—Comparative Fusion Test by Immersion of 
Bars Noted in Tables I. and II. 





1st Cast. 2nd Cast. 3rd Cast. 
Diameter of Rolls. 





ljin. | 23in. | 1fin. 2$in. | bin. | 23 in. 
Time of dipping .. {2:00 |3:00 [2:00 3:00 [2:00 \3 : 00 
Time of total fusion | 
lower phosphorus bars /2 : 03}/3 : 043/2 : 03 3 : 04} 2 : 03}/3 : 05 
Time of total fusion) | 
higher phosphorus | | 
hars i ae . -/2 2023/3 : 39/2 : 0293/3 : 03} 2 : 02 |8 : 034 
Difference in time of; | | 
melting .. a6 ss 1 1} 3 | 1} | 2} 

















As founders, we have very vague knowledge up to the 
present time of what combinations in the metalloids are 
the best in cast iron to protect it against the action of 
heat or fire. As an example, we often find inquiries 
being made as to what kind of iron is best for the manu- 
facture of such castings, as annealing boxes, pots, grate 
bars, and the like. I have started investigation in this 
line and present Table IV. to show the effects of phos- 
phorus on fusibility, when immersed in liquid iron. By 
a study of this Table, it will be seen that the high phos- 
phorus irons melted away first. The planI originated to 
make the test shown in Table IV. is exhibited by Figs. 1 
and 2, which display two sizes of fusing test specimens. 
In Fig. 1, are shown bars 14 in. in diameter by 12 in. 
connected by a rod. In Fig. 2, the test specimens are 
23 in. in diameter by 6 in. long. In casting these test 
specimens, one was poured with the lar cupola metal, 
and the other with the metal after the phosphorus had 
been added in the manner described, y using a hook 
to lower these test specimens into a ladle of molten metal, 
it will be readily seen that both specimens must be sub- 
jected to exactly the same conditions of heat, &c., in 
testing their fusibility. By such a plan, if one melts down 
before the other, we have positive proof that the former 
possesses a lower fusing point than the latter. I find this 
the simplest and most inexpensive plan to test the fusion 
of mixtures, or the effect of any one of the metalloids on 
the fusibility of iron. 








AFRICAN TELEGRAPHY.—Telegrams can now be sent 
through from Blantyre to Umtali. The distance is 





something over 400 miles, 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was quiet last Thursday furenoon, when —— 10,000 
tons of iron were dealt in, and the tone was barely steady. 
The only change in prices was a drop of 14d. per ton in 
Cleveland iron. In the afternoon other 10,000 tons 
changed hands, and prices were firm, the quotations 
leaving off 1d. to1}d. per ton up from the forenoon quota- 
tions. The closing settlement prices were as follow: 
Scotch iron, 46s. ot. per ton ; Cleveland, 40s. 3d.; Cum- 
berland and Middlesbrough hematite iron, respectively, 
50s. 74d. and 51s. $d. per ton. The market was very quiet 
on Friday forenoon, and quite featureless. About 12,000 
tons of iron were dealt in, and prices fell 4d. per ton all 
round. In the afternoon only some 6000 tons changed 
hands, and prices closed just steady. Monday was 
a Bank Holiday, and consequently there was no pig- 
iron market. hen business was resumed on Tues- 
day forenoon less than 5000 tons were dealt in, and the 
tone was flat, Scotch dropping 1d., and Cumberland hema- 
tite iron 4d. per ton. In the afternoon only some 3000 
or 4000 tons changed hands, and prices lost another 4d, 
all round, the settlemenié quotations being 46s. 3d., 
40s. 3d., 50s. 74d., and 51s. 3d. per ton. A small 
amount of business was again done this forenoon, 
the turnover being estimated at about 10,000 tons, 
Prices were still easier by 4d. to 1d. per ton. In the 
afternoon some 15,000 tons changed hands, and prices 
gave way 3d. to _ per ton. The closing settlement 
prices were 46s. 14d., 40s. 14d., 50s. 6d., and 51s. 3d. per 
ton. The quotations ruling for No. 1 makers’ iron are as 
follow: Clyde, 51s. per ton; Calder and Summerlee, 
wi 6d. ; ppp oo 9d. ; ae oe tice 
oregoing all shipped at ow ; Glengarnock (shipped 
at Ardrossan), 50s. 6d.; “Shotts (shipped at Leith), 
52s.; Carron (shipped at Grangemouth), 52s. per ton. 
The blast-furnaces in actual operation at present num- 
ber 80, as compared with 81 at the same time last year. 
Five are making basic iron, 32 are making ordinary iron, 
and 43 are making hematite iron. There has been 
only a moderate turnover of warrants, the selling being 
to a large extent for account of disappointed holders, 
The Whitsuntide holiday season has, to some extent, 
caused a restriction of the speculative business, and there 
has been a cessation in placing fresh contracts by con- 
sumers, which very frequently happens when the market 
eases off. Last week’s shipments of pig iron from all 
Scotch ports amounted to 3556 tons, — 6249 tons in 
the corresponding week of last year. They included 195 
tons for India, 110 tons for Australia, 235 tons for France, 
235 tons for Germany, 240 tons for Spain and Portugal, 
135 tons for China and Japan, smaller quantities for other 
countries, and 2174 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s warrant stores stood at 
329,957 tons, yesterday afternvon, as compared with 
330,109 tons yesterday week, thus showing a reduction for 
the past week amounting to 152 tons. Deliveries con- 
tinue on a heavy scale, so that stocks are decreasing on 
the whole. 


Finished Iron and Stecl.—The leading steel works are 
still keeping busy, and prices are well maintained. In 
some instances the shipbuilders cannot get delivery of 
goods, and peotinet tempers are getting severely 
tried. Finished iron is in brisk demand, and prices run 
rather high. 


Glasgow Copper Market.—Copper was idle and un- 
changed in price last forenoon. e market was still idle 
in the afternoon, and prices declined 1s. 3d. per ton. 
There was no business done in copper on Friday forenoon, 
and prices were unchanged. The market was again idle 
in the afternoon, but prices rallied 6s. 3d. per ton. One 
lot of 25 tons of copper was sold on Tuesday forenoon, 
and prices were 6s, 3d. per ton lower than at the close 
last Friday. There was no dealing in the afternoon, but 
prices dropped other 2s. 6d. per ton. Prices rose this 
forenoon 1s. 3d. per ton on the sale of 25 tons. In the 
afternoon other 25 tons were sold, and the prices relapsed 
2s. 6d. per ton. 


Dundee Gas and Electric Finances.—At a meeting of 
the gas and finance committee of Dundee Town Council, 
held on Monday, it was reported that the revenue account 
had closed with a deficit of 314/. 17s., but that in the elec- 
tric department there had been a surplus of 1328/. 4s. 3d. 
The deficit was attributed to extraordinary outlays, and 
it was mentioned that but for these the accounts would 
have closed with a surplus. It was agreed that gas should 
be supplied in Dundee at 3s. 2d. per 1000 cubic feet, 
being the same rate as last year, and that the illuminant 
should be supplied in automatic meters at 3s. 94d. In 
view of the satisfactory nature of the electricity accounts, 
it was decided that the charge for amounts up to 20 units 
should be reduced from 7s. 6d. to 6s. 8d., and that the 
supply above 20 units should be charged for at the rate of 
4d., being 4d. under last year’s price. With the object 
of encouraging parties to utilise electric energy for motive 
power, it was agreed that the energy shoul supplied 
at the rate of 24d. per unit, on the understanding that 
separate meters were used. 


Clyde Shipbuilding Trade: Launches During May.— 
During the month which ended yesterday there were 
launched some 34 vessels for the shipbuilding yards on 
the Clyde, having a total measurement of about 42,000 
tons, while for the five months of the year the launches 
make up a total of over 164,000 tons. The amount of 
fresh work contracted for in the course of the month 
amounted to quite 40,000 tons. Consequently the work 
on hand and under contract at present is estimated at 
458,000 tons, as compared with ,000 tons a year ago; 
240,000 tons in 1896 ; 287,000 tons on May 31, 1895 ; 271,000 
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tons in 1894; 199,000 tons in 1893 ; 214,000 tons in 1892; 
239,000 tons in 1891; 200,000 tons in 1890; 278,000 tons 
in 1889 ; and 184,000 tons in 1888. The following are a 
few of the larger vessels turned out in the course of the 
month: The Moskva, 7400 tons, built for the Russian 
Volunteer Fleet by the Clydebank Shipbuilding and En- 

ineering Company; the Utina, 5000 tons, built by 
Messre. tephen and Son for the British India Steam 
Navigation Company; the Dongola, 4400 tons, built for 
Messrs. Maclay and Mc‘Intyre by Messrs. D. and W. 
Henderson and Co.; the Herminius, 3400 tons, built for a 
Liverpool firm by Messrs. Russell and Co.; the Wyefield, 
3350 tons, built by Messrs. Hamilton and Co., Port 
Glasgow, for Messrs. Hickie, Borman, and.Co.; the 
Yawata Mader, 3300 tons, built for the Japan Mail Com- 

ny by Messrs. Napier and Sons. There were eight 
yachts included in the month’s output, but no sailing 
vessels. 

New Shipbuilding Contracts,—The Royal Mail Steam 
Packet Company have contracted with Messrs. R. Napier 
and Sons; for the construction of two steel screw steamers. 
They will be of about 6000 tons each.—Messrs. Black- 
wood and Gordon, Port Glasgow, has secured a contract 
for asteamer for the London and Liverpool trade, similar 
to those previously built for the same owners.—Messrs. 
Charles Connell and Co., Scotstoun, has received an order 
for two screw steamers of large size. 


Opening of the New Railway Station at Dumbarton.— 
The new joint railway station at Dumbarton, which has 
been in course of construction for over a year, has now 
been fully completed, and on Monday both platforms 
were opened for traffic. The companies which combined 
to build the station are the North British and the Lanark- 
shire and Dumbartonshire, and the structure which has 
been raised is both handsome and commodious, and gives 
tothe town station accommodation suitable to its size and 
importance. The new station comprises two island plat- 
forms equipped with every convenience. The south plat- 
form is to be used in connection with the Craigendoran 
and Loch Lomond traffic, while from the other the Edin- 
burgh and Glasgow trains depart. The estimated cost of 
the undertaking was 60,000/. 


Admiralty Order.—The Admiralty have placed a large 
order with Messrs. W. and T. Avery, Limited, patentees 
and weighing-machine makers, Glasgow, for platform 
ti at an of a heavy class, to be delivered to 
the Royal Dockyards at Deptford, Chatham, Devonport, 
&e. machines are to of the highest class and 
finish, and fitted with self-registering steelyards to indi- 
cate the total load without the use of supplementar 
weights. Thisis now the ninth consecutive year in whic 
the order has been placed with Messrs. Avery. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Vickers, Sons, and Maxim.—A statement has been 
circulated that an alliance had been formed between 
Vickers, Sons, and Maxim and the Cramp Shipbuilding 
Company of Philadelphia, and that the Sheffield company 
was to find the necessary capital to extend the works in 
America, The statement has been officially denied on 
both sides of the water. Probably the grain of truth in 
the story is that some of Vickers’ patents may be worked 
in Philadelphia. 


Smashing of a Flywheel.—A serious accident has 
occurred at the Carlton Main Colliery, where 1200 men 
were employed sending out 1500 tons of coala day. The 
engine, which drove a — fan to provide sufficient 
ventilation for the whole mine, was in a separate house. 
On Thursday night, when running at full speed, the high 
flywheel, which weighed 22 tons, suddenly broke, some 

ieces of it being hurled through the roof. As all venti- 

tion was stopped the men in the pit, numbering about 
300, were brought out, and it is feared the whole of them 
will be idle for a fortnight, 


Coal-Cutting Machines.—The miner has never taken 
very kindly to the coal-getting machine. A short time 
since a fatal accident occurred at Alfreton Colliery, and 
the Executive of the Derbyshire Miners’ Association have 
instructed their secretaries to call the attention of Mr. 
Stokes, Her Majesty’s Inspector of Mines, to the matter, 
and to ask him to see to the removal of the machine at 
once. They also resolved ‘‘that the question of holing 
machines being a danger to miners be forwarded to 
Mr. Ashton to be brought before the Federation Con- 
ference.” It has been stated that the holing machine has 
been at work at the Alfreton Colliery four years without 
any accident, and that it was not in consequence of the 
machine that the man now lost his life. It has also been 
urged that age coal by machinery is no more dan- 
gerous than by hand labour. 


Wages in the Coal Trade.—The wages question has 
Once more cropped up in the coal trade in a somewhat 
acute form. It may be remembered that at the close of 
the prolonged dispute in this trade in the federated dis- 
tricts in 1893, it was decided by the Rosebery agreement 
that wages for the two peerect Hm years should be regu- 
folk by a Conciliation Board. _In the autumn of the 
Owing year the men voluntarily conceded a reduction 
of 10 per cent. in wages, to secure a minimum wage prin- 
— Though the Conciliation Board has been dis- 
Solved, and no longer exists, there has been no change 
in wages. With a view of now recovering the 10 
per cent., Mr, Pickard has informally approached the 
th owners on the subject. A special conference of 
h m Miners’ Federation of Great Britain has been 
in ‘h and the reports from all the districts included 
in = federation were unanimously in favour of press- 
ing or the advance. Thereupon the executive were 
ustructed to seek an interview with the Coalowners’ 





Joint Committee to ascertain whether they are willing to 
concede the 10 per cent. In the meantime the men are to 
be balloted to ascertain what means, if any, shall be 
adopted to press theirdemand. The step taken reopens 
the wage question over the area of the Federation in 
England, Scotland, and North Wales. There is no doubt 
as tothe feeling of the men. They say that trade has 
much improved, and better prices are being obtained, and 
that owners can afford to pay higher wages. On the 
other hand, coalowners: affirm that what little advance 
they have been able to secure on contracts recently 
entered into is barely sufficient to meet the increased 
cost of working their pits, Newly-opened collieries, 
favourably situated with good seams of coal, may be able 
to stand the increase in wages ; but the demand, if pressed, 
will be a serious matter for many of the older and less 
profitable places. 


Iron and Steel.—Business in the iron trade has been 
very quiet this week, and prices remain unchanged. The 
following are the quotations for delivery in Sheffield: 
West coast hematites, 60s. to 62s.; east coast ditto, 
59s. 6d. to 60s.; Lincolnshire No. 3 foundry, 46s. to 
46s. 6d.; forge ditto, 43s. 6d. to 44s.; Derbyshire No. 3 
foundry, 47s. to 47s. 6d.; forge ditto, 43s. to 433. 6d.; 
bars, 5/. 17s. 6d. to 61.; sheets, 77. to 7s. 10s. There is 
plenty of work in the armour-plate and railway material 
departments; but reports of some other industries are 
not so satisfactory. In South Africa business seems to 
have gone back a good deal, and some representatives of 
Sheffield houses are sending home very discouraging re- 
ports. The expected improvement in our trade with 
Australia is not being realised, and comparatively little is 
doing in general goods with Japan. Better orders have 

n coming in from the Argentine, although some houses 
complain of dulness. 

South Yorkshire Coal Trade.—The miners generally 
have been keeping holiday this week, and the coal trade 
has been without any special feature. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business was supposed to 
be resumed to-day after the holidays, but very few 
ple attended ’Change, and there was little doing. 
o. 3 g.m.b. Cleveland pig iron was offered by merchants 
at 40s. 44d. for prompt f.o.b. delivery, but buyers as a 
rule were not disposed to give more than 40s, 3d., at which 
figure a few small lots were said to have changed hands. 
ost of the producers held out for 3d. to 6d. above the 


foregoing quotation. The commoner qualities were 
quiet. No. 4 foundry was 39s. 6d.; yd forge, 38s. 3d. ; 
and mottled and white each 38s. iddlesbrough war- 


rants were dull at 40s. 14d. cash buyers. East coast 
hematite pig iron was about 51s. 6d. for early delivery 
of Nos. 1, 2, and 3. Middlesbrough hematite warrants 
were not quoted. There was little or nothing doing in 
Spanish ore. 


Manufuctwred Iron and Steel.—Quotations for all —. 
tions of manufactured iron and steel are well maintained. 
Nearly all the works in the district have been closed for 
the holidays. The official report of Mr. Edwin Water- 
house to the Board of Conciliation and Arbitration gives 
the average net selling price of rails, plates, bars, and 
angles for the two months ending April 30 last at 
5l. 2s. 9.42d. This gives an advance of 3d. per ton on 
puddling and 23 per cent. on all other forge and mill 
wages. The output was 3577 tons more than for the pre- 
vious two months. The realised prices were: Rails, 
41. 16s. 10d. ; plates, 47. 19s. 7d. ; bars, 5/. 6s. 5d.; and 
angles, 5. 1s. 4d. 


Coal and Coke-—Owing to the holidays there is a tem- 
porary scarcity of coal, and prices are in consequence 
somewhat firmer for the time being, but in a day or two 
the supply will again be abundant. Coke continues in 
very good uest, both for local consumption and for 
shipment, and the supply is none too plentiful. Quotations 
are well maintained. 





NOTES FROM THE SOUTH-WEST. 

Keyham Factory.—A large quantity of plant has been 
ordered from various firms for the boiler-making depart- 
ment at Keyham. It is principally intended for use in 
connection with the manufacture of water-tube boilers ; 
but itwillenable Devonport Dockyard tocompete with any 

rivate engineering firm in the country in the making of 
ilers of any type. A Belleville water-tube boiler is 
being erected for the purpose of working the yard en- 
gines, which are used at Keyham in the manufacture and 
repair of machinery. 

The ‘‘ Psyche.”—The cruiser Psyche, now building at 
Devonport, will be ready for launching by July 20. The 
vessel was laid down in November. Considerable pro- 

ress has boen made at Keyham with the engines and 
at for the Psyche, and a large portion of the machi- 
nery will be ready for placing on board as soon as the 
vessel is launched. 


Stokers for the Navy.—In order to bring the number 
of stokers up to the requirements of the Navy, the 
Lords of the Admiralty have decided to enter 3400 
of these men during the present financial year. This, it 
is expected, will increase the total number of stokers 
from 19,000 to 20,700, as the loss from deaths, discharges, 
&c., is estimated at 1,700. 

The Electric Light at Cardiff.—It has been decided to 
reduce the cost of electric light at Cardiff. The matter 
was brought before the lighting and electrical committee 
of the Cardiff Town Council on Thursday by the ehair- 


man, who stated that the present price was 6d. per unit 
for the first two hours and ¢ ee per unit per hour after- 
wards. At Brighton, one of the most progressive towns 
in the country, the charges were 7d. for the first hour 
and 1d. per hour afterwards. He suggested that the 

rice should be 7d. for the first hour and 2d. per 

our afterwards. This would mean a reduction on the 
present revenue of 600/. per annum, but they hoped to 
more than balance this by increasing the consumption. 
Neither the mayor nor Mr. Fox could understand why 
there should be such a large difference between the first 
and subsequent hours; but Mr. Appelbee, the engineer, 
explained that the machinery had 4m kept working day 
and night, that the average time for which consumers 
used electric light was two hours per day, and that it was 
necessary to make a high charge in order to obtain a 
return. Mr. Fox persisted in his contention that the 
first hour should ke reduced, and he moved that the price 
should be 6d. per unit for the first hour and 3d. per unit, 
perhaps, afterwards. This was carried. 


Pembroke.—A new line-of-battle ship of the Formid- 
able type is es to be laid down at Pembroke before 
next spring. The new ship will be built on No, 1 slip, 
from which the Spartiate will be launched in September. 


Drawings at Devonport.—A noticeable improvement 
now — carried out at Devonport Dockyard is the 
erection of a new and spacious drawing-office facing the 
main road. The building will be a valuable adjunct to 
the present drawing-office, which cannot keep pace with 
current requirements. 


Bristol Tramways.—The Bristol Tramways Company 
has extended the Ashley-hill section from Sussex-place 
to Warwick-road. The new line has been opened for 
traffic, 


The Bath and West of England Society.—The Bath and 
West of England Society will hold its meeting for 1899 at 
Exeter. Strong efforts are being made to induce the 
society to have its gathering for 1900 at Bristol. 


Railways in the West.—A special meeting of the Chard 
Town Council was held on Friday, to receive a report 
from Mr. C. H. Green, of London, one of the solicitors to 
the promotors of a proposed light railway from Lyme 
Regis to Chard Junction, as to the progress which has 
been in the matter. Mr. Green stated that the cost of 
the line would be 40002. per mile, and that its length would 
be from 9 to 11 miles, according to the gradients adopted. 
The gauge would be the same as that of the Great 
Western and the London and South Western, thus 
— trucks to be exchanged from one system to the 
other. 

More Welsh Coal.—A seam of coal, 5 ft. thick, has been 
met with by the United National Colliery Company in 
its Old Black Vein Pit. 








ARGENTINE Raitways.—The Western line extension tu 
San Rafael, in Mendoza, is to start from Toag, and not 
from Villegas. Another — line is to be built from 
Toag to Chos-Malal, probably also by the Western 
Company. Lines to connect the Buenos Ayres Great 
Southern Railway with the Pampa Central Railway have 
been virtually arranged, so that manufacturers of rails 
are likely to be well employed, 





A Runaway. Trarn.—Owing to Major Marindin’s 
serious illness, his report on an accident which occurred 
on September 25 last year, near Achterneed Station, on 
the Highland Railway, has only recently been issued. 
As a mixed train with the is wagons in front was 
trying to climb the bank from Achterneed to Raven’s 
Rock, the engine kept continually slipping, and had great 
difficulty in hauling the train. hen near the summit, a 
coupling broke between two of the goods wagons, and the 
rear part of the train, including four passenger coaches 
and a brake-van, ran back nearly six miles before the 
guard succeeded in bringing them toa stop. At first he 
thought the engine was setting back in order to divide 
the train at the preceding station, and so he did not 
apply his brake to stop the runaway vehicles, until 
a got to a comparatively level portion of the line. 
A pair of level-crossing gates were demolished by the 
train, but no other damage was caused, nor was any one 
injured. The immediate cause of the tage away 
was a concealed flaw in the coupling link. e evi- 
dence is conflicting as to whether the driver set back 
or not in order to get a fresh start, but the in- 
specting officer is inclined to think that he did; and 
he points out that the guard should not have assumed 
that the driver was setting k, as in that case it 
would have been the driver’s duty to inform the guard of 
what he intended doing. The responsibility for the acci- 
dent, however, is laid upon the railway company, for not 
having complied with the Act which requires that pas- 
senger vehicles in mixed trains must have the continuous 
hese working upon them, and must therefore be in 
front of any goods wagons, Since the accident this has 
been done, and the maximum load for ‘this particular 
bank has been reduced, as trouble from slipping has been 
often experienced there. Major Marindin also calls atten- 
tion to the fact that on this line, as probably on others 
where the trains are few, the level-crossing ) mage are kept 
closed across the line except when a train is due, although 
this is contrary to the provisions of the Act of Parliament. 
Where the road traffic is heavier than the rail traffic, we 
cannot but think that the Act should allow of the gates 
being normally set against the trains; foreven when they 
are accidentally run through, as was the case here, they 
form no real obstruction, and, in fact, the guard was quite 
unaware that he had through them ; although, of 
course, his van was the first vehicle to come in contact 





with them. 
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THE NAVY. 

Tue Parliamentary Return issued last week, 
showing the numbers and classes of the warships of 
Great Britain and other prominent naval Powers, 
would probably be read with more than usual 
interest this year were it not so meagre in the 
information it conveys. The war between the 
United States and Spain has awakened the general 
public to the immediate possibilities of sea fighting, 
and shadowed forth the immense influence naval 
victory or defeat may have on the destinies of a 
nation. Although up to the time of writing no 
naval engagement worthy of the name has been 
fought in the present war, enough has been done 
to show how nearly battles are won or lost in the 
time of peace, and that valour is of little avail 
unless supported by preparedness and organisation. 
It is curious to speculate on what would now be the 
position of the great American people had they 
found themselves face to face in war with Spain 
half a dozen years ago, before the determination to 
rebuild their Navy had taken effect. We should 
have seen a rich, energetic, and potentially strong 
race at the mercy of a people not only numerically 
weaker, but far inferior in all qualities that make 
modern nations prosperous. 

It may be said that had not the Americans been 
able to support their demands from Spain by arms, 
they would not have precipitated the quarrel, and 
this is doubtless true ; but in applying the lesson 
of to-day to our own case, we cannot take up the 
same ground. The United States are self-contained 
within their own borders, and though their coasts 
might be harried by a superior naval — they 
would be free from serious invasion. That cannot 
practically be said of Great Britain, for were we 


Ten 
years ago, the man who suggested it possible that 
England could be worsted at sea was set down as a 


ing the recent past by the light of the fuller know- 
ledge of the present, we see plainly how right the 
croaker was ; how easily our weakness might have 
been fatal to us, and how the history of the world 
for the last quarter of this century might have 
needed writing in other characters. 

The fact that we risk our all on the issue of a 
sea fight is not even now realised as it should be, 
or we should never be content to count ships and 
be at ease if we are equal to a possible combination 
against us. Mere counting is a misleading guide, 
and the Parliamentary return referred to enables 
us todo no more. It has not anything like the 
completeness of the Tables in Brassey’s ‘‘ Annual,” 
as it gives only the names, date of launch, displace- 
ment, and armament of the ships of the Fleet, built 
and building, as divided into classes. Thus we 


category as the Majestic and Royal Sovereign. It 
is true that the armament gives a distinctive feature 
to ships so widely dissimilar, but vessels more 
nearly alike are not to be differentiated in the 
same way. In short, the list is neither suggestive 
nor instructive. Had Mr. Brassey been allowed to 
check his list by official figures, the expense of the 
publication might have been saved, whilst a far more 
effective means of conveying information to the 

ublic and members of Parliament would have 

en afforded. We do not mean to suggest, 
by what we have just said, that the lists in 
the ‘‘ Naval Annual” are incorrect ; but they are, 
of course, not official. No doubt the Admiralty 
would not relish stamping a publication edited by 
a private individual as authoritative ; but it may 
be pointed out that it is a common occurrence, and 
one which has the sanction of long standing, for the 
Government to use private enterprise as a channel 
for the spreading abroad of official information. 

We do not propose entering on the futile course 
of counting ships against France and Russia, or 
any other possible combination, by aid of the 
return. Year by year, in connection with the 
introduction of the Navy Estimates in Parliament 
and on other occasions, we review briefly what is 
being done to add to the strength of the Navy, 
whilst the trials of prominent vessels enable us to 
deal with the leading characteristics of individual 
ships. Of late, we have found it more difficult to 
treat the estimates in a satisfactory way, because of 
the manner in which the Naval votes have been 
taken, and the meagre nature of the information 
supplied to the country by those of its Parliamen- 
tary representatives who take charge of the inter- 
ests of the sea service. As a set-off against this, 
the professional officials at Whitehall, the naval 
construction and engineering experts, have been 
in the habit of reading, during recent years, some 
valuable papers to the meetings of the Institu- 
tion of Naval Architects, the names of the re- 
spective chiefs of the two Departments, Sir Wil- 
liam White and Sir John Durston, standing forth 
with prominence in this respect. In spite of these 
eleemosynary contributions to the engineering 
knowledge of the country, one cannot help regret- 
ting that our own Admiralty will not follow the ex- 
ample of the American Navy Department and pub- 
lish officially such facts of professional interest as 
would advance the science of steamship construc- 
tion, for the benefit chiefly of the people in whose 
language they would appear. As Great Britain is 
the greatest shipbuilding nation in the world we 
may, perhaps, fairly conclude that we, who pay for 
such experiments as are made, would reap the 
greatest benefit from them being made known. 
Naturally we are not referring to matters of a 
purely warlike character, but these are compara- 
tively few, and do not come within the category of 
general engineering and constructive details. 

At the present time ‘‘The State of the Navy ” 
has more interest for the average citizen than 
it has possessed during many years past, and that 
for reasons beyond those already mentioned. Even 
the most optimistic peace-lovers are beginning to 
realise the growing danger that the Navy may 
perhaps be called upon to exercise its ultimate func- 
tion before a very long time shall elapse. The only 
way to avoid this great calamity—for such it would 
prove in any case—is by keeping the Fleet up to 
high-water mark of preparedness. 

The reconstruction of the Navy which has taken 
place during the past 12 years, under the spur of 
public agitation, is the most opportune naval in- 
cident that has occurred for us since the Battle of 
Trafalgar. Those who would curb our ambition, 
or divide our trade, now see that they have missed 
an opportunity, but events show they are making 
preparations to take advantage of any further 
chances that may arise should public vigilance be 
abated, and a policy of economy prevail over 
prudence. Sir William White, in a most interest- 
ing and instructive article in the Nineteenth Cen- 
tury, tells us what this reconstruction has cost, and 
the figures are certainly startling, if one takes 
them apart from those of the interests with which 
they should be compared. ‘‘From April 1, 1887, 
to March 31, 1898, there has been spent on ships, 
machinery, gun-mountings, &c.—exclusive of guns 
and ammunition—very nearly 49,500,0001. sterling.” 
The figures are, of course, all to be found in the 
official publication, but the Director of Naval 
Construction puts them so forcibly that we 
cannot do better than quote from his paper. 





find the Iron Duke and the Audacious in the same 








During the last four years the average has ex- 
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ceeded 5,600,0001., the largest sum spent in one 
year being 7,327,000/. That wasin 1896-7. These 
‘* striking figures” are compared to those which 
correspond to them for the previous 11 years. 
During the period elapsing between April 1, 1876, 
to March 31, 1887, the total expenditure under the 
same heads was nearly 24,250,000/., or less than 
one-half the more recent period. It was during 
the earlier period that the ‘* Northbrook pro- 
gramme” was taken, and this was looked upon as 
‘* supplemental and special.” Putting this pro- 
gramme on one side and certain sums specially 
voted for purchasing foreign ships under a vote of 
credit, the expenditure was then one-third of that 
now treated as ‘‘ normal.” 

Sir William White adds 22} per cent. to the 
above figures to represent armaments and ammuni- 
tion for new ships, basing his estimate on published 
figures ; and this brings the total cost to a grand 
total of about 60 millions for new construction dur- 
ing the past 11 years. If the intentions of the 
present year are realised over 9 millions will be 
added to the latter amount during 1898-9. 

Sir William White goes on to say that modern 
ships of war being very durable, the large expendi- 
ture has resulted in a great increase of the capital 
value of the Fleet. No doubt modern ships are 
durable in the sense that they do not wear out, 
but the progress of invention renders them soon 
obsolete. The Victory was 40 years old at the date 
of the Battle of Trafalgar, and Sir William White 
told us some years ago, how the Royal William was 
built at Chatham in 1670, was rebuilt from the same 
design in 1692, again rebuilt with some modifications 
in dimensions in 1719. Up to 1757 she was a three- 
decker, carrying 100 guns; but was then cut down to 
a ship of 84 guns, and was finally broken up in 1813. 
We have not yet the experience to tell us whether 
ships of iron or steel will last nearly 100 years ; but 
certainly war vessels built a quarter of a century 
ago, are not now counted eflicient for the fighting 
line. However this may be, there is no doubt as 
to the increase in the capital cost of the modern 
Fleet. In 1887 the total reached the very respect- 
able sum of 37,174,000. ; but in the present year, 
the Director of Naval Construction tells us, the 
corresponding figure is no less than 97,201,000I. 
Turning to another aspect of the subject, we learn 
that during the past 11 years 190 battleships, 
cruisers, sloops, and gunboats have been added to 
the Royal Navy. The aggregate displacement of 
these gives 955,000 tons, and the horse-power of 
the engines amounts to 1,575,000. These latter 
figures take no account of torpedo-boat destroyers, 
‘“the smallest units in our modern Fleet ;” but of 
these we have 44 millions’ worth, and each one of 
these ephemera costs as much as did a 74-gun battle- 
ship at the beginning of the century. The 96 
destroyers we now possess represent, therefore, in 
finance, an equal numbered fleet of line-of-battle 
ships of the days of Nelson ; and such ships as might 
then have had a useful career of half-a-century ; 
whilst destroyers often scarcely run their trial trips 
before they are largely outclassed. 

We cannot follow Sir William White’s valuable 
paper further in detail, or discuss the problems he 
raises in regard to coal endurance, sea-keeping quali- 
ties, speed, armaments, and other features which 
distinguish the vessels of the Fleet. It is satisfac- 
tory to remember that, vast as are the sums spent 
in the present day as compared to past times, 
our resources have increased proportionately, and 
that much as the Navy costs, the ratio of naval 
expenditure to sea-borne commerce is lighter with 
us than with our rivals. For an Englishman to 
complain of the cost of the Navy is like the 
millionaire who grumbles at his income-tax. It 
is also satisfactory to know that we can supply 
ourselves with ships at lower cost than any of our 
neighbours can do, and we can build them much 
faster than they can be turned out in any foreign 
country. 

Sir William White appropriately points out in this 
article that ‘‘the immense productive power of our 
private firms is our great source of naval strength ;” 
and it is a curious, and, no doubt, accidental fact, 
on the next page of The Nineteenth Century, 
another writer, Mr. A. S. Hurd, exclaims against 
what he describes as the ‘‘anomaly that while the 
British Government is doing its best to outstrip 
foreign Powers in the great race for naval supre- 
macy, the private shipbuilding yards of this country 
are actively engaged to-day in producing warships 
for the service of possible enemies to-morrow.” 


We are not sure whether Mr. Hurd would pro- 





hibit this building of ships for foreign navies, but 
from the tone of his article it may be inferred that 
his leaning is that way. One would have thought 
that it would be hardly needful to point out how 
mischievous such a prohibition would be. If Great 
Britain were the only country where warships could 
possibly be produced, then an Act might be passed 
that no vessels should be constructed for foreign 
Governments, and we could, if we were so minded, 
rule the world. How far this is from what can 
take place seems too obvious to need insisting 
upon. America, France, Germany, Italy, Russia, 
and Holland, and, in fact, almost all nations have 
their shipbuilding yards, many of which are coming 
on quite fast enough, as competitors with ourselves. 
If the Clyde or Tyne refused to build a cruiser, 
say for Argentina or Chili, the order would promptly 
go to France, or, perhaps, Germany, and the only 
difference would be that ‘‘our possible enemy” 
would have his ship all the same, whilst the naval 
resources of another ‘‘ possible enemy ” would be 
increased in place of our own being strengthened. 
In short, if we are to hold our shipbuilding supre- 
macy we must build war vessels wherewith ‘‘ pos- 
sible enemies” may possibly fight us. It is not, as 
Mr. Hurd infers, a ‘‘ question how far commercial 
considerations should outweigh pure patriotism.” 
Commercial considerations and pure patriotism go 
the same road in this matter. 








AMERICAN COMPETITION IN CHINA. 

ALmost every war of any importance has had a very 
great direct or indirect influence on trade and indus- 
try. The Franco-German war, for instance, consoli- 
dated and extended the commerce and industry of 
Germany. The war of secession in America was the 
means of starting many of those powerful organisa- 
tions which now exercise so much control over the 
industry and commerce of the United States. We 
need not, therefore, be surprised if the present war 
with Spain causes a number of new developments. 
The difficulties of the United States will not be 
over when they have conquered Cuba. The pro- 
blem will then be: What isto be done with it? If 
left quite alone, probably it would be soon in a 
state of anarchy, and the constitution of the United 
States does not contemplate colonies. The results 
of the war will probably greatly modify both the 
theory and practice of the Monroe doctrine. The 
fighting forces which are being collected may also 
make the general policy of the United States more 
militant, and cause them to push theircommerce with 
foreign countries with greater energy. The seizure of 
the Phillipines raises another factor in the problems 
of the Far East, and adds to their complexity. It is 
not yet clear how the European Powers, or even 
Japan, will regard their permanent possession by 
the United States. The latter have for some years 
been pushing with great vigour their commerce in 
China, and if they held the Phillipines they would 
have a base which would immensely strengthen 
their position. The policy of Britain has been 
to maintain an open door in China for the 
commerce of all nations, and the United States 
have supported that policy; for, as a matter 
of fact, we have been fighting the United States’ 
battle, as well as our own, in China. At the same 
time, it must not be overlooked that before long, 
in many departments of trade and industry, the 
United States will be our most formidable com- 
petitor in China, and to this aspect of the subject 
we propose briefly to direct attention. The mate- 
rial for consideration is found in an interesting 
report recently laid before Parliament, in which 
Mr. Hugh O’Beirne, Second Secretary of the 
British Embassy at Washington, describes, largely 
from information supplied by the consular officers 
of the Republic, the large expansion of the trade of 
the States with China, its present value, and its 
future prospects. 

From the figures which he presents, it appears 
that the total value of the foreign trade of China 
was, in 1896, under 267,000,000 dols. (or approxi- 
mately 53,000,000/.), and of this fully one-seventh 
fell to the share of the United States. Between 
1888 and 1897 this share has increased from 
5,213,000/. to 7,861,000/. The expansion is chiefly 
noticeable in the imports of American goods into 
China, which have grown from 7,933,000 dols. to 
17,984,000 dols., or an increase of 126 per cent. in 
10 years. Mr. O’Beirne takes the pound sterling 
as roughly equal to 5 dols. throughout his report, 
but as the value of silver has fallen considerably in 
these 10 years, the actual increase is not so great 





as that indicated by his percentages. The import 
of United States products to China falls short by 
some 700,000/. of one-half the value of the imports 
from the United Kingdom, and is more than 50 per 
cent. larger than the German import, the figures for 
1896 being: United Kingdom, 8,540,000 ; United 
States, 3,596,000/. ; and Germany, 2,264,000/. 

The manufacturers of Lancashire sometimes show 
considerable alarm at the development of the 
cotton industry in Japan and China, but they are 
apt to overlook the fact that in the manufacturers 
of the United States they are likely to meet their 
greatest competitors. By far the most valuable 
branch of the United States import trade into 
China is that of cotton goods, which in 1897 reached 
a value of 7,486,000 dols. (1,497,000/.). It consists 
almost entirely of cotton cloths, coloured and un- 
coloured. China, indeed, takes at present nearly 
one-half of the entire value of the cotton cloths 
sent abroad by the United States. The aggregate 
value of the imports of cotton goods into China in 
1896 was 63,394,000 dols. (12,678,000/.). Of this 
total Great Britain contributed a value of about 
5,500,000/., not inclusive of British Indian yarns 
and other cottons, and the United States, as we 
have seen (in the year June, 1896-97), a value of 
7,486,000 dols. (1,497,000/.) While the United 
States do not seriously compete with Great Britain 
in other categories, they have in late years decidedly 
taken the lead in drills and sheetings, the total 
value of these in 1896 being for Britain 485,000/., 
while for the United States they amounted to 
1,631,000/. It is worth noticing that the American 
goods being heavy are, according to the report of 
the British Consul-General at Shanghai for 1896, 
especially taken by Manchuria and the north of 
China generally. The British Consul at New- 
chwang, the treaty port lying at the head of the 
Liaotung Gulf, states that the American drills and 
sheetings have the reputation, in Manchuria, of 
being far more durable than the English; and men- 
tions that, besides being used for clothing, they are 
much in demand for making sails for the thousands 
of boats engaged in the bean trade between the in- 
terior and the port. The Russian cottons which 
have competed so successfully with the British in 
Persia and Central Asia have not, it may be added, 
as yet made their appearance in this province ; but 
the completion of the Trans-Siberian Railway may 
be expected to effect a marked change in that re- 
spect. The American drills and sheetings are also 
predominant in Shantung, a fact which shows why 
the Americans should support the British policy of 
freedom to the trade of all nations. The great bulk 
of the United States cottons destined for the Chinese 
market are shipped from the New England mills to 
New York, and thence vid the Suez Canal. But 
there has been quite a remarkable increase of ship- 
ments from the west coast, almost entirely from 
San Francisco and Puget Sound, Washington. A 
large part of the consignments is taken by the 
Japanese steamship line, Nippon Yusen Kaisha, 
which is enabled, by the heavy Government sub- 
sidies it receives, to offer very advantageous rates 
of freight. 

The Americans do a large business in kerosene 
and wheat with China, but this does not enter into 
competition with anything British, and we need not 
give details regarding it. Turning, however, to 
manufactures, we find that in several departments 
they have made a good start, and several of these 
promise to assume very different proportions from 
those now shown by the returns. The export of 
chemicals, dyes, &c., from the United States to 
China amounted to over 1,000,000 dols. (200,0001.) 
in 1897. The export of machinery was valued in 
1897 at 26,0001., as against half that amount in 1895. 
That of saws and tools was valued at 20001. in 1897 
and 4001. only in 1895. The shipments of nails 
and other hardware have also increased. But these 
figures give no approximate = of the 
business in iron and steel which the United States 
may expect to do with China in the near future. 
Any considerable accession of industrial activity in 
China would convert the Empire intoa great market 
for these products, of which a large share should in 
the natural course of trade fall to the United 
States; Great Britain and Germany being of 
course the nations with which they would chiefly 
come into competition. 

The contracts in rails, railroad materials, and 
locomotives connected with the projected construc- 
tion of railways will, it need not be said, be of enor- 
mous value ; and of these American makers should, 
under favourable circumstances, secure a large 
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roportion. America ranked second to Great 
ritain in 1896 as a purveyor of machinery and 
locomotives to Japan ; and in regard to steel rails 
it is well known how far the American makers 
have improved their position since then. In one 
respect the Chinese import trade in iron and steel 
products offers a notably better prospect of expan- 
sion than that in cotton goods. In regard to the 
latter, although a great increase of business may 
be expected in the near future, the probability has 
to be reckoned with that within a few years the 
produce of Chinese cotton mills may come into 
damaging competition with European and American 
articles; and the cheap Japanese cottons form 
another factor which must be taken seriously into 
account. But the prospect of China’s supplying 
any considerable portion of her gigantic new-born 
requirements in iron and steel manufactures, rail- 
road materials, locomotives, &c., is indefinitely 
remote; and the competition of Japan in this 
department need probably not be greatly feared. 
The industry, on the other hand, is one in which 
the United States have recently shown their ability 
to compete with all rivals. It is, perhaps, with 
reference to iron and steel products that the United 
States will watch developments in the Chinese 
market with the keenest interest. At the present 
time, when we hear so much about solidarity of 
commercial intérests as a basis on which an 
alliance between Great Britain and the United 
States might naturally rest, we must not overlook 
the other aspect of the subject, and remember that 
the United States is rapidly becoming the greatest 
industrial country in the world, and our most for- 
midable rival in the markets which have hitherto 
afforded an outlet for our manufactured products. 
If British merchants and manufacturers clearly 
realise these conditions, and are given a fair field, 
they will, no doubt, exert themselves in such a 
manner as to enable them, for many a day, to 
hold their own with their most powerful com- 
petitors. 








THE LATE SIR ROBERT RAWLINSON, 


Futt of years and surrounded by gratifying 
evidences of the beneficence of his life work, Sir 
Robert Rawlinson, K.C.B., the father of sanitary 
engineering, passed quietly away on Tuesday even- 
ing at his house at the Boltons, South Kensington. 
He was born in Bristol two months after Gladstone 
—on February 28, 1810, his father being a mason 
and builder at Chorley in Lancashire, while his 
mother originally belonged to Exeter. His upbring- 
ing was eminently fitted to develop that unceasing 
energy and that care for detail which were the out- 
standing characteristics of his years of activity ; his 
education was more practical than bookish—his 
schooling only cost 14d. a week, and yet by ajudicious 
use of his spare hours he laid the foundation for a cul- 
ture which ripened in years and made him a noted 
connoiseur. But it was with chisel and mallet, with 
trowel and jackplane, that he acquired his first 
lessons of the profession of which he became a 
chief. Ere he reached manhood’s years he had 
served his apprenticeship at the building trades 
as mason, bricklayer, carpenter, and joiner; the 
rest came by intuitive ability and keen observa- 
tion. 

When 21 he was in Liverpool, and entered the 
office of Mr. Jesse Hartley, the engineer of the 
Liverpool Docks. That was in 1831, and he 
worked his way to be chief draughtsman. Five 
years later he succumbed to the all-pervading rail- 
way epidemic, entering Robert Stephenson’s ser- 
vice, and undertaking the masonry work on the 
two-mile cutting at Blisworth, on the London and 
Birmingham line. Thus four years of his life were 
occupied, and he returned to Liverpool to act as 
assistant surveyor of the Corporation ; and in 1844, 
on the recommendation of Hartley, he became 
assistant resident engineer on the now famous 
Bridgewater Canal. It was about this time that 
he met the architect of the St. George’s Hall in 
Liverpool. Rawlinson laid the first brick in this 
magnificent structure, and designed and con- 
structed the hollow brick ceiling, which remains 
as 4 fine example of his skilful and artistic handi- 
craft, 

Sanitation had not then become a distinct science; 
practical application was isolated and at the whim 
of the builder, who was either ignorant or wilfully 
remiss. Even the necessity of public supply of 
pure water was not widely recognised, and in 


1846 Rawlinson quite startled Liverpool with what 
was regarded as an extravagant scheme for taking, 
by aqueduct, a full supply from the Bala Lake and 
other districts in North Wales, not only for the town 
on the Mersey, but for Manchester and Birming- 
ham. That is but an instance of his interest in 
this and cognate questions. The recognition came : 
he was appointed the first superintendent engi- 
neering inspector under the Public Health Act of 
1848. It was the turning point in his career, and fol- 
lowing the first inspection and first report on the con- 
ditions in Dover, there came a long series which 
assisted to elevate sanitation into a branch of 
engineering science. Four years later he appeared 
at the Institution of Civil Engineers with a short 
but suggestive paper on the ‘‘ Drainage of Towns,” 
in which he advocated pipe sewers. The interest 
excited is suggested by the fact that it was keenly 
discussed at four consecutive meetings. It would be 
idle to review Rawlinson’s attitude then, for in the 
paper there was more than the germs of our sani- 
tary system of to-day, and the author soon dis- 
covered in the decreasing death rate evidences of 
the benefits accruing from a wider recognition of 
his pleading. 

The most signal, because the most quickly 
realised, results were those achieved during the 
Crimean campaign. It is matter of well-known 
history now how the allied armies in the Crimea 
were dying because of the pestilential surround- 
ings ; how Palmerston’s Government in despair 
appointed Rawlinson as an engineering expert, 
and Drs. Sutherland and Gavin, to go as a 
Commission to investigate and act with full 
powers; how they found the hospitals without 
ventilation, and the area outside covered with 
filth and the carcases of animals; how simple 
but vigorously prosecuted remedies resulted in 
the decrease in the death rate from 70 to 12 
or 14 per 1000, and how, in fact, the British Army 
was saved from worse evils than war. These 
were yeoman services quietly rendered to his 
country, and gratefully recognised, the first German 
Emperor, Bismark, and Moltke joining in this 
acknowledgment of his great services. Rawlinson 
returned from the Crimea injured in a uniquely 
remarkable way. He was riding on June 18, 1854, 
when acannon ball came whizzing along in front of 
him, cutting the reins and pommel of the saddle, 
driving a steel purse against the crest of a rib 
bone, making a large flesh wound, and seriously 
bruising the bone. On his return home he was en- 
gaged to put all our barracks in a thoroughly sani- 
tary condition, a Sanitary Committee being esta- 
blished to carry on the works on the Crimean 
pattern, with the result that the average mortality 
in the British Army was reduced from 17.5 to below 
8 per thousand per annum. 

So also with many towns and villages in the 
country. The points he insisted upon were the 
promotion of domestic and personal cleanliness ; 
not only the provision of drainage, water supply, 
and scavenging, but the establishment of ae 
baths, washhouses, and disinfecting apparatus. 
Some of these establishments, in his opinion, 
were too grand and costly, and placed too remote 
from the poor, and were consequently failures. 
Such washhouses and baths, he contended, 
should be situated in the heart of poor districts ; 
their management should be economical ; their 
charges the lowest ; and the disinfection of bedding 
and clothing should be done gratuitously. Any 
bedding or clothing requiring to be burned should 
be replaced without charge to the poor afflicted 
sufferers, this being a charitable act and the truest 
economy for the ratepayers. ‘‘Punish a family 
for having disease,” he used to say, ‘‘and they 
will shrink from you; treat them kindly and sym- 
pathetically, and the poor will respect you.” 

It was only consistent with this attitude that he 
urged the Government to enable small communities 
to prosecute such works, by lending money on easy 
terms, and it was practically at his instigation that 
the Exchequer Loan Commission was organised for 
advancing money to urban and rural sanitary autho- 
rities at from 34 to 4 per cent. ; while in 1863, when 
the cotton famine caused by the American War was 
creating ravages in Lancashire, he first organised re- 
lief works, now so frequently resorted to. He was 
a frequent member of Royal Commissions on sani- 
tary affairs, having been chairman of the Royal Com- 
mission for inquiry into, and reporting upon, the 
pollution of rivers, chairman of the Royal Commis- 
sion on the sanitary condition of Dublin and the 








pollution of the Liffey. He was chief engineering 








inspector under the Local Government Board and 
Commissioner to grant certificates under the River 
Pollution Act, only retiring from active participa- 
tion in such work a few years ago. 

Lord Palmerston, in 1864, made him a C.B., Mr. 
Gladstone, in 1885, recommended him for knight- 
hood, and at Christmas 1889, Lord Salisbury nomi- 
nated him a K.C.B. He became a member of the 
Institution of Civil Engineers in 1866, and was 
chosen President in 1894, His presidential address, 
brimful of hope and suggestions for the future, 
dealt with that branch of the profession which, as 
our brief memoir shows, he had made the work 
of his life, with a pronounced measure of success 
and with clearly marked benefit to mankind. 





THE NEW YORK ELECTRICAL 
EXHIBITION. 

Exectricat exhibitions bid fair to become annual 
events in Greater New York. The second of the 
kind, under the auspices of the New York Electrical 
Society, is now attracting crowds to the halls of 
Madison Square Garden. 

The inaugural ceremony was marked by such 
features as congratulatory messages from the Presi- 
dent and the Vice-President of the United States, 
and an address by Mr. Chauncey M. Depew ; as 
well as by such a concourse of visitors as rendered 
futile any attempt at inspection or coifortable 
perambulation. 

The orator of the evening is well known in and out 
of the City, not only as a politician and railway 
magnate, but also as a felicitous post-prandial 
speech-maker. In his address, he all too briefly 
referred to the illustrious Philadelphia printer, 
to the discoveries of Henry and the inventions 
of Morse. Then followed volleys of well-rounded 
and high-sounding periods about telegraphs and 
telephones, about annihilating time and space, and 
girdling the earth round with magic wires. 

After delivering himself of these and other 
appropriate commonplaces, Mr. Depew took leave 
of the magnetic field, and betook himself to the 
evidently more congenial sphere of politics. 
Commodore Dewey had just crushed the Spanish 
Fleet at Manila, and though the news of the victory 
was neither official nor confirmed, Mr. Depew 
waxed warm and warmer still over the achievement ; 
until his sympathetic hearers, forgetting all their 
electrical surroundings, rose to their feet and made 
the vast building ring with sound-waves of all sorts 
of lengths and amplitude, while hats and handker- 
chiefs proceeded to describe all manner of figures 
in three-dimensional space! The climax came 
when the hoary-headed and silvery-tongued orator 
intoned ‘‘The Star-spangled Banner,” and the 
excited multitude took up and continued the 
spirited bars of America’s patriotic song. 

But standing round Mr. Depew were many cool 
and sober-minded electricians, engineers, and pro- 
fessors, who asked themselves and one another 
what all this denunciation of Spain, laudation of 
England, and eulogising of American sailors, had to 
do with the Electrical Exhibition; and it was 
generally conceded that, as Mr. Depew complacently 
allows himself to be considered a popular orator, 
he is bound sometimes to indulge, and cannot help 
occasionally playing to the gallery. 

The Exhibition, as we have said, has been 
organised by the New York Electrical Society, a 
body that is making praiseworthy efforts to include 
in its ranks all the electrical talent of New York 
and its vicinity. On its roll of membership there 
are some 500 names, and some of these belong to 
prominent workers in the electrical field. The 
Society is not yet out of its teens, having been 
founded in 1881 ‘‘ for the advancement of electrical 
knowledge and for the study of electrical and other 
scientific phenomena.” he actual President is 
Dr. Michael J. Pupin, of Columbia University, and 
its Secretary—an able and pushing man—is Mr. 
George H. Grey. 

It is the common verdict that this Society deserves 
much credit for the intelligent and successful 
manner in which the Exhibition is organised and 
administered. 

Among the exhibits we met dynamos, motors, 
motor-dynamos, and alternators, of various types 
and of all sizes, There are storage batteries, too, 
from the dwarf to the mammoth, motor-vehicles, 
effective groupings of glow-lamps, a car running on 
the underground trolley system, showing plough, 
shoe, and electrical connections; two carriages 
illustrating the ‘‘third-rail” method of electric trac- 
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tion, electric launches, specimens of Weston’s 
beautiful ammeters and voltmeters, and a multi- 
tude of pleasing electrical novelties. 

In our rambles round the Exhibition we noticed 
a few collections possessing especial interest. Fore- 
most among these is Edison’s model illustrating 
his method of separating the iron particles from the 
crushed magnetic iron ore. The real plant is 
erected in the mountains, near Lake Hopatcong, in 
New Jersey, and is capable of handling 4000 tons 
of crude material a day. The rock is first loosened 
by dynamite, then excavated from the face of the 
vein by steam-shovels, hauled in skips to the 
crushers, and then pressed through a succession of 
rolling and crushing machines. There is one mile 
of electro-magnets in the plant, and the crushed 
rock passes several times in front of the magnets 
until the separation is fairly complete. The sand 
falls vertically, but the iron particles are deflected 
by the magnets into curved streams, and fall into 
appropriate receptacles. It is estimated that every 
4 tons of rock will yield 1 ton of a mixture of sand 
and iron particles, the iron forming about 90 per 
cent. of the concentrate. 

The concentrated iron is next mixed with a bind- 
ing material, and the paste-like compound is carried 
to machines in which it is moulded into briquettes 
weighing about 1lb. each. These briquettes are 
automatically transferred to cars outside the works, 
and conveyed to the blast-furnaces of Pennsylvania. 
The sand is also removed automatically and sold 
for building or for concrete-making purposes. There 
is but little absolute waste in this ingenious process, 
as everything ground up has a distinct marketable 
value. 

Another interesting exhibit shows Wellman’s 
system of fastening a torpedo to the hull of a battle- 
ship. This is effected by means of electro-magnets 
located near the forward end of the torpedo. The 
coils are energised by a primary or by a storage 
battery placed within the torpedo-shell, the electric 
circuit being closed by the operator before the 
dreaded engine is started on its errand of destruc- 
tion. The closing of the switch allows the current 
to circulate round the coils of the magnet, and 
a powerful field is thus created on the outside of 
the torpedo shell, the effect of which is to fasten 
the torpedo to the steel or iron hull of the doomed 
vessel. It will there remain securely moored until 
the battery current is intercepted, either through 
outside energy or by explosion of its contents. 

In another part of the Exhibition, a deep tank 
has been erected for the purpose of showing how 
submarine mines are fixed in position and fired. 
The model mines consist of small charges of powder, 
in which are placed electric fuses. On closing the 
circuit the explosive is fired, and a miniature 
battle-ship is tossed up in the air, the work of 
destruction being effectively simulated. 

At this critical juncture—May 18th—everything 
relating to the protection of coasts and harbours has 
special interest for the people of the United States, 
and the management of the Exhibition was well 
advised in representing ‘‘ The Night Scene at Sandy 
Hook.” The formidable mines are seen anchored 
to the floor of the glazed oblong tank, while tiny 
red lamps, glowing at the surface, indicate the lines 
of danger. A cruiser and a few small craft give 
reality to the scene, which, despite its weirdness, 
brings a sense of relief and security to the heart of 
every citizen of Greater New York. 

Wireless telegraphy is represented in its latest 
yhase by Mr. W. J. Clarke, of New York City. 
he transmitter is placed in one gallery, and con- 

sists of the usual induction coil and triad of polished 
brass spheres. The sparks that pass between these 
balls give rise to an electrical disturbance of an 
oscillatory character, which in turn creates waves 
in the ubiquitous ether. It is these ether waves of 
electric origin that close the distant local circuit of 
the receiver by their action on the few grains of 
metallic powder which forns the coherer. In its 
normal condition the resistance of this layer is 
exceedingly high, so that no current passes ; but as 
soon as the waves from the transmitting instrument 
beat upon it, the resistance falls enormously. This 
great decrease permits the current from a single 
cell to flow round a local circuit and energise the 
magnets of a high-resistance relay, drawing up its 
armature, and thus working a Morse sounder. 
Before another signal can be received, the layer of 
filings must be thrown back into its highly resisting 
condition. This is effected in the Clarke apparatus 
by placing a relay in multiple with the sounder, so 
that the two instruments are actuated simulta- 





neously. The vibrating tongue of the relay taps 
the glass tube containing the filings, and thus 
causes the required decoherence. 

The distance between the transmitter and re- 
ceiver is about 100 ft. Instead of a Morse 
sounder, a small electric bell is used in the Exhibi- 
tion. Both of the principal instruments behave 
well. While we were examining the apparatus, 
however, the coherer seemed to need a little coax- 
ing from time to time. 

Close by this highly-interesting exhibit is a dark 
room, in which X-ray demonstrations are given. 
The object of the installation is not to show the 
various appliances of radiography, nor the scientific 
results hitherto achieved, but merely to gratify 
that strong element in our nature, curiosity. For 
the trouble of waiting his turn, the visitor is re- 
warded by the gruesome sight of some of the 
elements of his osteological system. 

‘Effects of high-tension currents on animal 
organisms” is a very catching inscription. Like 
many another searcher for electrical information, 
we were lured by its attractiveness, and on inquiry 
what did we find? Little else than the remains of 
two eagles that had had the temerity to alight on 
the lines of a Californian electric power company, 
just at the time when they were carrying a current 
at a pressure of 10,000 volts. It is surmised that, 
after alighting on the wires, they had some differ- 
ences, and proceeded to settle them there and then. 
When their beaks or claws touched each other the 
conductors were short-circuited, and the eagles 
almost entirely cremated. The fragments found 
and shown in the Exhibition consist of one skull, 
four feet, and parts of limbs. 

Accompanying the remains of the electrocuted 
eagles, and presenting a puzzle by their almost 
perfect condition, are two owls which met their 
fate while perching on a 10,000-volt line. One 
night, the men on duty at a certain Californian 
generating station were alarmed by a gradual 
change that occurred in their electric meters. The 
ammeter showed increased output, and the volt- 
meter a corresponding diminution in pressure. 
They were nonplussed; they could not account for 
this variation of their electrical quantities. Fortu- 
nately the lines soon returned to their normal 
working conditions, and the engineers began to 
breathe freely again. The cause of the disturbance, 
however, was not discovered for several days. A 
telephone lineman, making his rounds, found that 
two night-birds had caused all the trouble ; but, of 
course, they paid for it with their lives. One of 
them was found hanging down from a 10,000-volt 
line by one of its talons, while the other bird of 
ill-omen lay prone on the ground beneath. The 
enterprising lineman, forgetful of what he had learnt 
about short circuits, undertook to remove the de- 
pending owl by swinging a piece of telephone wire 
against it ; but as soon as the wire struck the bird, 
the man fell to the ground, and for a time was 
unable to move hand or limb. Happily, he re- 
covered from the shock, and is now giving all 
10,000-volt lines full right of way. 

A small room in the Exhibition has been set 
apart and furnished as a place of worship. It has 
its seats, lectern, and organ. It is fitted up for 
the purpose of showing how vacuum tubes may be 
used for the purposes of generalillumination. The 
tubes used are very large, bent so as to follow the 
curvature of the arched roof, and placed at regular 
distances apart. When the induction current 
passes down the tubes, they are filled with a white, 
striated, and slightly throbbing glow, that lights up 
the chapel pleasantly but not very abundantly. 
The tubes are at the temperature of the room, 
so that we have light without any appreciable 
heat. 

This system of illumination has been devised by 
Mr. McFarlan Moore, who is considered to be the 
pioneer in the movement for vacuum-tube lighting. 

A novel and very popular feature of the Exhibi- 
tion is the representation in wax of some of the 
characteristic stages and leading discoveries in the 
history of electrical development. These lifelike 
tableaux were prepared under the direction of such 
men as Dr. Park Benjamin, Professor Crocker, and 
Mr. T. C. Martin. This is sufficient guarantee of 
their accuracy and suggestiveness. 

The groups are very realistic indeed ; and as 
printed explanations accompany each, they afford 
much ready information. The first is appropriately 
called prehistoric, as it represents a Syrian woman 
plying her amber spindle. By rubbing up against 


her dress, the spindle becomes electrified, and 





attracts to itself loose filaments and other light 
objects. 

The second is the mariner’s compass group. It 
shows a bar of steel that has been rubbed with the 
lodestone, resting on the rim of a little tin bowl 
which floats in a bucket of water. An old Norse 
sailor is eagerly watching the mysterious magnet, 
while another stands by the mast, paying the penalty 
then usually inflicted on any found tampering with 
the mariner’s guide. This penalty, imposed by a 
sea-code of great antiquity, condemned the culprit 
to have a knife thrust through his hand into the 
mast, and to remain there without food or drink 
until he tore himself away. 

The next symbolical group is a very beautiful 
one. It represents Gilbert of Colchester, the 
father of electricity, explaining to Queen Elizabeth 
his theory that the earth is a great magnet. He 
holds a terrella in his left hand, and the intent- 
ness of the queen shows that the illustrious doctor 
has elicited the deepest interest of his sovereign 
lady. Ina corner of the alcove is a red-hot forge, 
recalling the many experiments made in his work- 
shop by Gilbert, in his effort of heating bars of 
iron and allowing them to cool in various positions 
relative to the magnetic meridian. 

A Franklin group was, of course, a necessity, 
and accordingly we have the kite experiment 
rendered after the philosopher’s own detailed de- 
scription. A flyleaf might appropriately have 
recorded the fact that the field in which Franklin 
flew his exploring kite is now a street in the city 
of brotherly love, and is nightly resplendent with 
electric light. 

Our countryman Faraday has been accorded a 
niche in this gallery of illustrations. He is repre- 
sented with a steel horseshoe magnet in one hand 
and a coil-wound keeper in the other, thus pictur- 
ing the epoch-making discovery of 1831, in which 
he obtained a tiny spark between the ends of the 
coil, when the keeper was suddenly wrenched from 
the magnet. This experiment led, in due time, 
to the construction of dynamos, alternators, and 
transformers, and it represents to-day in the United 
States alone an investment of 2000 million dollars ! 

Three other groups complete this interesting 
section, viz., Stephen Gray, the Charterhouse pen- 
sioner, experimenting on the electrical conduc- 
tivity of the human body; Dean von Kleist 
with his Leyden jar; and Galvani with his fric- 
tional machine and quivering frog-legs. These 
various tableaux are accompanied by descriptive 
cuttings from Gilbert’s ‘‘De Magnete,” Franklin’s 
memoirs, Tyndall’s ‘‘ Faraday as a Discoverer,” 
and chiefly from Dr. Park Benjamin’s ‘‘ Intellec- 
tual Rise in Electricity.” This last is an extensive 
and scholarly work, in which the progress of elec- 
trical science is not only chronologically recorded 
and eloquently described, but also critically dis- 
cussed by one who has achieved distinction in the 
field of electrical research. 





PATENTS IN JAPAN. 


Some weeks ago (ENGINEERING, April 29, 1898, 
page 523 ante) we gave a short notice of a little 
book containing a review of Japanese Patent Law, 
including regulations relating to trade marks and 
designs. We learn from recent papers received 
from Japan that the author of that book, Mr. W. 
Silver Hall, who is resident in Tokyo as an engi- 
neer and patent agent, has been carrying on a 
correspondence in the local papers for the purpose 
of showing in what respects the present laws are 
inadequate. On this subject some very misleading 
statistics have been published in the Japanese 
journals, and in many cases have been copied 
without correction into several English journals 
and newspapers. The Japan Weekly Times pro- 
fesses to have obtained correct returns, which are 
as follow : 


Table Showing the Number of Applications for Patents 


by Japanese. 

Applica- _ Patents Amend- 

tions. Registered. ments. 
27th fiscal year (1894) 1250 326 10 
28t ° (1895) 1122 323 13 
29th (1896) 1212 169 6 
30th » —-(1897)* 1567 212 10 

Rejected. Annulled. aon. 
27th » (1894) 814 228 23 
28th »» (1895) 578 382 1; 
29th re (1896) 528 230 2 
30th = ,,_—(1897)* 538 140 11 

* The 30th fiscal year ending with February 15, 31st calendar 
year (1898), 





June 3, 1898.] 


ENGINEERING. 





701 








Table Showing the Number of Applications for the Regis- 
tration of Designs by Japanese. 


Applica- Designs c 
tions. Registered. Rejected. 
336 6t 


27th fiscal year (1894) 171 
28th ” (1895) 311 94 51 
29th ” (1896) oe 300 96 182 
30th °° (1897)* oa 318 91 215 
Annulled. Withdrawn. 
27th ” (1894) es aa 51 4 
28th 99 (1895) i oe 89 8 
29th ” (1896) us an 9L 5 
30th me (1897)* oe 59 1 


Table Showing the Number of Applications for the Regis- 
tration of Trade Marks by Japanese. 


Applica- PP Amend- 
tions. gistered. ments. 
27th fiscal year (1894) * .. 1350 877 2 
28th Ps (1895) - 1373 923 1 
29th ic (1896) 1. 1258 858 
30th és (1897)* AP 1966 1052 
Rejected. Annulled. With- 
. * drawn. 
27th fiscal year (1894) 22 lll 26 
28th . (1°95) a 173 154 25 
29th a (1196) oe 613 188 31 
30th : (1897)* oe 816 101 5 


* The 30th fiscal year ending with February 15, 31st calendar 
year (1898). 


Classified List of the Number of Applications for Patents, 
Trade Marks, and Designs by Foreigners. 
(From March 1, 1897, to March 23, 1898.) 
PATENTS. 


Total number of applications .. i re Pee 
—- drawings, models, &c., not yet com- 
plet a = *s oe “se oe oe 
Patent granted .. “a or ae ae re 
Rejected, and re-examination not yet demanded 
under Article XII. of the Patent Law as re 1 
Under re-examination .. e. i as fe 
Re-rejected, and trial not yet demanded under 
Article XV. of the Patent Law RA o* 
Under trial .. - af ms 
Rejection concluded ae Pe AA “r a 
Inquiry, and explanation required... ae or 1 
Notice given to amend specification .. ie 
Notified to file model or specimen, and prolonga- 
tion of the prescribed time demande 6 os 
Applications for copies of documents, &. .. ae 5 
Under examination sie ae + re 
TRADE MARKS. 
(From November 21, 1896, to March 21, 1898.) 
Total number of application $ af 2133 
Registered .. a ne a is ie .. 1594 
Applications pending under Article XII., Rules of 
Practice of the Law of Trade Marks. . os so ee 
Under examination ate ia Nr v ae 68 
Rejected, and re-examination not yet demanded 
under Article XI. of the Law of Trade Marks... 5 
Under re-examination .. oie ne ah a 9 
Rejected, and trial not yet demanded under Article 


XI. of the Law of Trade Mark 15 
Under trial .. oN of as re oA on 3 
Rejection concluded ay i o5 ne a. Oe 
Applications annulled... Ke re os ae 37 

” withdrawn .. - os i. iia 38 
DESIGNS. * 
(From January 27, 1897, to March 21, 1898.) 
Total number of applications .. a a fe 12 
Registered .. a ae ax mr me = 1 
Under examination (notice given to file specimen). . 10 
Under re-examination a “ va - 1 


The proportion of rejections among the Japanese 
applications is very large, thus proving that the 
examination is strict. Want of novelty is the 
usual reason assigned, and no doubt many claims 
are put forward which have no real foundation. In 
the case of the foreign applications, the number af 
rejections amounts practically to extermination ; 
and it is quite evident that as the law at present 
stands, and as it is interpreted, it will be very 
difficult for a foreigner to obtain a patent in Japan. 
According to Japanese law the reasons for rejec- 
tion are previous public use, want of utility, or 
want of novelty. It has not hitherto been sup- 
posed that protection granted abroad was, in itself, 
a bar to a Japanese patent ; but the interpretation 
now put on the law is that a foreign patent must 
be issued at the same time as the Japanese one if 
the claim is not to be set aside for want of novelty. 
This seems to be straining the law unduly, for it 
would make it imperative that all foreign applica- 
tions for Japanese patents must be lodged some 
weeks before the issue of the patent elsewhere, so 
as to give time for the necessary preliminaries. 
Mr. Hall in his letter quotes the regulations in 
Germany to the following effect: ‘‘The foreign 
official publication of a specification will not be 
fatal to the application for a German patent until 
after three months from the date of issue if the 
German patent be applied for by the person who 
has applied for the patent abroad, or . his legal 
Tepresentative, and if the foreign State, or such of 
them in which the official publication shall have 
taken place, be one in which, according to publi- 
cation in the Imperial Gazette, reciprocity is 
guaranteed.” 





It seems to us that the difficulty has arisen from 
the Japanese authorities taking, as they have done 
in other cases (e.g., the inspection of ships, pipes, 
&c.), too narrow a view of the problem and too 
literal an interpretation of the law, without regard 
to its spirit or intention. Probably, if the British 
minister brings the matter before the Japanese 
authorities, he may be able either to have the law 
modified, or to cause it to be interpreted in such a 
manner as not to make it practically a dead letter. 
As a number of our readers are, no doubt, person- 
ally interested in the subject, we think it right to 
direct their attention to it. 





NOTES. 
CuemicaL Inpustry IN Russia. 

OrriciaAL Russian statistics date the growth of 
chemical industries from the beginning of the 
eighties, when the Solvay ammonia-soda process 
was introduced at Beresnjaki in the Government 
of Perm. Up to that time soda had been made by 
the Le Blanc process ; but there was little demand 
for hydrochloric acid. At present the firm of 
Ljubimow and Solvay possesses three works, pro- 
ducing 4$ million poods of soda annually, inahiling 
1 million poods of caustic soda. The pood is about 
36 lb., there being 62 poods to the ton. The 
imports of soda have fallen from 2,011,000 poods 


in 1885 to 887,000 poods in 1894. A _ similar. 


decrease in the imports is shown in most of 
the other branches, and is an unmistakable sign 
that the chemical industries of Russia are beginning 
to become independent. As regards the soda in- 
dustry, however, there has been a special reason 
for so rapid a diminution in the imports. The 
purification of 1 million poods of naphtha products 
used to require 2 million poods of caustic soda 
annually. Fora long time the soda residue was 
worthless waste, until improved processes were 
devised, and a regeneration of the residue in rever- 
beratory furnaces succeeded. Baku now requires 
300,000 poods for that purification, and half of this 
bulk is recovered. Glauber salt is found in vast 
quantities near Tiflis, but is little utilised as yet 
after Le Blanc’s method. Most of the hydrochloric 
acid is transformed into zine chloride for the im- 
pregnation of railway sleepers. The manufacture 
of chloride of lime after the Weldon process is in- 
creasing ; the imports are still important, however, 
the figures for 1892 and 1894 being in poods 1,442,000 
and 890,000. Potassium nitrate is manufactured 
by decomposing Chili saltpetre (nitrate of sodium) 
either with potash which comes from many districts 
of Russia in moderate quantities, or with Stassfurt 
salts. Both the raw materials have to be imported; 
the figures for 1893 were 290,000 poods of Stassfurt 
salts and 510,000 of nitre. Of the six gunpowder 
works of Russia, three belong to the Government. 
The sulphuric acid industry is almost independent 
of foreign support. The five works of Baku used 
to start from sulphur obtained in Russia, Persia, 
or Italy. At present Russian — pyrites form 
the chief raw material, which yields sulphuric acid 
and copper. A good deal of the sulphuric acid, 
used in the petroleum refineries, is recovered in a 
sufficiently pure state. Recently sulphur deposits 
have been discovered in Transcaucasia rich enough 
to allow of export. Hydrochloric and nitric acids 
are not important as yet, yet the imports have dwin- 
dled from 615,000 poods in 1890 to 19,000 in 1894. 
Though Russia produced 103,000 poods ofaniline and 
alzarine dyes in 1892, already worth over two mil- 
lion roubles, the raw materials could not be entirely 
obtained in the country. It is noteworthy that 
the Russian alzarine is prepared from anthra- 
quinone, and not from anthracene, with the help 
of caustic soda, chlorate of potash, and sulphuric 
acid. The coal-tar of coke ovens is collected, and 
benzine, anthracene, &c., are isolated from it. . It 
is known that Russian chemists have succeeded in 
obtaining colouring matters from naphtha residue ; 
the processes do not as yet appear to have found 
practical application, however. Chromates are 
made at the Ushkow works at Jelabuga, by fusing 
chrome iron ore, of which in 1893 nearly a million 
poods were thus used, with caustic soda. The 
Russian ultramarine can already rival any other. 
The dry distillation of wood was one of the 
chief small industries of the wooded districts of 
the north for the production of pitch, tar, creosote, 
turpentine oil, vinegar, &c. This industry had 
shown a retrograde development, but it is expected 
that the new railways and the more enterprising 
spirit of recent years will help to revive it again. 


Russian turpentine, though not of the first order, 
is exported in large quantities, whilst superior tur- 
pentine is still imported. The same applies to 
vaseline, which Russia sends to foreign markets in 
fair quality, obtaining her supply for pharmaceu- 
tical chemists abroad. The Russian glycerine is 
now so pure that the imports are not worth men- 
tioning. Russian matches are not often seen in 
other countries ; they are exported, however, and 
the country relies upon its own manufacture. 


IRon AND STEEL MANUFACTURE IN JAPAN. 

We have more than once mentioned the pro- 

osals which were being made by the Japanese 

overnment for the establishment of a works for 
the manufacture of iron and steel. A commission 
of engineers and metallurgists were sent to the 
United States of America, Britain, and the Con- 
tinent for the purpose of inspecting some of the 
best existing steel works, so that they might be 
guided in their decision as to the design and extent 
of those which were proposed for Japan. It is 
understood that a plant of considerable size has 
been ordered in Germany ; but, according to the 
latest papers which have been received from Japan, 
it appears that recent events have caused those in 
charge of the arrangements to develop their plans 
considerably. The amount which appeared in the 
budget for 1896-7, as the estimated sum necessary 
for starting the works, was a little over 4 million 
yen, but it is now found that this is entirely in- 
adequate for the objects aimed at. An American 
specialist has been called in to report on the sub- 
ject, and he has given his opinion that, however 
much the scope of the works is to be limited, so 
long as they are expected to compete with the 
large establishments of the West, and to turn out 
their products in an economical way, starting funds 
to the amount of 13,640,000 yen must be appro- 
priated, distributed as follows : 


Yen. 
Plant ‘sis oa ses sag ... 5,288,000 
Buildings and railways .. 4,467,000 
Purchase of mines rF 2,640,000 


Cost of experiments... ee .. 396,000 
General business ... se 899,000 


13,640,000 


The business expenses above stated are estimated 
on the assumption that all the arrangements will 
be completed by April, 1902 ; hence if the date of 
completing the arrangements be later (as it is cer- 
tain to be) the sum mentioned will be insufticient. 
Of the 4 million yen set apart in 1896-7, already 
2} millon yen have been appropriated towards 
ordering plant abroad, to be completed and deli- 
vered during the fiscal year 1898-9, and it has been 
found necessary to place an order abroad for more 
plant requiring the same amount of disbursement. 
According to the original programme, the yearly 
consumption of steel in Japan was estimated at 
120,000 tons, and it was arranged that an establish- 
ment capable of turning out 60,000 tons yearly 
should be designed. But since the termination of 
the war with China the demand for steel in Japan 
has been doubled, and now amounts to 240,000 tons 
a year. Such being the case, the authorities are 
said to have decided to enlarge the scope of the 
equipment of the establishment to the capacity of 
90,000 tons by April, 1901, and to that of 180,000 
tons later on. As to the supply of raw materials, 
they are ‘convinced of the necessity of owning 
the mines themselves, and these must therefore 
be purchased. At first the programme included 
the manufacture of crucibles, but as it is found 
that this is being done in a very satisfactory 
manner by private factories, the work of the estab- 
lishment will be confined to the manufacture of 
Bessemer and Siemens- Martin steel. At first 
the manufacture will be confined to bars and 
plates, but as the workmen become more expe- 
rienced the manufacture of guns will be undertaken. 
The promoters calculate that when, by April, 1902, 
the permanent expenditure of 13 million yen in 
round numbers shall have been laid out and the 
arrangements completed, they will be able to clear 
a net profit of one million yen a year, and be able 
to compete creditably with foreign foundries. It 
is to be hoped that they will publish detailed 
accounts of their operations, as it will be in- 
teresting to compare their figures with those of 
foreign establishments. As the new establish- 
ment will belong to the Government, and will 
supply Government factories and shipbuilding 
yards, it will be a comparatively simple thing to 





show a profit, as prices will be to a large extent at 
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the making of the managers. The newspapers are 
strongly urging that the Government should, as 
was the case in Russia, extend satisfactory aid 
towards the progress of this branch of industry ; 
which, of course, means that the amount of profits 
will depend on the assistance given by Government, 
and not what can be made by competition in the 
open market. 


INFORMATION BuREAUX IN THE UNITED STATES. 


We have more than once directed attention to 
the useful work done by the National Association 
of Manufacturers of the United States of America. 
A circular which it has recently issued gives infor- 
mation regarding the Publication and Information 
Bureaux of the Association, two of its most active 
agencies for the promotion of its interests. The work 
of the first is general in aim, while the latter seeks 
to render personal service to the individual mem- 
bers. The Bureau of Publicity is devoted to 
general propaganda, the preparation of printed 
matter designed to make the purposes of the Asso- 
ciation more generally understood, and the advance- 
ment of the particular objects to which the Asso- 
ciation is committed. Such publications as are of 
a character to make them likely to be preserved 
are printed in uniform pamphlet size and style, and 
numbered consecutively as Circulars of Information. 
In all, 21 of these circulars have been issued, rang- 
ing in size from a single leaf to a book of 165 
pages, and amounting, all told, to about 500 pages 
of printed matter. Several of these pamphlets 
have been so much in demand that three or four 
editions of them have been required. The total 
distribution of these Circulars of Information has 
been about 200,000 copies. At the end of last 
year a journal devoted to the interests of the 
Association was begun under the name of Ameri- 
can Trade, and it conveys to the manufacturers 
of the United States a large amount of information 
about foreign trade matters, most of which comes 
from original sources not generally accessible. 
Correspondents of the Association in various 
foreign cities supply news of matters affecting 
American commercial interests. Wants of foreign 
buyers are also made known through the columns 
of the paper, and there is hardly a line that does 
not have some particular interest for the American 
manufacturer or merchant; while, as a means of 
communication between the many members of the 
Association, this periodical publication renders a 
very useful service, and its general circulation 
keeps the work of the Association constantly in 
the public mind. The Bureau of Information is 
a natural outgrowth of the Publication Bureau. 
No sooner was it known abroad that the Association 
represented a great export movement on the part 
of the manufacturers of the United States, than 
inquiries began to come from foreign merchants 
who desired to effect connections with American 
manufacturers. Then, in turn, members of the 
Association found themselves in need of information 
touching many phases of foreign trade. The rapid 
increase in the demands for service of this character 
compelled some provision for work of this nature, 
and the Bureau of Information was the result. 
The work of such a Bureau is naturally very varied, 
although the inquiries may be put into two classes, 
namely, those which come from the merchant 
abroad who wants to buy, and those from the 
manufacturer at home who wants to sell. The 
foreign merchant asks to be placed in communica- 
tion with manufacturers who make the goods he 
requires. The membership of the Association 
embraces such a variety of manufacturers that it 
is not necessary to seek further for anything 
wanted in foreign markets. The distribution of 
such inquiries among the members is of immediate 
advantage to them, as they are thus brought at once 
into touch with actual buyers. Without invitations 
or stimulus, these foreign inquiries have grown 
steadily in number, and steps that are now being 
taken will increase the work many times over. If 
the Association did no more for its members than 
to make known to them the business opportunities 
thus presented, the cost of membership would be 
well returned, and in a large number of cases many 
times over. But it does a great deal more, by 


placing within the reach of the members accurate 
information on any subject either directly or in- 
directly connected with their business. The Asso- 
ciation has a large number of agents in foreign 
countries who do not merely render such service as 
their disposition may suggest, without any com- 
pensation, but who are paid for their work, and 





Resvutts OF TRIALS OF DutTcH CRUISERS. 


























| 
| | | | 
Indicated | Air Pressure | Number | _ Ca! Con- 
Date. | Speed. Revolu. Horse- | in Water | of — | Smption per | rime, Remarks. 

| tions. | p Height | Boilers Indicated 

weaideces ee * | Horse-Power. | 

— | | Ib. per hour. | hours) ma 

Friesland. 
Oct. 18, 1897..| 10,423 71.6 1,077 | 3W.-T. | vs ; 4 ,No auxiliary engines included in the 
Oct. 19, 1897..| 12,528 87.25 2,006 ee 4 W.-T. 1.84 i = coal consumption, 
Oct. 20,1897..| 17,275 | 124.2 5,982 | 0.4 in. All 10 1.62 4 
Nov. 3, 1897 .. 19.87 | 147.27 10,416 | f 0.8 in, to) All 10 1.67 4 
Nov. 3, 1897 ..' Maximum | 148.3 10,850 '\ 1.16in. f; All 10 Sie | 
Zeeland. 
Dec. 28, 1897 | 10.24 , 64.2 | 1,162 - | 3W.-T. | ‘} » 
Dec. 29,1807 12.4 | 786 2062, ss, A WT -. .| S/T eneeigs. 
April 5, 1898.. 19.47 138.58 9,818 | 1.2in. to2in. All 10 2.06 4) All auxiliary engines included in the 
April 5, 1898... Maximum | 141.5 10,589 | 1.2in. to 2 in All 10 =x af coal consumption. Propellers at 
April 6, 1898. . 16.466 114.22 | 5,208 0.4 in. All 10 21 | 4))| 16 ft. 
No feed-heater was fitted in this case. 
Holland. 
Feb. 6, 1898 ..! 9.973 70.04 | 1,216 | 3 W.-T. | | | 
Feb. 9, 1898... 11.63 | 80.51 | 1,778 iv 4W.T.| | 6 | ™ _ 
Feb. 24, 1898 16.92 | 123.0 6,236 0.4 in, All 10 ke | 4 |All auxiliary engines included in the 
May 10, 1898.. 19 618 145.86 | 10,541 | O0.8in.to2in. All10 2.28 4 | coal consumption. 
Maximum | 149.9 11,712 an All 10. oe oe _ had been docked lastly Feb. 4. 











GENERAL REMARKS.—The indicated horse-power is the indicated horse-power of the chief engines only. The stokers on 
board the Zeeland and Holland had not been so well trained as on board the Friesland. 


consequently render a service upon which depend- 
ence can be placed. In nearly all the principal 
foreign cities the Association has representatives 
who can be called upon at any time for such ser- 
vice as may be required, and who can be trusted to 
execute any commissions promptly and accurately. 
While making no pretence of omniscience, experi- 
ence has shown that the Bureau is able to render 
to any member of the Association service that is 
worth far more than the cost of membership. 





TRIALS OF DUTCH CRUISERS. 

In our issue of February 21, 1896, we gave some 
particulars of the water - tube boilers which were 
to be placed in three second-class cruisers that were 
then being built for the Royal Navy of the Nether- 
lands. These vessels were the Holland, Friesland, 
and Zeeland. It will be remembered that Mr. Andrae, 
the engineer-in-chief to the Dutch Navy, determined 
to try the result of a combination of small tube or 
express water-tube boilers and return-tube boilers in 
these vessels, and selected the Yarrow boiler as most 
suitable for the purpose. As a consequence Messrs. 
Yarrow and Co. were commissioned to construct, at 
their works at Poplar, one Yarrow boiler for each 
ship, making three in all, and these were intended to 
act as examples for the remaining water-tube boilers 
required that were to be made in Holland. We have 
been furnished with the particulars of the trials of 
these vessels, but before repeating them it will be 
convenient if we give some details of the vessels them- 
selves. 

The Friesland has been built and engined by the 
Maatschappij voor Scheeps en Werktuigbouw Fije- 
noord at atseidion: an establishment of which Mr. 
Croll is the director ; and the Zeeland by the Konink- 
lijke Maatschappij de Schelde at Flushing, of which 
Mr. van Raalte is director ; whilst |the Holland was 
built in the Royal Dockyard at Amsterdam, and 
engined by the Nederlandsche Fabriek van Werk- 
tuigen en Spoorweg Materieel at Amsterdam, of 
which Mr. Strumphler is the director. These vessels 
are 306 ft. long by 48 ft. 6 in. wide and 17 ft. 
9 in. deep. The displacement is calculated at 3900 
tons with 400 tons of coal on board, the total 
coal supply being 850 tons. The vessels are twin- 
screw, and have triple-expansion engines with cylin- 
ders 33 in., 49 in., and 74 in. in diameter by 39 in. 
stroke. The propellers are 14 ft. by 16 ft., and have 60 
square feet of surface. It may be noted that the pro- 
pellers of the Holland turn outwards, and those of 
the other twoships inwards. The boilers, which are 
the most interesting part of the machinery, consist, in 
each ship, of two of the return-tube type, having a grate 
surface of 126 ft. anda heating surface of 4005 ft. The 
eight water-tube boilers have 322 square feet of grate 
and a heating surface of 16,136 ft. As stated, Messrs. 
Yarrow made one boiler for each vessel, the remainder 
being constructed by the Dutch firms. The total 
maximum horse-power for which the boilers of each 
ship were designed to supply steam was 9250 indi- 
cated. Of this, 2250 horse-power was to be obtained 
from the two return-tube boilers, and the remaining 
7000 horse-power from the eight Yarrow boilers, The 
weight of the return-tube boilers with water was 
120 tons, and that of the eight water-tube boilers 
with water 88 tons. The total weight of propelling 
engines and boilers and water, together with pumps, 
fans, funnels, floor-plates, ladders, and all other 
things which can be included under the category of 
propelling machinery, was, for the Holland 635 tons, 


for the Friesland 611 tons, and for the Zeeland 570 
tons. The Holland and Friesland have Weir’s feed- 
pumps and feed-heaters. The Zeeland is fitted with 
Yarrow’s automatic feed control arrangement, and 
has a Worthington pump to each boiler, but has no 
feed-heater. There are steam steering engines, 
dynamos for electric light and for search lights, air 
compressors for torpedoes, steam capstans, refrigera- 
tion engines, Sturtevant blowers for ventilating pur- 
poses and to supply hot or cold air, evaporators, feed- 
water filters, and other auxiliary machinery and 
fittings. 

The results of the trials are given in the annexed 
Table. The steam pressure in both return-tube and 
water-tube boilers was 200 lb. to the square inch. 

The object of the Dutch naval authorities in adopt- 
ing the combined arrangement of boilers was to 
gradually accustom the stokers to the new type. 
In three similar cruisers being built in Holland, 
and which are to be launched shortly, Yarrow boilers 
only are being fitted ; there being 12 in each vessel. 

It may be interesting to compare the results 
obtained on the trials of these vessels with those 
of the Diadem, which affords an example of our most 
recent type of cruiser. Putting the weight of the 
machinery in the three Dutch vessels at 605 tons and 
the mean maximum horse-power at 10,260, we have 
16.9 horse-power developed per ton weight of machi- 
nery. Ifthe weight of the Diadem’s machinery was 
1437 tons, and the horse-power developed 17,262 (see 
Sir John Durston’s paper read at the last meeting of 
the Institution of Naval Architects), it will be seen 
that 12.01 horse-power was developed per ton weight 
of machinery. t must be borne in mind, however, 
that the Diadem’s full-power trial extended over eight 
hours, while that of the Dutch cruisers was but of 
four hours’ duration. If every allowance be made, 
however, there can be no doubt that the adoption of 
the express type of boiler gives an enormous advantage 
in regard to lightness of machinery, and therefore of 
speed ; and it may be said generally that the results 
bear out the wisdom of the choice of the Dutch naval 
authorities. 








PERSONAL.—The business of Messrs. Hulse and Co. 
has been formed into a private limited company, under 
the name of Hulse and Co., Limi Mr. Henry Bates, 
who has been closely associated with the management 0 
the late firm’s business for many years, is the managing 
director, and Mr. Edwin Adams is also a director of the 
new company. 





Tue Co.tsion at Bistey Sration.—On Easter 
Monday, April 11, a light engine came into violent 
collision with a train of 11 loaded vehicles standing at 
Bisley Station (London and South-Western Railway). 
The engine was coming to fetch the train away, and 
owing to the rain the rs, all volunteers of the 
15th Middlesex Regiment, had got in previous to the 
arrival of the engine. Twenty-three volunteers were 
injured so much that they were unable to walk to Brook- 
wood Station, a mile away, in order to entrain, and no 
less than 130 complaints of injuries were received. The 
guard’s van was smashed, and the end of the next 
carrii was broken in, and the windows were broken 
in all the other coaches. The personal injuries seem to 
have been chiefly caused by the rifles being jerked out of 
the nets on to the heads of the men. Major Marindin, 
whose report has just been issued, comes to the conclu- 
sion that the driver, who had brought the train in the 
morning, and therefore knew exactly where it was stand- 
ing, was probably sheltering from the rain, and therefore 
failed to observe his proximity to the train until too late. 
The driver frankly admits his error. 
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Messrs. WILLIAM DENNY AND BrotuErs, Dumbarton, 
launched on the 24th ult. the twin-screw steamer Galtee 
More, built for the London and North-Western Railway 
service between Holyhead and Greenore, for which the 
firm supplied formerly the Rosstrevor and Connemara. 
The new steamer is 280ft. long on the load-water line, 
35 ft. moulded breadth, and 15 ft. moulded depth to the 
main deck. She has very fine lines, one peculiarity being 
the manner in which the run of the ship is carried right 
out to the back of the rudder. The shafts for the twin 
screws are enclosed in webs, built out from the side of 
the ship, the ends of the shafts being supported by a 
“spectacle frame.” She has also large bilge keels to 
minimise rolling. Much accommodation is provided for 
both saloon and steerage passengers. The first-class 
saloon is situated on the main deck, forward of the boilers. 
On: the port side abaft the saloon there is a large 
ladies’ room, and adjoining this there is a suite of state- 
rooms reserved for ladies. On the opposite side there 
is a range of state-rooms reserved for gentlemen. On the 
lower deck there is a large sleeping saloon, fitted all round 
with sofas. The third-class accommodation is situated 
aft on the main and lower decks. The officers and engi- 
neers are berthed on the bridge deck, and above the 
dining saloon there is a roomy companion, with a few 
special state-rooms. The vessel has two pole masts, and 
will be fitted with four crank engines and high-pressure 
boilers by Messrs. Denny and Co. She is fitted through- 
out with electric light, and has also a complete system 
of mechanical ventilation driven by electric fans. She 
has very large accommodation for carrying cattle, which 
is animportant feature in the Greenore trade. 


The s.s. Dart was launched on Wednesday afternoon, 
the 25th ult., by Messrs. Joseph L. Thompson and Sons, 
Limited, Sunderland. She is built to the order of the 
Mercantile Steamship Company, Limited, of London, and 
is the tenth vessel built by this firm for these owners. 
The vessel is built on awning-deck rules, her principal 
dimensions roe Length, 338 ft. ; breadth, 44 ft. 6 in. ; 
and depth moulded, 22 ft. 2 in. The engines and boilers 
are being constructed by Messrs. Thomas Richardson and 
Sons, Limited, of Hartlepool. 


The s.s. Sanna went to sea on Wednesday, the 25th 
ult., for her trial trip. She is a fine steel screw steamer, 
built by Messrs. William Gray and Co., Limited, to the 
order of Messrs. J. Christensen, of Bergen, and Hans 
B. Olsen, of West Hartlepool. Her length over all is 
330 ft.; breadth, 47 ft.; and depth, 27 ft. 4in. Her 
engines are of the triple-expansion type, having cylinders 
24 in., 38 in., and 64 in. in diameter by 42 in. stroke, and 
have been supplied by the Central Marine Engine Works 
of William Gray and Co., Limited. On a run made to 
Blyth the speed averaged 11} knots. ° 

The s.s. Tenby, built by Messrs. Ropner and Son, of 
Stockton-on-Tees, to the order of Messrs. R. Ropner and 
Co., West Hartlepool, made her official trial trip in the 
Tees Bay on the 26th ult., the vessel doing 11 knots 
and the machinery working without hitch. This 
steamer has been built under the trunk patent, and 
is the twelfth steamer so built, and the third one of this 
type for the same owners. The steamer will carry a dead- 
weight cargo of about 6000 tons on a light draught; the 
trunk arrangement —o extra large cubical capacity 
for measurement cargoes. The vessel is fitted with a set of 
powerful triple-expansion engines by Messrs. Blair and 
Co., fying the well-known marine engineers. 





On Thursday, the 26th ult., the new steamer Sapphire, 
which has been built for the Eastham Ferry Company by 
Messrs. John Jones and Sons, of Liverpool, was taken 
for her trial trip. The vessel, which is double-ended, 
is of special design, in order to — with the condi- 
tions of light draught and ferry traffic on the Mersey. 
The dimensions are 140 ft. by 24 ft. by 8 ft. 6 in., the 
‘engines being compound surface-condensing, with feather- 
ing paddle-wheels, steam being supplied from a large 
marine boiler working at 130 lb. pressure. There are two 
handsome deck saloons and large promenade deck, also 
passenger saloon below, and a complete installation of 
electric light. On the day previous the vessel was tested 
for draught and speed, the tests proving quite satisfac- 
factory, the draught, with the weight of 40 tons on board, 
being less than 4 ft., and the specified —_ of 12 miles 
being exceeded. The vessel has been built to the satisfac- 
tion of both the British Corporation and Board of Trade ; 
and to the designs, and under the supervision, of Messrs. 
Flannery and Tritton, consulting engineers, of Liverpool 
and London. 





The s.s. Povena left the Tees at six o’clock on Thurs- 
day morning, the 26th ult. She isa sister ship to the 
Algorta, which vessel had her trial recently. The 
Povena has been built by Messrs. William Gray and Co., 
Limited, to the order of Senor Ramon de la Sota, of 
Bilbao. Her length is 285 ft. over all, breadth 41 ft. 6in., 
depth 20 ft. 2 in. The engines are of the poe ge 
Sion type, having cylinders 214 in., 34 in., and 57 in. in 
diameter, with a piston stroke of 39 in., steam being 
supplied by two steel boilers working at a pressure of 
160 lb. per square inch. This vessel had a run along the 


oe to car and back, and averaged a speed of 104 
ots, 





Messrs. William Simons and Co., Limited, Renfrew, 
launched on the 26th ult. the Goustav Bole, being the 
Second of four powerful barge-loading dredgers which 
they have on order for the Russian Government. This 





dimensions: Length, 152 ft.; breadth, 32 ft. 6 in.; depth, 
12 ft.; and is designed to dredge to 33 ft. depth of water. 
The main gearing for driving the buckets, and also the 
bucket chain, is of the most powerful description for 
dredging hard ground, and is driven by compound surface- 
condensing engines of 500 indicated horse-power, fitted 


with two changes of speed for dredging hard and soft | ™ 


und ; the engines are connected at the after end to 
rive the propellers. 





Thes.s. Lord Dufferin, built by Palmers’ Shipbuilding 
and Iron Company, Limited, to the order of Messrs. 
Thomas Dixon and Sons, of Belfast, was taken to sea for 
her official steam trials on the 27th ult. Her dimensions 
are as follow: Length between perpendiculars, 400 ft. ; 
breadth, 48 ft. 6 in. ; depth moulded, 31 ft. 6 in. The 
vessel is finished and fitted out as a first-class cargosteamer. 
The engines, which have been also constructed by the 
Palmer Company, are of the triple-expansion type, with 
cylinders 28 in., 46 in. and 761in. in diameter by 51 in. 
stroke ; steam being supplied by two boilers 15 ft. in dia- 
meter by 17 ft. 6 in. long, with a working pressure of 
180 1b. During the trial the engine worked in a highly 
satisfactory manner at 70 revolutions per minute, and a 
—_ speed of 134 knots was attained on the measured 
mile, 





The s.s. Hohenfels, which has been built by Messrs. 
ke or Richardson and Co., Neptune Works, Newcastle- 
on-Tyne, to the order of the Deutsche Dampfschifffahrts 
Gesellschaft ‘‘ Hansa” of Bremen, went for a very suc- 
cessful trial run off the coast. The vessel carries 8000 
tons of deadweight, and has accommodation for a limited 
number of SS Her engines and boilers, both 
constructed by Messrs. Wigham Richardson and Co., the 
former being of the quadruple-expansion type balanced 
on the well-known Yarrow, Schlic , and Tweedy system, 
worked without the slightest hitch, driving the vessel at 
a speed of over 12 knots. The working pressure is 210 Ib., 
and the three single-ended boilers are arranged on the 
Howden forced-draught system. 

The s.s. Sylviana, built by Messrs. Craig, Taylor, and 

., of the Thornaby Shipbuilding Yard, has just left 
the Tees for New York, after a very satisfactory trial trip. 
The dimensions of the vessel are: 372 ft. by 48 ft. by 
30 ft. 11 in. depth moulded. She will carry over 7000 
tons deadweight, and is he with six large double- 
powered steam winches. She has water ballast in a double 
cellular bottom fore and aft, also in peaks. Her engines 
are by Messrs. W. Allan and Co., Limited, of the Scotia 
Engine Works, Sunderland, the cylinders being 234 in., 
38} in., and 68 in. in diameter by 48 in. stroke, with 
three boilers working at 200 lb. pressure, and on the trial 
a speed of 114 knots was obtained. This steamer has 
been built for Messrs. Furness, Withy, and Co., Limited, 
West Hartlepool. 








Monicrpan ExecrricaL Association. — The third 
annual convention of this Association will be held in the 
Royal United Service Institution on Wednesday, Thurs- 
—- and Friday of next week. On Wednesday there 
will be a general meeting for discussion of papers at 
9.45 a.m., when the presidential address will be delivered 
by Mr. A. H. Gibbings, City Electrical Engineer, Brad- 
ford. The papers down for discussion are as follow : 
“The Management of Electrical Undertakings,” by 
Councillor Hesford, chairman of the Electricity Com- 
mittee of the Southport Corporation; ‘‘Switchboard 
arm by Mr. J. R. Blaikie, Chief Assistant 
Electrical Engineer, Bristol; ‘‘Steam Using Plant,” b 
Mr. J. A. Jeckell, Borough Electrical Engineer, Sout 
Shields. In the afternoon the City and Waterloo Rail- 
way will be visited, and there will be a reception by the 
Electricity Committee of the Islington Vestry, at the 
Vestry Electricity Works, Eden-grove, Holloway, N., 
at 3.30 p.m. The Association dinner, at the Holborn 
Restaurant, Holborn, takes place in the evening. On 
Thursday, at 9.45 a.m., the papers for discussion are 
‘Uniformity of Plant,” by Mr. C. H. Wordingham, 
City Electrical Engineer, Manchester ; Pe ie we 
of Profits and Repayment of ns,” by Mr. Bailie 
William Maclay, Convener of the Electricity Committee 
of the Glasgow Corporation; ‘‘Single versus Multiple 
Generating Stations,” by Mr. J. F. C. Snell, Borough 
Electrical Engineer, Sunderland. In the afternoon the 
members of the Association will visit, by invitation, the 
works of Messrs. Willans and Robinson, Limited, at 
Rugby, the directors having arranged for a special train 
to leave Euston for Rugby at 1.45. Luncheon will be 
served on the journey down, and dinner on the return 
journey. A reception will also be held by the Electric 
Lighting Committee of the Croydon ig ote at the 
Electricity Works, Croydon; and_the General Electric 
Companies’ Lamp Works, Brook Green, Hammersmith, 
may also be visited. At Friday’s meeting the oy to 
be read and discussed are: ‘‘ Electric Traction,” Sen 
R. C. Quin, Borough Electrical Engineer, Blackpool, and 
Mr. J. E. Stewart, Borough Electrical Engineer, Derby ; 
** Accumulators in Connection with Lighting and Trac- 
tion,” by Mr. J. H. Rider, Borough Electrical Engineer, 
Plymouth; ‘‘Stand-by Supply,” by Mr. R Quin, 
Borough Electrical Engineer, Blackpool ; and in the after- 
noon, by kind permission of Messrs. Siemens, arrange- 
ments have been made for an inspection of their works ; 
and a reception will be given by the Shoreditch Electrical 
Committee at the Electricity Works, Coronet-street, 
Shoreditch, E.C., at 3.30 p.m. The business meeting 
will be held on Saturday at 9.45 a.m, 





ASSOCIATION, 


THE following memorandum to “all employers and 
employers’ associations” has been issued by the Earl 
of Wemyss on behalf of the Council of the Free 
Labour Protection Association, of which he is the chair- 


an: 

‘* All employers of labour, and persons interested in the 
freedom of labour, and in social economic questions, who 
may have read the enclosed report, cannot fail to have 
been impressed with the necessity for the formation of 
the Free Labour Protection Association, whose aim is to 
associate, as far as possible, for consultative and practical 
purposes, the federations of employers representing the 
various industries of the Uni ingdom. They will 
further have noted the important and useful work alread 
accomplished in the first year of its existence, and will 
understand the unlimited | peed for good such an Asso- 
ciation would exercise in all labour and social economic 
questions, alike over Governments, Parliament, and public 
opinion, if it received sufficient support, financial and 
other, from those most interested therein. Hitherto, 
through their organisation, members of trade unions 
have exercised an influence out of all proportion to their 
numbers, which, relative to non-unionists or free labourers, 
are as one to nine; and the tendency of all trade 
unionists is to use their power in a way subversive of true 
liberty, and, in the end, fatal to trade and industry, and 
suicidal to themselves. Trade union leaders, at the pre- 
sent time, are busily engaged in perfecting their organisa- 
tion by bringing about a great federation of trade unions, 
with the ultimate aim—to use words accepted by Mr. 
John Burns as a true definition of the objects of modern 
trade unionism—of ‘getting all the instruments of produc- 
tion into the hands of a labour-governed State;’ in 
plainer, less sonorous phraseology, to get rid of capitalists 
and employers other than the Government for the time 
being in power. 

‘* Without, then, equal activity and the establishment 
of a similar organisation on the part of employers, all 
liberty—alike of capital and labouur—will go by the board. 
Free labour will be crushed, trade unions will be omni- 
potent, and private capital will be ‘‘ nationalised ”—in 
simple English, stolen; or it would save itself by the 
transfer of industries to foreign lands, to the great detri- 
ment of the trade of the United Kingdom, and to the 
injury of the native workman. The dangers that thus 
threaten employers, capitalists, free labourers, and the 
national well-being, can, it is is believed, only be success: 
fully combated by taking a leaf out of the trade unionists’ 

, and forming a great defensive organisation of 
capitalists and free labourers such as this Association is 
striving, outside of party politics, to bring about, and 
towards which it has, in so short a time, worked with so 
great success. 

‘* Hitherto, each industry conducting its self-defence in 
Parliament without any reference to the other has, on 
almost every occasion, failed to oppose the full force of the 
movement towards State socialism, with the result that 
nearly all the industries in the country have successively 
suffered at the hands of the State an increasing loss of 
their self-government. By focussing the forces of these 
industries into a system of mutual defence, and by form- 
ing a purely commercial party in Parliament, entirely in- 
dependent of party politics, but prepared to cast a solid 
vote whenever the industries are improperly assailed, the 
Free Labour Protection Association hopes to succeed in 
resisting the principle of State socialism in all instances 
where it is sought to applied. 

** Occasional conferences will be held, to be attended 
by the chairmen of fecerations and associations, to decide 
on the policy to be adopted with respect to legislative 
proposals of an injurious character, or to any aggressive 
action on the part of trade unions. 

‘*In regard to labour difficulties and strikes, the Asso- 
ciation undertakes to supply, wherever possible, com- 
petent workmen to take the place of men on strike. The 
Association has at its command hundreds of trained men, 
ex-policemen, &c., and these can be mobilised in a few 
hours, and despatched to any district where their services 
may be needed to protect employers and workmen against 
intimidation and violence at the hands of trade union 
pickets. (See page 6 of the annual report.) 

‘*T would, then, in the name of the Council, venture 
to urge all who love liberty—the liberty alike of arenes 
and employed—who hate tyranny, individual or collective, 
and who believe that national progress and the true well- 
being of all classes depend upon the security of capital, 
the encouragement of private enterprise, and freedom of 
labour, to give their support to an Association formed, 
as this is, in furtherance of these righteous ends. In 
writing thus, I wish it to be clearly understood that the 
Association must in no way be considered as hostile to 
trades unions as such. It is only against the tyrannical 
exercise of their power, and their interference with the 
rightful liberty of employers, and workmen that our efforts 
are and will be directed. As for myself, I was a member 
¢ the Trades Union Commission that legalised Trades 

nions, 


“May 28th, 1898.” 


‘*Wemyss, Chairman of Council, 





Mexican NAviGaTion.—A navigation company is in 
active operation on Mexican rivers above Alvarado. 
This bye an has hitherto had a fleet of six boats and a 
number of canoes, but its traffic has been increasing to 
such a considerable extent of late that four new boats 
have been ordered. ere are upwards of 600 miles of 
available navigation above Alvarado, and the country is 
described as rich and fertile, 
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MISCELLANEA. 


THE traftic receipts for the week ending May 22, on 
thirty-three of the principal lines of the United Kingdom, 
amounted to 1,619,587/., which was earned on 19,1633 
miles. For the corresponding week in 1897, the ee 
of the same lines amounted to 1,632,806/., with 18,9514 
miles open. There was thus a decrease of 13,219/. in the 
receipts, and an increase of 212} in the mileage. 


The congress inaugurated by the International Associa- 
tion for the Protection of Industrial Property was opened 
at the Society of Arts at 11 o’clock last Walecding. An 
inaugural address was delivered by the President, Sir 
Henry Roscoe, F.R.S., and letters were afterwards read 
from Lord Salisbury and others expressing sympathy 
with the objects of the congress. There were short 
addresses from some of the delegates of foreign Govern- 
ments. Other addresses followed from members of the 
various national committees of the association. 


A method of obtaining steel castings hard at the face 
and soft inside has been described in a paper recently 
read before the French Société de I’Industrie Minerale. 
The plan in question has been devised by Mr. Paul Huth, 
of Gelsenkirchen, but is far from being universally applic- 
able. It consists in rotating the mould for, say, a car 
wheel, round a vertical axis. A certain quantity of 
molten steel of hard temper is first poured into the 
mould, and, owing to the centrifugal force, forms a ring 
round the periphery of the mould. The body of the 
wheel is then cast with a soft mixture. 


An agreeable change has been made in the exhibition 
at Niagara Hall, York-street, Westminster. Formerly 
one cyclorama surrounded the building; and, however 
effective, it failed in respect of its lack of change. The 
management has now perfected apparatus whereby 
photographic views taken with a circular camera, are 
projected as coloured lantern transparencies on a screen 
which surrounds the building, being 400 ft. long by 40 ft. 
deep; and thus the view can be frequently changed, as 
was done at the private view last Friday. Indeed, there 
is no limit to the number of views shown by the powerful 
electrical lantern. 


At a recent meeting of the Technical Society of the 
Pacific Coast, Professor F. Soule read a paper describing 
experiments in the holding power of nails. The results 
obtained showed that under all ordinary conditions cut 
nails held better than wire nails. The holding power was 
found to increase with the length of the nail, but not 
according to any simple law; cut nails gave the best 
results when well pointed, the holding power being in- 
creased some 33 per cent. With Californian redwood the 
holding power increased with time, but with Douglas 
pe the reverse was the case. When nailing deals to a 
Jlock, it was found that with the same area of nail in the 
wood, the holding power was about the same, whether a 
few large nails were employed, or a greater number of 
small ones, the advantage, if any, being on the side of the 
larger nail. 


The use of electric power for machine driving makes 
it very easy to ascertain the power used in driving any 
particular machine. At the Baldwin Locomotive Works 
no less than 215 motors aggregating 700 horse-power are 
used for driving cranes or machine tools, and the follow- 
ing figures as to the power required in various cases 
have been noted : 
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To keep this electric plant in repair requires the services 
of but two men with one-third the time of another, the 
total labour and material cost on this head amounting to 
about 500/. per year. In putting down this plant, separate 
motors were only used in the case of the large machine. 
Smaller machines were grouped together and driven by 
belting from line shafting run by a single motor. 


A circular issued by the Steamboat Inspection Bureau 
of the United States Treasury Department states that all 
boilers built for marine pu after July 1, 1898, shall 


drill 


uired to have all the rivet holes in the shell *‘ fairly 
” instead of punched, and the longitudinal laps of 
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their cylindrical parts double riveted, t> be entitled to 20 
ar cent. additional pressure. Also that steel plates of | 
th. thickness and over, for all boilers shall have all the 
rivet holesin theshell ‘‘fairly drilled” instead of punched. 
No braces or stays hereafter employed in the construction 
of boilers shall be allowed a greater strain than 6000 lb. 
per square inch of section, and no solid or hollow screw 
stay-bolt shall be allowed to be used in the construc- 
tion of marine boilers in which salt water is used to 
—— steam unless the bolt is protected by a socket. 
3ut such bolts without socket may be used in staying 
the fireboxes and furnaces of such boilers and elsewhere 
when such bolts are drilled at each end with a hole not 
less than 4 in. in diameter to a depth of at least 4 in. be- 
yond the inside surface of the sheet, when fresh water is 
used for generating steam. Water used from a surface 
condenser shall be deemed fresh water. The flat surface 
at back connection or back end of boilers may be stayed 
by the use of a tube, the ends of which being expanded in 
holes in each sheet, beaded and further secured by a bolt | instalments towards the Lesseps statue at Port Said ; by 
passing through the tube and secured bya nut. No brace | 26,075 francs for increased loss on exchange ; and 122,841 
or wf lt used in a marine boiler will be allowed to be |francs for increased dredging outlay; but against this 
laced more than 10}in. from centre to centre to brace | salaries have been further reduced by 79,400 francs. The 
at surfaces or fireboxes, furnaces, and back connections, total expenditure is 36,291,408 francs, thus leaving a sur- 
and closer spacing must be adopted when called for by the | “~~ of 39,315,530 francs. The sum of 708,095 francs will 


ports, three steam Peer 4 eight tugs, and two dredgers ; 
1905 vessels were English, 325 German, 206 Dutch, 202 
French, 78 Austrian, 71 Italian, 48 Spanish, 48 Nor- 
wegian, 44 Russian, 36 Japanese, seven Turkish, three 
Chinese, three Heyptain, three American, two Danish, 
two Siamese, one exican, one Portuguese, and one 
Swedish. The aggregate net tonnage was 7,899,373,841. 
| In 1896 the number of vessels was 3409 and the tonnage 
| 8,560,283,609. The navigation receipts were 70,918,400 
| francs in 1897, against 76,487,716 francs in 1896 ; and the 
| total receipts 75,607,029 francs in 1897, against 82,222,855 
'francs in 1896. The decline is 3,300,000 francs on the 
|commercial and 3,443,000 francs on the military traffic. 
| Inasmuch, however, as in 1896, a special reserve was 
|created, while a large sum was added to the build- 
|ings and plant fund, the net dividend of 90 francs 
will be only 2.50 francs below that of 1896. The expen- 
diture has been increased by 58,115 francs for debentures 
for new works ; by 50,000 francs for the first of the five 


Bureau’s formulas. taken from the reserve, leaving that reserve still 
| 2,679,837 francs above the statutory amount. The pro- 

The report of the Suez Canal Company to be presented | bable traffic of the current year may be expected to allow 
at the annual meeting next week states that 2986 vessels, a large sum to be added to the reserve. The efficient 
with 191,215 ngers, passed through the canal in 1897. state of the canal is shown by the fact that the average 





Of these, 2103 were merchant ships, 727 mail steamers, | duration of the transit is now 15 hours 36 minutes—a 
31 vessels in ballast, 112 war vessels and military trans- | further reduction of 17 minutes. 
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(See Mr. Johnson’s Presidential Address, Page 707. 
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Fig.33 Bogie Composite Carriage, 1875 
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Fig.35.Bogie Composite Carrvage, 1889 (Grand Prix Paris) 


Fig.36.1% Class Dining Carrvage, 1896. 
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COMPOUND EXPRESS LOCOMOTIVE FOR 
THE NORTHERN RAILWAY OF FRANCE. 


Tur Compagnie du Nord have used compound ex- 
press engines for their fast trains since 1891, and have 
found them so satisfactory that the number in use has 
been steadily increased, until at the present time 61 of 
these engines are running on this line. The engine 
which we illustrate by our two-page engraving this 
week, is one of anew type of which 20 have been built, 
and they differ from their predecessors in having a 
larger boiler and grate area. The first compound 
engine tried by the company was built at the works of 
La Société Alsacienne de Constructions Mécanique, to 
the designs of M. de Glehn, the managing director of 
this firm. The plans were prepared in 1884, and next 
year the engine entered into service, and proved very 
satisfactory. When the railway company, later on, 
determined to adopt the compound system on a large 
scale for express traffic, some modifications were made 
in the original design. Thus it was decided to couple 
the two driving axles, although each of these was 
driven by a pair of independent cylinders. The posi- 
tion of the low-pressure cylinders was also changed, 
those in the new design being fixed under the smoke- 
box, and between the frames, instead of outside them, 
as M. de Glehn’s engine. Finally, arrangements were 
also introduced, >A which the two low-pressure cylin- 
ders could at will be supplied with high-pressure steam 
direct from the boiler, in which case the exhaust from 
the two high-pressure cylinders was turned direct into 
the blast-pipe. By coupling the driving axles as de- 
scribed the driving effort was rendered more uniform, 
and the strains on the framing lessened ; and, more- 
over, 1t then became impossible for one axle to sli 
relatively to the other when starting a heav rho 
whilst one set of cylinders was doing more than its 
fair share of the work. The fixing of the low-pressure 
cylinders under the smokebox gave a very direct path 








2p 


sprt 





for the exhaust steam on its way to the blast-pipe, 
whilst at the same time the cylinder condensation 
was reduced by the shelter thus provided. The lead- 
ing idea underlying the arrangements for working 
both sets of cylinders with high-pressure steam was 
less the gain in the starting power than the provision 
of means by which the engine could still complete its 
journey in case of accident to either of its pairs of 
cylinders and their gear. Particulars of the different 
batches of compound engines in use on this line are 
shown in the annexed Table. 


stantly augmenting speed and weight of the trains to 
be hauled. This tendency of modern railway practice 
is well shown by the Table on the next page, showing 
the commercial speeds of the expresses between Paris 
and Calais for the past six years. By the commercial 
speed is meant the average speed obtained by dividing 
the distance in miles between termini by the total time 
taken for the run, stops included. 

We shall now proceed to describe the latest type of 
these a express locomotives, which are cha- 








Engine numbers os | 
Year of building 


racterised by exceptional boiler capacity. This gives 








Number of driving axles .. us 7 An is ae | 


Boiler pressure a ot As 
Grate area (horizontal projection) 
Heating surface (firebox) .. as ; + 5 ott 
Tubes: 
Number ‘3 ‘8 rr fe or nH 

Type of tube wi - 
Diameter (outside). . : 
Le: gth between tubeplat 
Surface _— ae ; 
» (outside) .. a ia 2 ~ A sa 
Free section through tubes at entrance a of ‘x sae 
“sh ? re middle a oa Saas 

Mean diameter of boiler shell _.. ee ‘3 e 
Content when filled to 3.94 in. above crown of firebox 
Diameter of cylinders, nr ‘ - 

ow 


Stroke .. oe sa gi Py a 
Diameter of driving wheels over treads .. ” 
Weight on drivers .. _ - + in tons 
Total weight in running crder_... - a aa cesacaeed 


sq. in.| 


Ib. per 
4a sq. in.| 


ee in. | 
cub. ft. 

in. 
” ” ” ‘* ** . ‘* ” 
” 
































| 
701 | 2121 & 2122) 2123 to 2137/2128 to 2157 |2158 to 2160 
1885 | 1891 1893 - 1895 | 1896 
| [Series 1.] | [Series 2.] {Series 3.) | [Series 4.] 
aia 2 } 2 2 2 } 2 
(independent) | | 
17% | 199 199 13 | £18 
24.2 | 22 22 22 | 24.8 
102.2 117.4 117.4 117.4 1220 
| 
204 } 202 94 94 | 107 
Ordinary Ordinary Serve Serve Serve 
| 1.77 2.75 2.75 2.75 
11.66 | 12.77 12.77 12.77 12.77 
1006.7 1065.5 1553.0 1553.0 1767.0 
1106.0 | 1200.0 | 868.0 868.0 988.0 
2.49 = | 2.46 2.96 2.93 | 3.17 
2.76 2.73 3.03 3.03 3.25 
485 49 5 49.5 49.4 53.2 
109.1 121.1 121.1 121.1 1416 
12.99 13 39 13.39 13.39 13.39 
18.11 20.87 20.7 20.87 20.87 
24.01 25.2 25.2 25.2 25.2 
82 6 2 83.2 $3.2 832 
27.60 30.50 30 52 3.77 | 31.01 
37.80 47.80 48.52 50.46 








From the above it will be seen that the changes in 
the original design have been in the direction of in- 
creasing the boiler power, in conformity with the con- 





the engines a great advantage in running up lon 
gradients, as the highly heated water forms a store o: 
energy to be drawn on when needed by the work in 
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CommerctaL SPEEDS (MILES PER Hour) OF THE EXPRESSES ON THE Parts-CALAIs LINE OF 


| 
| | 




















Train > ‘ 
| iceaiane 1892. 1893. | 1804. 
| | 
is 5 | s : 
| 2 E 3 ie ~ 
o i = = a = 
3s S I a a = 
5 | @aiag\|e | a ££} a | 
a es int ena a prey | 
s-Calai 1 7* | 42.9 | 42.9 | 42.9 42.9 | 42.9 | 
as { 15 | 9 | 45.5! 45.5| 455 45.5 | 48.6 | 
co) ARTO) ce we os oe 
O | 18 | 45.5 | 45.5 | 45.5 45.5 | 45.5 
| P P | 49.6! 426) 42.9) 42.6) 45.7 
Calais-Paris ie 12 : * 42.9 42.9 | 42.9 
oO | te 40.8 | 42.5 | 
CN ee “| 
hand. The general arrangement is well shown by the 


longitudinal section, and the sectional plan Figs. 1 
and 2, on our two-page plate. 

The heating surface provided by the tubes in this 
engine amounts to 1767 square feet, and that of the 
firebox to 122 square feet, making a total of 1889 
square feet. The internal firebox is 7 ft. 8.5 in. 
long and 3 ft. 0.42 in. broad. This is much 
larger than is at all usual in French locomo- 
tives, and the new engine is thus capable of 

roducing considerably more steam. The _ grate 
is of the rocking type, and can be worked from 
the footplate. It is, it will be seen, very sharply 
inclined. The boiler is designed for a working pres- 
sure of 213 lb. per square inch, and has exceptional 
powers of steam production. The shell-plating is 
arranged telescope fashion, its mean diameter being 
4 ft. 5.lin., and its length 12 ft. 7.6 in. It consists 
of three rings, the smallest being at the firebox end. 
These rings are of mild steel 0.63 in. thick, and the 
metal used has a tensile strength of 25 to 284 tons 
per square inch. The longitudinal joints are of the 
double-butt type, and are double-riveted. The ring 
seams are, of course, lap-jointed, and are, it will be 
seen, also double-riveted. The front tubeplate F 


is 0.87 in. thick. It is flanged, and fixed to the 
shell by a single row of rivets. The smokebox is 
formed 4 prolonging the front ring of the shell. The 


firebox is of the Belpaire type, and is arranged with a 
rectangular top. The front plate of the outer firebox 
is 0.63 in. thick, and the others 0.59 in. thick. The 
internal firebox is of copper, the tubeplate being 
1.18 in. thick, and the remainder 0.63 in. thick. 
The stays, which are 0.87 in. in diameter, are 
hollow, having the outer end closed, so that in 
case of fracture the steam and water escape into 
the firebox and not outwards. In addition to this, 
the walls of the outer firebox above the furnace 
crown are coupled together by two rows of long 
stays 0.98 in. in diameter. The furnace crown is 
prevented from collapsing by 152 iron stays uniting 
it to the roof of the outer firebox. Finally, the back 
tubeplate is united to the lower part of the shell by 
palm stays as shown. A short brick bridge is fixed 
inside the firebox, with a view to securing more com- 
plete combustion of the fuel. The tubes, which are 
of the Serve type, number 107, and are 2.75 in. in 
diameter. Above the furnace long stays connect the 
back plate of the boiler to the shell. The top of the 
front tubeplate is stiffened by gusset stays. The com- 
pany’s experience with the Serve tubes has been most 
favourable, the boilers steaming much better than 
similar ones fitted with plain tubes. The draught is 
also improved, the Serve tubes showing much less 
resistance to the flow of the furnace gases than the 
equivalent plain tubes. 

The steam dome is fixed on the middle ring of the 
shell by a double line of rivets. The regulator is of 
the double-ported slide-valve type, and is easily 
moved. It is greased by a simple lubricator fixed on 
the upper part of the dome. The two safety valves, 
of the Adams type, are fixed over the firebox. 
They are each 2.52 in. in diameter, and are fitted 
with easing gear of the usual type. The feed is 
effected by two large Friedmann ejectors of the 9.5 
millimetre size, the usval 7.5 millimetre size being 
inadequate in view of the large steam - producing 
capacity of these boilers. 

he high-pressure cylinders are 13.39 in. in dia- 
meter. The main steam pipe supplying them is, on 
the engine shown, 3.15 in. in diameter, but on newer 
engines it has been increased to 3.54 in. The capa- 
city of this pipe and of the steam chest is 1.7 cubic feet. 
The low-pressure cylinders are 20.87 in. in diameter, 
and have 2.42 times the volume of the high-pressure 
cylinders. The intermediate receiver is formed by 
the high-pressure exhaust pipes themselves, and has 
a capacity of about 1.36 times that of the high-pres- 
sure cylinders. The stroke of both sets of cylinders 
is 25.2 inches, and the length of the cylinders over 
all is 30.32 in. The walls of the high-pressure cylin- 


ders are | in. thick, and those of the low-pressure 
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* The train numbers were changed in 1893. 





1895. | 1896. 1897. | 

ha r | 
: Fs , Ps " Pe P REMARKS. 
$igi8S/|/sei];sigag/s 
Sieginatagiaiqiza 
Bee. Se Re See wes 
2.9 | 44.2 44.2 | 44.2 | 44.2 | 466 46.6 | Twenty minutes’ 
8.6 49.3 | 49.3 | 49.5 | 49.5 | 49.5 49.5 | stop at Amiens. 
ae ery Pie ee ee Gee eee (ee 62.8 
6.9 | 46.9 46.9 | 46.9 | 46.9 | 469 46.9 
5.7 | 45.7 | 45.7 | 46.9 | 49.1 | 49.1 | 49.1 | From Calais Town 
29 | 47.6 | 47.6 | 46.9 | 46.9 | 46.9 46.9 to Pierrefitte 
95 | 42.5 42.5 | 46.9 50.4 | 50.4 | 50.4 Ditto 
a .. 49.8 | 49.8 49.8 | 49.8 49.8 Ditto 

} i 








2 in. thick. The pistons are 4.32 in. thick. In 
the high-pressure cylinders they are of steel, and 
for the low-pressure cylinders of cast iron. In each 
case they oe with two rings, each 1.42 in. 
deep. The rods are 2.36 in. in diameter. The cross- 
heads slide between steel guide-bars. The connecting- 
rods in the case of the high-pressure cylinders are of 
I-section, measuring 4.72 in. high and 2.36 in. broad. 
The web is .51 in. thick, and the flanges .47 in. 
thick. The low-pressure connecting-rods are of 
simple rectangular section measuring 4.72 in. by 
2.36 in., dimensions which kave proved amply sufficient 
in practice. The coupling-rods are 9 ft. 10.1 in. long 
and designed as ‘ solids of equal resistance ” the section 
being of the I-pattern, and made deepest at the middle 
of the rod. These rods, it should be noted, have less 
to do than if they belonged to a simple engine. 


(Zo be continued.) 








INDUSTRIAL NOTES. 

THE sixty-third annual report of the Boilermakers 
and Iron Ship Builders’ Society is a tolerably large 
volume of over 320 pages, and is full of useful and in- 
structive details concerning the operations of this 
well-organised union. It refers to the bright prospects 
of the shipbuilding industries at the opening of last 
year, and then to the long interruption by the engi- 
neering dispute. Then the report tells the story of 
that dispute in so far as it concerned the Society of 
Boilermakers. The engineering and shipbuilding 
trades held a conference in the latter part of 1896 on 
the question of shorter hours, and determined to con- 
fer with the employers on the subject ; but the strained 
relations between the employers and the employed, 
and the unsettled state of affairs, prevented any joint 
action at that time. Then arose the question of work- 
ing a certain class of machines, and the dispute at 
Pallion, Sunderland. Then the engineers took action 
alone, without consulting the other trades. The execu- 
tive of the Boilermakers state in the report that they 
believe that had the federated trades been allowed 
to continue their efforts the hours of labour would 
have been shortened without the strike and lock-out. 
As regards taking part in the London movement, the 
report says that it was always understood that only 
peaceful methods were to be adopted. A vote of the 
society was taken, when 25,433 votes were given for 
co-operation with the federated trades for shorter 
hours, and only 3403 votes for joining the allied trades 
in the London district. Thestory of the development 
of the dispute, and its ultimate ending, is given so as 
to enable the members and the public to understand 
the attitude of the union all through that struggle. 
Concluding this part of the subject, the report speaks 
strongly in favour of conciliation or arbitration boards 
to prevent such disastrous industrial wars as that of 
last year. 

The total number of members in the union at the 
close of the year was 42,178, the total number of 
branches being 261. Besides the branches there are 
several district committees, which deal with general 
matters pertaining to the various branches in those 
districts. The total income of the society in 1897 
was 141,936/. 3s. lld., an amount far in excess of 
any previous year. The income from contributions 
alone was 109,890/. 18s. ld.; entrance fees, &c., 
2901/7. 11s. 1ld.; interest on monies and investments, 
41801. 3s. 9d.; accident levies, 7007/. 7s. 10d.; super- 
annuation levies, 6955/. 0s. 7d.; sale of reports, rules, 
&c., 1380/. 19s.; fines, 1226/. 1s. 6d.; then there was 
the special donation levy on account of the engineering 
dispute, 2186/.; benevolent fund levy, 2175/.; levy for 
the Penrhyn quarrymen, 879/. 10s. 6d.; and for the 
Birkenhead dispute, 889/. Is. 5d. The aggregate 
income was very large under all heads. 

The total expenditure amounted to 132,271/. 13s. 6d., 
so that in spite of all difficulties and large disburse- 
ments the income exceeded the expenditure by 
over 90007. The cost of unemployed benefit was 





35,415. 7s. 8d.; special donation, 10,7147. 4s. 10d.; 





and fares to situations, 304/. 4s, 2d.; aggregate in the | 


shape of unemployed benefit, 46,4337. 16s. 8d. in a 
prosperous year, but marred by the dispute in the 
engineering trades. Only 6162/. 6s. 3d. was absorbed 
by labour disputes otherwise than what the society had 
to incur by the dispute of the engineers. Sick benefit 
cost the union 24,743/. 10s. ; medical expenses of 
disabled members, 197/. lls. 5d. ; surgeons’ fees, 
6058/7. Os. 4d.; aggregate, 30,999/. Is. 9d. Accidents 
cost 7222/. 10s., consisting of grants or bonuses; 
superannuation cost 7417/. 15s. 1d.; benevolent grants, 
2514/. 3s. 7d.; and funerals, 5547/. 2s. 6d. All these 
amounts represent payments for actual benefits, 
mostly provident benefits; all, in fact, except the 
6162/. 6s. 3d. for disputes, and some of this was in- 
curred, in spite of the efforts of the executive, in 
matters over which they had little control. Such a 
record is almost unique in the history of labour unions, 
though several have sometimes genet it in the 
proportion of amounts so expended as compared with 
the cost of strikes. 

In stating the cost of management, it must be re- 
membered that 261 branches have to be provided for 
and officered, in addition to the general office and the 
district committees. The cost of the executive coun- 
cil’s salaries, general secretary, assistant secretaries, 
and office help was 1484/. 14s. 6d.; secretaries of 
branches, 2679/. 2s.; presidents’ salaries, 374/., and 
vice-presidents, 70/.; treasurers, 742/. 2s.; stewards, 
890/. 9s. 2d.; trustees, 98/. 7s.; guardians, 124/. 4s. 3d.; 
and auditors, 456/. 2s. 2d. Rent of club-rooms and 
balls, 1002/. 15s. 10d.; rates, taxes, fuel, &c., 
105/. 11s. 6d.; banking expenses, 232/. 4s. 5d. The 
printing bill was 1965/. 9s. 9d.; postages, telegrams, 
&ec., 4927. 15s. 8d. Branch committees, 3997. 14s. 8d.; 
district committees and delegates’ salaries, 5173/. 
ls. 1ld.; expended in branches for benevolent pur- 
poses, 2728/. 15s. 1ld. Law expenses, 2825/. 11s. 
grants to other societies, 1700/.; missions on the 
society’s business, 940/.; the Trades Union Congress 
grants and delegations, 121/. 1s. 7d. In addition, 
there were special medical examinations, 100/.; 
special and district audits, 1107. 9s. 8d.; accountants’ 
fees, 13/. 1s. 5d. The extensive operations of the 
society and the numerous officials necessitate a large 
expenditure in management, but the proportion is not 
by any means extravagant. As a set-off to the law 
expenses, the society chtakad compensation for the 
members to the extent of 3500/. In referring to the 
cost of unemployed the report notes that the Bee dire 
benefit incurred by the engineering dispute absorbed 
6162/. 6s. 3d., so that the total cost of unemployed 
members rose to the high figure of 51,8927. 18s. 

After all disbursements the net gain on the year’s 
working was 9658/. 10s. 5d. The total balance at the 
close of the year was 185,274/. 17s. Sd., of which 
amount 97,104/. 6s. 9d. remained to the credit of the 
branches; in the bank and in treasurers’ hands, 
1677/. 14s.; in the general office, 9537/. 10s.; and in the 
hands of district committees, 343/. 17s. 2d. The balance 
is in various investments of a permanent character, as 
follow: Elswick Works (preference shares), 10,000/. ; 
Tyne Commissioners, 11,000/.; Barrow-in-Furness 
Corporation; 10,000/.; Clyde Navigation Trust, 
10,0002. ; Tees Commissioners, 50007. Shares in rail- 
ways: London and North-Western, 10,012/. 8s. 9d. ; 
Great Western, 10,176/. 4s. 6d. ; Midland, 500/. 1s. 9d.; 
North-Eastern, 5422/. 14s. 9d. Here then they have 
86,6017. 9s. 9d. in great reproductive works as a gua- 
rantee for the payment of superannuation and all other 
one benefits, all of which is free of income tax. 

he gain in value on those investments is estimated at 
5074. 

The i ee amounts paid in respect of the several 





benefits from 1867 to 1897 inclusive have been as 
follow : 
£ 
Out of work benefit (unemployed) ... 576,596 
Fares to situations... is ro 5,465 
Sick benefit 418,767 
Su ms’ fees, &c. 101,27 
Accident bonuses “ “a 7,710 
Superannuation allowance ... _ ... 96,077 
Funeral benefit (members and their 
Wives) ... ssh Beg {2 92,547 
Benevolent grants 68,529 
Total for benevolent purposes 1,426,969 
», expended in disputes ... 95,205 
Aggregate amount 1,522,174 


The percentage of cost of disputes or strikes has 
been small generally ; since 1890 the highest was 3 pe 
cent., except last year, when, under exceptional cir- 
cumstances. it was 4} per cent. From 1882 to 1889 
inclusive the highest was in 1884, when the propor- 
tion was 8} per cent. of the total payment, the next 
highest being 54 per cent. These figures show that 
the society not only preaches conciliation but practices 
it wherever it can. The record is an exceedingly good 
one from every point of view since the year 1866. 





The June report of the Associated Ironmoulders is 
encouraging, both as regards the state of trade and 
the genera progress of the society. There was 90 
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increase in membership during the month, and a de- 
crease in the number of unemployed. The idle list is 
being reduced to a low level, and it will in all proba- 
bility go still lower when the Whitsun holidays are 
over. The income in the month was 19551. 5s. 5d., 
and the expenditure 9731. 7s. 1d., showing a net gain 
in the month’s working of 982/. 8s. 3d. This is a sub- 
stantial gain. The balance in hand now stands at 
a higher figure than it has ever done since the forma- 
tion of the union in 1831. The report states that the 
wages movement has been successful in the Glasgow, 
Greenock, Paisley, Coatbridge, and Dumbarton dis- 
tricts of Seothand, in which districts the employers 
have conceded an advance of 24 per cent. on piece 
rates, and }d. per hour on time rates, the advance to 
date from May 6. This concession was obtained by 
negotiation and a conference of the representatives 
of the two parties, without any stoppage of the works. 
Upon this being made known similar advances were 
conceded in Edinburgh and by the Carron Iron Works 
Company at Falkirk. Efforts are now being made to 
bring up the Kilmarnock rates to an approximate 
level with those of Glasgow. Notices have been given 
of an advance in Dundee and in Kirkcaldy, to com- 
mence from July 29 and August respectively. At 
Arbroath there has arisen a dispute over the working 
of a ‘*sand-moulding machine,” the demand being 
that it was to be worked on the same terms as one 
in an adjoining firm. Then the employment of a 
labourer led to a strike, with the result that the shop 
has been closed to society men. The society claims 
that the work rightfully belongs to duly qualified 
workmen by apprenticeship, and that labourers have 
no rightful claim to work as moulders. 





The position of the engineering trades in Lancashire 
continues unchanged in so far as general activity is 
concerned. There is an exceptional pressure on ac- 
count of orders already on the books, the deliveries 
not being quick enough for the customers. Some of 
the heavy stationary engine builders report a slacken- 
ing off in new work coming forward, but this is rather 
due to the known inability of engineering firms to 
undertake new work for anything like early delivery 
than to any actual falling off in trade. All branches 
are really very busy, including the stationary engine 
builders, locomotive builders, machinists, machine- 
tool makers, both light and heavy, boilermakers, iron- 
founders, and the brass and copper trades. Generally 
trade has been good in the chief trades represented 
by trade unions. For example, in the Manchester 
and Salford district, in trade union branches having 
close upon 21,000 members, only 672 were unem- 
ployed, as compared with 1003 at the date of the 
previous report. In the Oldham district employment 
was fair in most industries, the machine shops work- 
ing overtime. In the Bolton district a good deal of 
overtime is being worked, so much so that there has 
been some friction with regard to it. In the Black- 
burn and Burnley districts employment is good in the 
machine shops and in erecting shops. In the iron 
trade there was a lull in consequence of the Whitsun 
holidays, but the tone of the market was firm at 
recent rates. In the finished iron branches makers 
are well sold over the next quarter, prices being firm 
with an upward tendency. In the steel trade great 
—— prevails, prices showing a steady tendency 
upwards. In some cases makers are unable to quote 
for early delivery. On the whole the outlook is dis- 
tinctly favourable, and there are no serious labour 
disputes on hand, or looming in the near future to 
mar the prospects. The only question which has been 
causing some little uneasiness is overtime, but this 
shows the pressure of trade, and helps the men to 
recoup themselves for the long stoppage. 





Throughout the Wolverhampton district trade con- 
tinues in a satisfactory condition, the prospects of the 
coming quarter being regarded as vbr healthy. 
Makers of finished iron have more orders on their 
books than they can well execute within the limit 
allowed for deliveries, and there is still a good current 
demand both on home and foreign accounts. Steel 
makers have plenty of orders coming in, and have at 
the same time considerable arrears of uncompleted 
orders on their books. They have a difficulty in the 
scarcity and dearness of crude iron, and yet the keen- 
hess of competition prevents a corresponding advance 
in the finished material. Steel, however, is going out 
in such heavy quantities, and there is a lessened pro- 
duction in the Welsh districts, so that prices are rising. 
There has been an exceptionally large demand for 
boiler plates and plates for teidge-builting purposes. 
All branches of the engineering and allied trades are 
busy, including ironfounders, pattern-makers, boiler- 
makers, tank-makers, bridge and girder constructors, 
&c., as well as the chief engineering branches. This 
activity also extends to all Finds of railway work in 
the various departments. The hardware industries 
are also busy for the most part, Admiralty work of 
various kinds being pressing in some departments. 
The indications are that this pressure will continye 





for some time to come. The outlook 
encouraging, but there is some complaint as to prices 
lagging, considering the general activity. There are 
no serious disputes — in the iron and steel trades, 
which are regulated by scale, or in the iron, steel, 
and metal-using trades at the present time, nor are 
aa any indications of labour troubles in the near 
uture. 


poeuty is most 


In the Birmingham district a steady business has 
been doing, prices being well maintained. Black 
sheets have improved in demand, for galvanising and 
working-up purposes, both for home and export 
accounts. Bars of all qualities have been firm in price, 
in common with the firmness of pig iron, but prices 
have not advanced beyond that extent. The general 
run of trade has been good in the district ; in branches 
of trade unions having 22,563 members, only 326, or 
1.4 per cent. were unemployed. Generally the engi- 
neering branches of industry have been well em- 
ployed, but in the cycle trade there has not been much 
pressure. In the brass, copper, and other metal trades 
employment generally has been good, except in the 
lighter branches, which have been rather quiet. In 
the larger type of military work, and in the ammuni- 
tion trade a has been good. The railway 
wagon shops are busy. 

The Engineering and Shipbuilding Trades Federation 
have been endeavouring to obtain the concession of 
weekly payments of wages in the Clyde district. The 
men state that the practice is general elsewhere, and 
they seek to make it uniform. They further say that 
the East of Scotland Employers’ Association have pro- 
mised to concede it when the Clyde and Forth districts 
make the concession. The Clyde employers, in a 
courteous communication, state that they do not see 
their way to depart from the position previously taken 
up, as _ letter of March 16, 1897. The men have 
adopted a resolution to take measures to obtain the 
concession asked for, and the Federation is urged to 
take such action as will lead to the granting of weekly 
——- But all such efforts are to be peaceful, at 
east for the present. 





Matters show no improvement as regards the 
South Wales coal strike. The men have voted plenary 
powers to the provisional committee, and the fact has 
been communicated to the employers. A conference 
was accordingly held on the 3lst ult. It showed a 
complete disagreement between the masters and the 
men, the latter arguing that wages should determine 
prices, and not vice versd. The masters adhered to 
their published proposals and the conference was 
adjourned till Saturday. Unless the men then come 
prepared with some more practical scheme, it is to be 
feared that the dispute will still continue. The men 
at Merthyr made a demonstration against the ‘‘ black- 
legs” on Friday last, compelling them to promise 
not to resume work. They first commit the blunder 
of striking, and then seek to compel others to follow 
suit. This is a dangerous game, and it is one that 
will bring about retaliation. The Penrhyn quarrymen 
struck because they were not allowed to act in unison ; 
now the colliers want to compel men to act in unison. 
The compulsion is the same, only that it is used in an 
opposite direction. The dispute in South Wales is 
scarcely supported even by the union. It is deemed to 
be a mistake, but when the men are out, and women 
and children are starving, the unions vote sums in 
relief. The Miners’ Federation voted 500/. per week, 
but the Federation hope to get rid of the sliding scale, 
and to effect an amalgamation on a broader basis. 

The Miners’ Federation at their conference in Man- 
chester have decided to apply for an advance of 10 per 
cent., but before any action is taken to seek a con- 
ference with the mine owners to discuss the matter. 
By thus acting it is possible, nay probable, that a strike 
will be averted. Whether the 10 per cent. is given, or 
a compromise is agreed upon remains to be seen, but 
as advances have been conceded in other quarters pos- 
sibly the 10 per cent. may be conceded, with an 
arrangement as to when it shall be put in operation. 

The Admiralty have prepared a new scheme of piece- 
work for the caulkers, riveters, and hand-drillers, who 
were the persons mainly affected in the agitation which 
led to the discharge of four men at the Portsmouth 
Dockyard. Before its final adoption the scheme is to 
be tried to see how it will work. After a month’s 
trial, if satisfactory, the new scheme will be adopted 
permanently. This is an excellent way of dealing 
with such matters; test the plan first, and then if right 
adopt it. 





Vigorous efforts are being made to float the Workers’ 
Union, a half political, half industrial organisation, 
the chief objects of which appear to be to increase the 
number of labour representatives in Parliament and 
upon the various local bodies, and to create an ad- 
vance movement in wages, working hours, and other 
conditions of labour. ite very wide programme will 





be its ruin, though it will possibly run its course for a 
year or two and then disappear. Such organisations 
seldom last many years with any vitality. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Address by the President, Mr. SAMUEL WAITE JOHNSON, 
delivered on Wednesday evening, April 27, 1898. 
(Concluded from page 678.) 

Carriages and Wagons.—F rom the mgers’ point of 
view, the greatest improvements iene tanh Saat ie the 
convenience and comfort of passenger coaches. In the 
early days of railway enterprise most attention was paid 
to the carriage of minerals and goods; and it does not 
seem to have been thought that the convenience of rail- 
way passengers would have to be considered in the way 
it now is, for some classes of vehicles in which the public 
had to travel were not so comfortable as the modern 
cattle-wagon. But the great immunity from danger, and 
the rapid transit afforded by railways generally, have 
caused increasing numbers of passengers to avail them- 
selves of the facilities offered ; and the railways have con- 
sequently been able to do much for increasing their com- 
fort, not only by improving the — and punctuality of 
trains, but y making the vehicles convenient, com- 
fortable, steady, and even luxurious. In this country the 
stage-coach type of carriage, having side doors, has held 
its own to a large extent, owing, no doubt, to our insular 
reserve, and to the fact that the average passenger does not 
travel a great distance. On Continental lines, however, 
and especially in America, the corridor carriage and the 
central- e car have largely superseded the older form 
on all through trains. 

Both in passenger coaches and in vehicles for carrying 
various descriptions of goods and minerals, modern prac- 
tice has tended towards a general interchangeability of 
parts. In the bodies of passenger coaches a certain 
amount of variability in size, to suit different conditions 
of traffic, is, perhaps, necessary ; but as passenger trains 
do not require such constant breaking up and re-mar- 
shalling as goods trains, the tendency has been towards 
building long heavy cars. By placing eight or more 
wheels under one coach, bogie trucks can be used ; and 
these not only take sharp curves better and give less fric- 
tion than a sae and nearly rigid wheel base, but they 
also pass over the rail-joints more steadily. With few ex- 
ceptions in this country the size of wheel used on pas- 
senger vehicles is nearly the same on all railways, namely, 
3 ft. 6 in., the load on the tread being sufficiently small to 
allow the tyre to run a long —— before wearing thin. 

The dimensions, kindly furnished by Mr. T. G. Clayton, 
of the chief types of passenger vehicles which have been 
used, or are now in use, on the Midland Railway, are 
given in Table XIII., page 710; and outline drawings to 
scale are shown in Figs. 18 to 38, page 705. In a diagram 
exhibited is shown the most recent express dining train 
running between some of the large towns on the Midland 
Railway. It consists of six vehicles, and, as will be seen 
on reference to Table XII., page 710, weighs in the 

ate 152 tons, and with the locomotive, passengers, 
and luggage, nearly 256 tons; this weight, however, is 
liable to be greatly increased at busy times by the addi- 
dition of extra vehicles. 

In the case of goods traffic we have conditions strongly 
militating against long heavy wagons. In the first place, 
goods and mineral trains have to be broken up and re- 
marshalled at numerous points and the wagons have fre- 
_—_ to be moved by horses and also by manual labour. 

uring shunting —- too, the motion of the wagons 
has tobe _—— y the elasticity of spring buffers ; and 
the greater the weight to be dealt with, the slower the 
shunting operations must be. Such conditions have led 
to the standard wagon which has four wheels, carrying 
from 8 to 12 tons. In Figs. 39 to 60, page 708, are 
given outline sketches of several types of wagons, old and 
new; and in Table XIV., e 710, will be found their 
leading dimensions, weights, &c. 

Brakes, &c..—With increasing speeds the necessity of 
having better control over trains has made itself felt more 
and more; and has led to the use of powerful brakes, not 
only on the locomotives and brake vans, but also on all 
the vehicles of passenger trains. Owing rh ged to the 
fact that ejectors, capable of raising a high vacuum 
quickly and economically, can be made of small size and 
light weight, the automatic vacuum brake has come 
steadily to the front, being recommended by its simplicity, 
durability, and efficiency. Improvements are also being 
made in the lighting and warming of the passenger 
coaches, the old oil lamps giving place to oil-gas lamps 
and electric light, and the foot-warmer to an apparatus 
warming the entire coach by steam or hot water from the 
locornotive boiler. A promising system of electric light- 
ing for railway trains has been introduced for some years 
on a number of English and foreign lines. Each coach 
is fitted with a complete electric-light apparatus, which 

uires only occasional attention ; and, therefore, the 
lighting of each carriage is quite a of its posi- 
tion in the train, or of the system of lighting fitted to 
others—a highly desirable result to attain. These im- 
provements, it is clear, cannot be obtained without 
making considerable additions to the attached to 
carriages and locomotives; indeed, the firebox front of a 
locomotive becomes every year more and more crowded 
with valves, cocks, and pipes for steam-sanding gear, in- 
jectors, warming —, brakes, and lubricators ; while 
the space beneath the frames of the coaches is a network 
of brake-gear pipes and couplings ; not to mention vacuum 
and oil-gas reservoirs or electric accumulators underneath 
the coach body. 

Additional Lines, and Signalling.—So restricted have 
become the conditions under which it is considered ad- 
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visable to indulge in high speeds, that, wherever the | they were only single lines of rail. Thus in 1894 sixteen 
goods traffic is heavy, additional lines have had to be laid | of the principal railways in England and Wales are re- 
down, so that the express trains and other passenger | turned as having 10,581 miles open for traffic ; whereas, if 
services may not be interfered with, and that the abso- | the actual length is taken of the lines of rail shown by 
lute block system may be enforced. A runaway train | the detailed Tables to be in use, the figure is raised to 
or inattentive driver must then pass at least two sets of 19,045, being an increase of 80 per cent. upon that given 
distant and home signals before a collision is possible. | in thesummary Table. Even the higher figure, of course, 
The electric telegraph is now the important and necessary | does not include siding accommodation. : 

means of working and regulating the enormous traffic,| Permanent Way.—The increasing weights of rails and 
which is passed with such ease and regularity on our | chairs, the substitution of steel for wrought-iron and | 
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factory portion of the road; for, when the fishplates 
are well screwed up, the slight movement which takes 
lace between the surfaces leads to wear ; and even when 
ock nuts are used, the joint becomes loose unless it is 
riodically screwed up. The use of longitudinal sleepers 
y no means obviates these difficulties; for, as the 
rs are —__ — — —— a when the 
passes over, and they have uently to be packed up. 
page 709, kindly furnished by Mr. J. 2. 


Figs. 61 and 62, ; r 
civil engineer of the Midland Railway, 












MIDLAND GOODS WAGONS, 1844T0O 1/897. 
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Cattle Wagorv. 1851. 
——— Low-sided Goods Wagon. 
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Covered Cattle Wagow, 1861. 
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£0-Ton Boiler Truck, 1867. 40- Ton Boiler Truck, 1864. 


Fig47. 


Fig.46. 


8-Tow High-sided Wagon, 1897. 
Fig.48 vt in 
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MIDLAND G00DS WAGONS 1882 To 1897 
Fig. Long Cattle Wagor. 7897. 





Fig.52 2.0 Goods Brake Vaw.7897. 
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Fig.59. 50'Ton Truck 1884. 











TE ni. 
Fig.60.30 Ton Boiler Truck 1897. 
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railways at high speeds, With its aid the absolute block | cast-iron bridges, and the close attention paid to ballast- | 
system has been made nearly aon and renders the ing, serve to show the extent to which railway engineers 
running nearly absolutely safe. Without such mechanical are sensible of the necessity for keeping the road well up 
and electrical appliances, the present traffic could not to the loads it has to carry. ate the use of iron rails, 
possibly be worked. : owing to the rapidity with which they split and laminate, 
In the summary Table for the United Kingdom, pub- would now seriously interfere with the working of the | 
lished in the Board of Trade railway returns, the increase line, in consequence of the frequency with which they 
shown from year to year in the length of the lines opened have to be relaid. Moreover, the improved processes 
for traftic fails to indicate the magnitude of the exten- introduced in recent times for the manufacture of steel of | 


sions which have really been made; for no account is | all qualities have so reduced its price, that not only does | 
taken of the many lines of rail running side by side be- | it make the best rail, but it is also the cheapest. Un- | 
tween some stations, all roads being treated us though doubtedly the rail-joint is at present the most unsatis- | 





| and only 15 ft. long, is shown side by side wi 


give a good idea of the improvements which have been 
made from time to time in the size, weight, and shape 0 
the chairs and rails used on this railway, or on lines which 


' now form part of the system. Here the section of the old 


Ib. per yard 
th the ater 
steel rails, which for 1896 weigh 100 Ib. per yard and mea- 


wrought-iron fish-belly rail, weighing only 35 


| sure 36 ft. in length. The danger of points and crossings 


has been largely diminished by the use of locking devices, 

and by fixing facing points at junctions only, or only 

where absolutely necessary. J : : 
Gauge.—My ideal gauge for a railway is 5 ft. 3 in. How 
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many of the difficulties experienced by locomotive super- 
intendents and mechanical engineers would have been 
avoided had the 4 ft. 84 in. gauge been superseded years 
ago by the 5 ft. 3 in. gauge! The crowding of machinery 
into the confined space between the frames limits the 
boiler diameter when the wheels are large, cramps the 
firebox width, and unduly reduces the dimensions of 


crank-bearing surfaces and webs. All these obstacles 
would have disa red, and many things which are now 
so difficult would have been easy of accomplishment had 


the gauge been made somewhat broader. : 

The progress of railway engineering in the past having 
been so t, our thoughts naturally turn to the future ; 
and, although prophecy is proverbially risky, I cannot 
help thinking that the signs of the times point to elec- 
tricity as likely to prove a most important agent in the 
hands of future railway mechanical engineers. 





It has been my endeavour.in this address to show how 


Lewester & Swannington 
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brought all parts of the world within comparatively easy 
reach of one another, thus enabling the “‘old country” to 
profit by the growth of the more distant portions of the em- 
pire, as well as by the prosperity of neighbouring nations. 


Permanent Way : Rails and Chairs.—See Figs. 61 and 62. 
—Malleable iron rails introduced about the year 1805, at 
Wallbottle Colliery, near Newcastle-un-Tyne, by Mr. C. 
Nixon ; the rails were square bars 2 ft. in length. In 
October, 1820, Mr. John Birkinshaw, of the Bedling- 
ton Iron Works, obtained a patent for an improvement 
in the form of malleable iron rails, which were formed by 

assing bars of iron, when red hot, between rollers. 

hese rails were generally formed in lengths of 12 ft. to 
15 ft., fastened by wrought-iron keys into cast-iron 
chairs, which were spiked down to timber sleepers about 
3 ft. apart. (See ‘‘ Practical Treatise on Railroads,” by 


Nicholas Wood, published 1851.) 
Midland Counties. 

















Birmingham & Derby. 





2. Midland Counties Railway, between Rugby and 
Derby, opened May 30, 1839. Wrought-iron rails of 
double-headed pattern, keyed into cast-iron chairs, which 
were spiked down to blocks of Derbyshire millstone grit 
5 ft. apart; and also cast-iron chairs spiked down to 
Kyanised larch a 3 ft. apart. Rail - joints 
made in a special joint chair weighing 28 lb. ; ordinary 
chair, 23 lb. ; weight of rail, 78 lb. per yard. oe “The 
Midland Railway, its Rise and Progress,” by F. S. Wil- 
liams ; and Law and Burnell’s ‘‘ Civil 2 

3. Birmingham and Derby Railway, opened June 30, 
1839. Wrought-iron rails, keyed by means of a wrought-iron 
ball, and cotter into cast-iron chairs, which were spiked 
down to oak cross-sleepers of half-round section. eight 
of rail 56 lb. per yard, length 15 ft. The rail being laid 
in the chair, the ball was pushed in through the trans- 
verse hole till it touched the web of the rail, and the split 
wrought-iron key was then driven in through the longitu- 
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Fic. 62. Raitts aNp CHAIRS USED ON THE 


largely and how regularly our railway traffic has increased, 
and how | soe has been the prosperity of this country 
since rapid means of transport were rendered possible by | 
the invention of the locomotive engine. Our retrospect | 
deals in a great measure with the 60 years during which | 
Her Most Gracious Majesty Queen Victoria has so benefi- 
cently reigned over us, and brings us to the year set apart 
bya grateful people for her jubilee. Such a retrospect 
cannot fail to give confidence in the future, because the 
conditions affecting both railway and marine engineering, | 
Which have so greatly mets f progress in the past, are | 
still dominant, and these two branches of locomotion have | 
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Miptanp Rattway From 1850 ro 1897. 


1. Leicester and Swannington Railway, opened July 
17, 1832. Wrought-iron rails of fish-belly pattern, similar 
to Birkinshaw’s; 15 ft. long, 34in. deep at centre between 
bearings, and 24 in. deep at chairs, fastened by wrought- 
iron keys into cast-iron chairs, which were spiked down 
to oak cross-sleepers of half-round section 8} ft. long, bound 
at the ends with aniron hoop. Rail-joints made in a chair ; | 
rail ends square, held in ition over joint chair by two 
wrought-iron keys ; in ordinary chairs only one wrought- 
iron key was used. Weight of rail, 35 lb. per yard ; ordi- 
nary chair, 14]b. ; joint cade: 17 1b. Example in Leicester 
Museum, and also in Engineer’s office, Derby. 











RaiLs AND CHAIRS USED ON THE Miptanp RaiLway From 1832 to 1849, 


dinal hole, pressing the ball tight against the rail. The 
joints were made by a half lap, the two rail ends being 

eld in position by a ball and cotter on each side. Weight 
of ordinary chair 20 lb., joint chair about 23 lb. 

4. North Midland Railway, between Derby and Leeds, 
opened May 11, 1840. rought-iron rails of double- 
headed pattern, 65 Ib. per yard, keyed into cast-iron 
chairs, which were spiked down to timber cross-sleepers. 
Rail-joint made at a chair. Weight of ordinary chair 
20 lb., joint chairs 24 Ib. 

5. a and Gloucester Railway, opened June 
24, 1840. rought-iron rails of flat-bottomed pattern, 
56 Ib. per yard, laid in chairs spiked down on longitudinal 
timbers of triangular section, apex downwards, cut out 
of 14-in. square baulks; also on cross-sleepers of half- 
round section 24 ft. apart. Rail secured in chair by out- 
side wood key. Ordinary chair same section as joint 
chair, but narrower base. Weight of ordinary chair, 
17 lb. ; joint chair, 25 Ib. 

6. Nottingham and Lincoln line, opened August 6, 1846 ; 
also Syston and Peterborough line, opened Ma, 1848. 
Wrought-iron rails of Tame Valley pattern, 65 lb. per 
yard, keyed outside into cast-iron chairs, which were 
spiked down to uncreosoted sleepers. Weight of ordinary 
chair, 18 lb. ; joint chair, similar pattern but wider, 30 Ib. 

. Mr. W. H. Barlow’s saddle-back pattern, introduced 
1849, used on portions of main line and _ branches. 
Wrought-iron rails, ey about 125 lb. per yard, laid 
directly on ballast without chairs, and hel ther by 
angle-iron ties 3 in. by 3in. by 4 in. placed 10 ft. apart. 
These ties not preventing the rails from rocking and 
—_ they were replaced by wrought-iron sleepers 
of similar section to the rail, 10 ft. apart; and, finally, by 
triangular timber transverse sleepers, into which the rails 
were notched and held down . & . Weight of rail 
finally, 92 lb. per yard. (See Proceedings Inst. C.E., 
1850, vol. ix., page 391 ; and 1857, vol. xvi., page 246.) 

8. Midland Railway round-top rail, introduced 1850, 
used on portions of main line and branches. Wrought- 
iron rails of double-headed pattern, 80 lb. per yard and 
20 ft. long, secured by outside wood keys in cast-iron 
chairs of 28 1b. weight, which were spiked down to un- 
creosoted sleepers. ail-joints covered by ordinary fish- 
plates. 

9. Leicester and Hitchin line, opened June 1, 1857. 
Wrought-iron rails of double-headed san 80 Ib. per 
yard and 20 ft. long, secured by inside keys into cast-iron 
chairs of 34 1b. in weight. 

10. Bedford and London line, opened July 13, 1868, 
Originally wrought-iron rails. Finally, steel rails of 
double-headed pattern, 83 1b, per yard and 20 ft. long, in 
cast-iron chairs of 34 1b. weight and exactly same pattern 
as on Leicester and Hitchin line ; inside keys. 
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method enables wave-lengths corresponding to a great 
TABLE XIII.—Min.anp Rattway PassenceR CARRIAGES, 1839-97. number of — lines, easily to be determined by in- 
spection. . he ae introduced by the silver do 
not affect the final result. 
Body. Compartments. = Professor Threlfall congratulated the authors on their 
a2— Eg discovery of a method that would tly reduce the 
“ = j labour of calibrating spectra, and at the same time give 
See Figs. 18 to 39, page 7(5. 2 os |S such accurate results. | ages 
Date. 5 Pi a. mag) =. Professor Boys said the simplicity of the apparatus 
DESCRIPTION OF CARRIAGE. = Z , | 83 as . |added tly to the value of the method. It would seem 
= = = a Sou is% 8 8 = to him better if the slit were somehow contrived within 
z= zi¢|8 ees 38 ie ‘5 | the film space, All want of definition due to rays falling 
= = I S “usted oe - ae = |at different es upon the collimator object-glass would 
seced _— —|——— : eager ——-- | thus be avoided, and only a small part of the glass plates, 
2 ft. in. | ft. (ft. in./ft. in. ft. i - ‘Oj 12 tons | ¢.¢., the slit, would require to be strictly parallel planes, 
1839 | First class, three compartments... .. —«. B 0 8 15 6 6 6 4 2 The limit of accuracy in the authors’ method depended 
saad —“~ — a ane — —— aie an 3 0 13 0/6 5} 4 2 5 4} 64 upon the collimator, not upon the optical perfection of 
1842 | Third class uncovered, seats round sides and ends, 80 s} 17 9 i —— woh go that previous methods had 
andin centre .. “" =a = os ss s 7 8 5 L € l ; i0u s ha 
1844 Second a, oa compactmenta, open from 2 9 8 15 8 always required experienced oe ge yon for mapping 
end to end, no glass in sides ) , : out results. n the new met that work could easil 
1848 | Composite ee — one third-\ 5 & 4 10.66 { = class : =) 5 8 26 be done by an assistant. ' y 
RAE noes aa - _ |feentre’ 510) ~ 9 _Mr. Edser said that by putting the two plates imme- 
1848 First class, three compartments is “< 3 6 10 (18 0/7 3 ends 514s)? 18 diately in front of Lape only a veer small part of the 
1848 e two compartments and coupé end 3 6 5 1B: Sia ® ye = 10 glass is concerned in the action ; light coming through at 
ae 4 ; tre 5 9 \ ‘ ‘ le would not reach the lens in the collimat 
Second c ents 13 6 | hy 6|7 3|{o | 5 9 24 an an r \ or. 
1848 Sovend ae compartm - ee 5 j \ ends 5 8f/ Professor Boys, vice-president, then took the chair, 
1848 | Third class, six a ee) 3 6 ‘8 jar 3 and Mr. Campbell Swinton read a paper on ‘Some 
| A i i alza| se  (e2| 2 Further Experiments om the Circulation of the Residual 
san Composite, two first and two second-class com- | 36 | wol7el! ast class 6 id 6 6 28 p-taeage eee as = —— Tubes.” an re ere 
ce partments a” , 4 (2nd ,, 1 that followed the former paper on this subject, at the 
1865 | Third class, tour compartments, open from wm 36 112 |0 0/178 7 6 6 40 a on —— 1898, 7 Appleyard had 
fs to end above seat backs P = all ‘ cae? : suggested that, in tracing the cause of the rotation of the 
1867 | First class, three compartments -- 3 6 12 20 a ae 4 : 2 “ exploring mill, it would lead to simpler results if the 
ee on % heal kigthe, wate eae Ist class 6 9 ) ix vanes were made of some light conducting substance, for 
1874 | Composite, two first, two third, and one luggage’. ¢ 19 29080 {irs ie - fae | 32 10.25 | it was probable that mica introduced complications by 
compartment ) luggage 4 0 ) retaining the a. Mince Boys Seg pointed out 
ane ahien aliotiaed 4075. | that the mica might guilded. Such a tube has now 
Piercssstct _eiesepeies ‘ ‘ tere Ist class 7 3 been made by Mr. Wolff. With the guilded mica vanes 
1875 | Composite, three firsts, four thirds, one luggage, | 3 g / 46)\ 54 9/3 0 {3rd ,, 511 } 8 44 58 22.50 | so placed as to be outside the cathode stream the mill 
siz-wheeled bogies, monitor root Nels menece id : behaves in a manner similar to the non-conducting insu- 
/ | \ . . = 
1877 Composite, three firsts, two thirds, one luggage, | 74. 3 li ols 0 J and ig oe BAe ee 38 17.35 lated mill. It shows a greater tendency to assume a 
four-wheeled bogies ) 1225 ‘luggage 5 24) position of stability, due to electro-static induction ; this 
: : . Ist class 7 3 renders it somewhat troublesome in starting, but, when 
1ss9 | Composite, three firsts, two thirds, one luggage, on S| 4881 5 ard, 6 0 a = once under way, the mill rotates always when excited. 
two first sweetly — 3 74) a7 j 8 8 | 8 O |) Javatories 3 6 ! . “ annie Occasionally, when starting, a few reverse revolutions 
en eee weer a f luggage = 7 11 are observed, these are probably due to electrostatic 
1896 First-class dining, one dining and one eee. i influence and momentum, and also possibly to eddy 
saloon, with kitchen aod pantry, and ladies'\|  73/{| 52blign 0/8 0| 126and239 | 8 6 18 34.75 | currents in the residual gaseous matter. But it is found, 
and gentlemen’s lavatories, six-wheeled bogies, \ c41l J : = 4 4 z a 
; ‘ 
—_--7 - ; Mean of el Games MON tiem saode to 
1897 Composite* dining, two first dining-saloons, one : Es hess a stre 3 : rom an 0 
first smoking compartment, three third oe | 71 531 go 0 g 6 fistelass 7 9) g g f15 first \ 9) 65 | cathode, follows the reversal immediately after one or 
partments, and — first and two third lava- J \je40 J ard, 6 6f (28 third J two oscillations. An a connected to the mill 
package ae ; 3 through the pivot and needle-point shows the vanes to 
1897 | Third-class* dining, one dining and one smoking-\ . -,/ 5241 ¢ 25 2 | . ‘' : 4 
saloon, and ladies’ and gentlemen’slavatories f * 4) cso 5 9 8 6 25 0 8 8 48 | 30.60 | be always electrified positively. The results are con- 


c = Distance between centres of bogies. 


* The cooking, &c., for these two dining-carriages is done in a separate cooking van, 31 ft. long on six wheels, placed between 
r the two carriages, and communicating with them by means of flexible covered gangways. 


Taste XII.—Midland Railway Express Dining Trains 


now Running between Bradford, Leeds, 
and Bristol. Weights of Engine, Tender, 


Engine and Tender. 


Engine, single driving wheels, bogie 
Tender .. . - - i 
Vehicles. 

Composite bogie carriage, fitted with lavatory 
ox first-class dining bogie carriage 
Kitchen .. * - = as oe 
Third-class dining bogie carriage . 
re bogie carriage, fitted 
Guard's brake .. se ; 

Passengers and luggage 


Total .. 


Taste XIV.—Midland Railway Wagons, 
Figs. 40 to 61, page 708. 








x 

2 ss 

; B = Brake Van os oo S 

S W = Wagon. =3 P| = 

a eR | s& Pe 
ft. in. ft. ft. in 
1844 Low-sided goods W 3 0 74 14 7 
1848 Goods wagon 8 9 st 14 0 
1845 Brake =. 3.0 8 13 0 
1850, Timber __,, 3.0 6 10 0 
1851 Cattle ” ~|8 0; 8 13 0 
1858 Low-sided goods W 3 0 sh 14 0 
1861 Covered cattleW .. 3 0 9} 16 6 
1861, 20-ton boiler truck.. 3 0 15 23°40 
1864) 40 ,, ” ” 8 0 18 26 6 
1897| High-sided wagon .. 3 2 9 14 11 
1897) Covered goods W .. 8 2 10 16 6 
1897 Long cattle wagon.. 3 2 11 19 1 
1897, 10-ton goods B 3 ij 9 15 0 
1897} 20,» 4 10 18-2 
1890; 12 ,, case wagon.. 3 2 18 30 0 
1889) Twin boilertruck .. 3 2 9 136 0 
1884! 15-ton truck. . (3 2 20 24 0 
1882) 18-ton boilertruck.. 3 6 22 23 2 
ISS] 40-ft. case wagon 2 8 20 40 0 
1889, 40-ton armour-| . 9 f 18 ) 4 0 

plate truck / “ire 7s} ~ 

1884) £0-ton truck 18 @ { on } 37 74 
1897 30-ton boiler truck... 3 2 4 = i 61 0 


with lavatory . ; 


in. ftin 


Birmingham, 
and Vehicles. 


Tons. 
47.112 
38.875 





.. 255.787 


1844-97. See 
} 
3 u 
Pa oO 


tons tons 
a 6 


Width. 


6 
6 
6 
6 
6 
6 
20 
40 
8 
8 
8 


~ 
LOUTH SH SPOS 





3t 
| 15 
18 


DODACI AGsIAIN AIST 


2| 40 


| 50 


a 


30 


a 


¢ = Distance between centres of bogies 


i = Length over both trucks. 
t = Tare of beth trucks. 


11. Settle and Carlisle rail, introduced 1870. Single- 
headed steel rails, 81 lb. per yard and 24 ft. long ; chairs 
of 40 lb. weight ; inside keys. 

12. Improved Settle and Carlisle rail, introduced 1875. 
Single-headed steel rails, 83 lb. per yard and 24 ft. long ; 
chairs of 40 lb. weight; inside keys. 

13. Midland Railway 85 Ib. steel rail, introduced 1879. 
Length, 30 ft. ; chair 40 lb. ; inside keys. 

14. Midland Railway 85 lb. steel rail, introduced 1884. 
Length, 30 ft. ; chair, 50 lb. outside keys, 

15. Midland Railway 100 lb. steel rail, introduced 1896. 
Length, 36 ft. ; chair 54 lb. ; outside keys. 

Examples of all the above are preserved in the Engi- 
neer’s offices at Derby. The Midland Railway was incor- 
porated May 10, 1844. 


THE PHYSICAL SOCIETY. 
AT the meeting of the Physical Society, held on 
May 27, Mr. Shelford Bidwell, President, in the chair, 





a paper by Messrs. Edwin Edser and C. P. Butler, on 
| **A Simple Method of Reducing Prismatic Spectra” was 
|read by Mr. Edser. The production of interference- 
| bands in a continuous spectrum is capable of furnishing a 
| reference-spectrum which can be employed to determine 
| the wave-lengths corresponding to the bright lines in a 
spectrum of a metal or of a gas. The authors discuss 
various methods by which such bands can be formed. In 
their final experiments, an air-film between two plane 
parallel glass plates is inserted in front of the slit of the 
spectrometer, in the path of the incident light. Owing to 
the interference of the direct ray with that twice inter- 
nally reflected, bright bands separated by dark intervals 
are observed in the spectrum ; these bri he bands corre- 
spond to a series of different waves, whose lengths are 
easily determined for the whole series, when two of them 
are known. The bands are much improved by partial 
silvering of the two internal surfaces of the glass. It has 
been found that ordinary plate-glass, if well chosen, is good 
—- for all these experiments. In order to adjust for 
parallelism, a spot of light, or the filament of a glow lamp, 
1s viewed through the silvered surfaces. A long train of 
images is generally visible; these must be brought into 
coincidence. If now a sodium flame is looked at through 
the film, interference bands are seen. These bands must 
be adjusted ad psy ~we to be as broad as possible. An 
arc-lamp is used for illuminating the collimator slit. The 


authors exhibited the apparatus, and showed photographs 
of spectra-scales with the appropriate wave-lengths cali- 
brated upon them by this method. The results so ob- 
tained were read from the spectrometer to 0.4 of a tenth- 
metre with an ordinary pocket lens. A simple graphic 








The author concludes that at very high exhaustions 
there exists a molecular or atomic stream from anode to 
cathode which carries a positive charge and travels at 
high velocity outside the opposite cathode stream. 

fr. J. Quick asked what was the minimum degree of 
exhaustion required to produce these results. 

Professor Boys said that the experiments gave some 
amount of probability to the truth of Mr. Campbell 
Swinton’s hypothesis, but it did not altogether prove the 
mechanical theory of rotation to be correct. He was 

lad that the chance of suggestion at the last discussion 
7 led to such interesting experiments being continued. 

Professor Threlfall mentioned that Boettger had 
devised a method for gilding mica by a chemical process, 
that was much to be preferred to ordinary guilding. 

Mr. Campbell Swinton said it was necessary to exhaust 
the tubes as completely as possible to a point, where it 
was only just possible for any discharge at all to pass 
through them. If the rotation was due to electrification, 
there must still be some mechanical process whereby the 
charges get to the vanes; a stream of residual gas satisfied 
that condition, 

The Vice-President proposed votes of thanks and the 
meeting adjourned until June 10, 








American Rats ror Russta.—A British steamer has 
left Baltimore for Vladivostock with 1700 tons of steel rails. 


CATALOGUES.—Messrs. Hayward-Tyler and Co., of 10 
and 92, Whitecross-street, London, E.C., have issued a 
very elaborate catalogue of sanitary and hydraulic fit- 
tings for houses, offices, and the like. One fitting in par- 
ticular should recommend itself to Londoners, where the 
stop-cock connecting the house to the water main 1s 
generally placed inside. This fitting is a combination 
stop-valve, having plugs at either side of the valve. By 
closing the latter, and opening the plug on the house side, 
the house pipes can be completely drained of water in 
time of frost, and damage thus prevented. A tap can be 
fitted on the street side of the plug, allowing water 
in hard weather to be drawn direct from the main, 
whilst the house pipes are kept empty. It would 
be impossible to enumerate the great variety of 
fittings of all kinds illustrated in this catalogue; but 
we may mention that these range from the smallest- 
sized suck taps to sluice valves 24 in. in_ diameter. 
Many types of closets and cisterns are also illustrated. 
The usefulness of the catalogue is much enhanced by a 
very complete telegraphic code, and by the fact that 
prices are in every instance aftixed.—The Dermatine 
Company, Limited, of 95, Neale-street, London, E.C., 
have sent us a copy of a pamphlet setting forth the many 
uses to which their speciality has been successfully 
applied. These range from boot soles to belting, and 
from gauge-glass aon to air-pump valves. Hydraulic 
packings are also made of this material, and are highly 
recommended by the company. 
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STEEL PERMANENT WAY.* 
By Mr. Ricuarp Price-Wi1tiAMs, M. Inst. C.E. 


Wirt the more than 30 years’ experience we now have 
of the high qualities of the material, it is perhaps 
scarcely necessary for the writer of this paper to explain 
that, as its title; indicates, he has confined himself to the 
subject of steel permanent way, the results of that experi- 
ence having conclusively proved that the iron rail, with 
all its excellent qualities, to which, and the genius of 
Stephenson, we owe the very existence of railways, has 
proved, like another Frankenstein, unable to cope with 
the destructive effects of the monster traffic and tractive 
power called into existence. 

The life of the best description of iron rails at the time 
of the invention of the Bessemer process, on some of the 
most heavily worked portions of the main lines in this 
country, only averaged about a couple of years; and 
where the traffic was exceptionally heavy it was, as the 
writer can testify, measured even by months, the average 
life, if estimated by the amount of traffic it was capable 
of enduring, being about 17} million tons.+ 

Such, however has been the enormous growth of railway 
traffic since that time, accompanied as it has been by a 
corresponding increase in the weight and speed of the 
engines and trains, that it would admittedly be impos- 
sible at the present time to carry on the traffic at all on 
such heavily worked lines as, for instance, the Metro- 

olitan, District, and other intensely worked suburban 
ines, without the aid of the Bessemer steel rails. 

As illustrating the remarkable increase of railway 
traffic in this country during the period in question, it 
may be mentioned that, while the mileage of new railway 
opened (consisting for the most part of branch and light 
traffic lines) has not quite doubled, the tonnage of goods 
and minerals carried has more than quadrupled ; the train 
mileage, number of engines (of much greater weight and 
traction power) and vehicles have considerably more than 
trebled ; the intensity of the traffic, as measured by the 
number of tons, engines, vehicles, and train-miles per 
mile, has also increased very much in the same proportion. 

Having regard to this, and to the well-established fact 
of the over-taxed condition of the permanent way at the 
time of the discovery of the Bessemer preeees, it is 
impossible not to recognise the remarkable opportune- 
ness, to say the least of it, of the particular time which 
witnessed the discovery of a process by which a material 
has been produced possessing in a high degree all the 
requisite qualities of strength and durability so much 
needed to resist the destructive effects of the largely 
increased traffic even of that day, still more so to meet the 
requirements of the enormous increase which has since 
occurred, to which reference has been made ; and what is 

rhaps even more remarkable still, is that the illustrious 
inventor of the Bessemer process was not at that time at 
all aware, as he had often admitted to the writer of this 
paper, of the then over-taxed condition of the permanent 
way, and obviously much less capable of forecasting the 
far greater demands upon its powers of endurance which 
the future had in store for it. 

Continued Decrease in the Cost of Maintenance of Way 
and of Locomotive Stock.—The figures in the annexed 
Table, besides bearing testimony to the remarkable 
growth of the railway traffic throughout the kingdom 
during the last 36 years, very strikingly show that since 
1874 (the period about which the principal main lines had 
become relaid with steel rails), in spite of the large 
increase of traffic, a very marked decrease has occurred 
in the annual cost per mile of the maintenance and re- 
newal of the permanent way ; directly attributable, as 
will presently be shown, to the road having been relaid 
with this much more durable material, the slight increase 
observable in the Table during the last few years being 
mainly due to the increased cost of the reconstruction 
and maintenance of stations, buildings, bridges, and the 
increased signalling expenses, the latter items not being 
ss given in the Board of Trade returns, from 
which the results in the Table have been obtained. 

In the Table on the opposite page, however, which is a 
summary of results given in greater detail in the Appendix} 
the average cost per mile of the maintenance and renewal 
of the Londonand North-Western permanent way is shown 
separately, and also the annual expenditure in the main- 
tenance and renewal of locomotive stock, together with 
the cost of maintenance per mile and per engine respec- 
tively, two of the principal items of the working expenses 
of a railway. 

By reference to the Table, it will be seen that although 
the growth and increased intensity of this company’s 
traffic has been far ter than the average throughout 
the kingdom, there has, since 1874, been = news and con- 
tinued decrease both in the amount of the annual expen- 
diture and in the expenditure per mile on the permanent 
way, which, in 1874, attained a maximum of 695,045/., or 
4461. per mile. From that time, however, it rapidly de- 
creased to 470,493/., and to 288/. per mile in 1881, and 
continued to decrease until it reached a minimum of 
449,784/. and 256/. per mile in 1887, the slight increase 
during the last few years being probably due to the re- 
aying of some of the most heavily worked portions of the 
line, with a much heavier class of rail. 

he reduction in the annual cost of maintenance and 
renewals of the locomotive stock has been equally re- 
markable, having regard to the very great increase in 
their power and weight. The expenditure, which in 
1861 amounted to as much as 273/. per engine, having 
during the following ten years been reduced to 192/. 
per engine, and during the next decade to 145/., the 





ig Paper read before the Iron and Steel Institute. 
+ Vide Molesworth, page 263. 
+ We regret we cannot afford space to publish the 


Appendix—[Ep. E.]. 





RAILWAYS.—ENGLAND AND WALES (BOARD OF TRADE RETURNS). 
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: | | Maintenance, &c., 
| — pices neg Rolling Stock. Permanent Way 
| | | and Works. 

Miles | _ ae = . = 
Open. | | | | | 
Number Total ,20tal | nual | 
‘ | Number | Loco- Car- | > Number A 
s a | ; - . 
3 Number. white. Number. | per Mile. | motives. | riage. | Wagons. yy er | — | Mile 
= } | Mile, | 
| | £& £ 
1861 7,820 87,568,208 11,197 76,962,723 | 9,807 4,956 16,648 | 154,827 176,482 22.56 | 2,116,736 | 270 
1866 9,701 | 117,313,154 | 12,093 | 104,313,855 | 10,753 6,559 | 21,840 | 196,193 224,592 23.15 | 2,856,385 | 204 
1871 10,850 | 147,419,872 13,587 140,390,915 | 12,939 8,711 25,321 | 223,370 257,402 23,22 3,576,998 | 330 
1874 | 11,622 | 166,125,931 | 14,294 | 160,922,000 | 13,846 a SRD nee My = 5,334,089 . 458 
1876 11,989 | 180,146,823 15,026 173,691,738 | 14,487 10,928 81,498 | 282,079 324,505 27.07 5,464,368 456 
1881 | 12,807 | 208,517,549 | 16,282 | 207,477,468 | 16,201 11,474 | 35,179 | 301,009 | 347,662 | 27.15 | 5,278,896 | 412 
1886 | 13,678 | 231,622,655 | 16,934 | 216,311,997 | 15,814 13,006 | 39,335 | 573,208 425,549, 31.11 | 4,967,859 | 363 
1891 | 14,156 | 270,192,062 | 19,087 | 263,826,597 18,637 14,314 | 45,048 | 434,024 | 493,386 | 34.85 6,118,746 | 432 
1896 14,708 | 293,233,280 | 19,937 300,163,796 20,408 16,130 eee 481,937 547,224 37.20 6,878,246 | 468 





variations in the expenditure per engine since 1881, as 
will be seen, have been very slight. It is needless to say 
that these reductions are in a great measure irrespective 
of the large economy resulting from the reduced price of 
the steel material used in their manufacture. 

It_will not fail to be noticed that although since 1874 
the London and North-Western Company has had 352 
more miles of railway to maintain, and the train mileage 
and tonnage per mile has in the meantime increased 50 
per cent. in the one case and 70 per cent. in the other, 
the amount annually expended on the maintenance of 
the way is absolutely less at the present time (1897) than 
it was 23 years ago ; the average decrease during that long 
period being 165,582/. annually, the total uction in 
the expenditure, as compared with what it was in 
1874, amounting to the very large sum of 3,008,389/. 
The actual amount, however, of the annual reductions in 
the cost, taking into account the increased mileage main- 
tained, and the amount of traffic, can only be correctly 
arrived at by taking the difference in the cost per mile 
maintained in subsequent years as compared with what it 
was in 1874, from which it will be seen that the total 
annual saving to the company has averaged as much 
as 248,049/., and in the aggregate to 5,705, 120/. 

The amount of the annual reduction in the cost of the 
maintenance and renewal of the locomotive stock worked 
out per engine in the sume way from 1861, when a maxi- 
mum of 2731. was attained, has become reduced to 158/. 
per engine at the present time, the reductions during the 
whole period having averaged 224,878/. per annum. The 
aggregate saving resulting from improvements in the con- 
struction, labour-saving appliances, and especially from 
the use of the much more durable and cheaper material, 
steel, and also from the reduced wear and tear of the ma- 
chinery, attributable to the very much improved condi- 
tion of the permanent way, has amounted to over eight 
millions sterling (8,095,610/.); so that altogether the 
saving to this company alone, resulting from the reduced 
cost of these two items of working expenses, has averaged 
nearly half a million annually (492,927/.), and in the 
aggregate to nearly 14 millions sterling (13,800,700/.) 
during the period in question. 

Average Life of Steel Rails.—With the large and varied 
experience we now have acquired of the material and its 
bekerioer in the road, the average life of a steel rail 
under given conditions of speed and weight of traffic can 
be very approximately determined by the wear of the rail- 
head, to a depth that would not imperil its strength, 
caused by the weight and speed of the traffic which has 
passed over it. 

The results of numerous tests and observations made by 
the writer and by others, show that the average life of a 
‘*bull-head” steel rail, possessing all the essential require- 
ments as regards the quality of the material, is about 24 
million tons* for each ;; in. wear of the rail-head, and 
allowing #in. as the safety limit for wear, this would 
give 120 million tons as the average life of a steel rail, as 
compared with 174 million tons, the ultimate life, in the 
case of the best description of iron rail; in other words, 
the average life of the ‘ bull-head ” section, under similar 
conditions of traffic as regards speed and the character of 
the line, is just about seven times that of an iron rail. 

The results of the experience we now have in regard to 
the wear of steel rails has led to a great change in its 
form, and to the abandonment of the double-headed 
reversible section, more especially on lines subject to very 
heavy traffic, the reversible form not having been found 
to answer either in the case of iron or steel rails, inasmuch 
as the bottom table soon got worn and indented on the 
seating of the chairs; the effect, when the rails were re- 
versed, being to make a very rough running road. Ithas 
therefore been superseded by the ‘‘ bull-head” where all 
the material which could be spared from the bottom table 
has been transferred to the head, which, like that which 
it is the symbol of, contains the essential elements of 
vitality. , 

The form and weight of a rail, whether of this or of 
the Vignolles section, best adapted to meet the require- 
ments of light and heavy traffic, has been so thoroughly 
investigated, both theoretically and practically, by such 
eminent authorities as Sir Benjamin Baker and others, 
that it is full time an agreement ——_ railway engi- 
neers should be come to for the general adoption of a few 
standard types. : bea 7 

The attainment of this at the present time is especially 
desirable, as, owing to the great increase in the speed and 
weight of the traffic, the renewal of many of the main 








* Minutes of Proceedings of the Institution of Civil 
Engineers, vol, xlvi. 








lines with a much heavier class of rail has now become 
necessary. At present, however, nearly every railway not 
only has its own particular section, but in many cases 
more than one is in use; and as the variations in the 
weight and form of the rails on different railways are, as 
a rule, very slight, the adoption of standard types for 
light and heavy traffic lines could be easily arranged. 

The large and unnecessary outlay of capital which rail 
manufacturers are called upon to make, in having in 
stock a large number of rolls for all these different 
sections of rails, is a serious matter, and not only in- 
creases the cost of rails, but very appreciably adds to the 
cost of the switches and crossings, inasmuch as the slide 
and crossing chairs, as well as the ordinary chairs, have 
all - be cast exactly to suit the particular section of rail 
used. 

Amongst the most noticeable improvements in the 
permanent way which have contributed to this large and 
continued reduction in the cost of maintenance, may be 
mentioned the heavier class of rails used, the increased 
weight of the chairs, sagem and shoes, the bearing sur- 
face of the chairs on the sleepers (so as to distribute the 
weight and destructive effects of the passage of the train 
loads) and the increased size of the sleepers; and what 
perhaps as much as anything has conduced to the present 
improved condition of the permanent way has been the 
strengthening of the road bed by the substitution of the 
much heavier and more durable broken stone or clinker 
bottom ballast, which enables the rain water to quickly 
drain off; while the top ballast, composed of the same 
class of heavy and clean material which has been sub- 
stituted for the loose sand and gravel ballast, has entire] 
done away with the clouds of sand and dust which u 
toenvelope the train, a source not only of discomfort to 
passengers, but by its getting into the working parts of 
the engines and vehicles, very seriously, to affect the 
efficiency of the machinery, and largely to increase the 
wear and tear. It is scarcely necessary to add that the 
effect of these great ae in the condition of 
the permanent way, besides contributing to large reduc- 
tions in the cost of its maintenance, has also tended 
to — the wear and tear of the engines and rolling 
stock, 

Whilst fully rocogeiaing the importance of what has 
already been accomplished in the way of improving and 
strengthening the permanent way, it must . admitted 
there is much to be done in further strengthening it and 
in reducing the cost of the maintenance. 

How far the strength and durability of steel rails can 
be further increased by variations in the percentages of 
the carbon and other metalloid constituents of the 
material is a question which, although it has had a great 
deal of attention, still appears to require more thorough 
investigation and longer experience as to the effects of 
the variations in these constituents ; more especially hav- 
ing regard to some recent breakages which have occurred 
of rails after having been for years subjected to the heavy 
main-line traffic of one of our principal railways. 

It is now more than 20 years since the writer of this 
paper drew attention, in a paper read at the Institution 
of Civil Engineers, to very marked variations in the 
amount of wear in some steel rails of similar section and 
manufacture, laid down, at the same time, close together, 
and subjected to the same amount of traffic, where it was 
found that in the case of one rail containing much higher 
percentages of carbon and phosphorus, the amount of 
wear of top table (0.24 in.), was exactly double that of an 
adjoining rail, which had a much lower percentage of 
carbon and less than half the percentage of phosphorus, 
the tonnage per 7th wear of table in the latter rail being 
31 million tons, as ee with 154 million tons in the 
case of the other rail. The relative percentages of carbon, 
phosphorus, and other particulars were as follow : 


Great Northern Ruilway. North of Copenhagen 
Tunnel Up Line. 


porn |" Rail No, 22. | Rail No. 28. | Rail No. 24. 
elias | Mee 82 Ib. 82 Ib, 
Period in work up to|\ 8 years Tyears | 7 years 

date of rubbings..|f 6 months | 10 months 10 months 
Gradient of line ., Falling 1/110 | Falling 1/110 | Falling 1/110 


Tonnage passed over 


63,868,000 59,638,000 | £6,638,000 
Wear of tables 0.24 in. 0. 


0.43 in. 12 in. 





z e per ;| - js 
Of tabice 2* WES" } 9,283,000 | 15,531,000 | 31,C61,000 
Carbon, per cent. . 0.538 0.340 0.270 
Phosphorus, p.c. 0.111 0.242 | 0.100 
A 








—_ — at 
Having regard to these results, and to the fact that in 
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Although a variety of steel sleepers are now in use, 
Lonvon An» NortH-WESTERN Ratway. MAINTENANCE AND RENEWALS OF PERMANENT too limited an experience has been acquired of their 
Way AND Locomotive Stock. behaviour in the road to enable any definite judgment to 
be formed of their efficiency and durability. Such, how- 
| { , : . . : ever, as have come under the notice of the writer appear 
; | Train-Miles. | Tonnage, | Maintenance ane Seeeeanee Pees i al to be wanting in two essential requirements, viz., simplicity 
3 | wocomotives. : . icity 
g of construction and a firm hold of the ballast, combined 
‘a = (ae es eT | — ned | with a due amount of elasticity, which is the great cha- 
= Fy s | gs - 3 |e gifs [Sel = s \las >. | tacteristic of the wooden sleeper. — : 

£ 1 s s= | se |$EE $= /$2o 4.2 (5252 | 38 2a ES | Conclusion.—The few weak points in the permanent 
: “ g 2; F 22 | 35 £885 ps7 | 82 88 clea! 285 | 3.8 2, <2 4 | way of the present day to which reference has been made, 
$ = 5 5 52 | 2 Sc FE | 28s SESSES E85 | PSE &25/5Sx § | are doubtless such as the ingenuity and inventive skill of 
a a| @ A 4 ae Area tapes dae A aS | Nes. jae 3 ~~ |& "~~ | our railway engineers will soon discover a remedy for; 
1 | 2 3. 4. é. 7. 8. 9 | 10. i. (12) 13 | 1 © 15, | 16, | and although in this paper attention has mainly been 
eno Sale = a Lae (ENS beet —_-_|.__*__|_ | ____|___|___|____ | directed to the large economies resulting from the use of 
| | 2 £ £ £ £ | ee £ £ | this much stronger and more durable material, both in the 
1861 | 1054 15,625,527 14,826) 8,386,039 | 7,956 | 275,698 3 261.58 Me i |, 972) 264,997 | 272.63 os | yy |case of the permanent way and locomotive stock, it 
1866 | 1319 | 21,637,163 16,404 15,425,119 | 11,694 | 303,966 5 | -#30.46 1292) 283,429 | 219.37 53.26 5 | cannot, however, be forgotten that it is to the skill 
1871 | 15063) 26,507,002 17,595 |21,175,602 | 14,056 | 880,794) 2s 252.77 2s (1619/ 310,873 | 192.01 | 80.62) ws bili hich | be 3 y 
1874") 1556) 30,474,401 19,581 |24,017,638 | 15,433 | 695,045 ‘BR | 446.60). 22 2085| 3927842 | 18841 | 84.22 BB own wr laa oie bed 7 on ik wal conspicuously 
1876 | 15273) 32,323,759 21,157 |26,835,126 | 17,237 | 630,498 | 3 | 412.68 | 3392 | 3S |2196| 370,920| 168.91 |103.72, @& | Shown in adapting the use of the material so as best to 
1881 | 1634}) 36,188,478 22,143 33,736,790 | 20,643 | 470,493 So . | e780 | aie | 2S 2315) 336,466 | 145.35 127.28) O“) meet the requirements of the rapid growth of railway 
1886 | 1721 | 37,625,328'21,863 |32,934.212 | 19,136 | 458,177/ Sq | 266.23 | 180.37 | B< (2523) 375,038 | 148.65 |123.98 ‘$< | traffic, that we owe what has already been so successfully 
1891 | 1791}! 42,494,389 | 23,720 |37,684,407 | 21,035 | 558,398) So | 311.70 | 134.90 | Bo oreo) aB4'tss | 153.34 119.29 £2 | accomplished in improving the character of the permanent 
1896 | 1908}| 43,303,238/22,690 |39,225,491 | 20,553 | 575,119 S | 301.35 | 145.25 S 2780) 434,148 | 156.17 | 116.46 = | way and rolling stock, and in so largely reducing the cost 

1897 | 1908}! 45,486,774 23,836 |40,942,688 | 21,455 | 606,144 a 317.64 | 128.96 a 2812; 443,635 | 157.77 (114.86 | of their maintenance and BERS 8 
Total year 23) 3,808,389 Year  .. 23)5,705,120 Total reduction, years .. 36) 8,095,610} _ Specimens are exhibited of rolled switch tongues made 
at the Dowlais Iron Works, which, while still possess- 


Average per annum 


165,582 








—|Average reducti 
248,049, nually .. : 





on an- 
mere 224 878 





* Maximum expenditure. 


the case of another rail laid at the same time and in the | of chrome steel,* viz., 55 tons per square inch, was even 


same locality, which contained a still higher percentage | more remarkable when compared wit 


the 29.45 tons in 


of carbon, viz., 0.538, a tonnage of only 9,283,000 sufficed | the case of the Bessemer steel rails referred to. 


to wear down one-sixteenth of the head, the total amount 


The effect of chromium in hardening steel has nme 


of wear being nearly 4 in. (0.43), it is somewhat surpris- | been recognised, and as far back as 1877 Mr. Edwar 


ing to find from the results of recent American experi- | Riley, in a 


aper read at the Institute, drew special 


ence ‘‘that the carbon contents in the case of steel rails | attention to this important characteristic, and Mr. Brust- 


has been steadily rising,” and that in the latest specifica- | lein, of Unieux, France, in his pape 


r in 1886 on ‘‘ Chrome 


tions of the New York Central and Hudson River Rail- | Iron and Steel,” establishes the fact that the presence of 
road, for their new 100-lb. rails, the percentage of carbon chromium in steel increases its tenacity, as well as in 
required has been raised to 0.60 and 0.70, and that it is| enabling it to offer considerably greater resistance to 
stated that the effect of this, while hardening the material, | compression. He further showed that, under the hammer, 
is concurrently to raise the elastic limit to almost the it behaves quite as well as ordinary carbon steel, and, 


breaking point. 


speaking generally, says, ‘“‘It has a less hardening ten- 


What makes this recent American experience all the | dency than manganese or highly-carbonised steel, that it 
more remarkable is, that it is so entirely at variance with imparts more tenacity, and further, that the tendency to 
the results obtained by Dr. Dudley in the case of the | crystallise by the excess of heat is not so great.” 


wear of the steel rails on the Pennsylvania Railroad, as 


The results of the tests made by Professor Arnold, 


given in great detail in his second published report on | given in the paper already referred to, are confirmations 
“The Wearing Capacity of Steel Rails in Relation to | of this, and show, besides that, both as regards tensile 
their Chemical Compositions,” &c., where (as will be strength and resistance to compression, steel containing 
seen from the following summary of results given at the | 1.10 per cent. of chromium is quite on a par with nickel 


bottom of his Table VITI.) the much greater wear attri - 
butable to the higher percentages of carbon in the rails 
is quite as conspicuous as in the case of the Great Northern 
rails already alluded to. 


TasLe VIIL.—Averages. 





38 =o ‘ 
o.5 |$9 Chemical Analyses, 
All Conditions |. » $/=3 
of Grades; &. 3-—£/2% 3, 7 
Berges. Phos- | «.): Manga- 
cad oe Carbon. | phorus. | Silicon. nese. 
Slower wearing | 32 (0.0506 0.334 | 0.077 | 0.060 | 0.491 
Faster wearing 320.1028 0.390 | 0.106 | 0047 | 0.647 


From these and other facts in relation to the tensile, 


torsion, shearing, and bending tests the materials were | 


subjected to, Dr. Dudley arrives at the conclusion that 
‘*in the chemical composition the same —_ is observ- 
able, viz., that the slower-wearing rails are characterised 
by lower amounts of the substances determined—carbon, 
phosphorus, silicon, and manganese.” 

On the other hand, Professor Arnold’s investigations, 
as given in his most valuable paper on ‘‘ The Physical 
Influence of Elements of Iron,” read at the Institute 
in 1894, would certainly appear to confirm the later 
American experience, inasmuch as the results of a series 
of tests made by him {Journal of the Iron and Steel In- 
stitute, 1894, Table III.) with one of Wicksteed’s machines 
show that, with a much higher percentage of 1.35 of 
carbon, the elastic and the ultimate tensile stresses were 
as much as 46.53 tons and 57.50 tons per square inch re- 
spectively, as compared with 22.45 tons and 26.80 tons in 
the case of steel with an alloy of 1.51 per cent. of nickel 
and 28.98 tons (elastic and ultimate tensile stress) of steel 
containing 1.36 per cent. of phosphorus; and further, 
that under a crushing or compressive weight of 100 tons 
per square inch, with samples of steel containing the 
same high percentage of carbon, the compression was 
only 33 per cent., as compared with 57 per cent. in the 
case of the steel containing 1.51 per cent. of nickel. The 
compression, however, under similar weights and con- 
ditions of a sample containing as much as 1,36 per cent. 
of phosphorus, was only 26.1 per cent. 

The results of some tests made by the writer at 
Kirkaldy’s, with samples of steel manufactured from 
Tasmanian chrome iron ore, show that with about 0.52 
per cent. of chromium, the steel combines in a remark- 
able degree what is essential in the case of steel rails, 
viz., great tensile strength, ductility, and hardness ; the 
ascertained elastic limit and ultimate tensile strength | 
being respectively 28.5 and 54.3 tons per square inch, 


strengths obtained in the case of a number of Bessemer | 
steel rails tested by the writer at Kirkaldy’s were respec- | 
tively 26.37 tons and 46.87 tons. The great resistance to | 








| steel with a percentage of 1.51 of that alloy. 


It should be mentioned that the percentage of chromium 
used in the case of the steel tested by the writer at 
Kirkaldy’s was that recommended by Professor Arnold as 
best suited for the manufacture of steel rails, tyres, and 
axles. 

Points and Crossings.—The weakest and least satisfac- 
tory parts of the permanent way at the present time are 


| admittedly the points, crossings, and rail-joints ; and as 


regards the points or switch tongues, it 1s not a little 
remarkable that, with the exception of their being now 
made of Bessemer steel, and better fitted and finished, 
they are practically of the same pattern and type as those 
in use in George Stephenson’s time; with all the same ob- 
jectionable and dangerous features of a thin and flexible 
knife-edge at the points, and the want of continuity 
in the main-line rails at the crossings, which have 
always proved to be, and still continue to be, the 
cause of the most frequent and dangerous class of railway 
accidents. 

The remedy for this will be found in giving much 


| greater strength and durability to the switch tongues, 





more especially at the point ends, and by maintaining 
the continuity of the main-line rails at the crossings. 

Fishplates.—The method of securing the ends of the rails 
by means of fishplates and bolts, slew greatly contri- 
buting to the safety and steadier motion of the trains, 
by preventing any serious vertical and lateral displace- 
ment of the rail ends—at one time a very frequent source 
of a most dangerous class of railway accident—cannot be 
considered to loon added in any way to the strength and 
durability of the permanent way ; inasmuch as, with the 
best description of fishplates in use at the present time, 
the fished portions of the rail between the chairs, con- 
sidered as a girder, have (as the results of the tests carried 
out by the writer prove) only about 65 per cent. of that 
of the solid or unbroken portion of the rail, while the 
ave breaking weight of the rail-joint, with the ordi- 
nary form of fishplates, was only 22 per cent. It is to the 
effect of the blows caused by inequality in the bending 
raoments, when subjected to the effect of the rolling load, 
that the destructive effects, still apparent on the best-laid 
permanent way, are to be attributed, and will continue, 
until some method is devised of equalising the bending 
moments throughout the length of the rail. 

Steel Sleepers.—In_ hot countries more espeeially sub- 
ject to the ravages of the white ant, as in the Australian 
Colonies, there is evidently great need, as the writer can 
testify from his own experience, for the substitution of 
steel for wooden sleepers, its destructive results being 
such as to render this necessary, not only on the score of 
economy, but to insure the safe working of the traffic in 
many of the districts he has visited. The timber least 


. : : ) | subject to its ravages is the iron bark ; the supply of it, 
whereas the maximum elastic and ultimate tensile | however, is very limited. 


* Minutes of Proceedings of the Institution of Civil 


compressive or thrusting stress exhibited by these samples ' Engineers, vol. xlvi., Table XII. Appendix. 


ing the necessary knife-edges at the point ends, practi- 
cally retain the original sectional area of the rail 
throughout its entire length, the metal being only 
displaced, and in such a way as to Pie the much- 
needed strength and freedom from flexibility at the 
— thereby very materially adding to the safety and 

urability of the road. Acute and obtuse crossings, 
which enable the continuity of the main-line rails to G 
preserved, the tyre path at the crossings being squeezed 
out by hydraulic pressure, have been made by Messrs. 
Tyler and Ellis to the writer’s design, and laid down for 
about two years on the Great Northern Railway, and 
subjected during that time to the heavy and rapid main- 
line traffic. Since then they have been laid down on the 
Midland, Great Central, and other lines in this country 
and abroad. There are specimens exhibited of fishplates 
designed by the writer, and made by Messrs. Taylor and 
Sons, of Nottingham, which he ventures to think will, 
by equalising the bending moments in the rail, give the 
requisite and much-needed strength at the rail-joints, to 
which reference has been made in the paper. 








BauntA Brianca.—The Buenos Ayres Great Southern 
Railway Company, Limited, is about to make a start 
with the construction of a commercial port at Bahia 
Blanca ; existing shipping facilities have become quite 
inadequate. 





ARGENTINE Rarttways.—The length of line in opera- 
tion in the Argentine Republic is shown by an official 
return to be 9038? miles. Argentine statistics reveal, 
however, the Spanish origin of the Republic, that is, they 
are delayed in publication, the information now available 
not extending feos’ 1896. In the total of 9038? miles 
the province of Buenos Ayres figures for 2875 miles ; that 
of Santa Fe, for 2063? miles; that of Cordova, for 1224} 
miles ; that of Santiago del Estero, for 668}? miles ; that 
of Entre Rios, for 448? miles; and that of Tucuman, for 
358? miles. The other provinces of the Republic: Cor- 
rientes, Mendoza, Catamarca, San Luis, Salta, La Pampa, 
La Rioja, San Juan, Chubut, and Jujuy, comprised be- 
tween them the balance of 1399} miles not otherwise 
accounted for. The number of distinct lines in the 
Argentine Republic in 1896 was 26. Of these four, repre- 
senting 1083? miles, belonged to the State ; four, repre- 
senting 938} miles, were guaranteed by the State; 12, 
representing 5330 miles, did not enjoy any guarantee ; and 
six, representing 16874 miles, belonged to various provinces. 
The rolling stock upon the Argentine lines in 1896 com- 
prised 1139 locomotives, 1446 passenger carriages, and 31,956 
trucks and vehicles used for the conveyance of goods and 
minerals. The corresponding figures for 1893 were: 1132 
locomotives, 1494 passenger carriages, and 29,859 goods 
and mineral trucks. In the course of 1896 the various 
lines used between them 47,884 tons of rails, 3597 tons of 
metallic sleepers, 189,117 wooden sleepers, and 225,927 
tons of coal, to say nothing of combustibles of other 
kinds. The number of passengers carried increased from 
12,843,000 in 1893 to 17,249,000 in 1896. The weight of 
goods moved also increased from 7,169,354 tons in 1893 
to 10,914,200 tons in 1896. The revenue collected in 1896 
from coaching was 1,698,282/., while 4,243,637/. was de- 
rived from the carriage of goods. The total revenue was, 
accordingly, 5,941,9192. The working expenses of the 12 
months amounted to 3,396,167. The returns realised in 
1896 upon the capital engaged in the State lines was 0.01 
per cent.; upon = guaranteed lines, 1.14 per cent.; upon 
the unguaranteed lines, 4.32 per cent.; and upon the pro- 
vincial lines, 1.46 per cent. The corresponding return 
realised in 1895 was: State lines, 0.13 per cent. ; 
guaranteed lines, 1.43 per cent. ; unguaranteed lines, 
4.28 per cent. ; and provincial lines, 1.32 per cent. The 
| amount of capital raised to the close of 1896 was : State 
| lines, 10,991,756/. ; guaranteed lines, 10,997,073/. ;_ un- 
| guaranteed lines, 63,001,691/.; and provincial lines, 
| 14,574,7402.; making an aggregate of 99,565, 260/. The 
| number of persons employed upon the Argentine lines in 

1896 was 34,056. This total was made up as follows: 
| Permanent way department, 12,807 ; locomotive depart- 
| ment, 10,236; traffic department, 9639 ; and general ad- 
| ministration, 1374. The corresponding number of persons 

emp'oyed in 1895 was 32,531, and in 1894, 30,655. Higher 

wages have been conceded of late to Argentine railway 

men; the advance between 1893 and 1896 was about 20 per 
\ cent. 
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ce” wee PATENT 
CoMPILED BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 

The date of the advertisement of the mee of a complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two the date of 
the advertisement of the tance of a complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


13,285. C.Kohlert, Berlin. Ploughs. [3 Figs.] May 28, 
1897.—A plough according to this invention is provided with ad- 
justing and lifting mechanism such that when the plough is being 
adjusted for ploughing, on disengaging the adjusting lever the 
arm of the furrow-wheel axle strikes against a fixed stop on the 
frame, and the land-wheel can then be lifted up above the furrow- 
wheel by means of the adjusting lever, one connecting-rod of 
which engages with one arm of the furrow-wheel axle. The inven- 
tion is specially characterised by the fact thata pin is provided on 
the adjusting lever for each of the two connecting-rods in such a 
manner that lines —— the two pins with the pivot of the 
adjusting lever are arranged at an angle to each other for the 
purpose of necessitating only an extremely short slot in the con- 
nectiog-rod of the furrow-wheel. Fig. 1 shows in full lines the 
parts of the plough arranged for transport, whilst the dotted lines 
show the land and furrow-wheels set to the level of the sole of 
the shares ; Fig. 2 shows the plough set for working, the land- 
wheel being raised up above the furrow-wheel ; and Fig. 3 shows 








the plough set for the purpose of transport. The connecting-rod 
which serves for the adjustment of the furrow-wheel R by means 
of an arm on the cranked axle A, does not engage with the same 
pin on the adjusting lever C as the connecting-rod for the land- 
wheel R!, but with a separate pin, which is situated on an arm 
branching at an angle from the adjusting lever C. Only the con- 
necting-rod that serves for the adjustment of the land-wheel R1 by 
means of an arm and of the land-wheel axle arm A}, engages with 
the pin ¢ situated in the centre-line of the adjusting lever C, in a 
direction with relation to the centre of rotation of the adjusting 
lever quite other than that of the pin on the arm of the lever C. 
On the movement of the adjusting lever C forwards from the posi- 
tion corresponding to that of the furrow-wheel R when limited as 
regards forward movement by a fixed stop, its pin moves forward 
only a short distance, because it is moving along a downwardly- 
directed arc, and consequently only a slot of very small length is 
required in its connecting-rod. The recoil of the furrow-wheel on 
striking against a stone or other obstacle will therefore be also 
correspondingly small. (Accepted April 13, 1898.) 


ELECTRICAL APPARATUS. 


12,089. Siemens Brothers and Co., Limited, London, 
and P.T. J. Estler, Old Charlton, Kent. Apparatus 
for Controlling Electric Motor Generators at a 
Distance, [1 Fig.] May 15, 1897.—It is to be understood that 
the primary conductor from the central station, besides being 
connected to the armature windings of the distant motor is con- 
nected also to a few coils on its field magnet, so that on switching 
on the current the motor is started working the generator. 
The generated current which excites the field magnet of the 
motor generator, and which traverses the line G, is at first cut off 


y 


i 


i oe 
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from the distributing circuit L by an open switch, but passes by 
4 contact and line to the coils of a solenoid h, the core of which 
is jointed to one arm of a pivoted bell-crank lever having an 
adjustable counterweight ; its other arm is-connected toa jointed 
rod linked to an eccentric on the shaft a of the motor generator. 
On the jointed rod are projected teeth b, which are at first clear 
of the teeth of a ratchet segment c on the axis of which is fixed a 
contact arm d. When the generated current attains sufficient 


tension, the solenoid / attracts its core, and thereby moves the 
parts to the right, so that the teeth b on the jointed rod (while 
the rod is cai to reci te by the tric on @) engage the 
teeth of the ratchet segment c, and moves the segment step by 
step until the arm @ makes contact, by which the distributing 
circuit L is switched in, the solenoid coil h being cut out by the 
breaking of the contact at S. The contact arm d is held bya 
catch on the armature e of an automatic cut out which, in case of 
the current to L falling to a predetermined minimum releases the 
catch, and thereupon the switch arm dis withdrawn by a spring 
or weight, the distributing circuit being opened, and the arm d 
making contact ready for again starting the motor. When the 
field magnet is sufficiently excited by the generated current, it 
attracts a pivoted armature y in opposition to a weight, or it 
might be a spring, thus making.a contact by which those of 
the windings of the field magnet ‘which are in the circuit of the 
primary current are short circuited, leaving the primary current 
to flow only through the armature of the motor; but when the 
motor generator is switched out of current at the central station, 
the armature y being no longer held by the attraction of the 
field magnet, is moved by the weight or spring so as to break the 
short-circuiting contact, so that the whole primary current can 
traverse the few field-magnet coils above referred to, when the 
switch at the generating station is again operated, to bring the 
motor generator into circuit. (Accepted April 13, 1898.) 








GAS ENGINES, PRODUCERS, HOLDERS, &c. 


13,081. F. Dresser, Liverpool. pparatus for 
Generat Acetylene Gas. [2 Figs.) May 27, 1897.— 
This improved apparatus comprises a vessel divided vertically into 
two compartments by a partition A, extending from the top to 
within a short distance of the bottom. One of these compart- 
ments is closed at the top, and is provided with a tap or valve. 
In the lower part of the vessel is fitted an inclined diaphragm D 
of wire gauze or perforated sheet metal slanting in the direction 
of the closed compartment B. A tap or valve C is provided in the 
lower part thereof, for drawing off the water from the vessel. e 
vessel is completely filled with water prior to being charged with 
carbide, and while being filled, the air in the proves | compartment 
is allowed to escape, either through a small tap provided for the 
purpose, or the gas valve may be of the three-way type, and serve 
also asa vent forthe air. The carbide is encl in certain quan- 
tities in small bags of canvas, which are attached by chains or 
cords to a suitable rod or rods, and are thereby introduced into 
the vessel, and guided down the slanting diaphragm D into posi- 
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tion beneath the closed or gas compartment B. Immediately the 
water penetrates the bags and comes into contact with the car- 
bide, reaction commences and gas is evolved, which distends the 
bags and prevents the direct contact of the water with the carbide. 
The bags are thus rendered buoyant, and rise up within the 
closed compartment to such a height as may be determined by 
the length of the cords to which the bags are attached. By thus 
enclosing the carbide in bags of somewhat close texture, the 
direct contact of the water with the carbide is prevented, and by 
this means retarding the process of decomposition of the carbide, 
and insuring slow generation of gas, the gas so evolved is of much 
greater purity that if generated rapidly by the unrestrained action 
of the water upon the carbide. The gas, as evolved from the 
carbide, passes up into the closed compartment B of the vessel, 
and as it accumulates therein displaces the water which is free to 
rise in the open side and overflows at any predetermined point G ; 
this insures a certain pressure being set up but never exceeded. 
(Accepted April 2, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


12,637. J. Donaldson, Chiswick, Middlesex. Ma- 
chinery or Apparatus for Levelling or Flattening 
Plates. [3 Figs.) May 21, 1897.—The machine shown com- 
rises two side frames or standards 1 connected transversely by 
orizontal rods or bars 2, and mounted on wheels or rollers, so 
that the machine can be traversed longitudinally on rails or ways 
between which is arranged the heavy levelling plate 5 upon which 
the plate A to be levelled is placed. For traversing the machine 
longitudinally, one or more of the carrying wheels or rollers may 
advantageously be driven by chain or other suitable gearing from 
a transverse shaft mounted in the framework of the machine, and 


acting upon the plate A without stopping the motor. The screw 
also enables the hammer to be-adjusted in height to suit plates 
of different thickness. For moving the hammer transversely, the 
c ead 10 is or may conveniently be attached by bolts to the 
links of an endless chain 17 which extends horizontally across the 
machine and ss around chain wheels, to the spindle of one of 
which is attached a handwheel or equivalent device for operating 
the chain. By the arrangements described the motor can be 
rapidly moved from one position to another over the plate A as 
the hammering proceeds. This machine is 5 oy suitable for 
levelling the hardened steel plates used in the construction of 
torpedo-boats and other like vessels. (Accepted April 13, 1898.) 
12,276. J. Taylor, Dorking, Surrey. Machinery 
for the Manufacture of Treenails. [8 Figs.) May 18, 
1897.—This invention relates to certain improvements in the 
lathes by which treenails are turned, by which improvements the 
operation is rendered so far automatic that but little attention 
is required beyond the feeding of the pieces of wood or blanks 
into the machine, and the rapidity of production is thus consider- 
ably increased as compared with lathes in which the operation has 
to be more largely controlled or effected by hand. The improved 
lathe is best described through the medium of its o 
is as follows, the various cams, &c., being so timed and arranged 
as to cause the ts to fulfil their respective functions in sub- 
stantially the order hereinafter set forth: The hopper ‘7 is charged 
with blanks X, and rotary motion is imparted to a shaft E and 
through bands to spindles c, cl the latter being caused to rotate 
at preferably a very high speed. The operator then draws for- 
ward a handle bar, and thereby causes the camshaft E to be 
rotated, whereby, first through a cam, a feed-plate I! is moved so 
as to present a blank X between the spindles c, c!, of which the 





ration which 





Fig. 











latter, under the influence of the cam, moves towards the former, 
so that the two centre points engage with the two ends of the 
blank. At this stage, under the influence of a spring, and by 
reason of the continued rotation of a cam, the feed-plate I! is re- 
tracted so as to leave the blank —_ by the centre points 
and as, by this time, the radial blades c4 have been forced into 
the two ends of the blank X, the latter is rotated at the same 
= as the spindles c, cl. At this juncture the blade j1, under 
the influence of a cam, is moved up to the blank X, ond reduces 
it to the required shape, and then the said blade and the spindle 
cl return to their respective starting itions, leaving the then 
turned treenail attached to one or other of the chucks C. The 
hammer K is jerked downwards by means of a tappet, so as to 
detach the treenail from the chuck and allow it to fall into the 
ag m, by which it is delivered into any desired receptacle. 
mes 





provided with a handwheel or crank handle. In the p 
shown two of the carrying wheels or rollers are driven by endless 
chains from chain wheels ona transverse shaft provided with a 


Fig1 


Fig2 





handwheel 9. Upon two of the horizontal rods, which are made 
of larger diameter than the other, and serve as slide-rods, is 
mounted a transversely movable crosshead or support 10 provided 
with a motor 11, which may be of any known or suitable kind, 
having a piston ted to be rapidly reciprocated in a vertical 
direction, and to the rod of which the hammer 12a is attached. 
In practice a tic motor 11 of ordinary or known construc- 
tion, and such as is commonly used for rock drills, may be used 
with advantage, such motor having an inlet pipe with cock for 
supply of compressed air, and outlet pipes for spent air, these 
ipes being connected to flexible pipes and respectively to permit of 
ree movement of the crosshead 10 and motor. 15 is a screw with 
crank handle by which the motor and hammer can, when desired, 





K returns to its normal position directly af 
striking the treenail, and immediately thereafter a re tition of 
“me . sequence of operations ensues. (Accepted A pril 13, 


13,944. J. Barrow, Johnstone, Renfrew, N.B. Plate- 
n ery. [5 Figs.] June 8, 1897.—-This invention 
relates to plate-bending machinery of the kind in which two lower 
horizontal rolls are combined with an upper roll which is 
adjustable vertically, and its object is, by improved construc- 
tion and arrangement, to make such machinery capable of bend- 
ing plates of large size, and of being easily adjustable for bending 
plates of different thicknesses or resistances without the use of 
packing. When the rolls have to be of considerable length, say 
20 ft. and upwards, to be suitable for bending !arge plates, the 
upper roll is liable to yield to the — strain, if not made of a 
cons ble diameter, involving great cost and other incon- 
veniences. By this invention, however, an upper roll of moderate 
diameter can be used. The bending rolls which act directly on a 
plate consist of two lower rolls A, and an upper roll B; but the latter 
is made of moderate diameter and considerably less than would 
be necessary to enable it by itself to act without yielding at and 
near the middle of its length when a plate is being passed through 
between it and the lower rolls. Above the upper roll B there is 
a massive n or girder C, preferably of forged or cast steel, to 
which, in the example shown, are fixed two frames D, carryin 
each a pair of small rollers E arranged to bear on the upper roll 
B. For some pu s a single frame with its pair of rollers 
placed at the middle of the girder C might be sufficient. The 
girder C is by preference made of a circularsection as shown, with 
the view of its resisting lateral as well as vertical strains. The 
middle portion of the girder C is the largest in diameter, the end 
portions being made of tapering form and terminating in flat 











be raised on the crosshead 10 sufficiently to prevent the hammer 





ends, by means of which it is supported and adjusted. Each end 
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is jointed by a pin to a pair of blocks H bolted together and fitted 
to slide in vertical guides in the housing, being adjustable in the 
guides by means of screws. Each frame D carrying a pair of the 
small rollers E, consists of two cheek-pieces bolted to the girder Cc 
at a distance apart to take the rollers between them, and each is 
made with guides and fitted with bearing blocks for the end 
journals of the rollers, the bearing blocks being adjustable by 
means of screws M. In connection with each bearing-block (or 
it may be in connection with one of each pair of blocks) an angu- 
larly-moving cylinder is arranged to work over an enlarged scale 























to show the extent to which the rollers are depressed for each 
bending operation. What is found suitable in any particular 
case and shown by the pointer can be recorded to serve as a guide 
for adjusting the rollers for any future similar case. Each roller 
E is held up in place by a counterweighted lever P (only shown as 
applied to one of the pair in Fig. 3) which is centred on a bracket 
fixed to the girder C, and has jointed to it a strap R, which en- 
circles the roller in a groove formed in its middle. This arrange- 
ment allows of the adjustment of the rollers by the screws M, and 
avoids projecting parts below the journals of the rollers. (Accepted 
April 13, 1898.) 


RAILWAYS AND TRAMWAYS. 


12,998. A. G. Evans, London. Interlocking Appa- 
ratus for Railway Signalling. [1 Fig.) May 27, 1897. 

This invention has reference to improvements in interlocking 
machines for railway-signalling purposes, and consists in actuat- 
ing the locking tappet by means of the main lever without, how- 
ever, it travelling with the lever. The movement of the ta pet 
is very much reduced, In the ordinary type of lever-locking 
machines the tappet is attached to the main lever of the apparatus 
and moves with it through its travel. It is therefore unsafe to 
put notches on the same side of the tappet at nearer intervals 
than the distance the tappet travels. In this improved in- 
terlocking frame there is attached preferably to the levera a 
segment }, having notches at each end, the notch nearest the 
lever having a raised lip or projection at the side nearest the 
lever, and the notch at the opposite end of segment b having a 





corresponding raised projection or lip at the side of the notch 
farthest from the main levera. Above the segment) is a shaft 
on which works a forked lever f, the forked end of which 
works in connection with the segment }, the upper end of 
the forked lever being connected to a locking tappet g of the 
usual kind, which latter moves through the ordinary channel- 
iron locking bars. The shaft preferably extends the whole length 
of the locking frame. In the normal position of the main lever a 
the right-hand arm or prong of the forked lever f is in the notch 
in the segment } farthest from the main lever, the left-hand arm 
or prong being raised above the segment. When the main lever a 
is moved it carries the segment with it, and the inner or near 
side of the farthest notch from the main lever tilts or forces the 
right-hand prong or arm of the forked lever f out of the notch, 


Both arms or prongs then rest on the segment b, and during the 
travel cf the lever no movement is imparted to the tappet ; by 
this action the tappet has been moved upwards and the locking 
effected in the usual manner. When the main lever @ has com- 
pleted its movement the notch in the segment. nearest the main 
lever is presented to the left-hand arm or prong of the forked 
lever f, and the raised lip or projection on the side of the notch 
nearest the main lever being forced against the left-hand arm 
or prong of the forked lever, gives a further tilt or movement to 
the forked lever and the locking tappet in the same direction, 
this last movement of the tappet completing the releasing. The 
putting back of the main lever a replaces the tappet into its 
normal position. (Accepted April 6, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,001. E. Brook, Huddersfield, Yorks. Steam 
Generator Furnaces. [3 Figs.) May 27, 1897.—This inven- 
tion has reference to furnaces of the kind wherein the air for com- 
bustion of coal is supplied by means of steam jet blowing ap- 
paratus. Heretofore it has been usual to so fix the steam jet 
blowers that they project into and are to a large extent contained 
within the ashpit or chamber under the furnace, but this arrange- 
ment possesses the disadvantage that it prevents the free removal 
of clinkers and ashes, especially from the ashpits of furnaces pro- 
vided with certain types of machine or mechanical stokers. The 
present invention has for objects to so construct and arrange the 
steam jet blowing apparatus as to provide free access for the re- 
moval of ashes and clinkers from the ashpit or blast chamber be- 
neath the furnace; to make the apparatus applicable to all fur- 
naces of the kind referred to, irrespective of the type of me- 
chanical stoker employed, or the construction of the firegrate or 
fuel bearers, and without the necessity of making any structural 
alterations of the ashpit or blast chamber ; to materially reduce 
the noise orsound of the steam jet or jets produced when the ap- 
paratus is at work ; and to effect a more even distribution of the 





blast on the underside of the fire. To this end the ashpit 2 or 
blast chamber of the furnace is closed by a metal plate or casting 
1, from which projects a box 5, that is or may be integral with 
the said plate, or be bolted thereto. The front or face of the 
box 5 is preferably inclined upwardly and at a suitable angle to 
the plate or casting 1, and is closed by a movable lid or cover 6 the 
removal of which enables unrestricted access to be had to the ash- 
pit or chamber for clearing out ashes and clinker. The inclined 
front 5a of the box, when the lid or cover is closed against the 
same, acts asa shoot or guide to direct to the floor, ashes and 
clinkers raked or drawn out of the furnace or combustion chamber. 
The box 5 serves the double purpose of passing air from the steam 
jet blower 7 to the ashpit 2, and forming the opening through 
which the ashes and refuse matter are removed therefrom. To 
the underside or lower part of the projecting box is attached the 
delivery or diverging end of one or more steam jet blowers which 
preferably hangs or hang from the box in an inverted position, 
the inlet end of the blower, or of each of them when there are 
more than one, with steam jet, projecting downwards into a space 
or chamber arranged below the floor line, or in an adjacent wall, 
as found most convenient. (Accepted April 13, 1893.) 


13,054. W.J. Tranter, and O. Howl, Tipton, Staffs. 
Means for Supplying Purified Water to Steam 
Boilers, [3 Figs.) May 27, 1897.—This invention relates to 
improvements in means for supplying purified water to steam 
boilers, so that the sedimentary matter may nearly all, if not 
quite all, be removed therefrom, and be prevented from entering 
the boiler, and the water be injected into the boiler at a high 
degree of temperature. The apparatus consists broadly as 
follows : As applied to a Lancashire or Cornish boiler, the cold 
water is pumped into a tubular coil situated in the smokebox at 
the end of the flue or flues, or thereabouts. From this coil the 
water is now carried along by a pipe or pipes along the flue and 
furnace to the front of the boiler whence it is carried upwards 
into a chamber above the boiler. Within this chamber the feed 
water is thrown upon alternating surfaces such as a series of 








Bes 


plates or conical surfaces, so that the water shall be thereby 
roken up as much as possible in order to permit of the sediment 
being arrested by these surfaces. The water passes thence into 
the boiler by the force of the pump through an ordinary non- 
return valve. The chamber is also provided with a blow-off cock, 
so that from time to time as may be desired the sediment may be 
blown off. As shown, 5 is the feed-water pipe from the feed 
pump. This feed water is discharged through the rose 6 into a 
chamber formed by the vessel 8. This supply may be controlled 
by atap. The vessel 8 has a removable cover to which is prefer- 
ably attached the hood 11, so that as the water is discharged it 
shall be thereby directed upon the plate 12. The plates 12 are 
suitably supported by means of a central pillar carried from the 





base which may be fixed on the pipe 15, or be carried from vessel 
8 itself. When used in connection with the pipe 15, the upper 





port of the base may have openings through which steam may 
e injected from the boiler through the pipe 15 (Accepted 
April 6, 1898.) 

13,989. J. G. Dunlop, Clydebank, Dumbarton. 
Automatic Feed Apparatus for Steam Boilers, 
[4 Figs.] June 8, 1897.—Within the boiler at the water level, 
which may vary from W to W}, a float X, which is a strong hollow 
vessel, is mounted on the arms A of a double lever which is pivoted 
at B and carries on its opposite arms counterweights C. A third 
arm D has jointed to it a rod E, a part of which passes through 
a stuffing-box to the outside where it is linked to one arm of a 
bell-crank lever, the other arm of which is connected to a handle 
H provided with a catch. The two parts of the rod E are con- 
nected by a screw sleeve or shackle K, so that when the rod is 
turned by a handle applied to its squared end, the length of rod 
can be adjusted from the outside of the boiler. The position of 
the float relatively to the valve lever M can thus be varied and 
the water level varied as desired while the boiler is in operation. 
The sleeve K has a cylindrical bore and a collar in which the end 














part of the rod can work, the stroke being limited by collars on 
the rod. Side studs on the sleeve K engage in gabs of arms M 
fixed on the spindle of a rotary slide valve R which works within 
a casing S, a branch from which extends through the boiler wall 
and is connected to the feed valve V. In order that the valve 
casing S can be readily taken out for inspection or repair and re- 
placed, it is preferred to make the opening through the boiler 
wall, as shown, large enough to pass the valve casing, forming the 
rear sides of the gabs of the arms M so as to admit of their ready 
disengagement from and engagement with the studs when the 
valve casing is taken out and putin. As the water level rises or 
sinks the float by its movement communicated through the lever 
arm D, rod E and sleeve K to the valve R decreases or increases 
the area of passage through the lateral ports of the valve and 
casing. In order to keep the parts free to move they can from 
time to time be oscillated by working the handle H. (Accepted 
April 13, 1898.) 


MISCELLANEOUS. 


12,052. C. Grayson, Leeds. Cameras for taking 
Animated Photographs. [5 Figs.) May 15, 1897.—The 
camera consists of a rectangular light proof box A having a lid 
and may be supported upon a tripod stand C. The box containsa 
film case in which the sensitized film is coiled, and a case E con- 
taining any suitable apparatus for exposing successive portions of 
the film in front of the photographic lens F. This film-operating 
mechanism is actuated in any convenient manner. The lens F is 
fixed in the back of a sliding box G fitting a-recess formed in the 
camera. The rack is fixed on the bottom of G and a pinion G* 
engages this rack, and is provided with an external knob by which 
the pinion is turned to adjust the box G to focus the lens on the 
film. To facilitate focusing the film a recess is made in the back 
of the camera fitted with a sliding door J, and the film-operating 
mechanism is made with an opening at the back through which, 
when the door J is open, the portion of the film on which the 
image is to be focused may be seen. The end of the film first ex- 





























posed is either not sensitized or the sensitized substance is scraped 
off, so that the image may be directly and accurately focused on 
the film. A sliding box K is fitted in the recess, having a red or 
other suitably coloured glass back to enable the film to be viewed, 
but prevents the light from behind passing up the film chute and 
affecting the film coiled in the case D. The light from the front 
is not so liable to affect the film, as the latter is pressed against 
the front of the chute and prevents light from passing up the 
front. The box K may be removed when desired. After exposure 
the film passes through the slot L in the bottom of the camera 
into the light proof bag N suspended by an elastic band round a 
flange projecting from the bottom of the camera. Strings are 
provided on the bag and are tied tightly round the a portion 
of the bag before it is detached from the flange. Side openings 
fitted with light tight internal doors and light proof sleeves may 
be made in the sides of the camera, through which the operator 
may pass his hands to manipulate or adjust the film if required 
without giving access to light. (Accepted April 6, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in os 
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MACHINE-MOULDED WHEELS. 
No. XXII. 
By JoserH Horner. 


THERE are considerable differences in practice in 
the design and construction of helical wheels. 


all spurwheels of the same pitch and width the are supplied by founders for general purposes. 


|same angle of tooth, in order that any one of such; The wormwheel tooth is an involute, and the 
few shall gear with any other. This could not | wormwheel and the helical wheel are both screw 
| be the case if angles varied. For the great ma-| gears. But there the similarity ceases, and the 
| jority of wheels of ordinary proportions an angle of | tooth suited for the first is not adapted for the 
110 deg. between the teeth will be found suitable. wider range of the latter. As an Odontograph 


The lead or spring of the teeth, which governs their Specially narrow wheels should have a more acute | tooth is adapted for gears of all dimensions, it is 


angle, is subject to much variation. The true angle, and specially wide ones one more obtuse. 





ved, 


ithe best to use this, with the exception above 





\. Fig.328. 
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spiral form is neglected in some cases. The tooth 
forms themselves vary, and so do the methods of 
constructing the tooth blocks. 

With reference to the tooth angles there is no 
hard-and-fast rule. A frequent opinion is that 
these are not of much consequence. The writer 
thinks that in order to insure smoothness of run- 
ning, the angle should be such that the lead or 
spring, a, Fig. 326, of the teeth should not be 
less than the pitch, in order that the teeth of the 
wheels engaged shall never be out of contact ; that 
engagement of one pair shall not cease until the 
next pair adjacent have come into contact, so in- 
suring smooth motion at high speeds. Some allow 
more than this, }-in. more than the pitch, while 
1.4 pitch has been recommended. Many wheels, 
however, have a less lead than the pitch, which 
should not be. 

_ Another consideration comes in, that, namely, of 
interchangeability of gears ; not to the same extent, 
it is true, as in the case of other gears, but yet to 
a moderate amount. But it is desirable to give to 
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The forms of teeth used are similar to those of noted, for helical wheels. As it would be quite 
ordinary gears. The involute is recommended, | suitable for stepped wheels, it is equally adapted 
and it is especially adapted to pinions and wheels, | for the helical wheels in which the stepped form is 
the centres of which vary in working. But it is simply obliterated by a curve. 
not suitable for interchangeable gears ipa | In the construction of the tooth blocks for helical 
much in diameter, as those must needs do which! bevel wheels the same principles must be observed 
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as in the helical spurwheel blocks. But error is 
more likely to occur in the former than in the 
latter, because of the twist of the teeth, combined 
with their tapering forms. If any attempt is 
made to work the tooth sections by the aid of 
templets alone, the same difficulty occurs as in 
cutting bevel-wheel teeth by means of circular 
cutters ; it is at best but a compromise, because no 
two sections are alike. And the delineation of a 
screw length in the frustum of a cone is not quite 
so simple an affair as that on a cylinder. Yet the 
regular tapering of sections and the screw form 
are essentials in the case of the wheels. 

The formation of the various faces, and the set- 
ting out.of their angles, conform to the methods 
already given for setting out common bevel-wheel 
blocks (see Article XV., vol. Ixiv., page 485), and 
it will not be necessary to go over this ground again, 
but only to explain those details which are due to 
the helical form. First, therefore, there is the 
jointing of the blocks. This is effected, in the 
main, similarly to that of the spurwheels illustrated 
in the previous article. Taking one typical ex- 
ample, there is the plain backing A, Fig. 327, and 
the teeth with their immediate backings B, C, 
divided through the apex of the right and left- 
handed teeth. These latter are jointed to A by 
either of the methods illustrated in the previous 
article, only the smallness of the radius on the 
minor diameter of the wheel renders a narrow 
dovetail or dovetails necessary. For alternative 
inethods of jointing, the remarks relating to mould- 
ing at the close of this article may be noted. The 
teeth must be marked out on both the outer faces or 
ends, and also on the middle or joint face, while 
the screw form must be struck on the tooth points. 

Let Fig. 328 be a section through the rim of a 
mitre wheel. The three faces upon which the 
teeth have to be marked are A, B, and C. The 
centres from which the lines for the tooth faces 
are struck area, b,c. From these the curves re- 
presenting the pitch planes, the roots, and points 
are marked, as in Fig. 329, and the tooth forms 
struck out. In Fig. 329 the tooth pitch, propor- 
tions, and dimensions on the major diameter are 
struck at A, on the minor at B, and on the middle at C. 
Pitches and dimensions set out at A are obtained 
at B and C by projecting all lines to the common 
centre d. For each face there are tooth centres 
aa, bb, cc on point, pitch plane, and root, re- 
spectively. To right and left of these there are 
tooth thicknesses on those centres. These have 
to be transferred to the tooth block. Radii for 
striking the flanks and faces are not indicated, 
but reference may be made to the remarks thereon 
in Article XIV., page 399, vol. lxiv. in connection 
with Fig. 182. 

If no other precaution is taken, and if the attempt 
is made to work the tooth sections through from face 
to face with no other aid than that afforded by 
Figs. 328 and 329, the results will not be accurate. 
Neither can the twist on the tooth points be 
marked truly with a strip of steel, or with straight 
diagonal lines on a piece of paper; and yet it is 
essential that this be marked accurately, other- 
wise the teeth will not roll in mutual contact, 
but will only touch in isolated spots. The follow- 
ing is a method by which satisfactory results can 
be attained by the exercise of ordinary care. But 
in order to obtain the best results it is necessary to 
joint the teeth on the pitch plane, and it is also 
well to do so at the commencement of the radius 
in the roots. This may seem tedious, but it is 
safest and quicker in the end. The fitting of one 
curved part over another must be done closely and 
neatly, and fine screws must be run in the centres 
of the intended teeth. If these cannot be located 
exactly, screws can be put in outside of the in- 
tended teeth, and the permanent screws inserted 
after the marking out gives their exact locations. 
After the joints are made, and the faces all cut, 
the outer curves corresponding with the tooth 
pointsare worked. Figs. 330 and 331 illustrate the 
appearance of the block at this stage with the tooth 
forms marked on the ends. Fig. 330 is taken look- 
ing upon the top face of the block, Fig. 331, on 
the under face; a is the joint taken in the pitch 
plane, and that at the commencement of the root 
radii is at b. Lines on each side of a are striking 
lines for the location of the centres for striking the 
tooth curves. Figs. 332 and 333 show the block 
with the teeth worked. Points are set off at c, d, 
Fig. 331, from which the centres of the teeth on the 
middle plane will be projected later on that plane, 
as at C in Fig. 329. 





Before marking out the teeth lengthwise on this 
and on the other or joint faces, it is well to point 
out why lines marked by a bent steel strip would not 
give the correct shapes, even though the teeth form 
but short sections of long helices. If the right and 
left-handed teeth are to be in contact constantly at 
equal distances on opposite sides of the middle plane 
—and they must be so if the driving forces are to be 
equally balanced—then the teeth must be curved 
to conform to this condition. Suppose in Fig. 334 
two straight teeth set diagonally, with which other 
straight teeth on the other wheel have to engage. 
They should engage always at equal distances on 
each side of the centre. By the application of the 
well-known device of equal divisions of pitch, and 
width of teeth, indicated by the dotted lines in the 
figure, it is evident that the adoption of straight 
teeth would interfere seriously with, and prevent 
that uniform contact to right and left which is 
essential. The construction also shows the curves 
which the teeth must take in order that these con- 
ditions shall be fulfilled. They must pass through 
the points of intersection of the lines of equal 
division, as shown at Fig. 335, and of course the 
curves of the centre lines for point, pitch, and root 
must be similar, precisely as they are shown in 
Fig. 336, at a, b, ¢ respectively. If the straight 
teeth in Fig. 334 are adopted, then the centre 
lines for point, pitch, and root will be as seen in 
Fig. 337, a, b, ¢, by which the radial positions of 
the tooth shapes are insured in all positions. It is 
practicable to obtain contact of teeth by this design, 
but the rolling action will not be of a symmetrical 
character, as it will be if the curved form is adopted. 
Large numbers of bevel wheels have been and 
are made without regard to the spiral form of the 
teeth. The advantage of the latter lies in the fact 
that the contact of teeth occurs at equal distances 
on each side of the middle plane, and therefore the 
forces are equally and properly balanced. This is 
certainly most desirable, and the method should, 
therefore, be followed. It is practicable, however, 
to obtain fairly workable wheels without adopting 
the development of the conical spiral, provided the 
tooth sections throughout stand normally on their 
base planes. This seems clear if we revert to the 
stepped gears. A bevel wheel may be stepped just 
as a spurwheel may, and if the steps on a pair of 
such wheels are set out by regular gradations, to 
engage in succession, it does not matter whether a 
curved outline, or a straight diagonal, should con- 
nect them. The important points are the normal 
positions of the tooth sections, and the identical 
setting out on both the engaging wheels. This 
affords an explanation of the difference in practice 
which obtains in these two methods. 

The development of helical curves, and of the 
tooth thicknesses, must be obtained for the points, 
pitch planes, and bottom joint next the commence- 
ment of the root radius from a sectional drawing, 
Fig. 328, in conjunction with the drawing of the 
teeth shapes on the major, minor, and middle 
diameters, Figs. 329. The radii d-e, d-f, d-g, 
Fig. 328, are taken and struck out, Figs. 338 to 
340, and the tooth centres also, Fig. 329, corre- 
sponding therewith are set down, and lines drawn 
thence to the centre or apex d of the cone. Equal 
points of division are taken on the three partially 
developed envelopes of the conic frustra, Figs. 338 
to 340, and the suitable concave curves thence 
marked through the points of intersection, giving 
the centre lines a a, b b, cc for each face. Then 
the widths or tooth thicknesses are transferred from 
Fig. 329 for the points, Fig. 338; pitch planes, 
Fig. 339 ; and roots, Fig. 340 ; and set off to right 
and left of the curved centre lines, and radii adapted 
thereto. These curves thus obtained are either 
struck directly upon the several joint faces of the 
teeth, or they are marked on paper and the 

aper glued against these joint faces. The curved 
ines connect the ater shapes of the teeth on 
outer, on middle, and on the root planes, and 
supply everything necessary for cutting them with- 
out the necessity of using templets. After the 
curves are all marked and worked, the separate 
parts composing the teeth will be all returned into 
place and glued, the screws insuring their exact 
agreement with the locations in which they were 
previously set, Fig. 341 illustrates the shape of a 
tooth, the lines being drawn to represent curves on 
root, pitch, and point planes respectively. In 
making seem wil 5 blocks the angles of the wheel 
and its engaging pinion must, of course, be set the 
reverse to one another. 

Not very much need be said respecting the 





moulding of helical wheels here, because the 
methods previously described for common spurs 
and bevels apply inthe main. There is no differ- 
ence in the devices adopted for striking beds and 
copes in the case of common, or of helical gears, 
The ramming, nailing, and venting of the teeth, the 
formation of shrouds, the making and setting of 
cores are also equally applicable. Certain differ- 
ences, however, of details of moulding are due to 
the helical form. The ramming of the doubly 
angular teeth is not so easy as the ramming of 
straight teeth, because the upper half overhangs 
and interferes in some degree with the action of 
therammer. The amount of interference varies in 
the case of different wheels, but it always exists. 
For this reason it is usual to detach the top half 
while ramming the lower one. This permits of 
firm and even ramming in a diagonal direction, 
and of the careful insertion of nails, and is prefer- 
able to keeping the upper half in place during the 
whole time, which would necessitate doing the 
rammirg in an almost horizontal direction. <A 
block has to be fitted against one tooth—the left 
hand—as the moulder stands or kneels, to support 
the sand as in spur blocks. Figs. 342 and 343 
show the block fitted, A, A, to a helical spur, and 
it is as well in this case to fasten it to the tooth 
with screws, removing it only when the last tooth 
comes to be rammed. 

Before the commencement of work the top half 
is removed and the lower one being slipped into 
place, Fig. 344, the ramming of that is done as in 
ordinary gears. The top half is then put into position 
and rammed. In the construction shown in the figure 
the back block has to be lifted in order that the top 
half shall be inserted. This occupies little time, 
but it can be saved by modifying the method of 
attachment. The sliding piece which connects the 
back and the teeth can be made without dovetails, 
being merely grooved parallel in each direction. 
Dowells are inserted between the top and bottom 
loose portions, as in Fig. 342, to retain them in 
their relative positions. The position of each 
section is thus controlled relatively to that of the 
others. The only drawback, as mentioned in the 
previous article, is that the teeth have to be held 
against the back block until sufficient sand is 
rammed against them to retain them in place, and 
that there is no immediate easing of the contact of 
the edges on the lifting of the back block by the 
machine carrier as there is in a dovetailed joint. 
Sometimes a narrow slip or a couple of slips are 
screwed on top of the backing in order to insure 
the top of backing and teeth being flush. The pre- 
caution is hardly necessary if the blocks are pro- 
perly fitted, and the moulder looks to his work. | 

In the moulding of bevel helical wheels, jointing 
of the teeth is adopted for the same reason as in 
spurs, namely, for convenience of ramming, and 
dovetails are used, or parallel fittings. Various 
methods of jointing these blocks are adopted. 
When a wheel is very flat it is usual to make the 
back joint in two planes instead of in one. This 
gives breadth for the carrier without making the 
block excessively wide. 








THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP “MAINE.” 


By Lieut.-Colonel J. T. BuckNi1t, 
late Major R.E. 
(Continued from page 691.) 

ConrinvInG the summary of the evidence taken 
by the Court of Inquiry into the causes that led to 
the destruction of the Maine, we come to the testi- 
mony of B. R. Wilber (page 184), who was cox- 
swain of the steam launch, and was on board her, 
with steam up, when the explosion occurred. She 
lay on starboard boom by a Jacob’s ladder, and her 
stern hauled aft to the grab rope. There were five 
men with him, and they were all saved. [This 
would be extremely improbable if the launch had 
been struck by some of the superstructure as de- 
tailed by the last witness, Melville.] Wilber was 
in the stern sheets, and suddenly something 
seemed to hit him in the face, and when he came 
to, he found himself some distance from where the 
launch had been. 

Fireman J. H. Pank (page 185), who was one of 
the above crew, was facing away from the ship, and 
heard an explosion. Something must have struck the 
launch on the port side. ‘‘It just capsized her right 
over, and we landed about 30 yards from the ship. 
Only heard one explosion. There was 160 Ib. o 
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steam in the boiler of the launch. He lost two of 
his fingers, but does not remember how. The 
launch turned over from the ship. Did not know 
whether she was struck by débris or by a wave.” 

Fireman W. Gartrell (page 187) was lying ona 
mattress in the steam steering room, port side, 
talking to a man beside him, when ‘‘a flash came, 
a blue flash of the lamp in the engine-room, as he 
looked through the door; he went up the ladder 
into the steerage room ; felt one continuous shak- 
ing. . . and a terrible report, not likea gun... 
it seemed like it was just the roaring of the ship, 
and then the shock came.” 

Seaman E. Mattson (page 189) was on anchor 
watch—walking in starboard gangway—abreast of 
crane and facing forward. He was driven into the 
air, and then found himself lying on the quarter- 
deck by the smoke-stack. He saw no fire, and only 
felt one shock. 

Mess-attendant J. H. Turpin (page 191) was in 
wardroom pantry. Felt ‘“‘a jarring explosion— 
just one solid explosion—and the ship heaved. . . 
then all was dark.” 

Seaman H. S. M‘Cann (page 199) was lying down 
on the quarter-deck aft, abaft the middle super- 
structure. He felt a jar, and saw a flash of light 
—red fire—and an vegan, The ship trembled, 
and things kept falling. There was no report to 
the jar. He got into a sitting position, then came 
flash and report . . . a second or so after. Only 
remembers one report.” 

Landsman Kane (page 200) was standing inside 
the after part of middle superstructure looking out 
to port, saw the reflection of a flash followed by an 
explosion like a gun, was thrown below decks, and 
got pinned down with some weight which removed 
itself when the water rose upon him, crawled up 
through a circular hole, ‘‘a coal shute perhaps.” 
After the report there was a roar which lasted two or 
three seconds, and then he found himself below 
decks. 

Mr. George Cornell (page 218) first officer of the 
steamer City of Washington (on the Maine’s port 
quarter), was on board his ship amidships, and 
could see the main mast and part of the outline of 
the Maine. He heard a rumbling sound, and saw 
the Maine rise forward, by her lights [which indi- 
cates that the lights were not extinguished by the 
preliminary explosions of ‘‘ rumbling sound”). 
‘She raised up considerable . . . but it was kind 
of dark, and how high she lifted he could not say. 
Saw no water thrown up, and did not see much 
flame. There was a very decided interval between 
the first sound he heard and the explosion.” Tried 
in Court with a watch, witness said it was less than 
3 seconds. His ship shook ‘‘at the same time the 
explosion happened.” He identified a piece of 
cement that fell on the ship, and which was after- 
wards stated by the Chief Engineer of the Maine to 
be part of the port blower of the Maine. 

[This is rather important, as the position of the 
spot on the City of Washington where it fell, and 
the original position of the port blower of the 
Maine being known, the prolongation of the line 
joining them must evidently pass (in plan) through 
the focus of the great explosion. ] 

Captain F, Stevens (page 220), of the same ship, 
anchored about 300 ft. on the Maine’s port quarter, 
nearly astern of her—‘‘ heard a dull muffled explo- 
sion and commotion, like as though it was under 
water, followed instantly by a terrific explosion, 
lighting up the air with a dull red glare, and filling 
the air with flying missiles. . . . We were struck 
in four places.” . . . After getting out three boats 
he ‘noticed water on port side of ‘his ship full of 
floating wreckage.” [This means that: ‘most of the 
floatable wreckage on the port side of the Maine 
had been blown beyond the central line of the City 
of Washington, or its prolongation.] There was a 
very decided interval between the first noise and 
the explosion, which latter shook his ship. Could 
not see the Maine with sufficient distinctness to 
see whether she lifted. 

This terminates the personal evidence on the ex- 
plosion, and it will now be advantageous to assemble 
it under different headings. 

Firstly, there is the impression of the Captain of 
the ship that there was ‘‘simply one overwhelming 
explosion” (page 16), and this was supported by 
the evidence of the Lieut.-Commander (page 26), of 
the Chaplain (page 56), Cadet Boyd (page 139), 
Carpenter Helm (page 149), Assistant Engineer 
Moriss ( page 155), Cadet Creushaw (page 156), 
Private McKay (page 160), Sergeant Mehan (page 
ate Beyman (page 176), Lamp- 


166), Boatswain’s 


lighter Fox (page 179), Landsman Lanahan (page 
180), Coxswain Wilber (page 184), Fireman Pank 
(page 185), Seaman Mattson (page 189), and Mess- 
attendant Turpin (page 191). In all 17 witnesses, 
seven of whom, however, were tremendously 
knocked about at the time, and consequently may 
not have consciously felt all that occurred to them- 
selves. 

Secondly, a grumble, or mumbling, or vibration, 
or jar, followed by a great explosion: Lieut. 
Holman (page 141), Surgeon Henneberger (page 
39), Private Antony (page 40), Mr. Van Syckel 
(page 50), Lieut. Jungen (page 131), Cadet Bron- 
son (page 136), Lieut. Catlin (page 142), Seaman 
Moriniere (page 175), Fireman Gartrell (page 187), 
Seaman McCann (page 199) G. Cornell, of the City 
of Washington (page 218); 11 witnesses. N.B.— 
Lieut. Jungen heard three further minor explosions, 
shortly afterwards. 

Thirdly, an explosion followed by a mumble or 
vibration or series of convulsions : Chief Engineer 
Howell (page 34), Landsman Kane (page 200) ; two 
witnesses. 

Fourthly, a double explosion almost simul- 
taneous : Rothschild, passenger, City of Washing- 
ton (page 58); Wertheimer, another passenger 
(page 62); Lieut. Blandin (page 113), Lieut. Hood 
(page 119), Seaman Larsen (page 173), Captain 
Stevens of s.s. City of Washington (page 220) : 
six witnesses. 

Fifthly, a double explosion, separated by a 
distinct time interval: Naval Cadets Claverins 
and Holden (pages 30 and 31); Captain Teesdale, 
English barque Deva, (page 53); Lieut. Blow 
(page 126), Apprentice Ham (page 162), Master-at- 
Arms Load (page 170), Coal - purser Melville 
page 181) : seven witnesses. 

Of course it is very important to discover, if pos- 
sible, whether there were two distinct explosions, 
or only one great explosion, and this must be my 
excuse for having summarised all the evidence 
given on this subject. 

Altogether 43 witnesses gave evidence thereon, 
and of these no less than 30 testified on oath to a 
single great explosion, with or without the 
rumblings, vibrations, and jars which would accom- 
pany a great cumulative explosion. Six more wit- 
nesses declared to a double explosion which were 
separated by so short an interval of time as to be 
almost instantaneous ; and finally we find seven 
who declare to a double explosion separated by a 
distinct interval of time. 

Of these seven, Melville was not an accurate 
witness, as the Court itself proved ; Load was so 
knocked about by what he termed the first explo- 
sion that he was probably only in a semi-conscious 
state ; Ham, when pressed by questions, regarded 
the second explosion as ‘‘like a roar.” If Captain 
Teesdale be correct, and two explosions—each of 
sufficient force to shake the barque Deva, nearly 
half a mile from the Maine—really occurred and 
were separated by a distinct interval of time re- 
quired by the narrator to rise from his writing 
table and rush from his cabin ‘‘ upon the deck,” it 
is perfectly certain that every survivor on the 
Maine, and everybody on the City of Washington 
would have testified similarly. As they did not do 
so, the only alternative is to consider that Captain 
Teesdale was mistaken in the interval of time, and 
that what he actually experienced was, first, the 
water shock of the great explosion, and, second, the 
air or sound wave of the same explosion, which’ 
would come to him rather less than 2} seconds 
later if he were half a mile away from the Maine. 
We have left of the seven witnesses, three officers, ' 
one of whom, Lieut. Blow, is very clear and positive 
in his evidence. I can only repeat that if he and 
Naval Cadets Claverins and Holden be correct, all 
the other witnesses would have given corroborative 
evidence. Lieut. Blow was officer for the day and 
wide awake to all that occurred. He was writing 
in his cabin near frame No. 76, and had time to get 
up, leave the room, and go 6 ft. before the second 
explosion came. The fall of the funnels on the 
deck and the folding back of the superstructure 
would produce a crash that might very easily be 
mistaken by some for a second explosion, especially 
if they were themselves below deck at the time. 
But a curious part of the double explosion 
evidence is that the first shock was not a severe 
one (Lieut. Blow and Mr. Claverins and Mr. 
Holden) as compared with the second . . . and this 
leads us to the six witnesses who heard a double 
but almost simultaneous explosion. Three of them 








were aboard the City of Washington, and may have 


repeated the experience of Captain Teesdale, viz., 
may have mistaken the two sensations of water 
shock and air concussion, travelling to them at 
different speeds as two explosions. Lieut. Blandin 
was not at all certain about two explosions, but 
the same cannot be said of Lieut. Hood and 
Seaman Larsen ;_ they testify in the most positive 
manner to two distinct shots, two big in, 
and we are brought up face to face with the 
astounding fact that the 30 remaining witnesses 
were more or less in support of a single great ex- 
plosion. 

The only way to reconcile these divergencies of 
evidence is to believe that there were two explo- 
sions, that the first was not so powerful as Lieut. 
Hood thinks, and that consequently many other 
ofticers and men did not particularly notice it. 

From a careful examination of the entire evidence 
on the explosion, as an explosion, we can scarcely 
fail to come to the following conclusions : 

(1) That there was a small initial explosion ob- 
served by some and not by others of the survivors, 
and certainly neither felt nor heard by people on 
the City of Washington, or by Captain Teesdale, or 
Mr. Van Syckel. (2) That this was immediately 
followed by a rumbling and cumulative explosion 
(8) which culminated in a great catastrophic blast 
(4) followed by the crashing of fallen débris, and of 
overturned funnels and superstructure on the deck 
of the remainder of the vessel ; (5) and this again 
followed by the inrush of water to the crater of 
explosion and to the inner parts of the wrecked 
hull. 

(Zo be continued.) 





MESSRS. SCHNEIDER AND CO.’S 
WORKS AT CREUSOT.—No. XXII. 


Tue Rowiwe-Mitt DerartMent—(continued). 


Rouep bars of all sections and lengths, when 
they are to be used for making smaller blooms, are 
carried by the conveying apparatus opposite the 
line of small rollers to the hot shearing machine. 
As arule, the blooms are rolled out direct in the 
other mills. When, however, it is not convenient 
that they should be used immediately, they are 
covered with a layer of ashes until the time when 
they can be put in a reheating furnace. By this 
means a large economy in fuel consumption is 
effected, and the output of the furnaces serving the 
finishing rolls is increased. 

The hot shearing machine for blooms is 26 metres 
(85 ft.) distant from the blooming mill. A part of 
the line of rollers between the two was formerly 
worked by the shearing machine itself, through 
toothed gearing with clutches to reverse their motion. 
As this device did not give full satisfaction, a small 
two-cylinder reversing engine has been erected on a 
suitable spot ; the cylinders are .165 metre (6} in.) 
in diameter, the stroke being .300 metre (11}} in.). 
This engine works the rollers by friction, the 
speed — according to the needs of each case. 

he small rollers which serve to free the blades 
from the cut blooms, are alone worked by the 
shearing machine. The maximum section which 
can be cut is 300 by 200 millimetres (11}} in. by 
7% in.). The tool-holder moves horizontally, its 
length of travel being .260 metre (9% in.); it is 
engaged and thrown out of gear hydraulically. The 
shearing machine is driven by a vertical engine 
with a single cylinder .350 metre (13? in.) in dia- 
meter, and .400 metre (15? in.) length of stroke ; 
the normal speed is 160 revolutions per minute. It 
is fitted with a regulator. Its energy is transmitted 
by two sets of toothed wheels, gearing at 20 to 1, 
corresponding to eight cuts per minute. To pre- 
vent any serious fractures the flywheel only drives 
through a bolt-pin, which would be sheared off if 
a piece of unusual resistance came between the 
blades. 

The movable catch which regulates the length of 
the blooms to be cut, slides on a square shaft, on 
which it is made to hold at all the distances required. 
Each bloom, on leaving the shears, is stamped with 
the number of the cast, and the quality mark. 

Formerly the ingots were reheated in a gas-fired 
soaking pit, and were carried hot by a crane to a 
tilting frame placed between two rollers of the 
series which runs from the mill to the shearing 
machine, As, however, this method was sur- 
rounded by various disadvantages, among others 
the difficulty of getting rid of the slag which accumu- 
lated in the air and gas chambers, it was aban- 








doned, and the present furnaces above the ground 
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level were substituted. There are two of the 
latter, placed as shown on the general plan of the 
rolling-mill department, Fig. 162, page 621 ante ; 
they are served by an electric travelling crane. Each 
furnace has two fires of the usual type, provided with 
air blast, one at each end, the frame outlet being at 
the back in the middle of the furnace length. The 
hearth is 6 metres (19 ft. 9 in.) long and 2.40 
metres (7 ft. 10} in.) deep ; the height under arch 
is 1.30 metres (4 ft. 3,3, in.). At the front there 
are two large openings 2.200 metres (7 ft. 2} in.) 
wide, each one being closed by a door in three 
parts, all of which are operated independently by 
a hydraulic ram connected to the doors by chains. 
The arrangement is similar to that for the armour- 
plate reheating furnace. 

Each furnace can hold 14 ingots of 1300 kilo- 
grammes each (26 cwt.); these, when charged cold, 
are rolled less than five hours after. This shows 
an output of 45 tons per 12 hours, the average coal 
consumption being 125 kilogrammes (24 cwt.) per 
ton of cold ingots. In current work, however, the 
ingots are charged hot, when each furnace can 
receive easily up to 150 tons of ingots, which 
are charged at a temperature varying from 900 deg. 
to 950 deg. Cent. (1597 deg. Fahr.); this reduces 
the coal consumption to 35 kilogrammes (77 lb.) 
per ton of ingots. The flames on leaving the fur- 
nace serve to heat a multitubular boiler of 163 
square metres (1754.58 square feet) heating surface 
of the same type as that shown in Figs. 164 to 167 (see 
page 652 ante), with this difference that this boiler 
is provided with four groups of tubes placed above 
each other ; each of these boilers produces about 
20 tons of steam per 12 nours. 

The ingots are placed in the furnace on brick 
supports .300 metre (1/}# in.) high above the 
hearth, in two rows of four ingots on the sides right 
and left, and two rows of three ingots in the middle 
of the furnace—14 ingots in all. They are laid 
lengthwise in the furnace, with sutticient space 
between them for the circulation of the flame. 
This is easily done with the C-shaped charging 
device suspended from an electric travelling crane ; 
three, and even four, ingots may be charged simul- 
taneously. When hot, the same apparatus carries 
them rapidly, at a speed of 48 metres (157 ft.) per 
minute, on brackets from which they are lowered 
to the feed-rollers which convey them to the mill. 
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Frias. 186 To 188. 


The ingots are received hot from the steel works|takes them, three at a time, as shown i 
in special trucks divided in three compartments, | sketch, to the furnace. 
each closed with a cover (Figs. 186 to 188). The) 


ingots are taken out of the trucks with tongs sus- | worked by the same reversing engine 
pended from a steam crane ; they are laid horizon- | the blooming mill above described, 
tally on a slab. From this the charging device | the other side of the engine. 
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Armour-Plate Mill.—This rolling mill, which is 
which drives 
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It has been in opera- 
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REHEATING FurNACE FoR ARMOUR-PrATES ; RoLLiInc-MILL DEPARTMENT. 





tion since 1886, and consists of a pair of hori- 

zontal rolls of cast iron. 
Length of rolls 
Diameter of rolls : 
Normal distance between 


... 3 metres (9 ft. 107; in.) 
-950 metre (37% in.) 


rolls ... es pe ae ae 238 ,, 
Extreme distance between ee 
rolls ... eal eee eee -750 ” (293 ” ) 


The two main pinions are placed near the 


Fic. 197. Armour-Piate Mii. 


hydraulic ram. The original diameter of the cast- | 5 millimetres (;; in.) in thickness to be produced. 
steel pinions is 1.050 metres (3 ft. 52 in.) ; their | The following sizes have often been rolled in this 
length between bearings is 1 metre (3 ft. 33 in.) ; | mill : 

each pinion is in two parts with double-helical 

teeth of .183 metre (7;%; in.) pitch. The ends of 

| the pinions and rolls are .5600 metre (19}} in.) in dia- | 
|meter. This mill is illustrated by the general views | 
Figs. 189 to 192, which also show the foundations. 

The average speed of the rolls varies between 26| The attendant is placed in front of the train, and 


8 metres x 2.200 metres x 6 millimetres (26 ft. 3 in. 
x 7 ft. 28 in. x 4% in.) full 

18 metres x 2.770 metres x 30 
x 9ft.1lin. x 1, in.) 


millimetres (59 ft. 0 in. 





engine, the lower pinion being keyed on the en- 
gine shaft. The cast-steel shafts connecting the 
pinions to the rolls, are 5 metres (16 ft. 5 in.)| 
in length, the top one being balanced by a 


and 34 revolutions per minute. The rapidity with | after each pass sets in motion the small vertical 
which the rolling and the reversing actions are | reversing engine which works the roll-setting screws 
effected, enables plates 23 metres (75 ft. 6 in.) by means of a belt. The dimensions of the engine 
long, 1.150 metres (3 ft. 9} in.) wide, and under! are the following : 
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165 in. (63 in.) 

-300 m. (114% in.) 
180 revolutions per 

minute. 

This engine is fitted with toothed-wheel gearing of 
two different ratios, which are thrown in gear alter- 
nately. A quick motion is given when the rolling 
is commenced, and for slacking back the roll-setting 
screws ; this gives a travel of 11 millimetres (,'; in.) 
for five revolutions of the engine ; while the slower 
motion, given when rolling is nearly at an end, 
produces a travel of 1 millimetre (.039 in.) only, for 
five revolutions of the engine. For the last passes 
pressure can also be given by hand, with a small 
wheel placed on the second shaft of the engine ; 
one and a half turns of this wheel give a travel of 
1 millimetre (.039 in.). The roll-setting screws are 
of hard-forged steel, and the nuts are of phosphor- 
bronze. The outside diameter on threads is .300 
metre (1133 in.); the threads are single, with 
36 millimetres (12 in. full) pitch. The screws end 
in a cylindrical length provided with a groove which 
slides in the boss of the endless screw-wheels that 
work them. Under each roll-setting screw is 
placed a special safety device, with double-ended 
wedge, and the bolts that hold it together are 
designed to break under any unusual strain. When, 
owing to any accident to the rolls or to the engine, 
a plate remains lodged in the mill, these safety 
appliances are quickly taken to pieces ; this enables 
the plate to be removed rapidly, thus preventing 
all damage to the rolls by their remaining in con- 
tact with the rolled material. Under these appli- 
ances is a wedge worked by a screw, which serves 
to maintain the rolls parallel. The top roll, which 
is movable as well as its fittings, brasses, wedges, 
&c., is balanced and maintained constantly pressed 
against the roll-setting screws by four plunger 
pistons .180 metre (7} in.) in diameter, working 
under the hydraulic pressure of 35 kilogrammes per 
square centimetre. 

The position of the top roll with relation to that 
of the fixed lower roll, is continuously shown by an 
index which slides up and down a scale fixed on 
the housing. A displacement of the roll of 10 milli- 
metres (3 in.) corresponds to a travel of 25 milli- 
metres (1 in.) of the index. When taper plates 
have to be rolled, for which it is necessary to in- 
cline the top roll more or less, a roll with spherical 
trunnions is used ; in this case the position of the 
farther trunnion is given by a second index, on the 
same scale, the first index still showing the position 
of the lowest trunnion. This double indication is 
readily observed by the attendant; he holds a lever 
which enables him to throw out of gear, through 
a clutch, the two endless screws which work the 
roll-setting screws, and to set only one work- 
ing when necessary. The latter is obtained by 
screwing down the two roll-setting screws to the 
maximum ; then by working on the lever and re- 
versing the engine, the one setting screw which can 
work is unscrewed and brought up to the required 
height. With this arrangement it is easy to roll all 
taper armour-plates. Hard-steel plates of the 
following dimensions have been rolled in this way : 
7610 millimetres by 2360 millimetres by 80 milli- 
metres by 39 millimetres (24 ft. 11,4 in. by 7 ft. 
9 in. by 3,%; in. by 1,% in.), and though the opera- 
tion is a delicate one, the plates were turned out 
perfectly flat, the exact ratio of pressures on each 
side being well maintained. The first taper armour- 
plates rolled in this mill were of iron, and subse- 
quent operations never revealed imperfect welding. 

In front and in the rear of the mill there are 
feed-rollers required when rolling armour-plates 
weighing up to 40 tons. Each series consists of 
nine rollers .540 metre (21} in.) in diameter and 
1.800 metres (5 ft. 11 in.) long, the rollers rising 
.140 metre (54 in.) above ground level. The feed- 
rollers are worked by a small reversing two-cylinder 
engine placed below the ground level. Its principal 
dimensions are the following : 

Diameter of cylinders 
Stroke... = : ci 
Maximum speed ... 150 

The ratio between the speed of the engine and that 
of the rolls, is 10 to 1, which corresponds to a speed 
of the rollers of .424 metre (16}} in.) per second. 
In order to prevent fractures, the engine drives the 
series of cast-steel toothed wheels, which work the 
rolls, by friction. The series of rollers which lead 
from the mill to the shears can be driven by the 
same engine by means of a clutch. 

In the middle of the series of front and rear feed- 
rollers there is a receiving bracket, on which the 


Diameter of steam cylinders ... 
Stroke of pistons ne 
Maximum speed 


-260 m. (10} in.) 
-300 ,, (11}3,, ) 
revolutions per min, 





ingot to be rolled is deposited. Each bracket is 
fitted with a double telescopic plunger, the smaller 
of which is .220 metre (8% in.) in diameter; it 
serves for all current work, and can raise loads of 
10 to 11 tons; the larger ram is .390 metre 
(15,5, in.), and is only used for raising heavy weights 
up to 40 tons. The smaller plunger is fitted with 
a U-shaped head which receives the lower branch 
of the ©-carrying device for depositing or taking 
up an ingot. When an ingot has been deposited, 
the bracket is lowered, and the adjoining rollers 
carry the ingot under the rolls. This bracket, 
when slightly raised, serves as a pivot for turning 
the ingots horizontally in course of rolling. When 
a plate has acquired the given width, it is turned 
a quarter round by means of the bracket, in order 
to be rolled the other way. For long plates, hy- 
draulic adjusting apparatus on each side of the rear 
rollers are used, for maintaining the plate constantly 
in the centre of the housing frame, and perpen- 
dicular to the rolls. 

A suspended hydraulic device for turning over 
the plates in course of rolling, is placed over the 
feed-rollers. It is a most serviceable machine, as 
it can quickly turn an ingot weighing 8 to 10 tons, 
and deposit it reversed on the feed-rollers. The 
oxide can thus be scaled off both sides during 
rolling. This machine is also used to give certain 
ingots a quarter turn, in order to roll them alter- 
nately flat or on edge under the horizontal rolls, 
which give a much greater pressure than that 
obtained in a universal mill, in which lateral pres- 
sures are kept necessarily low, to avoid fractures 
in the gearing. 

Another of these machines, but much more 
powerful, is placed between the mill and the hot 
shears ; it is used only for turning over deck-plates 
or heavy armour-plates. The hydraulic cylinder is 
suspended to an iron frame, leaving a free space of 
3.500 metres (11 ft. 6 in.) above the feed-rollers. 
The hydraulic ram is made telescopic ; the smaller 
one of forged steel, .315 metre (123 in.) in dia- 
meter, serves to lift and turn over plates weighing 
up to 12 tons. It slides in the larger one, .460 
metre (18} in.) in diameter, which serves to turn 
over plates weighing from 13 to 40 tons. The 
travel is 2 metres (6 ft. 6}} in.), and the head is 
guided in two powerful slides. 

The centre of the plate is brought between two 
endless chains of special manufacture, with forged 
links ; these chains, which are placed 1 metre 
(392 in.) apart, run on two pulleys, which are 
driven by two ratchet wheels set in motion by 
a central loose wheel, actuated by a plate chain 
which encircles it, and one end of which is fixed 
to the foot of the cylinder. The turning over of a 
35 to 40-ton plate is effected with smoothness and 
efficiency. 

All the machines described above, and the acces- 
sory apparatus, are controlled from a high plat- 
form placed above the coupling shafts, from 
which the driver can witness all the work on 
both sides of the mill. The adjusting apparatus, 
which is not so frequently used, is worked from 
the floor level. On several occasions this apparatus 
has been fitted with two vertical rolls .500 metre 
(193) in.) in diameter in the front and with two 
similar rolls at the back. To erect these, it is 
necessary to remove the first feed-roller from each 
side of the rolls and to place another slide for the 
bearings carrying the lower trunnion of the vertical 
rolls. The top trunnions are guided by two other 
slides, stayed on the housing frame ; the vertical 
rolls are worked from the top by bevel gearing and 
by two shafts which traverse the whole of the 
housing frame as far as the pinions ; these drive 
the shafts by means of square-toothed wheels. 
Each vertical roll is fitted with two set-screws, 
turned by a vertical engine ; the set-screws may 
be worked together, or those of two rolls on any 
side of the mill may be worked separately. The 
maximum distance between the vertical rolls is 
1.600 metres (5 ft. 3in.). A large number of deck 
plates have been rolled in these vertical mills. This 
mill is served by three furnaces. They are shown 
in Fig. 162, page 621 ante. Electric travelling 
cranes run over them. Figs. 193 to 196 show in 
detail the smallest of the three furnaces, which 
is used more particularly for heating ingots for 
thick merchant plates. They are all on the same 
ss and are heated with coal, which is 

urnt on two grates provided with tuyeres, one on 
the right and one on the left of the hearth ; the 
flame outlet is in the centre at the back. The 


flames on leaving the furnace are employed to heat 








multitubular boilers, one of 188 square metres 
(2023.68. square feet), and the two others of 250 
square metres (2691 square feet) heating surface, 
One of the latter, nearest the mill, is similar in 
construction to that illustrated, but of the follow- 
ing dimensions : 


Length of hearth 5.960 m. (19 ft. 68 in.) 

Depth - aoe 3.000 ,, (9 ,, 103 ,, ) 

Height under arch ... 100. (4. | ) 

Width of doors 2.200 ,, (7., 28,, 
and 2.400 m. (7 ft. 
104 in.) 


04 in. 
Two grates 1.400 metres by | { 4 ft. 74 in. and 3 
Sy 1.100 metres \ he — 
The third furnace serves specially for heavy 
armour-plates. It was formerly used for heating 
iron plates weighing 35 to 38 tons previous to 
welding. Its principal dimensions are : 


Length of hearth 4.000 m. (13 ft. 13 in.) 
SSR 3.400 m. (11 ,, 2 ,, ) 
Height under arch ... 1.950 m. (6 ,, 4? ,, ) 
Width of door 2.900 m. (97? GL” j 
Height of door 1.450 m. (4 5, 91,7, 
Twogrates ...  .. 1.460 x .900 m. (4 ft. 72 in. 


x 2 ft. 11,% in.) 

The doors of these furnaces are formed of iron 
frames, lined with firebricks. The large ones are 
divided in three parts, which can be lifted up to- 
gether or separately, by means of chains, worked 
by hydraulic rams placed on the furnace fronts. 
The charging of the furnaces is effected with the 6- 
apparatus already referred to ; it enables the charge 
to be taken up under its centre of gravity, notwith- 
standing the height of the furnace arch. The 
general view, Fig. 197, of the two reversing mills, 
shows one of these apparatus suspended to the over- 
head travellers serving one of the furnaces. The 
men can easily guide the apparatus and deposit the 
ingot on brick blocks in the furnace ; these blocks 
insure a regular heating of the whole ingot surface ; 
they vary in height and section with the weight of 
ingot to be carried. There are three sizes of these 
C transporters, namely, 5-ton, 15-ton, and 40-ton 
power, the weight of the latter being 20 tons. The 
part which carries the charge being liable to wear, 
it is made movable ; it is either flat or fork-shaped, 
according to the nature of the charges it has to take 
up. 

It is claimed that no better means of solving the 
difficulty of furnace charging has been devised. 

The two furnaces which serve the blooming mill, 
and over which an overhead traveller also runs, are 
occasionally used for heating ingots rolled in the 
armour-plate mill. In this case the ingots are 
placed on the carrying rollers near the hot shears, 
which take them to the mill. 
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The Blasting of Rock. By ALBERT W. Daw and ZacuHa- 
riAS W. Daw. Part I. London: E. and F. Spon; 
and New York: Spon and Chamberlain. 

According to the prefaces, ‘‘this work is based 
on the results of a large number of experiments 
which were carried out by us with the object to 
discover the true principle of the resistance of rock 
to a blast, respecting which further researches 
were necessary, in consequence of the rules and 
formuls usually met with in works on rock blasting 
proving to be very erroneous. . . . The correct- 
ness of the rules and formule is demonstrated by 
the results of a series of blasting experiments, and 
by the theory on which they are based being quite 
in accord with true mechanical principles.” The 
subject has been divided into two parts, the prin- 
ciples of rock blasting and their general applica- 
tion being dealt with in the octavo volume before 
us, 273 pages with 90 illustrations, which also 
‘* gives valuable practical information on the most 
useful and economical explosives, and on detonators, 
electric fuses, and electric explosives.” Referring 
at once to the latter point, we find about 40 pages 
on explosives and their use, based essentially on 
the information supplied by the manufacturers, 
with practical hints and also frequent repeti- 
tions. These sections are preceded by 30 pages 
on safety fuses and electric shot-firing. There 
we read that ‘there are, as is well known, 
two kinds of electricity, called high-tension and 
low-tension, and low-tension and _high-tension 
batteries to fire fuses or detonators;” and the 
authors talk persistently of low-tension or quantity 
batteries. Later on we come across the terms ‘‘ex- 
ploders” and ‘ magneto-exploders,” which were 
presumably meant all the time. 
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We go back to the scientific deductions. The 
original experiments consist, in the first instance, 
of tests with ice blocks from 4 in. to 8 in. in thick- 
ness, on which a weighted bar exerts a normal 
pressure. These experiments establish that the 
modulus of rupture obtained by dividing the pres- 
sure applied by the product of the ice thickness and 
the periphery of the bar or pressure surface is a 
constant, and that consequently rupture takes 
place by shearing. The form of the cavity pro- 
duced (truncated cone or pyramid) is similar to 
that resulting in blasting. The other experiments 
concern the relations between diameter, length, 
and depth of borehole and the line of resistance 
W, i.e., the vertical distance of the borehole from 
the free face (tests with dynamite and strong 
granite), and the suitable distances apart of the 
several boreholes to be fired simultaneously. 
There are probably other experiments, but they 
are not tabulated; and in how far the tables 
to be mentioned are based on actual tests, is 
not apparent. One of the authors’ fundamental 
formule is A = CaS W, A being the projection of 
the charging chamber, represented in the case of a 
cylindrical borehole by the rectangle contained by 
diameter and the length, S the periphery of this 
chamber at right angles to the line of resistance 
W, and Ca the coefficient of rock. How the co- 
efficient of rock and also the charging coefficient are 
determined by trial shots, is explained. The 
authors emphasise the influence of the shape of the 
charging chamber, neglected by other writers who 
rely essentially on L = C W*: the weight of the 
charge equals the cube of the line of resistance 
multiplied by the charging coefficient. Messrs. 
Daw are very fond of expressing in strings of pro- 
portionalities under silent assumptions of ceteris 
paribus what would better have been explained by 
afew words. Calculations of this kind are gravely 
put down : 

0.7854 d? __ d 

31415d  ¥ 
no mention being made that 0.7854 is simply 
73 and we read that a certain fraction is greater 


than another, when sin a is less than 1. The 
authors seem to be turning round in a circle, 
and if it were not for the examples of calcu- 
lations and the tables compiled for facilitating 
them, the reader might be pardoned if he let the 
scientific deductions take care of themselves. The 
tables deal with maximum lines of resistance for 
certain dynamite charges, dimensions of bore- 
holes, weights of charges, multiple shotholes, 
approximate volumes of rock dislodged with one or 
several free faces on stepped and other workings, 
further, with useful mechanical data, volumes and 
weights, conversions from the English into the 
metric system, &c. These tables are very accept- 
able ; approximate feet, cubic feet, &c., to two de- 
cimals look rather absurd, however. The chapters 
on suitable dimensions, position, and arrangement 
of boreholes in driving and sinking, on their charges, 
tamping, on the influences of fissures, &c., appear 
to be really practical, and there can be no doubt 
that the authors have earnestly striven to assist 
mining engineers and others engaged in mining, 
quarrying, and tunnelling. The book is well 
printed and got up generally. 








THE NORTH GERMAN LLOYD T.-SS. 
“KAISER WILHELM DER GROSSE.” 
(Concluded from page 650.) 

We complete our series of illustrations of the 
North German Lloyd twin-screw Atlantic liner 
Kaiser Wilhelm der Grosse, with one or two details 
which are suggestive of the completeness of the 

equipment. 

The captain and navigating officers on the bridge 
have very thorough control of the ship by telegraphs, 
telephones, electric signals, and the like. We have 
already described Brown’s steering gear, showing 
that the officer on the bridge has direct control 
through the telemotor of the steering engine. 
Loud-speaking telephones take the place of the 
Speaking tubes hitherto used. The erection of 
the latter on ships, especially in the case of large 
installations, presents considerable difficulties. 
The installation of loud-speaking telephones, on 
the contrary, is specially adapted to overcome 
technical difficulties in regard to fitting, and in 
every respect fulfils the purposes of the speak- 
ing tubes. The single station consists princi- 





pally of a microphone and a telephone, which, 
together with a bell-push, are sheltered by an 
oblong bronze case, on the top of which is placed 
the alarum. The entire case is made as water- 
tight as possible. The loud working of the 
apparatus is strengthened in such a way that the 
transmission of loud and clear speech is heard at 
some distance from the apparatus. This, in re- 
spect of loud working, gives a very important 
advantage over ordinary speaking tubes. The loud 
transmission of speech is effected by means of the 
conformation of the microphone. The working of 
the latter, as well as the alarum, is carried on 
by means of the current of the dynamo for 
the existing electric light installation, thus afford- 
ing, besides a supply of current practically free 
of expense, a continuously-even current, re- 
quiring no special attention. The apparatus 
employed on the Kaiser Wilhelm der Grosse con- 
nects the two captain’s bridges with the starboard 
and port engine-rooms and the poop. With this 
object three sets of apparatus are affixed to each 
captain’s bridge, and are governed by means of a 
switch in the circuit of the current, according to 
the bridge used. A second installation forms the 
communication between the boiler and engine- 
rooms. Here there are four sets of apparatus 
employed. 

Again, in order to exercise continuous control 
over the bulkhead watertight doors leading to the 
separate divisions, a tableau in the form of a ship 
(see Fig. 115, on page 722) is set up in the room 
occupied by the chart-house, and on this diagram 
the positions of the watertight doors are indicated 
by a circular hole. Behind these holes are circular 
discs, which show red or green, according as the 
door is on the port or starboard side. These small 
coloured discs are (by means of an electrically- 
worked arrangement) covered with white discs 
when the doors are closed, these white discs show- 
ing the designation or number of the particular 
door. When the doors are open, however, the 
white discs disappear, and the red or green discs 
become visible. The pilot of the ship can thus 
acquaint himself, by a single glance at the tableau, 
with which doors are open or shut. The instal- 
lation is so arranged that the discs corresponding 
to particular doors cannot be shifted by the vibra- 
tion of the ship, because they are kept in place by 
means of electromagnets, which are constantly 
under current. The lighting dynamos supply the 
current. There is a reserve current in the shape 
of a primary battery provided, and this comes into 
action if, owing to any exceptional circumstances, 
the current derived from the engines should fail. 
The installation was first employed by the Stettiner 
Electricitiits- Werken Actien-Gesellschaft in Stettin, 
on the Bremer-Lloyd twin-screw freight and pas- 
senger steamer Kénigin Luise, belonging to the 
North German Lloyd ; and having in that in- 
stance proved a success, it has been employed upon 
the Kaiser Wilhelm der Grosse by the Stettiner 
Maschinenbau Actien-Gesellschaft Vulcan. 

The Allgemeine Elektricitiits - Gesellschaft of 
Berlin has installed 1712 incandescent lamps of 
25 candles, distributed in the.following manner : 
253 on the promenade deck, 463 on the upper 
deck, 472 on the intermediate deck, 150 on the 
lower deck, 234 in the engine and boiler-rooms, 
the rest on the sun deck and in the other rooms. 
The saloons and public rooms of the first class 
have been fitted with 250, those of the second 
class with 190 lamps. About 90 kilowatts suffice 
for the maximum demand at any time. 

The generating plant consists of four dynamos 
and their engines. Three of these, of equal 
dimensions, are placed in a special watertight com- 
partment abaft the main engines. The fourth 
dynamo is located in a separate part of the 
engine-room on the port side of the vessel, on the 
level of the intermediate deck. In case of the 
lower compartments withthe furnaces being flooded, 
there would be a light reserve for some time at any 
rate. The compound lighting engines have cylin- 
ders 280 and 470 millimetres (11 in. and 18.5 in.) in 
diameter, with a stroke of 250 millimetres (10 in.). 
The three engines develop normally 110 effective 
horse-power when running at 250 revolutions. The 
fourth engine is of the same power, but headroom 
being limited, the stroke had to be reduced to 
220 millimetres (8.7 in.), and the speed increased 
to 300 revolutions. The engines work both with 
or without condensation ; the former for regular 
steaming, the latter, when the boat is in port, where 
fresh feed water is plentiful, and little power 


needed. Special valves admit of the change being 
made. The regulation is effected by means of 
shaft governors, controlling the slide valve of the 
high-pressure cylinder. The engine and dynamo 
rest on a common base on a layer of cement felting, 
which diminishes the vibrations and the noise. 
The two machines are directly coupled. The 
dynamos are eight-pole shunt generators of the 
modified F.G. 800 type with drum armatures. The 
annular frame, cast steel, carries the poles project- 
ing radially inward ; their ends are connected ya 
so-called pole bush, by which arrangement a gradual 
shading is insured in the magnetic fields between 
the different poles, and, further, sparkless motion at 
all loads without any adjustment of the brushes. 
The dynamos are constructed for 700 amperes and 
100 volts at the normal speed of 250 revolutions. 
Like the motors, they are fitted with carbon brushes. 
Ring lubricators have been adopted for the bear- 
ings as being most convenient and economical. The 
regulating switches are placed by the side of the 
switchboard. 

The currents of the three dynamos are taken to 
two switchboards in juxtaposition, from the larger 
of which the lamp wires, and from the smaller of 
which the motor wires, are branched off. Cables 
connect the two boards, so that the grouping of 
dynamo and bus bars may be altered at will. The 
separate switchboard of the fourth generator is 
likewise joined to the main switchboard, and can, 
therefore, supply current through the main bus 
bars. <A special testing wire has been provided, 
which permits of reading the tension of the two 
plants in both the upper and the lower part of the 
engine-room. Thus the three dynamos may be 
connected in parallel, or the third can feed the 
motor circuits, whilst the two others keep the 
lamps alight. 

The separation of the fourth generator from the 
three others had also another reason ; that is, to 
keep, as is usual on shipboard, the day or police 
lighting, apart from general night illumina- 
tion. A special network of conductors runs for 
this purpose all over the ship, sending branches 
to all the engine, boiler, provisions, and inventory 
rooms, to the cabins of ofticers and crew, and to all 
passages and points to which daylight does not 
penetrate. The arrangement facilitates the illumi- 
nation during daytime in port, and prevents the 
constant switching in and out of lamps by the 
deck hands, to the injury of the machines. The 
day circuit can also be worked from the main 
generators. 

In the engine-rooms only iron-sheathed lead 
cables, insulated with rubber, have been applied. 
They are a little troublesome during laying, but 
they are very strong and safe. The branch con- 
ductors, likewise insulated with rubber, are placed 
in iron pipes. The junctions are effected in water- 
tight cast-iron boxes. In other parts of the ship the 
rubber-insulated wireg lie in paper tubes within 
brass pipes. The terminals of the connections are 
fixed on china bases, and the connections can easily 
be changed. The paper and brass pipes make very 
suitable and elegant fixtures. The 27 distributing 
boxes are located on the various decks. They are 
contained in teak cupboards containing slate bases, 
bayonet cut-outs, and double pole fuses, neatly 
and conveniently grouped. The lamps are equally 
distributed over the various mains, so that the 
same-size fuses can be used on the different cir- 
cuits. This arrangement facilitates the task of the 
attendants. The maximum loss of potential amounts 
to 3 volts. 

The lamps and the fittings are adapted to their 
various purposes. The electroliers and wall lamps 
of the first-class apartments and of some of the 
second-class cabins, &c., are of pleasing designs. 
In those parts of the intermediate deck, where 
baggage and cargo have to be handled, the lamps 
are provided with two-part cast-iron hoods, which 
can be swung back when passengers are to be 
accommodated in those rooms. Fig. 116 shows a 
typical case of wiring for the cabins. 

Electric motors are used for several purposes. 
The 16 ventilators for the stokeholds have fans 
700 millimetres (27.6 in.) in diameter, and supply 
250 cubic metres (325 cubic yards) of air per 
minute. They are coupled to 6 horse-power con- 
tinuous current motors, type S 50, for 100 volts at 
950 revolutions. The electric motor and venti- 
lator are mounted upon the same base, and com- 
pletely encased to ng ys dust, moisture, and 
to prevent accidents. e speed can be reduced 





by 30 per cent., with the help of starting resist- 






| 
| 
| 


NEE TAS RIAN IY 


SPREE Ry 


— 


Sp Rom ive NAR GREY 





722 








ENGINEERING. [JUNE 10, 1898. 











ances. The foul air passes through a pipe under- 
neath the boiler floor, and thence into the atmo- 


fluid ammonia, at all times proportionate to the|in three refrigerator coils, one serving to cool the 
number of revolutions of the engine, according to | meat room (2200 cubic feet net capacity), the second 


sphere. The coupling of the electric motors|the needs of both systems of refrigerating coils ;| for cooling the butter room (375 cubic feet net capa- 


and ventilators is effected by means of steel | 


by this means the regulation of the cooling machine | city), and the third for the preservation of the ice 
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bands. The combined appliances take up little 
space, and their design and light weight recom- 
mend them for use on board. A 10 horse- 
power electric motor, type S100, has been put 
up for the ventilation of the rooms on the inter- 
mediate deck in the bow; it supplies 400 cubic 
metres (500 cubic yards) of air per minute at 
900 revolutions. Further motors have been in- 
stalled in the engine-rooms, some of smaller size 
in the galley, and other spaces. The mail and pro- 
vision lifts are worked by two 3 horse-power 
motors, which raise 600 lb. or 800 lb. at a rate of 
1.5 ft. per second 36 ft. high. These motors run 
at 800 revolutions, and are especially designed for 
noiseless working. The gearing comprises a worm, 
running in oil, and a rope drum; the electric 
resistances are controlled both by the hand rope 
and the brake mechanism. At the extremities of 
its path the electric motor is automatically cut out. 
For the workshops a 3 horse-power electric motor 
has been put up on the intermediate deck. 

Various electric heating and cooking appliances 
have already been provided, e.g., water heaters 
in the hair-cutting rooms, and in the pantry, and 
cigar-lighter in the smoking-room. This plant is 
being extended considerably, and electric radiators 
are now being made by the Allgemeine Elektricitiits- 
Gesellschaft (Fig. 117). The electric installation 
was put up during the months April to September, 
1897, and has given every satisfaction. 

For the preservation of perishable goods the 
North German Lloyd selected the well-known 
Linde ammonia-compression system, and commis- 
sioned the Linde Ice Machine Company, of Wies- 
baden, to supply the cooling plant. The refrigera- 
tor itself (Model C. of the Linde Company’s list 
for marine refrigerators) consists of a rectangular 
framing, which carries on the top a_ horizontal 
steam engine, with cylinders of 175 millimetres, 
and a piston stroke of 250 millimetres, together 
with a coupled ammonia-compressor for compound 
compression. At the side of the framing is the 
vertical cold-water pump driven by the crankshaft. 
In the interior of the frame is placed the ammonia 
condenser, which can be taken out laterally for the 
purpose of cleaning. Fig. 118 illustrates these parts ; 
the liquefied ammonia in the condenser first passes 
through a regulating valve, usually fully open, and 
then reaches a patent ammonia-feeding apparatus, 
which secures a uniform and automatic supply of 
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becomes almost independent for each service, |in the ice-room (1200 cubic feet capacity). These 
which, in ships, must be regarded as a requisite. rooms are kept at zero and under, with sufficient 
The evaporation of the fluid ammonia takes place | margin for journeys through the Red Sea. The 
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transmission of cold to the meat room, from its own 
coils (built in an insulated chamber) is effected by 
means of an electrically-driven Blackman air-pro- 
peller. This continually exhausts the air from the 
room, and drives it, for the purposes of cooling, 
driving, and cleaning, against the refrigerator coils, 
and then forces it back again into the cold room. 
The advantages of this ‘‘ mechanical” air-circula- 
tion (frequently employed in ships) consists, as a 
matter of experience, in the maintenance of a very 
good pure atmosphere in the meat room, and an 
energetic and rapid action of the cold on the newly- 
stored provisions ; a consideration of great import- 
ance in tropical regions. The deposits of snow or 
ice which form on the refrigerator coils can at all 
times be removed by means of a brief interruption 
of the cooling work, the air ducts leading to the 
cold rooms being closed, and by means of the 
ventilator above referred to, a temporary transmis- 
sion of warm air from a corridor, or from the load- 
ing hatch, is driven past the coil until the surface is 
free. As the coils are placed in a separate chamber, 
it is impossible for the stored provisions to become 
moistened during this thawing. The cooling of the 
butter-room and ice-room (the latter containing the 
ice required for immediate use) is effected by means 
of ammonia coils which are fixed to the ceilings of 
these rooms; that is, by the “‘ natural ” air circula- 
tion. Here the arrangement is in its place, be- 
cause the requirements of rapid withdrawal of 
warmth and complete dryness of the room are not 
so essential as in the case of meat cooling. The 
two coils of these rooms form the second system 
of refrigerating, and these are also supplied with 
ammonia by means of the feeding apparatus. 

Provision has been made for cutting off each of 
the cold rooms from the operation of cooling, as 
well as for intensifying the latter. The foregoing 
arrangement constitutes the tenth installation of 
the Linde engines for the North German Lloyd. 
Up to now, 3038 machines of this system have been 
erected or are at work, 124 of these being sea- 
going vessels. The illustration, model C, also re- 
sembles a type which has been selected for His 
Majesty’s yacht Hohenzollern. 

In concluding our series of articles, we have to 
express our indebtedness to the directors and 
officials of the North German Lloyd and of the 
Vulcan Company for the permission to illustrate 
the vessel so effectively, and for the courtesy shown 
our representative when on board, and at Bremer- 
haven, Bremen, and Stettin. We hope soon to 
begin the publication of illustrated articles descrip- 
tive of the well-equipped works where the ship was 
built so successfully. 





COMPOUND EXPRESS LOCOMOTIVE FOR 
THE NORTHERN RAILWAY OF FRANCE. 
(Concluded from page 706.) 

Born sets of valve gears are of the Waelschaerts 
type; the cut-off can be altered in one set of cylinders 
quite independently of that in the others, so that the 
driver has power to vary the effective ratio of 
expansion within wide limits. The arrangement for 
accomplishing this is shown in Figs. 6 and 7 (see 
two-page plate) The screws operating the two 
motions are arranged in line, the stem of the 
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forward screw, which is the one operating the high- 
pressure valves, being carried through the rear one, as 
shown. The axis of the forward screw A has, it will 
be seen, keyed on it, a sleeve C, which has a flange 
at front notched to take a pawl E, by which it can be 
keyed to the handwheel V. Similarly, the rear screw 
B terminates on a similar flange D, which can be 
locked to the handwheel by the pawl F. As shown in 
the figure, both pawls are in gear, and on turning the 
handwheel both screws would be turned. On raising, 
however, the small handle L, shown at the top, the 
pawl E will be lifted out of gear, and on turning the 
wheel the rear screw B only will be moved. Simi- 
larly, if the handle is depressed the back screw is 
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fixed, whilst the forward one remains locked to the 
wheel. Each screw, it will be observed, is provided 
with a nut running between guides, and taking in 
one case the link for the low-pressure motions, and in 
the other the corresponding link for the high-pressure 
valve gears. Indicators, shown most clearly in 
plan, enable the driver to see at a glance the re- 
lative positions of his two sets of gears. The 

rts for the high-pressure cylinders are 10} in. 
lng by 1.38 in. broad. The area through them is 
thus 14,1 square inches, or less than one-tenth of the 
cylinder area. In the case of the low-pressure cy- 
linders, the ports measure 157 in. by 1.57 in., and have 
an area of 24.8 square inches, or about one-fourteenth 
cylinder area. The throw of the eccentrics is 3.35 in. 
The outside lap of the valve in the case of both the high 
and low-pressure cylinders is 1.1 in., whilst there is 
inside a negative lap of 0.118 in. in the case of the high- 

ressure cylinders and of 0.197 in. in the case of the 

imagen cylinders. These negative laps have 
been adopted with a view to avoiding any excessive 
compression in either sets of cylinders, a precaution 
particularly desirable in the case of high-speed locomo- 
tives. Fora similar reason, the high-pressure pistons 
have been arranged so as to give quite a considerable 
amount of clearance (12.6 per cent. of the cylinder 
capacity) at the end of the stroke. 

In order to be able to admit steam direct from the 
boiler to the low-pressure cylinders, the high-pressure 
exhaust is passed through a cast-iron valve-box con- 
taining a cylindrical plug valve. By giving this plug 
a quarter of a turn, the exhaust can be turned di- 
rectly into the blast pipe in place of passing on into 
the low-pressure cylinders. A small auxiliary cy- 
linder worked by compressed air from the Westing- 
house brake reservoir is used to operate this valve. 

With a view to rendering the starting of the engines 
as certain as possible, and to avoid the delay often 
occasioned by the necessity for backing a little before 
starting, the cranks of the low-pressure and _ high- 
pressure cylinders on the same side of the engine are 
coupled at an angle of 162 deg. with each other in 
place of 180 deg., and thus, whatever may be the posi- 
tion in which the engine has come to rest, steam can 
always be admitted to one cylinder or the other. 

The frame is constructed of 1.1 in. steel plates, 
thoroughly braced together. In front they are con- 
nected by the casting forming the two cylinders. 
Between the rear bogie wheels and the leading drivers 
the bracing is effected by a stout frame of cast steel 
25.8 in. wide, which supports in front the ends of the 
low-pressure guides, and also at its upper part the 
low-pressure valve gearing and the auxiliary cylinder 
operating the valve used in admitting high-pressure 
steam to the forward cylinders. The high-pressure 
cylinders are, it will be seen, fixed outside the frames. 
At the back the frame supports the boiler by brackets 
riveted to the latter, provision being made by free 
expansion at this point. The axle-box slides are steel 
castings and are horseshoe-shaped, the frames being 
strongly reinforced here in order to avoid any risk of 
fracture at the base of the hornplates. 

There are two driving axles and two bogie axles. 
The rear driving axle is, it will be seen, immediately 
under the footplate. Being driven by outside cy- 
linders, it is, of course, a plain axle, the journals 
measuring 7.48 in. by 8.74 in., whilst the wheel seats 
are 7.88 in. by 6.8 in. In the case of the leading driv- 
ing axle the journals and wheel seats have the same 
proportions as the above, but the axle is cranked for 
the two low-pressure cylinders, as shown in Fig. 4. The 
outside crank cheeks are circular. The leading drivers 
are fixed as close to the firebox as possible, whilst 


TRAIN i2. BJAN. 1887, BETWEEN AMIENS & PARIS. 
WEIGHT OF TRAIN INCLUDING PASSENGERS & LUGGAGE 160 TONS. 





displacement type. The two axles are fixed at 71 in. 
centres, and the frames, which are of iron 1.1 in. thick, 
are spaced at 50.6 in. apart. A central cross frame 
connects together the outside plate and carries the 
bogie pivot. The front of the engine is not borne 
directly on this pivot, but on two spherical seats (sce 
Fig. 3), thus allowing great freedom of movement to 
the bogie. Lateral displacements are checked by 
strong helical springs, erected under an initial ten- 
sion of 14 tons each. The springs for the bogie 
wheels are built up of 11 plates each, and the wheels 
themselves measure 41 in. over the treads. 

The smokebox of the engine is made by prolonging 
the front ring of the plating. It has a capacity of 
about 63.5 cubic feet, and is closed in front by the usual 
circular door. Inside it are placed the exhaust pipe, 
the blower, and the spark arrester. The exhaust pipe, 
it will be seen from Fig. 1, published last week, is titted 
with a couple of flap valves, by means of which the area 
of the escaping jet can be altered at will by a hand- 
wheel fixed in the cab. To prevent the driver closing 
these valves too much, and so causing an excessive back 
pressure in the low-pressure cylinders, and at the same 
time so powerful a draught as to draw unconsumed 
fuel through the tubes, a stop is provided which limits 
the size to which the exhaust orifice can be contracted, 
The blower consists simply of a pipe of copper 1 in. 
in diameter pierced at the top with small holes, and 
supplied with steam from the boiler when desired, 
The spark arrester is of 0.39 in. mesh. 

The accessories with which the engine is supplied 
include a water-gauge, well protected from accidental 
injuries by a brass cover, which also serves as a guard 
to diminish the danger in case of a burst glass. A 
pointer is provided to show the lowest permissible 
working level, which is fixed at 4 in. above the fur- 
nace crown. The glass water-gauge is supplemented 
by three small gauge cocks in the old-fashioned way. 
Al these are shown in place in Fig. 5. For oiling 
the cylinders a Bourdon lubricator is used. This is 
of the positive feel type, consisting of a small pump, 
the working stroke of which can be varied at will. 
Two Gresham steam sanders, and the usual Westing- 
house brake fittings, complete the equipment. We 
give in Fig. 8 a side elevation of the engine, which 
shows well its general arrangement. 

The tender is, it will be seen on reference to our en- 
gravings, Figs. 9 to 12, page 723, carried on two inde- 
pendent bogies, following in this detail, American prac- 
tice. As in the case of the engine, the weight is trans- 
ferred to these bogies through spherical seats. The 
water tanks are capable of holding 4000 gallons, 
enabling the engine to make a run of 112 miles 
without a stop. The space between the tender and 
the leading carriage has been reduced as much 
as possible, as large voids here have been found 
to considerably augment the train resistance. The 
coupling between the engine and tender is fitted with 
a plate spring, the centre of which is connected to 
the drawbar, whilst the ends rest on prolongations of 
the buffer-rods. Brake shoes are fitted, it will be 
seen, to all the tender wheels, and can be set either 
by hand or by the Westinghouse apparatus. 

Having thus described the principal peculiarities of 
these powerful engines, we will conclude with some 
remarks of their performances in actual work on the 
line. Thus on January 8, 1897, engine ‘‘ No. 2158” 
took out the company’s train ‘‘ No. 12,” which weighed 


160 tons. Part of the speed curve is given in 
Fig. 14, from which it will be seen that up 
the slopes of 1 in 333 and of 1 in 250, be- 


tween Amiens and Gapnes, the speed was main- 
tained at 53.5 and 62.2 miles per hour. On the 


allowing room for the passage of the cranks, so as to| slope of 1 in 200 between Creil and Survilliers the 


ce the — and weight of the coupling-rods as 
small as possible, thus reducing the vibratory forces. 
The drivers are 83.3 in. over the treads. They are 
forged out of wrought iron and have 20 arms each. 
The tyre, which is forged steel, measures 2? in. in 
thickness, and is held in place by a flange turned on 
it at one side and a ring let into a groove in it at the 
other. The wheels were forced on to their seats by 
means of an 80-ton hydraulic press. The springs are 
fixed below the wheels as shown. They are built up 
out of 13 plates each, and have an initial camber of 
about 1.5in. The bogie is of the type usual with the 


locomotives of this company, and is of the lateral 





speed was between 49.7 and 56 miles per hour. During 
the whole of this time there was an ample supply of 
steam, and the water level in the boiler was maintaine« 
constant. On the down grades, it will be seen from 
the curve, very high speeds were reached, showing 
that the engine moved well at all velocities. In fact, 
the vibrations on the footplate were exceptionally 
small, owing to the comparatively perfect balance of 
the four sets of moving parts. = 

On another occasion—viz., February 27, 1897—4 
couple of remarkably good runs were made with traine 
Nos. 1 and 18, drawn by engine ‘‘No, 2157.” Train 
‘*No. 1” was composed as follows : 
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Number of vehicles 15 
» _ axles 32 
Weight of vehicles ~ st 170 tons 
passengers and luggage... ar 
Total load BOB? 65 


The weather conditions were unfavourable, the rails 
being slippery; but nevertheless, though the train 
was five minutes late on leaving Paris, the deficit was 
more than made up during the run. The ‘‘ commer- 
cial” speed between the termini was 48.2 miles per 
hour, in place of the 46.9 provided for in the time-table. 
By ‘‘ commercial” speed is meant the total distance 
between the termini divided by the gross time, stops 
included. The long slopes of 1 in 200 were climbed at a 
speed of 49.7 miles per hour, whilst on the level the 
speed ranged between 56 and 58 miles per hour. On the 
return journey the same engine took train ‘‘ No. 18,” 
and accomplished a still better performance. This 
train was made up as follows : 





Number of vehicles 17 
- axles 38 
Weight of vehicles . ve es 199 tons 
‘5 passengers and luggage ... ae 
Total weight ... 235 ,, 


There was a delay in leaving Calais-ville, necessitat- 
ing, if Paris was to be reached in time, that the driver 
should make up no less than 17 minutes en route, 
bringing up the ‘‘ commercial speed ” of 46.9 miles per 
hour, as provided by the time table, to 50.8 miles per 
hour. Part of the speed curve is given in Fig. 13. 
Thirteen out of these 17 minutes were made up 
on the road to Amiens, which was the first stop 
after Calais, leaving but four minutes to be made 
up between this city and Paris. At 290 kilometres, 
near Caffiers, an up grade commences of 1 in 125, which 
is continued for a distance of 7.46 miles. Up this the 
train in question started at a speed of 49.7 miles per 
hour, and at the top were still running at 40.5 miles 
per hour. The pull on the tender draw-bar during 
this run averaged 2.6 tons, attaining a maximum of 
2.95 tons at the top. Down the grades on the side, 
which are also 1 in 125, the speed averaged 68.5 miles 
per hour, reaching between 273.5 and 270 kilometres, 
a minimum of 74.1 miles per hour. Finally between 
Etaples and Ailly-sur-Somme, where the profile of the 
line shows a level of 31 miles, followed by a slight 
rise, varying between 1 in 1000 and 1 in 500, continued 
for 22 miles, the speed remained constantly between 
56 and 59.1 miles per hour. Taking into account the 
heavy load (235 tons) these results must be considered 
as exceptionally good, and show clearly that the en- 
gines in question are excellently adapted to their work. 

Amongst ordinary daily runs, that of train ‘‘ No. 12” 
is noteworthy. Owing to the late arrival of the mail 
boat, this train is nearly always delayed in starting. 
On March 27, 1897, it was thus kept back 20 minutes. 
The train consisted of 15 carriages (30 axles), and 
weighed 175 tons, passengers and luggage included. 
Up to Amiens it was drawn by engine ‘‘ No. 2135.” 
In this distance there were two stops, viz., at Bou- 
logne-Tintelleries, and at Abbeville. The actual run- 
ning time up to Amiens was 2 hours in place of the 
2 hours 8 minutes provided in the time-table, though 
there was a loss of 1 minute at Abbeville, and twoslacks 
in traversing a length of single line between this town 
and Pont-Rémy. The total run being 104 miles, the 
commercial speed was 52 miles per hour in place of 
48.4 provided for in the time-table. At Amiens an- 
other carriage was added, bringing the weight up toa 
total of 186 tons. The engine was also changed for 
‘No. 2158,” and the driver succeeded in reaching Paris 
on time, having made up 12 minutes between Amiens 
and Paris. The run between these latter cities isa very 
remarkable one, as it included a stop at Creil. The 
total distance is 81.4 miles, and it was run in 1 hour 
29 minutes in place of the 1 hour 41 minutes allowed. 
The commercial speed thus reached 54.6 miles per 
hour in place of the 48.2 provided for. Between 
Creil and Paris, slopes of 1 in 200 and 8.4 miles long 
were climbed at 52.9 miles per hour. On the descent 
the speed rose to 74.8 miles per hour, which was 
maintained very regularly for a distance of 5 miles, 
having then to be slackened owing to the train 
nearing Paris. Quite similar results are commonly 
attained with these engines, but with lighter trains 
still higher speeds have been reached. In fact, trains 
weighing 160 tons are frequently drawn from Amiens 
to Paris, a distance of 81.5 miles, in 1 hour 20 minutes, 
corresponding to a gross speed of 61 miles per hour. 
Finally, with a still lighter train, viz., ‘‘ No. R.C.,” 
of November 15, 1897, which weighed 135 tons, a very 
remarkable run was made. For a distance of 43.5 
miles the speed was always above 62.2 miles per hour, 
and up the slope of 1 in 200 just before Survilliers 
the speed never fell below 56 miles per hour, and was 
above 62 miles per hour for a distance of 4.35 miles. 

With freight trains, equally satisfactory results have 
been obtained, M. Bousquet having used them in 
conjunction with ordinary engines, experimentally 
for hauling a special service of fast coal trains between 
Sens and La Jains, St. Denis. This service was 








carried out quite successfully, though owing to the 
engines being designed for an entirely different service 
a liberal use of sand was found necessary. The first 
of the trains of this service, ‘‘ No. 4824” was com- 
posed of 44 wagons and weighed 634.2 tons. It was 
taken by engine ‘‘ No. 2159” from Creil and La Plaine. 
Up a grade of 1 in 200 and five-eighths of a mile long, 
the speed was 23.9 miles per hour. The boiler pro- 
vided ample steam, although the cut-off was fixed at 
65 percent. On December 80, 1896, the same engine 
took a coal train from Sens to La Plaine, vié Beaumont 
and Epluches. This train weighed 682 8 tons, and was 
made up of 43 coal cars, a brake van, and a dyna- 
mometer car. Trains of this character are on this line 
usually drawn at a slow speed by an eight-coupled 
goods engine. In the present case the time allowed, 
including a stop of 15 minutes for water at Ailly-sur- 
Noyes, was 6 hours 23 minutes, and actually the train 
arrived a quarter of an hour before time. This state- 
ment, as it stands, fails to do justice to the engine, as 
the following unforeseen delays had to be made up : 


Minutes. 
Late at starting... os xy 10 
Stop at Longeau (wagon off line) 20 
Signal stop at Creil... “es acs a 9 
Signal stop at La Chapelle (ahead of 
time) ae ie = ee sa 5 
Total 44 


Hence the true time taken, allowing for these unfore- 
seen delays, was 5 hours 41 minutes, and the true 
running speed was accordingly 25 miles per hour, the 
total distance being 141.4 miles. Between Boves and 
Ailly-sur-Noyes the speed reached 34.2 miles per hour 
up gradients of 1 in 333 and 1 in 250 for a distance of 
about three miles. This speed could have been main- 
tained still longer had it not been necessary to draw 
up the train for its booked stop at Ailly-sur-Noyes. 








THORNYCROFT STEAM LURRY. 

On pages 726 and 727 we illustrate a 5-ton steam 
lurry, made by the Steam Carriage and Wagon 
Company, Limited, of Chiswick. This is the larger 
of the two steam-propelled vehicles which took part 
in the recent Liverpool competition of the Self-Pro- 
pelled Traffic Association, which we described in our 
issues of May 22 and June 3. 

On page 726, Fig. 1 is a general view, while on page 
727, Fig. 2 is a vertical section through the boiler, 
Fig. 3 a plan of the same, and Fig. 4 an outside 
elevation. Fig. 5 is a plan showing the general 
arrangement of the engines, Fig. 6 an end elevation, 
and Fig. 7 a side elevation. 

It will be seen that the vehicle is six-wheeled, the 
carriage really being in two parts. The fore part, 
which carries the motive power, is built to a standard 
pattern of underframe adopted by the firm and applied 
by them to the majority of the vehicles they build. It 
is so arranged that a flat platform can be fitted on a 
tipping body similar to that illustrated on page 628 
ante. In this instance, as a very large platform area 
was needed by the terms of the Liverpool competition, 
namely, 110 — feet, it would evidently have been 
impossible to let the platform overhang the wheels to 
such an extent as to give this area. At the same 
time, to have lengthened the wheel base would 
have made the vehicle unhandy. The only course 
open, therefore, in order to meet the conditions laid 
down—which would not allow a second vehicle to be 
drawn—was to fit the motor part with a turntable, 
and attach to it what is practically an ordinary lurry 
with its fore carriage removed. With this arrange- 
ment the advantage is secured of using the carrying 
load for obtaining the adhesion of driving wheels needful 
on a slippery road or a rising gradient ; the power of 
an ordinary traction engine, in this respect, is naturally 
limited to its own weight. 

It may be pointed out in this connection that the 
old traction engines, and vehicles which come under 
the Light Locomotives Act of 1896, stand on entirely 
different legal platforms. In order to take advantage of 
the higher speed now allowed, a motor vehicle is not 
allowed to weigh more than 3 tons unladen ; and if 
another vehicle be drawn, the combined weight of the 
two unladen must not exceed 4 tons. Moreover, for 
the new class, smooth tyres must be used. These 
two conditions make the problem a complicated one 
to solve, as many who have essayed the task of late 
have found. It is somewhat difficult to see what 
object the framers of the Act of 1896 had in limiting 
the tare, é.e., the weight of the vehicle unladen. If 
this was out of consideration to the roads, the 
maximum weight carried on a pair of wheels should 
have been the limit. The question is further com- 
plicated by fuel not being reckoned in the tare. This 
has led to a curious anomaly in the case of the electric 
cabs, which carry two passengers and a driver—which 
really constitute the load proper—while probably 
about half the weight of the vehicle and motive power 
combined is represented by accumulators, which are 
counted as fuel. 

Turning to the illustrations of the machinery, it 


will be seen that a horizontal compound engine has 
been adopted. The cylinders are 4 in. and 7 in. in 
diameter by 5 in. stroke. Ordinary valves are used, 
and reversing is effected by a special form of 
shifting eccentric, which is caused to assume the 
forward or backward position by means of a screw 
cut upon the crankshaft; the sheave, which is 
made extra broad, sliding inside the strap. 
Power is taken from the engine shaft to a counter- 
shaft by spur gearing which provides two different 
speeds, one for travelling light and the other for 
use when the vehicle is loaded. A by-pass valve 
is also fitted for giving additional power by admitting 
high-pressure steam to the low-pressure cylinder, the 
latter being made of ample strength for the purpose. 
From the countershaft, power is femmaiatedl to the 
roal wheels by Renolds’ chain gearing. The road 
wheels are of wrought steel, with roller-bearing hubs. 

The boiler, as will be seen, is of the water-tube type, 
the working pressure being 175 lb. per square inch, a 
moderate pressure being considered desirable for all- 
round work and attendance of a not highly-skilled 
nature. The arrangement is compact “aa the parts 
are accessible, it being considered of the greatest im- 
portance that the tubes should be readily cleaned 
internally. This is effected by taking off the top plate 
and thrusting a brush or scraper down the tube. 
Combustion is accelerated by a fan driven off the 
main engine by a chain and attached to the boiler 
casing. Firing is effected through the top of the boiler, 
an exceedingly convenient plan, and the fire is cleaned 
by raising the firebars and letting the clinker fall 
through. A surface condenser cooled by air and con- 
sisting of copper pipes is fitted on the top of the cab. 








PROCTOR’S MECHANICAL STOKER. 

On page 726 we illustrate a form of mechanical 
stoker which has been introduced with considerable 
success by Mr. James Proctor, of Hammerton-street 
Iron Works, Burnley, who is the inventor and manu- 
facturer. Mr. Proctor has been engaged for some years 
in the design of a mechanical coking stoker, his first 
patent for this class of machine having been secured in 
1890, since when he has taken out 10 other patents 
embodying successive features in the development of 
his invention. He had also previously invented and 
manufactured a shovel stoker, which has had a con- 
siderable sale. The chief feature in the design of the 
new coking stoker is a ram or impeller for the fuel, 
which is worked with a horizontal reciprocating motion 
by means of cams and levers actuated by suitable 
gearing. The coal is placed in the hoppers situated 
at the furnace front, whence it falls on to the rams, 
of which there may be two or more, by gravity. As 
the ram moves forward it carries coal with it, and 
with each return stroke, some of the fuel, which is 
partially coked, falls off the sides and ends of the 
rams and is deposited on the incandescent fuel 
already on the bars. Each alternate bar is also moved 
by suitable means, having given to it a motion, the 
components of which are vertical and _ horizontal. 
In this way clinker is broken up, or not allowed to 
form, and the coal is carried along to the back end 
of the bars, it being consumed .on the way, whilst 
the ashes are deposited in the ashpit at the end, 
towards which a slight downward slope is given to 
the bars. 

It will be seen that in this way the fresh coal is 
introduced at the mouth of the furnace in a constant 
and gradual stream. The heat of the furnace flue 
causes it to give off gas, and this coking process in- 
creases as the fuel advances. The gases, however, on 
their way to the flues have to pass above the glowing 
fuel further on, the radiant heat from which insures 
their combustion ; supposing, of course, there is a 
plentiful supply of air. It should be hardly necessary 
in the present day to insist upon the advantages of 
this system of firing, but the curse of smoke lies so 
heavily on some parts of the country that at the risk 
of repeating a thrice-told tale we may, with advan- 
tage, point out some of the principles involved. In 
ordinary stoking with the hand-shovel, coal is intro- 
duced in quantity, and large volumes of gases are 
set free as soon as the fuel gets well heated. The 
supply of air is then often insufficient for the combus- 
tion of the gases, and, moreover, the temperature of the 
furnace is so reduced by the introduction of fresh coal, 
and by the heat absorbed in gasifying it, that 
even if there were sufficient oxygen for combustion, 
there would not be heat enough for the purpose. In 
this way the sudden evolution of large volumes of gas 
causes smoke. Moreover, a good deal of the coal is 
thrown well towards the back of the fire, so that the 
gases escape immediately to the cool parts of the flue, 
and their temperature is reduced by contact with the 
heating surface of the boiler below the point of com- 
bustion ; it being remembered that ‘‘ heating surface ” 
for the water is cooling surface for the gases. The 
ideal stoker can reduce smoke by coaling often, coking 
his coal on the dead plate, and by regulating the air 
supply in accordance with the needs of his fire ; but 





ideal stokers are extremely rare. What the ideal 
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stoker does imperfectly, Mr. Proctor essays to do with 
certainty by mechanical means, and to judge by 
observations we have made, he has been remarkably 
successful. We recently visited the Lostock Junction 
Mills at Bolton, and by xourtesy of the proprietor, 
Mr. William Heaton, wavched the working of four 
pairs of these coking stokers when fitted to a battery 
of Lancashire boilers. The result was quite satisfac- 
tory, no vis ble smoke coming from the chimney 
though the boilers were in full work. 

Turning to our illustrations, which have been pre- 
pared from drawings supplied to us by Mr. Proctor, 
A denotes the rocking grate bars, and B the shaft by 
which they are actuated through the slotted levershown, 
and the face-plate D. E is the motion shaft. Power 
to work the whole mechanism is conveyed by means 
of the cone pulley F through the shaft attached, and 
thence by means of the vertical shaft and suitable 
gearing. The reciprocating motion of the rams is se- 
cured by the worm and wheel G. This latter is fixed 
on the horizontal shaft H to which is attached what is 





known as the ‘‘stoker face-plate” I. In Fig. 1 
the full lines show the ram at the forward 
extremity of its stroke, and about to be with- 
drawn by the stoker face-plate, which acts as a cam. 
The latter in its travel is just coming in contact with 
a stud J which projects from the rocking lever K, the 
latter pivoting at Land supported by the bracket M 
attached to the boiler. It will be seen by the engrav- 
ing, Fig. 2, that the rocking levers are in duplicate. 
As the face-plate revolves it pushes against the pin 
J, causing the lever K to recede from the boiler. In 
the top of the lever is a slot in which the end of a rod 
N, Fig. 2, engages. This rod is attached to the rams O 
and connects the two rocking levers. The face-plate 
in its travel then carries the rams to the posi- 
tion shown by the dotted lines, and they are at the 
outward extremity of their stroke. For a reason to 
be explained later, it is desirable that the rams should 
remain at the outward end of the stroke for some 
time, and the face-plate now travels on for a part of its 
revolution without doing work, and the rams are 








stationary. Presently, however, it engages with what 
is known as the slip catch P by means of a pin pro- 
vided for the purpose. The slip catch is attached to 
the rocking lever K, and the action of the cam causes 
the latter to make its forward stroke. A steam 
bridge Q and steam jet R are provided. 

The rams are made of cast iron with detachable 
ends, and as they are thrust into the mass of fuel, 
which is in a state of combustion at that part which 
is furthest from the furnace mouth, it is: desirable 
they should not remain there longer than possible, in 
order to prevent their rapid burning away. It is for 
this reason that there is the lost motion of the cam or 
face-plate, before referred to. For half a revolution 
of the cam the end of the ram remains stationary, 
surrounded by the coldest fuel which has just de- 
scended from the hopper. In this way a large part of 
the heat which has been absorbed on the forward part 
of the stroke is imparted to the new coal. The action 
has been found so beneficial that of the 16 rams used 
at the Lostock Mills only one end has needed renewing 
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nical device if needed. The boiler is also readily 
opened out for inspection. The working parts are few 
and accessible, and the mechanism is simple, so that 
it may be, and has been, we are informed, worked for 
half a day with reasonable load without being inter- 
fered with. 

The Proctor coking stoker lately took part in a 
competition organised by the Municipality of Paris, 
when tests were made with 110 different mechanical 
stokers. Of these 76 were French, 19 English, four 
German, three American, three Austrian, two Italian, 
one Belgian, one Polish, and one of unknown nation- 
ality. The report of the Commissioners stated of this 
apparatus that ‘‘in the trials made at Javel work- 
shops the smoke consumer was nearly perfect, and 
analysis of the smoke being only 7 per cent. com- 
pared with an ordinary fire.” The results of the ex- 
periments were described as ‘‘ most remarkable ;’ 
and it was stated that ‘‘ altogether the apparatus in 
all its parts is simple, plain, and has nothing unneces- 
sary about it, and is not liable to get out of repair.” 
During these experiments ‘‘ the stoker worked regu- 
larly from February 8 till March 5 night and day,” 
and received an award of 5000 francs. 

It may be convenient to point out that the coking 
stoker is a different arrangement from Mr. Proctor’s 
shovel stoker or coal sprinkler, the latter being a 
prior invention. It is a device which secures more 
rapid firing; but we understand that the coking 
stoker is preferred, excepting in cases where the 
boiler power is not suflicient to allow of more easy 
firing. Mr. Proctor informs us that with the coking 
stoker ona 7 ft. 6 in. Lancashire boiler with 3-ft. flues 
and with a draught of about 700 ft. per minute there 
is burnt about 30 1b. of common Lancashire slack per 
square foot of grate surface per hour, the price of the 
fuel being 3s. per ton at the pit mouth. With the 
shovel stoker the corresponding fuel consumption 
would be 35 lb. to 40 Ib. 

Mr. Proctor has devoted many years to the develop- 
ment of mechanical stoking, and has taken out a large 
number of patents to protect his inventions. These, 
as is well known, have led toa good deal of litigation ; 


and, in one action which he brought for infringement, 
Lord Justice Bowen described his stoker as ‘really a 
pioneer invention,” and Lord Justice Fry said it was 


‘“a new combination for a new object ;” while Lord 
Justice Cotton was of opinion that ‘‘ nothing of the 
kind had been done before.” These expressions were 
contained in the judgment given before the High 
Court of Appeal. In the original shovel stoker, coal 
is fed down from a hopper by rollers. The door or flap 
is secured to cross-shafts, to which, by means of lever 
and tappets, a partial turn or rotary motion is given, 
drawing back the door or flap until the tappet shall 
have passed its throw. The partial rotation of the 
shaft is suddenly reversed by means of a coiled 
spring or weight. In this way the door or flap 
receives a rapid forward movement in the direc- 
tion of the furnace bars, throwing and distribut- 
ing the fuel over a portion of the fire. The tappet is 
provided with two or more varying throws, so that 
the spring will be coiled more or less as the fuel is to 
he alternately thrown on to the fire surface at the 
front, midway, or back of the fire surface. Motion is 
given to the tappet from a worm and wormwheel. In 
another and later arrangement rams are employed, 
working in the same box with the shovels, and ina 
direction parallel with their throw. 








THE MACHINERY OF H.M.S. ‘* EUROPA.” 

H.M.S. Evropa, a first-class protected cruiser of 
11,000 tons, built by the Clydebank Shipbuilding and 
Engineering Company, Limited, Clydebank, is this 
week running her official steam trials in the English 
Channel, and we give on page 730 an engraving of 
the main propelling engines. The ship, which 
belongs to the Diadem class, of which eight have 
been ordered, has already been described in En- 
GINEERING. She is 435 ft, long, 69 ft. 6 in. extreme 
breadth, and at 25 ft. 3 in. draught displaces 11,000 
tons. She has a protected deck right fore and aft, 
and her guns are all protected. Her armament 
includes sixteen 6-in. quick-firing guns ; fourteen 
12-pounder quick-firing guns; three 3-pounder quick- 
firing guns; eight machine guns; and two submerged 
torpedo-launching tubes, ‘The main engines are of the 
four-cylinder triple-expansion type. Each of the two 
sets is designed to develop 8250 indicated horse-power, 
giving a combined indicated horse-power of 16,500. 
Steam is supplied by water-tube boilers of the Belle. 
ville type. Thesafety valves on the boilers are loaded 
to a pressure of 300 lb. per square inch, this pressure 
being reduced to 250 lb. at the engines by means of a 
reducing valve placed at the forward end of each 
engine-room. Each set of engines is placed in a 
separate engine-room, divided by a longitudinal 


water-tight bulkhead, which extends the whole length 
of the machinery space, and each engine-room is, in 
all respects, exactly similar, and entirely independent 
of the other. 

The diameters of the high and intermediate-pressure 





a are 34 in. and 554 in. respectively, while 
the diameter of each of the low-pressure cylinders is 
64 in., all having a stroke of 4ft. |The high and inter- 
mediate-pressure cylinders are fitted with piston valves 
of the inside type, having approved adjustable packing 
rings, while the low-pressure cylinders are fitted with 
treble-ported flat-elide valve on their sides, having a 
special type of relief frame to remove the steam 

ressure, and the weight of all valves is suitably 

alanced in order to reduce the strain on the valve 
gear as far as possible. The cylinders, which are en- 
tirely independent castings, are bolted together to 
provide suflicient longitudinal stiffness; and to further 
increase their stability in the event of ramming, &c., 
strong struts are fitted between the high-pressure cy- 
linder and the forward structure of the vessel, as well 
as transversely between the respective cylinders in 
each engine-room. The barrels of. all the cylinders are 
made of special close-grained cast-iron, and are steam 
jacketed. The valve gear is of the double eccentric link- 
motion type, and is moved by means of a double cy- 
linder engine attached to one of the intermediate front 
columns at the level of the starting platform and be- 
side the starting handles. Each of the reversing levers 
is provided with screw gear, so that the valves of each 
cylinder may be linked up independently. 

The pistons, cylinder covers, and steam-chest doors 
are of cast steel. The piston and connecting-rods are 
of Siemens- Martin steel, and metallic packing has been 
employed for all the stufting-box glands of the piston- 
rods and valve spindles of the main engines, as well as 
for all of the auxiliary engines throughout the vessel. 
The crankshafts are hollow, and each consists of two 
interchangeable pieces 174 in. in diameter at the 
journals, and 9 in. in internal diameter; the crank 
arms are cut away as much as possible for light- 
ness; the thrust shaft and propeller shafting are 
also hollow, the shafting being 16} in. in diameter 
inboard, and 174 in. in diameter outside the ship. 
The propellers are three-bladed, working inwards, 
and are 17 ft. 6 in. in diameter. The bosses are 
of gun-metal, and the blades are of manganese- 
bronze, this material permitting a considerable re- 
duction of section to be made on account of its 
superior strength in comparison with gun-metal for 
such purposes, and consequently a corresponding in- 
crease of the efficiency of the propellers is anticipated. 
The blades are secured to the bosses by large forged 
naval bronze pins. Tail pieces and guards for pre- 
venting eddies either forward or aft of the propeller 
have been fitted in accordanee with the usual Admiralty 
practice. 

The condensers are of cast brass, having a total 
cooling surface of 17,500 square feet. The steam is 
condensed outside the tubes, which are 8 in. in ex- 
ternal diameter by .05 in. thick, the circulating water 
—— through them. The water is supplied te four 
arge Allen’s circulating pumps, each being driven by 
an independent engine. Each pump is large enough 
to supply sufficient condensing water for full-power 
working. The pumps with steam of 200 lb. pressure, 
are each capable of discharging per hour 1200 tons of 
water from the bilge. The engines driving them may 
exhaust into the atmosphere, and work at a speed of 
300 revolutions per minute. The exhaust steam from 
the whole of the auxiliary machinery in the ship is led 
into the auxiliary exhaust pipes, which are connected 
both with the atmosphere by the auxiliary exhaust 
pipe carried up the funnel, and with the respective 
auxiliary condensers in either engine-room. Lach of 
these condensers has its own air and auxiliary circu- 
lating pump, entirely independent of those for the 
main condenser, and these are driven by independent 
engines. The combined cooling surface of these two 
auxiliary condensers is 2200 square feet, and their 
tube casings, like those of the main condenser, are of 
cast brass. Messrs. W. H. Allen and Co. supplied the 
pumping machinery in connection with them. 

Besides the auxiliary engine already noticed, a 
double-cylinder turning engine is conveniently placed 
above the starting platform on one of the aft columns 
which support each of the aft low-pressure cylinders, 
for the purpose of turning the engines. This is effected 
by a set of compound worm gearing, the wormwheels 
having machine-cut gun-metal teeth, the main worms 
being of manganese bronze. These engines are cap- 
able of turning the main engines completely round in 
eight minutes with a steam pressure of 200 lb., and a 
hand gear has also been arranged for the same pur- 


There are also several auxiliary engines in the main 
engine-room, to which reference may made here, 
and before we enter upon a description of the boilers. 
The distilling machinery consists of two sets of Weir’s 
evaporators and distilling condensers, with pumps 
complete, one set fitted in each engine-room. There 
are two steering engines of Caldwell and Co.’s manu- 
facture fitted against the after bulkhead of the engine- 
rooms. There are also four large vertical fire and bilge 
pumps of the duplex type, and two large hotwell 
pumps of the same type. These latter pumps take the 
water from the hotwell tanks, and discharge through 
the filters to the feed tanks, In each of the engine 





rooms a steam fan, 6 ft. in diameter, has been placed for 
the purpose of delivering fresh air to the engine-room, 
In addition to the fans in the engine-room there are 
eight fans in the boiler-rooms, two in each of the four 
stokeholds ; these are 7 ft. 6 in. in diameter, and are 
double-breasted, with a diaphragm plate in the middle, 
and they may be regulated from either the fan plat- 
forms or the stokehold floors, The discharge apertures 
and trunks of these fans have been arranged to insure 
a uniform supply of air throughout, and in the event 
of the boiler-rooms being closed these can maintain an 
ample supply of air to all the furnaces. There are also 
four ship ventilating fans, two forward and two aft of 
the machinery spaces, with the necessary air trunks 
and distributing pipes, thereby forming an efficient 
means of ventilating the whole of the remainder of the 
ship. 

The electric light machinery for generating the 
current for internal lighting, search lights, &c., con- 
sists of three large sets of condensing engines and dy- 
namos. The engines are of the open-fronted compound 
type, mounted on the same bed-plate, and coupled 
direct. to dynamos, which are of the direct-current 
type, self-regulating, and each capable of maintaining 
on continuous running, 600 amperes with an electro- 
motive force of 80 volts at 300 revolutions per minute, 
One of these sets is placed in a compartment adjacent 
to the main engine-room and under the protective 
deck, the other two sets being placed one in each 
engine-room, 

The air-compressing machinery for charging the 
torpedoes consists of two complete sets of air-com- 
pressing engines and pumps and four sets of air- 
reservoir tubes, with separators and charging 
columns. Two engines are placed in the forward 
= of the vessel. Each has three air-pumps of 
arge size, and all the parts of these engines, as well 
as of all the other auxiliary engines throughout, are 
designed to work at the full boiler pressure of 300 lb. 
per square inch, 

The remaining pieces of auxiliary machinery may 
now be briefly noticed; among the more important are 
the boat-hoisting winches, which are two in number. 
The barrels are each arranged to take about 240 ft. of 
wire rope capable of lifting 17 tons. There are two 
coal-hoisting winches situated on the upper deck. 
Kight double-cylinder ash-hoisting engines, with brake 
apparatus and automatic stop gear, are also fitted for 
removing ashes from each of the stoking platforms and 
discharging them overboard. The engineers’ workshop 
is fitted with a double-cylinder engine, and a com- 
plete complement of machine tools. 

In the Europa there are in all 30 Belleville boilers, 
of the economiser type, in four separate water-tight 
compartments. In each of the after and second aft 
boiler-rooms there are eight boilers ef eight elements, 
each boiler having an economiser of six elements. In 
the second forward boiler-room there are two boilers 
of eight elements and six boilers of seven elements, 
and, as in the after boiler-room, each has an econo- 
miser of six elements. In the forward boiler-room 
there are four boilers of nine elements, and two boilers 
of eight elements; the nine-element boilers have 
economisers of seven-elements, and the two eight-ele- 
ment boilers have six-elements economisers. Each 
boiler element consists of seven pairs of tubes screwed 
in junction boxes of malleable cast iron. The tubes 
are 44 in. in external diameter, and are of cold solid- 
drawn steel. The economiser elements are similar to 
the main elements, with the exception that the tubes 
are 2? in. in diameter. The heating surface of the 
boilers is 29,620 square feet, and the economisers 
have a surface of 10,980 square feet, making a total 
heating surface of 40,600 square feet, and the grate 
surface is 1450 square feet. 

The feed arrangements for supplying the boilers 
have been most carefully worked out, and every pre- 
caution has been taken to insure the efficiency of the 
system against any contingency. The arrangement 
comprises a main and auxiliary system of pumps and 
pipes, which are separate and independent of each 
other. The main feed system consists of four double- 
acting pumps made by Messrs. G. and J. Weir, one 
being placed in each boiler-room. These pumps draw 
by independent pipes from the feed tanks and deliver 
by branch pipes to the feed regulators attached to 
the boilers. The four pumps of the auxiliary feed 
system, likewise of Weir’s manufacture, are placed one 
ineach compartment. These auxiliary pumps are also 


connected to the main feed tanks by independent 


pipes, and in addition have separate connections to 
the reserve fresh-water tanks and the sea, and each dis- 
charges to the feed regulators in connection with the 
boilers. The main steam supply is conveyed by 
four lines of steel steam pipes, two lines being arranged 
on each side of the ship, and these are each en- 
tirely independent of the other, as are also the 
connecting pipes from the boilers of each of these 
lines. Any boiler may, therefore, be cut off from the 
system without interfering with the performance of 
the others in the compartment, as may also any com, 
partment from which one of these main steam pipes 
lead without affecting the efficiency of the other com- 
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partment. Any group of boilers may supply steam to 
any of the engines. 

The Europa then proceeded on the first 30 hours’ 
official trial. Everything worked satisfactorily from 
start to finish, The mean results attained were 3302 
indicated horse-power, the mean revolutions being 
65.4 per minute, while the coal consumption was 2.2 lb. 
per indicated horse-power per hour. The Europa was 
run four times over the measured mile at Stokes Bay at 
the top of the tide on the Ist inst. to determine the 
speed for the 3300 indicated horse-power, which gave 
a mean speed of 12.76 knots. 

On Friday forenoon, the 3rd inst., she commenced 
her second 30 hours’ trial. It was at 12,510 indicated 
horse-power, or 75 per cent. of the full power, and, 
according to the design, this result should, without 
effort, be maintained under any condition as long as 
there is coal in the bunker. Thirty hours is a suffi- 
ciently long time for any defect to discover itself ; so 
that the Europa having passed through the ordeal for 
that period there is every confidence in anticipating 
that she can do it as long as her coal lasts. Through- 
out the 30 hours everything worked satisfactorily, and 
the mean power was 12,739, with a mean of 103.8 re- 
volutions. The speed of the ship, tested over the 
Admiralty measured course of 23 sea miles or so out- 
side Plymouth Sound, was 194 knots ; so that in the 
30 hours the Europa travelled some 600 sea miles, and 
during that time the coal consumption was at the rate 
of 1.81b. per indicated horse-power per hour. As 
usual, hourly records were taken of the performance 
of the engines throughout the 30 hours’ trial. The 
final results, as made up at the close of the trial, 
showed that the main boiler pressure was 265 lb. per 
square inch, and here it may be said that all the 30 
steam generators were used. The steam pressure 
was reduced to 2501b. at the engines by the usual 
valves. The links were set for a cut-off equal to 
about 49 per cent. of the stroke, and they were scarcely 
ever touched during the progress of the long trial. 
The mean revolutions of the starboard engine were 
103.9 per minute, showing a mean of 6485 indicated 
horse-power ; while the port engine ran at 103.7 revo- 


lutions, showing a mean of 6254 indicated horse- | P 


power. In the case of the starboard engine the 
high-pressure cylinder indicated 2151 horse-power ; 
intermediate, 1927 horse-power ; the one low-pressure, 
1184 horse-power ; the other 1223 horse-power, while in 
the case of the port engine the high-pressure cylinder 
contributed 2022 horse-power ; intermediate, 1819 
horse-power ; one low-pressure, 1194 horse-power, 
and the other 1219 horse-power. The vacuum in the 
case of the starboard engine was 25 inches, and in the 
case of the port engine 25} inches. The mean collec- 
tive power for both engines was thus 12,735 indicated 
horse-power, with 103.8 mean revolutions. During 
the trials there were on board Mr. J. G. Dunlop, on 
behalf of the Clydebank firm; Mr. Butler for the 
Admiralty; Mr. G. T. Corner, for the Portsmouth 
Dockyard; and Mr. W. H. White, Portsmouth 
Reserve. 

After coaling at Plymouth the Europa left again on 
Tuesday morning for an eight hours’ full power trial, 
in which she made two runs over the deep-sea course. 
She had 279 lb. of steam in her boilers, and with 113 
revolutions and 17,137 indicated horse - power she 
achieved a speed of 20.4 knots, but the mean of the 
cight hours gave a collective indicated horse-power of 
17,010. The Diadem at the corresponding trial with 
17,188 indicated horse-power gave a speed of 20.6 knots 
on the deep-sea course. The Europa had just com- 
pleted her trial, and was off Torquay, when a thick 
fog fell, and she had to remain for several hours. 
During the night, however, the fog lifted, and she 
returned to Spithead. On Wednesday she ran her 
progressive trials in Stokes Bay, and, should the 
weather be favourable, she will to-day start on an Ad- 
miralty trial trip to ascertain her maximum power 
and speed with only 24 out of her 30 boilers in use. 
We shall give details of these and other trials when 
they are concluded, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 27, 1898. 

TuE American iron trade is strong under the war 
stimulus. There have been gains in one direction and 
losses in another. The heavy purchases for the Go- 
vernment are helping along, and its disbursements of 
upwards of a million per day impart activity to a good 
many branches. The production of pig iron is above 
current, but not in excess of prospective, requirements. 
Recent organising movements have hardened prices, 
and restrained precipitate action that might have 
helped to weaken prices. A rush of orders to Southern 
furnaces has helped the trade generally. A Chicago 
mill took a 5000-ton order of steel plates for English 
delivery. Other orders are being P wees on. Large 
purchases of iron and steel material are being made in 
Western markets for forward delivery at hardening 
quotations, among which should be mentioned bar 
Iron, car material, sheets, plates, and structural ma- 
terial. Heavy orders for billets and wire rods have 





also been placed, contracts for very large lots of sheet 
bars are being placed this week. Despite the war, the 
requirements of the country for iron and steel are be- 
coming very great. A general advance of wages is to 
be made onJuly 1. There is a stronger tone to all 
markets, and production is being increased to meet 
incoming orders. Steel rails are not active, but rail- 
way builders have in contemplation the placing of 
large orders in June. 








MISCELLANEA. 

Tue Department of Science and Art has received, 
through the Foreign Office, information that the Third 
International Congress of Applied Chemistry will be 
held at Vienna from July 28 to August 2 next, 


Chief engineer E. Gaudin, who has been intimately 
associated with the adoption of the water-tube boiler in 
the Navy, is to be appointed engineering assistant to 
Captain H. B. Jackson and Captain A. W. Paget, the 
Naval Attachés in Europe. 


The scheme of water supply submitted by the Easington 
Rural District Council for Castle Eden Colliery has been 
approved by the Local Government Board. The water 
is pumped at Wingate from the sand feeder up into a 
reservoir, and then is to be conveyed a distance of three 
miles in a cast-iron main, when it will be distributed over 
the town. The scheme has been designed by Messrs. 
)). Balfour and Son, of London and Newcastle. 


The mammoth steamship Oceanic will soon be launched 
from the yard of Messrs. Harland and Wolff, Belfast. 
She will be lighted throughout by electricity, this plant 
being the largest ever placed on shipboard. It will com- 
prise four steam dynamos, and, in addition to lights 
equivalent to 4000 sixteen ore lamps, a number 
of motors will also be fitted. The whole of this work 
will be carried out by Messrs. W. H. Allen and Co., of 
the Queen’s Engineering Works, Bedford. 


In order to commemorate worthily the centenary of | ) 


Volta’s great discovery, Como—his native city—has 
decreed to celebrate it in 1899 with due honour and solem- 
nity. An International Exhibition which will review the 
history of a century in the vast field of electricity, and a 
Congress of Electricians ready to present the most recent 
rogress of the science, and electric applications, will be 
its principal feature. By uniting with this an exposition 
of the silk industry, a branch of trade much developed in 
Como, it is desired to diffuse the knowledge of the appli- 
cation of electric energy to an important series of onthe. <a 
tools. Scientific men and constructors from all parts of 
the world will compete in giving honour to Alexander 
Volta, one of the greatest glories of Italy and of science. 
The sum of 10,000 francs will be awarded in prizes for 
exhibits. Applications for space should be made to the 
Executive Committee at Como before October 31 next. 


The comparative merits of the monitor type of battle- 
ship are being discussed with some vigour in American 
science journals. The advocates of these vessels claim 
that they are capable of carrying a very heavy armament, 
and that they have the advantage of ——— an ex- 
tremely small mark to an enemy’s fire. Their opponents, on 
the pa hand, state that recent experiences have shown 
them to be almost useless for any save smooth water ser- 
vice, since their rapid roll in a seaway makes accurate 
shooting with these heavy guns very difficult. One 
writer, stated by the Army and Navy Journal to be an 
officer of great experience, asserts that in the firing 
at the Matanzas forts, the range being 7000 yards, a 
12-in. shell from the Puritan struck the water’ yer 1000 
yards away from the ship. The gunner was not to blame, 
as the movement of the ship was too quick for any ordi- 
nary man to meet. Further, these boats are exceedingly 
— to their crew, whose efficiency is thereby 
reduced, 


A new method of strengthening cast-iron pipes by a 
winding of fine steel wire, invented by M. R. Jacquemart, 
manager of the Aubrives-Villerupt Iron Works, Meurthe- 
et-Moselle, permits of using pipes 6 ft. 7 in. in diameter, 
with a thickness of only in. for tolerably high pressures, 
13 ft. lengths of this diameter weighing only 44 tons. 
This is effected by winding the — with wire. They 
are cast with five rings or bands 8 in. wide and 33 in. 
thick for keeping the wire-winding in place. The wire 
used is of steel fin. in diameter, annealed and galvanised, 
there being a layer of asphalt between the wire and the cast 
iron. Sosoon as the pipe is taken out of its mould it isput 
into a lathe, and one end of the steel wire is fixed ina 
hole made in the thickness of the cast-iron ring ; and, by 
causing the pipe to revolve on its axis, it is wound wit 
wire at the desired tension, generally about 8 tons per 
square inch, A pipe 2 ft. 4in. in diameter and }$ in. 
thick, doubly wound with 3 in. wire under a tension of 
5 tons per square inch, on being tested, only showed 
signs of giving way under a pressure of 485 Ib. per square 
inch, while it burst at 529 Ib. per square inch. This 
system is now being employed for a water main 1312 yards 
long in the Oise Valley, France. 


The Light Railway Commissioners on Monday con- 
tinued their inquiry at Chatham into an application 
made by the Chatham, Gillingham, and District Electric 
Railways Company for powers authorising them to con- 
struct a series of light railways, or tramways, between 
Chatham and New Brompton, and between the former 
borough and certain populous suburbs. The Earl of 
Jersey presided over the Court, which had held two pre- 
vious sittings. The proposal is to establish electric street 
tramways on the overhead trolley-wire principle, and the 
promoters have undertaken to contribute about 10,000/. 
towards the widenings required at various points. The 


local authorities of both towns aay the application, 
but had stipulated that they should have the option of 
purchasing the undertaking atthe expiration of 42 years. 
The Earl of Jersey said the Commissioners were pre- 
pared to recommend that the order be granted. Some 
argument arose with reference to the running of work- 
men’s cars from the dockyard gates. The promoters had 
undertaken to issue workmen’s weekly tickets at 9d. for 
24 journeys, but were not willing to bind themselves to 
the extent proposed by the town councils. Eventually 
the parties agreed to leave it to the Commissioners to 
frame a clause as to the number of workmen’s trains that 
should be run. 


At the meeting of the Paris Academy of Sciences, held 
on June 6, M. Berthelot read a letter from Professor 
Ramsay, the co-discoverer with Lord Rayleigh of argon, 
giving the first announcement of another discovery of the 
same nature. This new gas he pro’ to call crypton. 
The discovery was effected, like that of argon, by the aid 
of the spectroscope. The presence of crypton was de- 
tected by the existence in the spectrum of a green 
line, which M. Berthelot saw in a minute tube con- 
taining the two-millionth of a pound which Professor 
Ramsay had sent with his letter. According to the 
description forwarded to M. Berthelot, crypton belongs, 
not to the argon, but to the helium family, and its den- 
sity is somewhat greater than that of oxygen. It appears 
to be a simple body and monatomic. For these details 
M. Berthelot offers the guarantee of the well-known 
ability of the discoverer. Professor Ramsay states that 
he will collect a larger yore of crypton for further 
researches, of the results of which he will give the Academy 
the first information. M. Berthelot called attention to 
the compliment paid to the Academy by so many English 
men of science in saluting it as the medium of publicity 
for their discoveries. This, he said, was an answer to the 
intrigues of obscure personages who tried to create a 
chasm between the two leading pioneers of modern science 
and civilisation. The effect remained to be seen on 
hygiene and biology of the acknowledged presence of so 
many substances in that atmospheric gas which we in- 
aled from our first to our last breath. 


No. 1 acid _open-hearth furnace (20 tons capacity) of 
the Phoenix Iron Company, Pheenixville, Pa., has just 
completed a remarkable run. After an ordinary repair 
the furnace was charged March 30, 1897, and ran until 
August 21 of the same year, turning out 310 heats, when 
the checkers were taken out and repl No other re- 
= of any kind were made upon any part of the furnace. 

n August 26 the furnace was again charged, and ran 
until May 12, 1898, making 622 heats. his furnace, 
therefore, with absolutely no repairs save one change of 
checkers, turned out 941 heats, representing 17,666 tons 
of ingots, averaged 17 heats per week for the entire run 
and 19 heats for 12 successive weeks during therun. The 
lowest number of heats made in any one week was 14 and 
the highest 20. No. 4 basic furnace (20 tons capacity) 
also made a creditable showing lately by turning out in 
one run 408 heats, representing 8344 tons of ingots, and 
averaging 15.7 heats per week. As this furnace was 
originally acid, and es change save that of the 
hearth was made when the ic process was adopted, 
the run is all the more remarkable. Limitations as to 
space prevent the adoption of slag chambers and other 
improvements which are common to more modern fur- 
naces, and handicapped on this account these runs on 

roducer gas furnaces are considered worthy of record. 

t should be mentioned that the week’s work in the open 
hearth department finishes at noon on Saturdays, and 
that this rule has been observed with very few exceptions 
for several years. 


At the om of the Passaic Rolling Mill Company, 
Paterson, N.J., compressed air is being extensively used. 
It is stated that by this means the capacity of the rolls 
has been trebled, and work formerly requiring the ser- 
vices of 13 men is now done by four, and with less danger. 
The apparatus is operated by both air and steam, and 
consists of two transfer tables, one on each side of the 
rolling mill, the duty of one of which is to deliver the 
heated billet to the first roll, move into position to receive 
it from the second, move and deliver it to the third, and 
so on till the billet comes out a finished beam. After the 
beam leaves the roll it is passed to the hot saw, where it 
is trimmed and cut to length. This transfer is effected by 
rollers, which transmit it to the table without handling or 
any ——— in its movement, so that a few seconds 
after it has has had its last squeeze in the rolls it is being 
cut by the saw. This saw is fed through the beam by a 
compressed air cylinder 12 in. in diameter by 20 in. stroke, 
the elastic but persistent nature of the feed given the 
saw by compressed air being found much better than any 
other method. These works cover about 25 acres of 
ground, employ about 1200 men, and have a monthly out- 
put of about 5,000 tons, chiefly structural steel, a con- 
siderable portion of which is manufactured into bridge 
trusses, columns, &c., at the works; so it will be seen that 
compressed air has there a good field in which to demon- 
strate its value, It is also used in the operation of cranes, 
in riveting, and in reaming structural work. 





CALLOA.—The municipality of this town has decided to 
construct water and drainage works at an estimated 
cost of 60,0007. 





Sewers at Carr Town.—Up to the close of March this 
year, 3256 houses had been connected with a new sewage 
— at Cape Town. The total length of sewers laid at 
the same date was 30 miles 482 yards. The total amount 
expended to the same date, including preliminary ex- 





penses and extra works, was 167,628/. 
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NOTICES OF MEETINGS. 


RoyaL METEOROLOGICAL SocteTy.—Wednesday, the 15th inst., 
at 4.30 p.m., in the rooms of the Royal Astronomical Society, in 
the Quadrangle of Burlington House, Piccadilly, the following 

apers will be read: ‘* Frequency of Non-Instrumental Meteoro- 
ogical Phenomena in London with Different Winds from 1763 to 
1897,” by Mr. R. C. Mossman, F.R.S.E., F.R.Met. Soc. ‘“‘ Pro- 
gress of the Exploration of the Air by Means of Kites at Blue Hill 
Observatory, Mass., U.S.A.,” by Mr. A. Lawrence Rotch, M.A., 
F.R.Met. Soc. 

Tue CHARTERED INSTITUTE OF PATENT AGENTS.—Wednesday, 
June 15, at 3 o’clock precisely, to receive and deliberate upon the 
annual report of the Council with the statement of accounts and 
balance sheet for the year ending April 30, 1898, and other busi- 
ness. A debate will take place on the following question : The 
title and claims of a patent are for a “heater ;” a metal plate 
being heated in a special way by tubes containing hot liquid. It 
is found that the appliance without any change is very suitable as 
part of an — for measuring the velocity of sounds in 
liquids, the heat generated by the waves in the liquid being 
instantaneously conveyed away to the plate which is therefore 
heated, but imperceptibly. Query.—Is the Patent infringed by 
this use of the appliance ? 

Tux InstiruTion OF Gas ENGINEERS.—General meeting to be 
held in the Royal United Service Institution, Whitehall, on Tues- 
day, June 14, at 10.30 a.m., when the following papers will be 
read : ‘‘ High-Pressure Systems of Distribution,” by Mr. F. W. 
Stevenson ; ‘‘ Inclined Retorts,” by Mr. E. Drory; ‘‘A Modern 
Gas Works,” by Mr. F. D. Marshall. Meeting on Wednesday, 
June 15, at 10.30 a.m., when the following papers will be read : 
“On a Standard 10-Candle Lamp,” by Professor Vernon Har- 
court ; ‘‘ The 2-Candle Standard,” by Mr. E. L. Pryce; ‘‘ A New 
Departure in Carbonising,” by Mr. S. Glover; ‘* Washers and 
Scrubbers,” by Mr. E. A. Harman. On Thursday, June 16, the 
members of the Dutch Institution of Gas Engineers will be 
received on board the Alexandra, Westminster Bridge Pier, at 
10 a.m., and during the day visits will be paid to Beckton and to 
the East Greenwich Gas Works. The annual banquet will be held 
in the Crystal Palace at 6.30. 

NortH oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, June 11, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 2 o’clock, an address will be delivered by 
the President, Mr. George May. The following papers will be open 
for discussion. ‘‘Submarine Coal-Mining at Biidgeness, N.B.,” 
by Mr. Henry M. Cadell (Trans. Fed. Inst., vol. xiv., page 237) ; 
‘Notes on the Iron Industry of the Urals,” by Professor Henry 
Louis, M.A., A R.S.M., &c. (Trans. Fed. Inst., vol. xiv., page 368) ; 
‘Internal Corrosion of Wire Ropes,” by Mr. Thos. G. Lees (Trans. 
Fed. Inst., vol. xiv., page 400); ‘‘ Suggested Rules for the Re- 
covery of Coal Mines after Explosions,” by Mr. W. E. Garforth 
(Trans. Fed. Inst., vol. xiv., page 495). A meeting of students 
and associates will be held immediately after the general meeting. 
The following papers will be open for discussion : ‘‘ The Methods 
of Working Minerals, Secondary Haulage, and Ventilation in Fife- 
shire,” by Mr. Andrew Burt (Trans. Fed. Inst , vol. xiv., page 190); 
““Notes on Rearer Workings,” by Mr. John Cadman (Trans. Fed. 
Inst., vol. xiv., page 392). 

THE INSTITUTION OF JUNIOR ENGINEERS.—Wednesday, June 15, 
London Main Drainage visit. Trip from Barking to Barrow Deep 
by sludge steamers. Leaving Barking at 9.30 a.m. 
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CO-OPERATIVE PRODUCTION, 

Lorp Brassey’s article in The Nineteenth Century 
on ‘‘ The Difficulties and Limits of Co-operation,” 
has attracted attention probably more from the 
position of the writer than from being a careful 
study of the subject upon which it treats. It is an 
easy thing to point out that hitherto co-operative 
production has failed as a whole, but to indicate 
the causes that have led to failure needs both 
courage and insight ; courage because, in order to 
perform the task, one has to say unpleasant things 
about a very numerous and powerful class—a class 
whose champions have learnt the wisdom of carry- 
ing the war into an enemy’s country, not being over 
nice in their mode of attack, or scrupulous in the 
weapons they use. The insight needed can hardly 
come excepting through a practical knowledge of 
those who would become co-operative producers, 
in other words the working classes. At first blush 
nothing seems more rational than co - operative 
production ; theoretically, nothing is more easy ; 
practically, nothing is more difficult. Work- 
ing men one would think, like other sections 
of the human race, are governed by their 
personal interests, by a desire to improve their 
position. They see large sums of money, the 
making of which is dependent on their labour, 
going into the pockets of one or two persons who 
do not appear to work harder than they do them- 
selves ; or, in the case of public companies, into 
the pockets of those who may do no work at all. 
They recognise that capital gives this power of 
taking a larger share of the good things of life, 
and, arguing without knowledge of the working 


he would endeavour to get command of capital. 
In place of this, working men, under the guidance 
of leaders of doubtful sincerity, seem never tired 
of trying to destroy capital; which, however is 
indestructible, for it must last so long as civilisa- 
tion exists, and if suppressed to-day will spring up 
anew to-morrow. 

If the figures could be tabulated it would sur- 
prise many people to find how vast a proportion of 
the wealth of this country has been accumulated 
by men who started in life without money ; whose 
small beginnings of capital were the result of self- 
denial in the shape of frugality, and who, by another 
form of self-denial, industry, have built up those 
fortunes which astonish the world by their magni- 
tude. The working man very naturally says it is 
not possible for us all to do this ; an obvious fact, 
for were the economic virtues universal the making 
of vast fortunes by industrial means would come to 
an end. Whether this would be an unmixed 
blessing we need not stop to inquire, but it is what 
co-operation aims at, and in considering the co- 
operative principle we may leave the self-made 
plutocrat out of the question. Lord Brassey says 
that ‘‘ for the working man the process of accumu- 
lation by cutting down expenditure must be slow 
and painful.” But no one has any right to expect 
prosperity excepting as the outcome of patience 
and toil. Accumulation by cutting down expendi- 
ture may appear, with reason, so slow and painful 
a process that the average working man may be 
well excused if he despair of reaching any sub- 
stantial good commensurate with the self-denial that 
must be exercised, supposing the working man has 
to fight his battle single-handed, but that is not 
co-operation. If small amounts that might well 
be saved are combined in one fund, the amount 
would soon become considerable. 

The way in which organisations of working men 
can obtain the command of capital is most. practic- 
ally illustrated by the late engineering strike. 
Exactly how much this cost Labour will never 
be known. Estimates have been made by autho- 
rities more or less competent for the task, but their 
conclusions differ widely. In any case the sum 
represented by hard money spent, and by loss of 
wages through cessation from work, would suftice 
to establish more than one engineering works on 
the largest scale. It is idle to speak of working 
men not being able to command capital for co-opera- 
tive enterprise, in face of what has taken place 
during the last twelve months. 

If we suppose, however, that a body of working 
men—say engineering artisans—have by some 
means become possessed of sufficient capital for 
starting a manufacturing business, and have the de- 
sire to do so, their difficulties in regard to co-opera- 
tive working are hardly more than beginning. To 
be properly co-operative the executive body must te 
appointed by the workers, and it is hard to con- 
ceive that the selection of candidates to fill the 
office would turn on the business fitness of those 
chosen. This isa part of the subject which could not 
be enlarged upon without saying things that would 
certainly be unpopular and might appear invidious. 
Everyone knows how difficult it is to obtain the 
right man for the right place by popular election, 
and, for reasons which are patent to all who have 
had experience in the conduct of manufacturing 
establishments, the difficulties which exist in all 
cases would be enormously magnified in the elec- 
tion of the head of a large manufacturing estab- 
lishment by the employés. Each class of workers 
—the clerical staff, the skilled workmen, and the com- 
mon labourers—would strive to have their special 
interests most strongly represented, and the 
director would be supported by one or other class, 
not on account of his fitness for the post, but as 
he would support this or that section of the 
workers ; or rather, perhaps, as he could play one 
class off against another and secure the greatest 
sufferage by specious promises and other tactics of 
which we have unfortunately too many examples in 
public life. There is another point at which 
popular election would be likely to fail. A leading 
representative of the working classes has recently 
said that no one, whatever post he fill, is worth 
more than 5001. a year; and this is the most that 
should be paid anyone, from the Prime Minister 
downwards. Probably this view would be accepted 
by the majority of working men, at any rate it was 
endorsed over and over again during the recent 
strike. It need hardly be pointed out to those with 
more experience of life than the working man 
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a policy would be fatal to the success of a large 
manufacturing establishment. It is difficult enough 
in the present day to secure a thoroughly competent 
head for any large manufacturing concern, and were 
the manager of a co-operative engineering works to 
gain distinction by the successful conduct of his 
establishment, he would be speedily tempted away 
by the offer of far better terms than would be 
awarded to him by the popular vote. 

It may be objected to all this that in big public 
companies the executive is elected by the great 
body of proprietors. But a general company, work- 
ing under the limited liability law, stands on a 
different footing, in regard to the electorate, in the 
important respect that there are seldom class 
interests involved. The country squire who may 
be a shareholder has no more reason to combine 
with the banker or lawyer, who is also a proprietor, 
than he has to coalesce with the small tradesman or 
the oflicer’s widow. There are no sharply-defined 
classes with aspirations in common, and there is 
generally so little communion between shareholders 
and directors that the disturbing element of per- 
sonal popularity does not arise. 

The salient points that we have here dwelt upon 
constitute, we think, the chief obstacles to the 
successful development of a system of co-operative 
production ; although there are economic factors 
—such as uncertainty in demand and the con- 
sequent fluctuation in the call for labour—which 
would prevent a co-operative system being made 
universal for all employed. It isa pity that the 
system cannot be established; for, other things 
being equal, no body of men could be better judges 
of whether a business was being well conducted 
than those employed in it ; and, were the workers 
themselves proprietors, the spirit of ownership 
would give a tone to labour that would banish 
idleness and waste from the work. 

The difficulty of starting new manufacturing 
concerns is well known, and with a co-operative 
factory they would be enormously increased. But, 
at the present time, there is ample scope for the 
British workman to become his own proprietor 
were he so minded. There are large numbers of 
limited liability companies the shares of which can 
be bought freely, and, for reasons here shadowed 
forth, the employés of such companies should have 
greater inducements to acquire these shares than 
are possessed by the general public. Without re- 
volution of any sort what are generally known 
as the ‘‘ Limited Liability Acts” afford machinery 
for the socialist workman to carry out the theories 
which are so often brought forward, but which it 
is generally sought to put in practice by fresh legis- 
lation. The one thing needed is a more advanced 
working class; men with thrift to give them first 
the command of capital, with the moral and intel- 
lectual qualities which will enable them to sink 
jealousy and to take a common-sense view of their 
own interests, and with sufticient intelligence to 
sacrifice immediate personal gain for the good of 
the business at large, and therefore their own 
ultimate prosperity. Without such a class we fear 
it is hopeless to look for successful co-operative 
production ; and the country that first produces 
working men of this stamp will have so great an 
advantage over other nations that it should stand 
supreme in the competition of industry. 

Lord Brassey in his article refers to the admir- 
able monograph on profit sharing, published by 
the Board of Trade, and contributed by Mr. Schloss 
of that department ; and he mentions some of the 
well-known instances in which efforts have been 
made by employers to put the system in operation. 
Profit sharing may be a step towards co-operation, 
but it is not co-operation, differing in the essen- 
tial particular that the sharers have no voice in 
selecting the executive. ‘‘Premium payments do not 
find favour with trade unions,” Lord Brassey says, 
enunciating a well-known fact ; the opposition of 
the unions to Mr. Livese,’s scheme for the benefit 
of the gas workers, and Mr. Arnold Hills’ well- 
intentioned efforts to improve the condition of the 
employés at the Thames Iron Works being notable 
cases in point. But though Lord Brassey approves 
of profit-sharing he has higher faith in the action 
of trades unions, thinking that ‘* we may anticipate 
far greater results through the agency of these 
bodies.” He quotes with approval the opinion ex- 


pressed in the report of the Royal Commission on 
Labour that ‘* powerful trades unions and powerful 
associations of employers had been the means of 
bringing together in conference the representatives 
of both classes, thus enabling each to appreciate the 








position of the other, and tounderstandtheconditions 
subject to which their joint undertakings must be 
conducted.” Inthe face of this Lord Brassey is 
dissatisfied with the most notable instance in which 
powerful bodies representing employers and em- 
ployed have met in conference. He quotes the 
following passage from the report of the Labour 
Commission : 

In the vast majority of cases workmen are paid by wa, 
of fixed wage-rates, varied from time to time in well- 
organised trades, the result of negotiations between the 
bodies of employers and workmen. The strong trade 
organisations, composed chiefly of males, skilled workers 
accustomed to act together in masses, have made the old 
method of settling individual wages by the higgling of 
market impossible, and have for the most part already 
caused the substitution of wages boards or other 
more or less formal institutions by which they secure 
a considerable voice between capital and labour. A 
standard wage is thus established. ... A strong trade 
society, having a central executive council thoroughly 
representative of the members, and implicitly trusted by 
them, esses a machinery which will enable it to nego- 
tiate with the employers with the least possible friction, 
either from time to time, as occasion may require, or by 
way of a permanent joint board, for the purpose of 
settling hour and wage-rate questions and other points of 
dispute, and to give undertakings and to enter into agree- 
ments upon which employers can rely. 

Lord Brassey, commenting on these passages, 
says, they ‘‘ can scarcely be regarded as approving 
the conditions on which the employers in the 
negotiations (i.e., those which took place in con- 
nection with the late engineering dispute) insist.” 
From this statement we may fairly draw the con- 
clusion that Lord Brassey considers the conditions 
insisted upon by the employers were hostile to 
the opinions expressed in the report of the Royal 
Commission. We fail to see he has made out his 
case, even on the words quoted; but it must 
be remembered that, in any case, the report was 
drawn up at a time when the demands put for- 
ward by the Amalgamated Society of Engineers had 
not reached such a pitch as they ultimately attained ; 
demands which, as we have often pointed out, 
would have resulted in the paralysis of our engineer- 
ing industry, had they been conceded, and which 
any number of Royal Commissions could not have 
rendered either reasonable or expedient. 

In the concluding paragraphs of his article, Lord 
Brassey quotes Mr. Mallock’s pithy expression that 
‘*some demands are really made by misery, and 
can only be ignored by cruelty ; there are other 
demands which could only be made by madmen 
and listened to by fools.” Noone can truthfully say 
that the demands put forward by the Amalgamated 
Society of Engineers came within the former cate- 
gory, but the employers might, had they been weak 
enough to follow the guidance of advisers of Lord 
Brassey’s way of thinking, have well merited the 
characterexpressed by the final word of the quotation. 








CONGRESS ON THE PROTECTION OF 
INDUSTRIAL PROPERTY. 

Tis Congress was held last week ; it was well 
attended, and, on the whole, is likely to lead to 
satisfactory results. On various points connected 
with the complex subject of the protection of indus- 
trial property, eminent authorities gave expression 
to their views. We shall not, however, on the 
present occasion attempt to refer to the various 
branches of the general subject, to which attention 
was directed. For the purposes of to-day, one 
matter will suffice, viz.: The Preliminary Exami- 
nation of Applications for Letters Patent. 

In our issue of April 1 last, we alluded to what 
had taken place at the Paris Congress of 1878, 
when a scheme of examination, which we had for 
many years advocated, was submitted ; which, 
while it did not go far enough for the Americans 
and Germans, went too far for the French, and, 
consequently, was cut down to this, viz.: That 
every applicant should be entitled to receive a 
patent at his own risk; but that it would be 
useful to give him a preliminary and secret inti- 
mation, especially on the question of novelty, so 
that he might, at will, proceed with, modify, or 
abandon his application. We pointed out that the 
resolution in question—carried, as it was, in opposi- 
tion to the votes of Americans and Germans, by 
those of English, French, Swiss, and other mem- 
bers—would obviously not afford the general public 
that protection they ought to derive from any 
preliminary examination system adopted. 

At last week’s Congress much discussion took 
place, but no resolution was arrived at. 

There are at least four possible courses: (1) 








to grant the patent without preliminary exami- 
nation as to novelty (as in the United King. 
dom, France, Belgium and other countries) ; (2) 
to institute such an examination, solely for the 
information of the applicant (as provided for by 
the Paris Congress resolution of 1878, and by 
the Swiss law); (3) to institute an examination 
as to novelty, and grant or refuse the patent 
according to the judgment of the Patent Office 
authorities (as is now done in Germany, the United 
States of America, and elsewhere), or (4) to examine 
as to novelty, and to grant the patent at the 
applicant’s risk, if he still desires to have it, but 
subject to the insertion in his specification of 
express reference tosuch prior matters discovered 
as may, in the judgment of the Patent Office autho- 
rities, seem needful to insure that the public shall 
not be misled as to the extent of the novelty (as, in 
fact is now often required by the comptroller- 
general here in opposed cases). 

From the remarks made at the recent Congress 
by Mr. Fletcher Moulton, that eminent authority 
appears favourable to the first-mentioned course. 
In lieu of preliminary examination, he prefers 
trusting to natural selection. In his opinion, 
preliminary examination is favourable only to 
those who have education and ingenuity enough 
to make inventions look novel, and bears hardly 
on the practical men, who, out of their life’s 
work, are able to suggest improvements which 
appear very small, but which practical men know 
generally form the bases of the valuable patents. 
If Mr. Moulton had been familiar with the fourth 
proposal to which we have above referred, we think 
he would probably have recognised its capability of 
being so carried out as to obviate, on the one hand, 
those evils which he regards as inherent in a pre- 
liminary examination system, and, on the other 
hand, the objections of those who are averse to the 
granting of patents altogether without investigation 
as to novelty. 

On any other basis, we share his objection to a 
selection which, as he truly said, must be made with 
imperfect knowledge, the imperfection of which is 
just in that point where pre-vision would be most 
precious, viz., the ultimate value of the invention. 

Mr. Moulton regards the evil of wrongly-granted 
patents as not being great in England. But that 
is a matter that depends much upon the point of 
view selected. Whilst the system of granting patents 
without preliminary examination as to novelty is 
undoubtedly preferable to that of arbitrary selec- 
tion, such as obtains, for example, in Germany, 
on the other hand there is much to be said in 
favour of a preliminary examination scheme such 
as will help both the inventor and the public: 
the inventor, by insuring (as far as practicable) 
that he shall not, by working in the dark, be left 
to claim that only which is old, and so forfeit the 
exclusive right to that which is new ; the public, 
by providing that, on its face, the patentee’s speci- 
fication shall be such as to give a fair indication of 
the novelty and scope of the invention. The latter 
result, which the public surely is entitled to ask 
for, would not be attained, assuming the secondly- 
mentioned examination system to be adopted. 

Let us, now, briefly consider the third system. 
On various occasions, (including our issue of 17th 
March, 1893,) we have stated, in effect, that, in so 
far as experience in the cases of other countries, 
notably Germany and the United States of America, 
affords any guide, the effect of preliminary exam- 
ination, as conducted and applied in those countries, 
is to deceive the public in general, and patentees in 
particular, where patents are granted, and to 
deprive inventors of the just reward of their in- 
genuity in many cases where grants are refused. 
We have pointed out that there is an altogether 
exaggerated idea as to the value of the preliminary 
examination, in determining the validity of Letters 
Patent ; and that Grantees, persons who contem- 
plate buying, and the public generally, are frequent- 
ly led to regard as valid, patents that are worthless. 

In this connection, we have been much struck by 
an observation in a leading article on the Congress 
in the columns of our contemporary, the Times, of 
Tuesday last. According to our contemporary, 
there are at present two radically different ways 
of dealing with the problem. Sometimes the State 
says to the patentee, ‘‘In giving you a patent we 
guarantee you nothing ; we do not assure either 
you or the world that your invention is what 
it purports to be; your claim to a monopoly 
must, in the last resort, be substantiated in 4 
Court of Law.” The article goes on to say that 
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there is another way of dealing with patents ; the 
State may submit the invention to a rigorous pre- 
liminary examination, and when the patentee has 
complied with that test, he receives a right virtually 
good against the world. Our contemporary rightly 
states that the English law approaches the first 
method—it gives the patentee, it has been said, 
only a chance of being involved in a lawsuit. 

But then comes the remarkable statement— 
which (subject to the qualification mentioned below) 
will be news to those who know anything about the 
matter—that the German system, which rejects 
some 70 per cent. of the applications made to the 
German Patent Office, ‘‘ gives a valuable right 
which is practically unassailable.” This is not the 
fact. Whilst, in many cases, the German office 
refuses patents that ought to be granted, it often, 
on the other hand, grants patents which are sub- 
sequently revoked. 

lt is true that, under the present German law, 
proceedings for revocation commenced after the 
expiration of five years from the date on which 
the publication of the grant of the patent was 
effected, will not lie, if instituted on the ground 
that the invention was not proper subject-matter, 
by reason of its having, prior to the date of the 
application for patent, been described in a printed 
publication during the preceding 100 years, or 
having been so publicly used in Germany that its 
use by experts became possible. 

But, so far as can be judged, this provision does 
not, in practice, amount to much. Proceedings 
for revocation are instituted in the Imperial Patent 
Office, whereas actions for infringement come 
before the Courts. And although, after some six 
years, more or less, from date of application for 
the patent, it becomes too late to formally apply 
to the Imperial Patent Office for revocation on the 
grounds in question, it by no means follows that 
the Courts will enforce, against parties charged with 
infringement, patent claims which can be shown to 
have been anticipated. As we long ago expected, 
the ultimate operation of the provision in question 
is by no means clear. 

According to our contemporary, it is admitted on 
all hands that far too many patents are taken out ; 
that most of them are for comparatively trivial pur- 
poses ; that many of them hamper trade, without 
benefiting anyone; and that all this suggests an 
examination which will weed out the most worthless 
claims. Now, whilst an examination system on the 
fourth basis already indicated would be undoubtedly 
beneficial, we venture to assert that careful investiga- 
tion would lead to considerable modification of our 
contemporary’s conclusions. 

The alleged hampering of trade by trifling patents 
has always been exaggerated ; as is proved by the 
fact that for many years it has not been found 
necessary to enforce to any extent the compulsory 
licensing provisions of our own law. Furthermore, 
it is practically impossible to satisfactorily deter- 
mine, beforehand, and on a mere examination of 
specifications, whether an invention is trifling or 
not ; on the other hand, it stands to reason that, 
if it is so trifling as to be useless, nobody can be 
materially injured by being debarred from the 
privilege of using it. 

Whether or not applications for patents be sub- 
jected to preliminary examination as to novelty, 
however, it is clearly desirable, in every case, that 
(as we pointed out on page 435 of our issue of April 8 
last, with reference to this country), economical 
machinery should be provided for the trial of patent 
cases, 





THE ROYAL SOCIETY SOIREE. 
Tue Lapies’ NicHrt. 


Tue second of the year’s conversaziones was held 
at the Royal Society’s rooms on Wednesday even- 
ing. It was brilliantly attended, and was eminently 
successful, ladies being present in large numbers. 
As to the exhibits, there was a very great falling off 
from the show of last month, due in part to the 
demands on the Society’s space for the accommo- 
dation of the ladies. One of the apartments on 
the ground floor was taken for a retiring - room, 
while the Officers’ Room upstairs was devoted to 
refreshments. It is the popular idea that men 
are fonder of eating and drinking than women, 
but the Royal Society certainly makes more ample 
preparations when it entertains the fair sex than 
when its guests are ‘‘mere men.” The floral 
decorations are also on a more lavish scale, and 
encroach on the space available for exhibits, 





Many of the scientific objects shown appeared on 
the previous occasion, and were dealt with by us 
in our former article. Among these were Professor 
Roberts-Austen’s apparatus for the micro-photo- 
graphy of metals, the Rev. Walter Sidgreaves’ 
spectrum of Mira, Mr. A. E. Tutton’s interference 
dilatometer, Mr. EK. Kdser’s apparatus exhibiting 
peculiarities of interference fringes when formed 
between silvered surfaces, Messrs. Edser and 
Butler’s interference method of calibrating a 
spectrometer (see the report of the Physical 
Society’s meeting on page 710, ante), Mr. Joseph 
Gould’s experiments in relation to resonance, the 
Hon. C. A. Parsons’ steam turbine, Mr. R. B. 
Roxby’s coloured photographs, the Joint Perma- 
nent Eclipse Committee’s photographs of the Solar 
Kelipse of January 22, and also those of the 
Eclipse Committee of the British Astronomical 
Association, Messrs. Archibald Barr and W. 
Stroud’s naval range-finder, Professor H. L. Cal- 
lendar’s electric- recording apparatus, Mr. T. 
Andrews’ micrographic illustrations of deterioration 
in steel rails, and Professor Hele-Shaw’s experi- 
ments on the flow of water. The latter, however, 
were not a repetition of those of the former gather- 
ing, entirely new slides being displayed ; but most 
of them have already been dealt with in our 
columns. Dr. Shaw had the large room down- 
stairs, and his display drew a great crowd. 

It will be understood that the above list in- 
cludes a very large part of those exhibits which 
fall within our province to describe. In addition, 
Mr. J. Mackenzie Davidson, M.B., of 76, Port- 
land-place, W., again showed his apparatus for 
exactly localising the position of a metal object in 
the human frame by aid of the Réntgen rays. This 
has a special interest for engineers, because he has 
been very successful in relation to metal particles 
in the eye, and has been able during the past few 
weeks to save several eyes which otherwise must 
have been removed. Mr. A. A. Campbell Swinton 
also repeated his previous experiments, with the 
addition of a cathode-ray lamp in which the bom- 
bardment of the particles raised to incandescence 
an object which looked much like a Welsbach 
mantle. The light was about equal to that of an 
ordinary incandescence lamp, but whiter. 

The Linden wave motor, of which we gave an 
account on page 506 of our last volume, was shown 
in model form by Mr. R. T. Giinther. It is the 
invention of Mr. H. Linden, of the Zoological 
station at Naples, and although without motive 
power, will travel at a fair speed against wind and 
waves. The fins are two flat elastic horizontal 
plates, a little below the water line, one at the bow 
and the other at the stern. When the boat is at 
right angles to the waves these fins are thrown into 
undulations, and the result is that the boat pro- 
gresses. It is stated that under suitable conditions 
Mr. Linden’s boat will propel itself against wind 
and tide at a velocity of about 5 kilometres (3 miles) 
an hour, and that experiments made with boats up 
to 19 ft. in length show that the speed increases 
with the size of the boat, without a corresponding 
relative increase in the area of the fins employed. 
The model was shown in a long tank and worked 
well ; of course, it will not travel parallel to the 
wave crests. Both the fins must be fixed by the 
leading edge, and the boat turned round to reverse 
its direction. 

The old A B C Wheatstone telegraph had a very 
considerable employment previous to the introduc- 
tion to the telephone. We should think, however, 
that few of them have been installed of late. By 
an improvement invented by Mr. Steljes, and 
shown by Mr. Louis P. Casella, the instrument now 
prints its message in ordinary type on a tape, and 
therefore offers great advantages over both the 
telephone and the earlier form of the telegraph. 
The types are of rubber, and are arranged round a 
wheel ; this wheel is turned by the alternate mag- 
neto currents generating by rotating the handle at 
the sending end, and when these currents cease, 
clockwork mechanism brings down the wheel on the 
tape and prints the letters. Of course the opera- 
tion is slow, but it needs no skill, and does not 
require the employment of batteries. 

In the reception room the Direct Telephone 
Exchange Syndicate, Limited, showed their auto- 
matic exchange system. The object is to do away 
with all manual aid in the exchange. On the face 
of it, this will be an advantage in more ways than 
one; for, although the young ladies who now 
officiate there are doubtless models of sweetness 
and amiability, they are the cause of much irritation 





among the subscribers whom they ‘‘cut off” for 
reasons which are not always apparent. We do not 
propose to attempt to describe the apparatus, which 
is quite incomprehensible without the aid of draw- 
ings ; but it is needless to say that it is marvellously 
ingenious. In one town in America an exchange of 
4000 subscribers has been working on this system 
for two years. 

Professor W. Ramsey showed the spectrum of 
krypton, the newly-discovered constituent of the 
atmosphere. This naturally attracted very great 
attention, as it is only this week that the discovery 
has been announced. The following is the official 
description : 

This gas, of which air contains probably not more than 
1 part in 10,000 of its volume, was obtained by allowing 
the major portion of nearly a litre of liquid air, kindly 
provided by Dr. Hampson, to evaporate, collecting the 
residue separately, and purifying it from oxygen and nitro- 
gen. The spectrum, in ‘whieh the lines of argon are still 
feebly visible, shows two brilliant lines, one, the yellow, 
nearly but not quite identical in wave length with D,, the 
characteristicray of helium ; and the other, a brilliant yellow 
green, which Sir W. Huggins believes to be identical 
with the green auroral line. The density of the gas is 
considerably higher than that of argon, and it has been 
proved, like the latter, to be monatomic. The large 
spectroscope shows side by side the yellow lines of sodium, 
D, of helium, and D, of krypton. 

The new style of induction coil invented by 
MM. Wydts and Rochefort, of Paris, was shown by 
Messrs. W. Watson and Sons. The core is arranged 
vertically with the primary coil wound in the usual 
way. Thesecondary coil is quite small, weighing 
only 26 oz., and is wound in the centre of the 
primary. The whole is immersed in a thickened oil 
of secret composition. The contact - breaker is 
driven by an electric motor, the spark being made 
on the surface of mercury in a glass vessel. The 
spark length of the coil is 8 in. 

Dr. C. Johnstone Stoney showed a_ neatly 
arranged local heliostat provided with slow motions, 
which enable the observer to adjust the direction 
of the reflected beam without taking his eye from 
the instrument by which he is observing. Next to it 
Professor Silvanus P. Thompson showed a model illu- 
strating Dr. Max Meyer’s theory of audition. The 
model showed that a mechanism which is sensitive to 
changes of direction of motion can act as an analyser 
of compound periodic motions. Max Meyer’s theory 
is that the ear does not act as a resonator, and the 
perception of the individual tones of a compound 
sound does not depend on the fibres of the corti 
acting as resonators. His view is that disturb- 
ances communicated by the stapes to the inner ear 
travel up the basilar membrane to distances de- 
pending on amplitude and damping ; and that the 
perception of tone depends on the number of 
times per second that the direction of such motion 
is changed. 

Dr. Obach showed samples and experiments 
illustrating the qualities of gutta-percha. The ex- 
periments show that ozone does not destroy gutta- 
percha, whilst rubber is quickly destroyed. Further, 
that gutta-percha freed of the resin in it, which 
forms a regular constituent, and hardened after 
Obach’s method, has much greater electrical 
strength. The high insulating power was shown 
with the help of an electroscope. 

Lord Blythswood and Mr. E. W. Marchant ex- 
hibited phenomena in vacuum tubes. Two wide 
tubes are connected by two narrow bent tubes ; 
the electrodes are at opposite corners. The vacuum 
inside is high. When the finger is put on the glass 
near one of the electrodes, the sparking between 
the terminals of the induction apparatus becomes 
much more brilliant ; if nearer the other, this effect 
does not take place. The suggestion is thrown out 
that possibly the finger attracts (or repels) the 
residuary matter in the tubes, and thereby im- 
proves (or deteriorates) the vacuum; hence the 
difference in the appearance of the sparks of the 
external circuit. When the finger is placed on the 
glass tubes, sparks are felt ; there is hence sufficient 
tangible proof of electrostatic efforts. Instead of 
the human body, metal foil may be wrapped round 
the tube. The experimenters further believe that 
the molecular stream goes in one direction in the 
one part of the tubes, and the other way in the 
other tubes (as demonstrated by Swinton). By 
connecting a piece of foil wrapped round that part 
of a tube on which we have a cathode stream, 
with the anode, we attract the inner residuary 
molecules, and hence improve the vacuum. 

Downstairs the production of cloud by the action 
of ultra-violet light was demonstrated by Mr. C. 
T. R. Wilson. The beam from an arc lamp was 
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focussed by a quartz lens in a tube containing 
moist air free from dust. In a few minutes a blue 
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by Local Authorities.” It was principally remark- 
able for the discussion it provoked. He hada ‘‘sly 


fog was seen to form in the illuminated cone, | dig” at the consulting engineer with his strong pre- 
and this fog could be made to move by applying judices and preferences ; but the meeting generally 


heat to the tube locally. When the ultra-violet rays 
were cut off by a sheet of mica, no such formation 
took place, and it is, therefore, suggested that the 
small particles which give rise to the blue of the 
sky are produced by the ultra-violet rays of sun- 
light absorbed in the upper layers of the atmo- 
sphere. 

Among the astronomical exhibits were some fine 
photographic spectra of southern stars to the 33 
magnitude by Mr. F. McClean. Mrs. Maunder 
showed also photographs of the skyin the neighbour- 
hood of Monoceros, taken at Talni, Berar, India. 
There were a large number of biological exhibits, to- 
gether with many photographs and water-colour 
sketches of machinery. The Deputy-Master of 
the Mint showed various solutions used by the 
Japanese for bronzing metals. On the whole there 
was a well-varied display in which all persons of 
scientific knowledge could find something to interest 
them, and if the exhibits were not so novel nor so 
varied as at the last gathering, that was the result 
of circumstances. As we have said, there was less 
space available, and the supply of novelties is by no 
means inexhaustible. 





THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 

Ir is, perhaps, only consistent with the aggressive 
activity of electrical engineers that although their 
annual conference met at the very early hour of a 
quarter to 10, there was a large attendance at the 
opening meeting at the Royal United Service Insti- 
tution on Wednesday morning, when Mr. A. H. 
Gibbings, the City electrical engineer of Brad- 
ford, delivered the presidential address. At the 
outset he indicated several cases of practical 
results rewarding the efforts of the Council, 
notably in the preparation, in conjunction with 
manufacturers, of model clauses in connection 
with plant specifications, and in the unification 
of systems of preparing accounts, while the future 
promises some approach to standardisation, which, 
especially in respect of lamp holders, is much 
required. Since the membership of the Associa- 
tion is made up of town councillors, as well as 
the engineers responsible for electric supply, it was 
specially fitted that the composition of municipal 
electrical committees should engage attention. It is 
too much the practice to tag on the work of electric 
lighting as an adjunct to the duties of the gas com- 
mittee, and since the Lord Provost of Glasgow 

Mr. David Richmond—first pointed to the 
necessity of a separate committee dealing with 
all phases of electric work, the subject has been 
much agitated. Mr. Gibbings agreed with the pro- 
posals of Mr. Wright, of Brighton, that there should 
be no temporary sub-committees, but three standing 
committees—on production, having charge of the 
works and sub-stations; on distribution, having 
charge of the mains, feeders, connections, and 
meters; and on finance, having to do with all data, 
estimates, loans, and accounts. Such an appor- 
tionment of work, he thought, would lighten the 
labours of the general purposes electricity com- 
mittee, greatly help the electrical engineer, and 
probably facilitate business all round. 

It has ever been a source of vexation of the 
municipal engineer—gas and electric—that the 
councillor usually seeks to relieve the rates by any 
profit made, and Mr. Gibbings was only raising an 
old grievance when he referred to this ; but it will 
ever continue, however much it is to be objected 
to. It satisfies the voter, and that is the main 
object of all municipal government. Moreover, 
the undertaking is commenced at the risk of the 
ratepayer, and with his credit, so that some share 
should go to him, but the difticulty is as to the 
amount. The President urged the purveying of 
lamp fittings, motors, and the like, by corporations. 
Companies do so; and, moreover, the consumer will 
blame everything for deficient illumination rather 
than the lamp he himself has to renew. Such pur- 
veying is not only expedient but profitable. In- 
deed, the whole ring of the address was sound 
because of its advocacy of business smartness and 
pliability—two points often omitted in corporate 
control. 


The first paper was read by a lay member—| ¢ 
Councillor Hesford, of the Southport Corporation— 
on ‘The Management of Electrical Undertakings 








agreed that while the permanent engineer ought to 
be engaged at once, it was desirable to secure 
sound experience in the laying out of works, 
especially if they were of any size, while there 
was a general chorus in defence of the consulting 
engineer. Again, there was much talk as to 
whether the engineer should be responsible for the 
accounting : and here, obviously, the extent of the 
work determines the question. In most large 
towns the treasurer is responsible, although the 
meters are read under the direction of the engi- 
neer. A point profitably raised was as to the 
relative importance of outside inspection work, 
which is sometimes neglected, and it was agreed 
that the inside men should periodically do ser- 
vice inspecting the mains, &c., so as to be- 
come familiar with the distributing service. An- 
other point was as to duplication of distribut- 
ing plant; and here Mr. Wordingham, of Man- 
chester, thought it better to duplicate rather the 
feeders, so that there might be alternate routes to 
each point, and thus, although at the expense of 
temporarily overloading a main, a complete break- 
down could be obviated. It was rather remarkable 
to find disagreement at this time of day as to how 
a reserve fund could be used, some being anxious 
to replace obsolete plant from such a fund. Mr. 
Hammond read chapter and verse in support of 
such a fund up to one-tenth of the capital expended, 
showing that it could be applied to meet any de- 
ficiency or extraordinary demand—in fact, for the 
usual purposes of a reserve fund. 

The second paper, on ‘‘ Switchboard Apparatus,” 
by Mr. J. R. Blaikie, chief assistant electrical 
engineer at Bristol, was distributed and discussed 
in Mr. Blaikie’s absence. It entered into the 
design of switchboards to the extent of 18 printed 
pages, and gave rise to a lively discussion. Mr. 
Wordingham was strong in his plea against any- 
thing combustible in switchboards ; even appear- 
ances must be sacrificed to non-combustibility. He 
disputed a quotation in the paper from Professor 
Forbes, holding that it was necessary to have a 
circuit-breaker. It was difficult to have a switch 
that would carry heavy current, be constantly 
at work, and at the same time serve for rapidly 
breaking the current on emergency. He had 
found it desirable to arrange two sets of switches 
in series; one for normal use, and another for 
emergency use only, having a flexible conductor 
and one contact easily broken, but not for use 
frequently. With high pressures, fuses were neces- 
sary ; but with low pressures they did more harm 
than good. The Weston ammeter, referred to ap- 
provingly in the paper, was a very beautiful instru- 
ment, but had been devised by Dr. Muirhead long 
ago. He strongly advocated a simple system of 
signalling in stations. Mr. Hammond added to 
the flow of suggestions, which was the main 
result of the paper. He also favoured a non- 
inflammable board, and thought the floor of the 
room, in which it was placed, should also be non- 
destructible—say iron and concrete. He agreed that 
4 ft. should be left at the back of the board, that 
bus bars should always be used, and that the 
rheostats should be in an iron cellar below the floor 
of the switchboard room. Mr. Ryder, of Ply- 
mouth, differed from the author in his plea for 
field switches and fuses being on the generators ; 
they should be on the main board, and in any case 
fuses should not be put in the field circuit of the 
machine, where in the event of a breakdown it 
would be most awkward. Mr. J. 8S. Raworth re- 
marked that the current should pass downwards 
to the switchboard, not upwards, and so on with 
other suggestions of detail, some of which were 
controverted but all generally approved. 

Mr. J. A. Jeckell, the Borough electrical en- 
gineer of South Shields, read the third paper on 
‘**Steam-using Plant,” the principal portion being 
devoted to carefully prepared tests of new triple- 
expansion engines, driving direct 100 kilowatt 
alternators at South Shields, and supplied by 
Messrs. J. and H. Maclaren, Leeds. We make 
extracts : 

The engine was a vertical triple-expansion engine, 
having cylinders 94 in., 14} in., and 224 in. in diameter, 
with a stroke of 24in. Steam was obtained from a loco- 
motive type multitubular boiler, and condensing water 
rom the town’s mains. Besides the usual indicators, two 
tubs were placed to receive the condensed water ; each 
contained 360 lb. of water, when filled up to a gauge 





point. Scales were provided for weighing the jacket 
water ; it was weighed 28 lb. at a time. Observations 
were made at all points, at intervals of 20 minutes, the 
signal being given throughout within a fraction of a 
second. The friction brake used consisted of a flywheel 
10 ft. in. diameter with internal flanges, by means of which 
it was kept lined with water whilst revolving—a stream 
of cold water constantly running in, and a stream of hot 
water picked up by a skimmer constantly running out. 
The efficiency of the engine —— both as actually 
tested, with the brake acting asa flywheel, and also when 
an allowance of 2.1 horse-power is made, as ascertained by 
driving the brake wheel up to its speed (with rope re- 
moved but an equal weight bolted to its centre) by means 
of an electric motor, that the actual horse-power it ab- 
sorbed is 2.1. The mechanical efficiency of the engine 
was very high, searing from 89 to 93 per cent., when the 
friction of the brake wheel itself was included, and from 
90.7 to 94.2 if the friction of the brake wheel is allowed 
for. Inestimating the water per horse-power the con- 
densed water from the jacket was added, making the total 
about 7 per cent. more than it otherwise would be on the 
heavy load, and about 10 per cent. extra on the light load. 
In many published trials of steam engines the jacket 
water is ignored. In these trials the water per indicated 
horse-power with a heavy load was only 13.89 1b. per hour, 
with three-fourths load 12.89, and with half load, and on 
the light load 12.5 (about 11.3, excluding jacket water). 
The water per brake horse-power is 14.9 to 13.7, if the 
friction of the brake be included, as it must be, to com- 
pare it thoroughly with engines furnished with flywheels, 
If, however, the friction of the brake wheel itself be de- 
ducted the water per hour varied from 14.7 to 13.4. An- 
other satisfactory feature was the excellent vacuum main- 
tained ; and this in connection with the small friction of 
the engine causes these very economical results per horse- 
power not only to be maintained, but actually exceeded, 
when the brake horse-power was reduced one-half. 


Pump-makers got a severe handling in the paper, 
not only for the enormous steam consumption, but 
for the unreliability of their estimates as to capa- 
city and efficiency. The following give results of 
tests made by Mr. Jeckell : 


| | 





Pounds Amount 








| | 

— | Lift. Delivery. | of | of Water 

| Steam | Delivered 

| Hour, | Per Hour. 

ft. ft. Ib. | gallons, 
Pump No. 1 18 22 | 583 18251 
ae ee | oe 22 | 730 13384 
Boiler feed pump No.3 — ff into boilers \ 340 400 
> “G mon =< 390 373 


: 1007.2 F | 





These pumps were the duplex direct-acting, and were 
supposed to be very efficient. Moreover, these tests were 
made after the pumps had been thoroughly overhauled by 
the makers, and had been made as good as they could be 
made; therefore, what must have been the consumption 
of steam when the pumps had been working some time, it 
is, added the author, too awful to contemplate. The 
best guarantee the author has been able to get is 50 Ib. 
per pump horse-power, and this only after considerable 
trouble, pump - makers seemingly being very averse to 
give an exact guarantee. One of the best known pump- 
makers in the kingdom, on being asked what steam the 
pumps tendered for by him would consume, said about 
18 lb. per indicated horse-power, with the best quality 
Welsh coal. It is not quite obvious what difference the 
coal would make. 


Mr. J. S. Raworth was asked to open the dis- 
cussion, and remarked that Mr. Jeckell was the first 
to come forward to help to corroborate the view he 
had for long expressed that in a steam engine pro- 
perly governed the loss in efficiency with light 
loads was not so great as some imagined, but that, 
down to a certain point, something like half power, 
there was no loss whatever, and this fact was due 
not to multiple expansion but to governing, to a 
good vacuum and to automatic cut-off acting 
on the high-pressure admission valve only. It 
was detrimental to have such cut-off in other 
cylinders: he had tried the effect of moving 
the expansion of the low-pressure valve up and 
down, and the economy fell off. He regretted, 
however, that Mr. Jeckell had not tried the effect 
of working at a still lower load. As to pumps, 
he indicated preference for three -throw pumps, 
where, even if the efficiency was as low as 
with the duplex pump, the steam consumption 
was 20 lb. against 50 lb. or 601b. of steam per 
horse-power. Mr. Ryder, of Plymouth, doubted 
the advantage of triple - expansion because of in- 
creased complications, and showed a preference 
for ejector condensers because of the wastefulness 
of pumps. To ‘‘draw” a pump-maker, he had 
written saying he had heard that the efficiency of 
their make was 40 per cent. The reply was that 
it was not true; it was actually 45 per cent. - 
This piece of strategy, almost worthy of Sherlock 
Holmes, immensely pleased the audience. Mr. 
Maclaren, of Leeds, said that even at one-fourth 
fully-loaded load the efficiency was maintained, 
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while in one case an engine was tried at one- 
seventh load against an engine, and the former 
showed a higher efficiency. He attached importance 
to effective jacketing, not only around, but 
below the cylinder, and around the steam chest. 
In a similar comparative test with the same en- 
gine, but without jacketing the results were 
very different. Mr. Chamen, of Glasgow, said 
he was putting in some special triple pumps to 
be driven by friction gear to obviate noise and 
vibration ; he was having separate air pumps and 
motor-driven circulating pumps with polished 
blades, and would have careful tests made and give 
them to the Association. 

The meetings were resumed on Thursday, and 


will conclude on Friday ; we shall continue our|§ 


report in next week’s issue. 








NOTES. 
ACETYLENE. 

Proressor LEwEs, on Monday evening, discoursed 
to the members of the London Section of the Society 
of Chemical Industry upon his recent investigations 
in connection with this gas. Concerning the im- 
purities of the gas, he stated that the mean per- 
centage of phosphoretted hydrogen found in a very 
large number of samples of acetylene produced 
from carbide from various sources, English and 
foreign, was .60 per cent., the highest percentage 
being over 2.0 per cent., in acetylene produced 
from German carbide. Experiments were made in 
order to find what percentage of phosphoretted 
hydrogen was necessary in order to produce a mix- 
ture capable of spontaneous ignition ; this percent- 
age was found to be 80. Professor Lewes, there- 
fore, concludes that there is absolutely no danger 
of explosion on account of the presence of phos- 
phoretted hydrogen in small amounts in the gas 
generated from commercial carbide. He next 
investigated the temperature conditions obtain- 
ing in the three different types of generator 
now being used. A thermo-couple was used 
in making these determinations. The highest 
temperatures observed were those in generators of 


type 1, in which the water is allowed to drip slowly | 


upon the mass of carbide. In one case a tempera- 
ture of over 800 deg. Cent. was attained at the end 
of 13 minutes. This high temperature leads to 
polymerization of the acetylene gas, and produc- 
tion of benzine and tarry matters, and consequently 
toa reduction of the volume of liberated gas per 
pound of carbide. Generators of type 3, in which 
the carbide is allowed to fall at intervals upon a 
perforated tray submerged in a large volume of 
water, showed the lowest temperatures, and these 
are recommended by Professor Lewes as the most 
economical in use. A third series of experiments 
was made in order to determine the cause of the 
smoking to which all acetylene gas burners—in- 
cluding the Naphy burner—are liable after a cer- 
tain number of hours’ use. These experiments 
have led Professor Lewes to the conclusion that 
the benzine is the real cause of the nuisance, so 
that it is only necessary to reduce this impurity of 
acetylene gas toa minimum, in order to overcome 
the difficulty. This he maintains can be done by 
using generators of type 3, and working them 
with a constant flow of water. An interesting 
discussion followed the lecture, in which Dr. 
Clowes, Mr. Boverton Redwood, and Mr. Worth, 
of the Foyers Carbide Company, joined. 


THe Ortent Liner ‘‘ OrrENt.” 

Very successful results have followed upon the 
‘‘conversion” of the machinery of the Orient, 
which was originally built by the Fairfield Engi- 
neering Company, at Govan, and has long been 
popular on the Orient Line service to the East. 
The work of re-engining the vessel was entrusted 
to the Wallsend Slipway and Engineering Com- 
pany, and was the first contract placed on the 
north-east coast by this famous company. But in 
this they have followed other lines—the Cunard 
Company amongst the number—a result not only 
of the general improvement of the work done, 
but also of the fact that several managers 
of the north-eastern yards were up till recently 
at the head of Clyde concerns, and the Wallsend 
Management is a case in point; so that Mr. 
Andrew Laing not only supplied the Orient’s 
engines when at Fairfield but her new engines 
at Wallsend. He has had the valuable help in 
this matter of Mr. Andrew Brown, the superin- 
tendent engineer of the Orient Company, who 


supervised the work. The results, as we have said, 
are interesting, and we tabulate the dimensions 
of both new and old machinery, and it will be 
seen that the speed has gone up from 15} to 174 
knots, which is most satisfactory for the company. 
New Engines. 
High-pressure 40 in. 
in diameter 
Intermediate pressure 


66 in. in diameter 
Low-pressure 109 in. 


Old Engines. 
Cylinders : One high-pressure 60 in. 
in diameter 
Two low-pressure 85 in. 
in diameter 


Stroke 60 in. Stroke -. Om. 
Boiler pressure 75 Ib. 0 Ib. 
Heating surface .. 15,800 sq. ft. 17,400 sq ft. 
Grate surface... 624 ,, 363, 
Natural draught Howden’s forced draught 
I.H.P. ae bap 5500 I.H.P. 8200 
Revolutions 60 per min. 83 per min. 
a a 1 15} knots 174 knots. 
iameter of pro- 22 ft. 6 in. in ° : 
peller .. -. J diameter } 22 ft. 6 in. 
Pitch of propeller 30 ft. 25 ft. 


The old cylinders, together with the chief work- 
ing parts, were removed from the vessel, and an 
entirely new set of cylinders, together with new 
working parts, supplied. The boiler installation 
consists of six single-ended boilers, 15 ft. 6 in. in 
diameter by 11 ft. 6 in. long, and are arranged so 
that the whole of the furnaces can be fired from 
two stokeholds. The boilers are fitted with 
Howden’s forced draught, and the air is supplied 
to the furnaces by means of two powerful fans, 
each driven by two engines which are placed high 
up in the casing, so that they can obtain an ample 
supply of fresh air. A complete new installation 
of auxiliary machinery has been supplied, consist- 
ing of Weir's independent feed pumps and feed 
heater, Harris’ feed cleaner, and See’s ash ejector 
worked by a large special donkey pump supplied 
by Messrs. Clarke, Chapman, and Co. The vessel 
has also been fitted with a new donkey boiler 
for working the deck machinery and electric 
light machinery when in port, together with 
all accessories necessary for working same. The 
distilling machinery has also been re-arranged, 
and considerable structural alterations and repairs 
to the vessel have been carried out. The trial 
trip took place-on the 3rd inst., and the vessel is 
preparing for entering upon her station for the 
ast. The vessel has been entirely renovated 
under the special supervision of Captain Tuke, their 
Marine Superintendent. At the trial on the 3rd 
there were present F. Green and Kenneth Ander- 
son, also Mr. A. Anderson and F. D. Green, 
Marine Superintendent Captain Tuke, Superinten- 
dent Engineer Andrew Browne, and Naval Archi- 
tect James Gillis, Francis H. Lister, R. N. White- 
hall, W. A. Watson, Manager North-Eastern 
Railway ; R. Wallis and F. Dudgeon, and others. 





SuBSIDENCE OF A ViADuUcT.—Porthkerry Viaduct, on 
the Vale of Glamorgan Railway, is a handsome structure 
consisting of 16 brickwork arches supported on piers with 
stone facings and cement concrete hearts. The maximum 
height to rail level is 110 ft., and several of the piers are 
75 ft. high. When the centres of the arches were first 
struck, two of the piers sunk and had to be underpinned 
and reconstructed. In November last the viaduct was 
inspected by Colonel Yorke prior to its being opened, 
and in his report to the Board of Trade he called atten- 
tion to the facts that (1) the arches had only six-rin 
courses ; (2) the brickwork was laid in lime mortar instes 
of cement; (3 and 4) it would have been better if the 

iers had been constructed of solid masonry and the via- 
Sun had been provided with abutment piers at the two 
ends; and, lastly, he considered that the load on the 
foundations (over 7 tons per square foot) was excessive. 
However, on the faith of some borings that had been 
made near each pier, and the sections of which were fur- 
nished him by the company, he recommended that the 
viaduct be allowed to be used, provided (1) that watchmen 
were appointed, whose sole duty should be to carefully 
watch this viaduct night and day; (2) that the speed 
over it be limited to 20 miles an ts. and (3) that the 
line be re-inspected after three months. These recom- 
mendations were accepted, and the line was opened on 
December 1, 1897. Early on January 10 a settlement of 
the permanent way, and a crack in the parapet wall was 
discovered over the 13th pier, and the traffic was at once 
stopped, and has not been resumed, as this pier sank 
eventually about 17 in., and also moved over a foot late- 
rally. Colonel Yorke again inspected the viaduct, and 
was handed a statement of the strata — through in 
the various boreholes previously referred to, but this time 
these were given him by the contractors who actually 
carried out the work, and from this statement it was 
seen that the pier that failed, as well as some of the others, 
did not rest on a rock foundation, as shown in the sections 
previously handed to him ; and, in fact, No. 13 pier had 
some 17 ft. of yellow and blue clay and soft blue shale 
between it and the bed rock! No wonder that it failed. 
The company are now making a deviation, so that the 
traffic may be resumed between the Rhoose and Barry 





stations, now separated by the defective viaduct. 


THE LATE M. HENRI SCHNEIDER. 


M. Henri- ADOLPHE - EUGENE SCHNEIDER, whose 
death was announced last week, and of whom we 
— a portrait below, was born at Le Creusot on 

ecember 10, 1840. He was the only son of M. Eugéne 
Schneider, the founder of Creusdt, and at one time 
President of the Corps Législatif. He became a 
partner of the famous firm in March, 1867, and on the 
death of his father in 1875 assumed the sole responsi- 
bilities of the management. Mr. Schneider’s life has 
been bound up very closely with the progress of his 
works, in which some 15,000 men are now employed. 
His name will be inseparably connected with the many 
improvements in metallurgy, mechanical engineering, 
guns, and armour, with which the name of Le Creusot 
is identified. Apart from this purely professional work, 
M. Schneider took much interest in political and social 
matters. He acted as Mayor of Creusét from 1871 to 
1896, and as Conseiller d’Arondissement from 1868 to 
1876, and as Conseiller-Générale from that date on- 
wards. On September 22, 1889, he was elected deputy 
for the Second Circonscription d’Autun, securing 9694 
votes out of 15,658, and in August, 1893, he was re- 
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elected by 11,794 votes out of 15,716. At the recent elec- 
tions of May 8 last he retired in favour of his son, who 
was at the time already Mayor of Creusét. Amongst 
other honours M. Schneider was an officer of the Légion 
d’Honneur, having been gazetted in 1878. He was 
also appointed a ‘‘ Regent ” of the Bank of France in 
1886, and was a director of the Orleans Railway Com- 
pany, and of several other industrial undertakings. As 
regards his own works, M. Schneider was one of the 
first to establish benevolent and provident funds for 
the benefit of his workmen, and his contributions to 
the old age pension fund have, in the aggregate, 
exceeded 11 million francs. He also, at his own cost, 
established at Creus6t in 1887 an asylum, where 70 
aged persons of both sexes are maintained; and in 
1894 he built there a hospital containing 130 beds, 
this provision for the sick and injured in the district 
being supplemented by an organisation of nursing 
sisters who attend patients at their own homes, The 
erection of a couple of churches must also be included 
amongst the public benefactions which the district 
owes to M. Schneider. His efforts in improving the 
lot of his employés met with their reward in the good 
feeling which he succeeded in establishing between 
his workmen and himself, and, as a consequence, Le 
Creusét has for years been entirely free from indus- 
trial strife. 

The deceased gentleman does not appear to have 
been a member of either of our great English engi- 
neering societies, but he was, we believe, a member of 
the Annapolis Naval Institute, U.S.A. 





Burnos Ayres.—A concession for the construction of 
an electric tramway has been granted by the municipality 
of Buenos Ayres. 





Pia IN i ga yr act of pig in German 
in April amounted to .418 tons, as compared wit 

560,343 tons in April, 1897. The aggregate output in the 
first four months of this year was 2,392,943 tons, as com- 





yg with 2,219,899 tons in the corresponding period of 
de 
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THE IRON AND STEEL INSTITUTE. 

In connection with the autumn meeting of the Iron and 
Steel Institute, which is to be held in Stockholm on 
Friday and Saturday, August 26 and 27, special trans- 
port arrangements have been made for the conveyance of 


members to Sweden, and the extension of the trip for | 


those who wish to prolong their excursion. A _ special 
steamer of over 3000 tons will be sent by Dr. H. 8. Lunn 
and Mr. Woolrich Perowne, leaving Newcastle on Wed- 
nesday, August 17, and proceeding by way of the Baltic 
Canal, Kiel, and Wisby, in the Island of Gothburg, 
to Stockholm. The vessel will be at Stockholm from 
Thursday, August 25, to August 28, and will serve 
as an hotel. The return journey will be made by 
way of Copenhagen, Gothenburg, and Christiania, call- 
ing at Wisby, in the Island of Gothburg, where 
there are many interesting things to see. The cruise 
will occupy 19 days, and the fare will be 19 guineas 
for berths in four-berth cabins. This vessel will be 
despatched specially with a view to suit the convenience 
of members attending the meeting. For those who 
propose making excursions, it may be stated that 
arrangements will be made for them to join the steamer 
at Gothenburg. It will, therefore, be seen that those 
who stay by the steamer will see Gothland and Christiania, 
whilst others who wish to visit works, &c., will go over- 
land to Gothenburg, at which port the party will be again 
united. This seems a very good arrangement for giving 
members and those accompanying them a choice between 
business and pleasure. Messrs. Lunn and Perowne have 
also arranged for the s.s. St. Sunniva, of 1000 tons, to 
leave Leith on Saturday, August 20, and to proceed by 
way of Christiania to Stockholm, where the vessel will lie 
Friday, Saturday, and Sunday, August 26, 27, and 28. 
From thence she will proceed to St. Petersburg, and 
return by way of the Baltic Canal. This cruise will take 
24 days, and will be apparently more of the nature of a 
sea voyage, during which the Stockholm meeting would 
be an incident. The fares are 20 guineas, 25 guineas, and 
35 guineas. Further particulars can be obtained by 
applying to 5, Endsleigh-gardens. The Orient Company, 
of 5, Fenchurch-avenue, have also arranged that the 
itinerary of one of their pleasure cruisers shall in- 
clude a stay at Stockholm from re, a 25 to 28. 
This trip is extended to St. Petersburg, and will 
occupy 28 days. The fares are 35 guineas, exclusive 
of shore excursions, and 55 guineas including shore ex- 
cursions. The Great Eastern Railway Company has 
arranged to afford special facilities to members travelling 
by the Continental routes. For a party of not less than 
30 travelling together out and home, the return fare would 
be reduced to 9/. 5s. first-class and 6/. 19s. second-class, 
luggage and sleeping carsextra. The route will be by the 
Hook of Holland, Amsterdam, Osnabriick, Hamburg, 
Kiel, Korsiér, Copenhagen, and Malmé. Lundon is left 
at half-past eight in the evening, the run to Harwich 
occupying an hour and a half. From Harwich to the 
Hook is a sea voyage of about 7 hours, so that travellers 
can get a short, and doubtless broken, night’s rest. The 
Hook to Amsterdam occupies somewhat less than two 
hours by rail. Only ten minutes are allowed in the Dutch 
capital, unless the travellers elect to stay over, but pre- 
sumably it would be necessary for the whole party of 30 
to agree to this if the travellers are to be afforded the 
special facilities ” referred to. A run of about six hours 
more by rail will carry the journey to Osnabriick, in Han- 
over, which is reached about half-past one the day after 
starting. Here a stop of an hour is made for lunch, after 
which the train is again taken for a four hours’ run to 
Hamburg, which is reached at 8.27 of the evening of the 
second day. For those who wish to avoid the fatigue of 
a second night on the road this would form an advan- 
tageous stopping-place. Those who keep on have about 
24 hours for dinner, and the journey is then resumed for 
Kiel, which is reached at 1.24a.m. Here steamer is at 
once taken for Korsir, in the Island of Zealand, which is 
reached at half-past seven in the morning. The six hours 
of early morning devoted to this part of the trip should 
be extremely pleasant, if the benveliee is not too sleepy to 
keep his eyes open. The voyage is made across the 
Fehmern Belt, which is a continuation of the Little 
Belt, and through the Langeland Belt, and across the 
Great Belt, passing on the way the islands which stud 
these seas. From the port of Korsér the railway cuts the 
centre of Zealand and ends at Copenhagen, the time 
occupied being about two hours, so that the Danish capital 
is reached at 10.10 in the morning, or nearly 38 hours 
after leaving Liverpool-street. A stay of 3 hours and 20 
minutes is made at Copenhagen, after which steamer is 
again taken to cross the Sound for Malmé in Sweden. 
This is an hour and a half’s steaming, after which train 
is taken for Stockholm. The final stage of the journey is 
made in 15 hours and 20 minutes, the time of arrival being 
7.5 am. The last hours spent in the train between 
Malmé and Stockholm would afford an opportunity for a 
long sleep, but during the two vrevious nights the journey 
is much aed up, and it wouid need a tough and accus- 
tomed traveller to get right through without being 
thoroughly weary. Those who are not in a hurry, and 
who also have not seen the northern cities, would do well 
to spend a night at Hamburg and another at Copenhagen. 
This should make the trip a very pleasant one, although 
there is no getting over the broken journey during the 
first night. 


“ss 





PrrsonaL.—Mr. J. T. Niblett, having resigned his 
parece as general manager to the Lithanode Electric 
Storage rns. has entered into partnership with Mr. 


Malcolm Sutherland, and will trade with that gentleman 


under the name of Niblett and Sutherland, electrical en- 
gineers, 61, Chandos-street, Strand, London, W.C. 
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CENTRIFUGAL GOVERNORS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Although Watt himself in his appendix to the 
article ‘‘Steam Engines” in Robison’s ‘‘ Mechanical 
Philosophy,” allows that ‘the application of the centri- 
fugal principle was not new, but had been applied by 
others to the regulation of water and wind mills, and 
other things,” it is very difficult to find a definite 
account of any such prior application of the centrifugal 
governor. Fairbairn (‘‘ Mills and Millwork”) says that 
Andrew Meikle, known in connection with the history 
of the thrashing machine, devised in 1780 an ingenious 
application of the centrifugal governor for reefing the 
as of windmills when in motion. Smiles, however, who 
gives an account of Meikle in his ‘‘ Life of Rennie,” 
although he alludes to improvements in windmills makes 
no reference to a governor. Hebert, in his ‘‘ Cyclopedia,” 
1840, has the following: ‘‘ Although it is said that the 
notion of applying it (the centrifugal governor) to steam 


| engines was first suggested by a Mr. Clarke, of Man- 


chester, it- does not appear that he ever carried it into 
practice.” A man of the name of Clarke, probably the 
same individual, was associated in an attempt to apply 
the Newcomen engine for the production of rotary 
motion. 

The Patent Specification of Benjamin Wiseman, of 
Diss, 1783, relates to a windmill, the sails of which are 
let down when their velocity exceeds a certain rate. 
“The principle of this machine is that tendency which 
all bodies moving in circles have to fly off from the centres 
of motion.” <A single ball-and-trigger arrangement are 
described and shown. The specifications of Mead, 1787, 
and Hooper, 1789, are of interest; but they come after 
Watt’s application in the case of the Albion Mills engine. 

An application of centrifugal force for regulating the 
motion of windmills is described in the ‘‘Gentleman’s 
Magazine” for 1751. In this case the vanes of a fly regu- 
lator are thrown outwards by centrifugal action to expose 
greater resisting surface as the speed increases. 

The ‘* Dictionary of Arts and Sciences,” 1755, refers to 
the want of a continuance ‘‘to supply the hoppers or 
stones with more or less corn in proportion to the 
greater or less strength of the wind.” 

Yours faithfully, 

Crouch End, N. Ruys JENKINS. 








SOFTENING WATER. 
To THE EpIToR OF ENGINEERING. 

Srr,—I have tried one of the water softening apparatus 
nee by the Lawrence Water Softening Company 
(whose letter appears on page 670 of your issue of May 27), 
to get any satisfactory result, and this 
in spite of having carried out the experiments properly so 
far as the company could tell. supplied them with 
some of the water and they reported that it was an espe- 
cially difficult water to treat. It was the Leamingfon 
town water which is, roughly speaking, 25 deg. of hard- 
ness, 10deg. of which is permanent hardness. I soften 
this satisfactorily in tanks by chemicals to 5 deg. of hard- 
ness, but the difficulty is not the softening but the sub- 
sequent clearing away completely of the chalk formed by 
the chemical action. 


and failed 


; : Sipney TEBBurt. 
Leamington Spa, June 1, 1898. 





SELF-PROPELLED VEHICLES. 
: To THE Epiror OF ENGINEERING. 

Sir,—The present correspondence on this subject in- 
duces me to show that the shortcomings of motor cars 
are to be found in the fact that the principles of construc- 
tion, as hitherto, are not altogether in harmony with 
Nature’s law. This is apparent especially with vehicles 
for heavy traffic. 

Looking at a horse starting a loaded wagon, all its 
work, which is the product of power and speed, is ex- 
pended in power a , whilst the speed is virtually nit, 
say 6 in. per minute, but on pulling an empty it may be 
all speed, whilst the power is ni/. Between these ex- 
tremes the horse uses its power and speed in endless 
different ways, just as circumstances require, and one 
may say fifty sets of tooth wheels or such like gear could 
not represent it. This is what makes horse traction pro- 
fitable. 

If we look at a loaded motor car as at present con- 
structed, we find the engine represents work. It is made 
up of power and speed, say 400 ft. piston speed per 
minute, the power or steam pressure being the other 
factor. This work is transmitted to the driving axle by 
gearing, say by two or three sets of different speeds, 
three miles per hour being the slowest, although more 
slow speeds would be very handy ; but, as with every set 
of tooth wheels or pulleys, the weight and friction, and 
loss of power increases, therefore, by the use of more 
gearing, the fear arises that no power may be left for the 
work proper. 

Now the car is to be started and the slowest speed— 
three miles per hour, 250 ft. per minute—is put in gear. Of 
course, the car will not move, and the only remedy is 
to slow the engine, but that means reducing the motive 
power just at a time when it is mostly required. Com- 
paring this with animal traction, would mean that in 
starting or going up hill the horse is taken out of the 
cart and a donkey is put in its place. 

Referring to the late trials in Liverpool, we read of 
‘*the low-pressure cylinder cover being blown off.” 
Although the causes of this may be manifold, yet it 
appears on certain occasions, such as going up hill, high- 
pressure steam has been used on the low-pressure piston. 
By these means the pressure is increased considerably, 
but at the same time the speed will also be increased if 
there is a chance ; but at starting cr going up hill no great 





speed of the driving wheel is wanted. Nevertheless, if in 
connection with the transmitting gear as at present, 
the driving wheel should slip only 1 in., it is enough to 
turn what we may term the donkey of a second ago, sud- 
denly into an ungovernable extra powerful horse, tearing 
away at a driving wheel with a whirling speed that it is 
difficult to say which of the combatants—fire, stone, mud, 
or tyre—will be victorious ; whilst the other wheels, im- 
movable with a placid indifference, look on. Besides, as 
cou'd be seen in Liverpool, the gear, chains, &c., the 
jumping start, the choice between running or slipping at 
going up hill is altogether unsuitable for the circum- 
stances, the wear and tear, the rough-and-ready work 
to be performed. In short, the present mode of trans- 
mitting power to the driving wheels is not suitable 
for heavy work; it is the same as used 60 years ago, 
when it proved to be the stumbling-block. Above 
all, at critical moments, and when prompt action is 
indispensable, it shows its weakness, and the power 
not lost in friction on its way to the driving wheel is 
expended in slipping off the same. For solving this 
question the work as expended by animal traction must 
be copied ; that is, the normal power and speed of the en- 
gine must be so transmitted to the driving wheels if 
occasions require it, that all the work is expended in 
power only, whilst the speed of the driving wheel is 
virtually ni/ or cannot exceed, say, 6 in. per minute, and 
this must be done without a serious loss by friction. 
Secondly, all the carrying wheels should be driving 
wheels. Thirdly, as has been said by others, the tyres on 
traction engines should be copied, but this is of not 
much avail if the other two items are neglected, or the 
trouble hitherto experienced with hot bearings will be 
nothing to the future trouble with hot and broken tyres. 
Further, the gearing being fixed beneath the main plat- 
form compels this to be rigid, which, when loaded, must 
act detrimentally on springs and axle. 

Further, we read ‘‘a boiler tube gave way; no doubt 
some dirt got into it.” This, no doubt, appears to many 
readers of the daily papers as of little or no consequence ; 
but the bursting of such a tube in its mildest form means 
escape of steam and boiling water; and if this should 
happen amongst carts and horses at the dock quay or in 
a crowded thoroughfare, the days of this so-called new or 
modern steam generator will be numbered, anyhow for 
that purpose. The Board of Trade does not allow water- 
tube Soi ers, even of a far better design, to used on 
passenger steamers on account of doubtful security. 
One of the laws which formerly governed the design of a 
boiler, ¢.¢e., in the first instance, easy examination and 
cleaning, is just as studiously neglected by the new boiler 
with itssmall and generally crooked tubes. Such a boiler 
may be right enough where pure feed-water is assured, 
but when water has to be got anywhere—from ditches or 
wells—the tubes must soon be choked up, which means 
bursting. On the other hand, the so-called flash boiler, 
which is largely used in France, is undoubtedly more 
suitable for this kind of work. 

Nevertheless, manufacturers of gas and oil engines 
could considerably further the cause if they would pay 
some attention also to heavy motor traffic. It is not the 
increased engine power, but the better application of a 
moderate power, in which direction success can be ob- 
tained. With the present transmitting gear and applica- 
tion of the motive power, the greater the power the 
greater will be the mischief. 

With the help of a proper transmitting gear for the 
vehicle and the application of the so-called plateway in 
one form or another for the road, not throughout, but 
only where some help would prove of advantage, the 
entire question of self-propelled vehicles for heavy traffic 
would enter upon a different basis ; common roads could 
well be made use of, and not only be substantial opposi- 
tion to existing railways, but of special advantage where 
the construction of a railway, from a financial point of 
view, is doubtful. 

: T am, Sir, yours —_ 








Birp’s Durex Praninc Toor: Erratum.—By a 
printer’s error the word ‘portion ” has, in our description 
of this device, published in our issue of May 27, been 
printed for the word ‘‘position” in line 33 from top, 
third column, page 673. 


Dratn orf Mr. Henry PericaLt.—We regret to an- 
nounce the death of Mr. Henry Perigal, the treasurer of 
the Royal Meteorological Society, which took place about 
mid-day on Monday, the 6th inst., at the advanced age of 
97 years. The Perigal family trace their history back to 
some time before the Norman Conquest. They were of 
good stock, and untainted with any hereditary disease, 
and have been remarkable for longevity. Mr. Perigal’s 
father, who was 99} years of age when he died, was one of 
13 children, nine of whom attained respectively their 64th, 
67th, 77th, 80th, 88th, 90th, 94th, 97th, and 100th year, the 
last five averaging 93 years 100 days. Their father and 
mother died in 1824, the former being nearly 90, and the 
latter upwards of 80 years of age. Henry Perigal, who 
was born on April 1, 1801, was the eldest of six children, 
one of whom lived to the age of 85. The youngest, Mr. 
Frederick Perigal, still survives. Mr, Perigal was for 
some time a clerk in the Privy Council Office, and also in 
the old Victualling Office, subsequently joining the firm 
of Messrs. Henry Tudor and Son, of needle-street. 
Mr. Perigal was the author of various works on astronomy ; 
bicycloidal and other curves; kinematics and the laws of 
motion ; probable mode of constructing the Pyramids, Xe. 
He was a constant attendant at the meetings of various 
London scientific societies, until within two years of his 
death. He was a Fellow of the Royal Astronomical, 
Royal Microscopical, and me fr Meteorological Societies, 
as well as a member of several other scientific associations, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was quiet last Thursday furenoon, 5 it was steady in 
tone. About 10,000 tons of pig iron were sold, and prices 
were practically unaltered from those of the previous day. 
Only some 5000 tons were sold in the afternoon, and the 
only further change in prices was a drop of 4d. per 
ton in Scotch iron. The settlement prices were as 
follow: Scotch iron, 46s. 14d. per ton; Cleveland, 
40s. 14d.; Cumberland and Middlesbrough hematite 
iron, respectively, 50s. 6d. and 51s. 3d. per ton. 
Friday’s market was steadier in the forenoon, but 
still inactive. About 10,000 tons changed hands, and 
prices regained 4d. per ton. About 15,000 tons were dealt 
in at the afternoon meeting of the ‘‘ring,” and prices re- 
mained unchanged. At the close the settlement prices 
were 46s. 14d., 40s. 14d., 50s. 6d., and 51s. perton. On 
Monday forenoon not more than 10,000 tons were dealt 
in, and prices were unchanged. In the afternoon close 
on 15,000 tons changed hands, and the feeling was 
easier, prices giving way 4d. to 1d. per ton. The 
settlement prices at the close were 46s., 40s., 50s. 6d., 
and 50s. 9d. per ton. On Tuesday forenoon the 
market was again quiet and featureless. About 10,000 
tons of iron changed hands. Scotch and Cleveland gained 
each 4d. per ton. In the afternoon a large amount of 
business was done, and the tone was easier on the unsatis- 
factory Board of Trade returns. Scotch and Cleveland 
lost the forenoon gains, and the sales amounted to 
some 30,000 tons, a large quantity of which was of an 
option character. The settlement prices were 46s., 
40s., 50s. 6d., and 50s. 104d. per ton. Only about 5000 
tons of iron changed hands this forenoon, prices remain- 
ing unaltered. In the afternoon about 15,000 tons were 
dealt in, and prices remained unchanged. The settle- 
ment prices at the close were 46s,, 40s., 50s. 6d., and 
50s. 104d. per ton. Last week’s shipment from all 
Scotch ports amounted to 5922 tons, against 4651 tons in 
the corresponding week of last year. They included 200 
tons for Australia, 445 tons for Germany, 750 tons for 
Russia, 130 tons for Holland, 160 tons for China and 
Japan, smaller — for other countries, and 3909 
tons coastwise. The current quotations for No. 1 makers’ 
iron are as follow: Clyde, 51s. per ton; Calder and Sum- 
merlee 51s. 6d.; Gartsherrie, 51s. 9d.; Coltness, 55s. 3d.— 
the foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 50s. 6d.; Shotts (shipped at Leith), 
52s.; Carron (shipped at Grangemouth), 52s. per ton. 
The selling continues in be chiefly on the part of out- 
siders, and little support has been extended by members 
of the ‘“‘ring.” There is a lull as regards fresh business 
with consumers, but deliveries and exports against current 
contracts continue on a large scale. An additional fur- 
nace has again been blown in at Glengarnock, and the 
whole six furnaces that were blown out at those works are 
now in full work again. The total number of furnaces 
now in blast in Scotland is 81, as compared with 80 at 
this time last year. Six of them are making basic iron, 
32 are making ordinary iron, and 43 are working on 
hematite ironstone. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 329,578 
tons yesterday afternoon, as compared with 329,957 tons 
yesterday week, thus showing a reduction for the past 
week amounting to 379 tons. 


Finished Iron and Stcel.—In most cases the steel- 
makers continue to be busy, and the prices are well 
maintained. They are getting Scotch hematite pig iron 
lsid down at their works at 55s. perton. There is a fair 
amount of business doing in finished iron, both to home 
and to foreign orders. 


Glasgow Copper Market.—The copper market was idle 
on Thursday forenoon, and prices were quoted 1s. 3d. 
per ton easier. In the afternoon 25 tons changed hands, 
and the price recovered the amount lost in the forenoon. 
There was no dealing in copper on Friday forenoon, and 
prices were unaltered. The market was again idle in the 
afternoon, when prices rose 1s. 3d. per ton. Copper was 
idle, and quotably 1s. 3d. per ton lower on Friday fore- 
noon, and in the afternoon the market wasagain idle, but 
the quotations recovered 2s. 6d. per ton. esterday the 
market was a blank the whole day. Prices remained un- 
changed in the forenoon, and rose 1s. 3d. per ton in the 
afternoon—to 511. 1s, 3d. per ton cash, and to 51/. 6s. 3d. 
three months. This forenoon 25 tons of copper changed 
hands, and prices rose 2s. 6d. per ton. In the afternoon 
the quotations declined that amount, but without any 
business being done. 


Helensburgh Town Council and the Gas Works.—At the 
meeting of the Town Council on Saturday, the committee 
appointed on the 6th February, 1897, to inquire of the 
gas company as to the terms at which they would be 
willing to sell the works and other relative matter, and 
also to Inquire as to the more economical lighting of the 
burgh, submitted a lengthy report, in the course of which 
it was stated that the committee had engaged the services 
of Mr, Andrew Gillespie, C.E., who had made a careful 
Investigation into the condition and capacity of the works 
generally, and an examination also of the books and 
accounts. The report, in concluding, stated that the com- 
mittee were convinced that it was desirable that the burgh 
should acquire the gas undertaking, and they recommend 
that the Commission should offer to the directors of 
the gas company to take the necessary steps to acquire 
the undertaking on condition that the directors gave a 
guarantee that the offer of 29,0647. would be accepted, 
subject to the conditions as to stocks, &c., in Mr. M‘Gil- 
christ’s valuation, which was 34,850/. as a going concern. 
= the motion of Mr. Mackay, convener, seconded by 

r. Duncan, a resolution was unanimously agreed to that 
the special committee be approved, and that 


the report of 








the Commission offer without prejudice to take the neces- 
sary steps for the adoption of the Burghs (Scotland) Gas 
Supply Act, 1876, and the acquirement of the gas works 
under the conditions named. Mr. Mackay jody te Pro- 
vost referred to the courteous manner in which the 
directors of the gas company has assisted them. 


Birmingham Water Works: Large Contract for a Glas- 
gow Firm.—The Water Works Committee of the Birming- 
ham Corporation have accep a tender by Messrs. 
Morrison and Mason, Glasgow, in connection with their 
water supply scheme, amounting to about half a million 
sterling. This is the third contract which Messrs. Morri- 
son and Mason have secured at the same works, the total 
sum involved being about a million sterling. 


New Electric Station at Port Dundas.—A meeting of 
the sub-committee on electricity of the Glasgow Cor- 
poration was held yesterday, nt offers by Messrs. R. 
and J. M‘Kenzie for digger and concrete work in connec- 
tion with the new electric station at Port Dundas were 
accepted. 


The New East-End Shipbuilding Yard at Greenock.— 
Messrs. Taylor and Mitchell, who are pushing on with 
the erection of the necessary sheds at their shipbuilding 
yard at Greenock, have made very considerable and satis- 
factory progress, and have booked an order for two large 
steamers for a Swedish firm of shipowners. 


Forthcoming Visit of the Scottish Institution of Engi- 
neers and Shipbuilders to Sheffield.—Next week a party 
of about 100 members of the Institution of Engineers 
and Shipbuilders in Scotland, accompanied by about 40 
ladies, will pay a visit to Sheffield, ps a meeting will 
be held on Wednesday for the reading and discussion of 
a The afternoon of Wednesday and all the fol- 
owing day will be given up to a series of visits to indus- 
trial establishments in the district. On Wednesday 
evening the dinner of the Institution will be held, and on 
the evening following the Lord Mayor and Lady Mayoress 
will entertain the visitors to a grand conversazione. The 
following members have intimated their intention of 
joining the party: the President, Mr. George Russell ; 
Sir Wuliam Arrol, M,P., past president; Professor Barr, 
Professor Wilkinson, Mr. Robert Caird, Messrs. Andrew 
Rodger, and Mr. F. P. Purves, of Port Glasgow; Mr. 
John Ward, Dumbarton; Mr. Thomas Kennedy, of the 
water works, Kilmarnock ; Mr. Lamberton, Coatbridge ; 
Messrs. James Weir, James Rowan, M. Holmes, A. 
Biggart, Sinclair Cauper, Gilchrist, Mollison, James 
Anderson, D. C. Hamilton, R. D. Munro, James Riley, 
A. Colville, Bailie Thomson, and others. 


Lanarkshireand Ayrshire Railway Extension.—On Mon 
day of this week the cutting of the first sod of the extension 
of the Lanarkshire and Ayrshire Railway from Barrmill to 
Newton took place at Iugton, in Ayrshire, in presence 
of a large number of ladies and gentlemen interested in 
the formation of the new line. The invited gues‘s 
gathered from Glasgow, Kilmarnock, Ardrossan, and 
other places, and reached Lugton about half-past one 
oclock. The Hon, Mrs. Vernon did her work most skil- 
fully and expeditiously, remarking that it was a 
great honour which she had been asked to discharge— 
that of cutting the first sod of the extension of the rail- 
way to Hamilton. She trusted and — that by 
opening up the large coalfields in the Hamilton dis- 
trict the railway would add very much to the traffic and 

rosperity of the Ardrossan Harbour. Hitherto the 

anarkshire and Ayrshire Railway Company have con- 
ducted their traffic over the Kilmarnock Joint Line for a 
distance of 15 miles, on part of which, for nearly 3 miles, 
there is a gradient of 1in 67. The new line, which will 
get quit of that incline, is to be about 20 miles in length 
from Barrmill to Newton. 


New Corridor Sleeping Carriage.—A new and improved 
design, of a first-class corridor sleeping carriage, has just 
been brought into use on the West Coast route. It is set 
on bogie wheels, and is 65 ft. 6 in. in length, being 20 ft. 
longer than those at present in use. It is one of several 
that are being built if y the London and North-Western 
a Company, and looks a fine piece of workman. 
ship. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Sheffield University College.—The resi- 
dents in Sheffield who favour higher education have met 
witha great disappointment by the refusal of the Court 
of Victoria University to admit the college at Sheffield as 
a branch of the University. The plan that has been pro- 
moted was to form Firth fi the School of Medicine, 
and the Technical School into a college, and all pre- 
liminaries were settled, and a Charter of Incorporation 
obtained. Application was then made for affiliation with 
the University, but on Tuesday the Court refused it 
on the ground that Sheffield had not yet spent money 
enough on higher education to bring her principal educa- 
tional institutions up to the Univeristy level. With the 
Technical School the Court appear to be satisfied ; but in 
the Science and Arts Departments the buildings and appa- 
ratus are not up to the required standard ; the teachers 
are too few; the scheme of studies is not sufficiently 
elaborate and advanced ; the funds are too slender ; and 
the income too precarious. At the present time the funds 
necessary to complete the scheme are not likely to be 
forthcoming. 


The Demand for Electrical Machinery.—At a meeting 
of the Barnsley Town Council held on Tuesday the 
Mayor referred to the decision of the Council to carry 
out a scheme of electric lighting for the borough at an 
initial cost of 23,322/., and said at one time they thought 
in eight or nine. months they could have it complete. 


Mr. Miller, electrical engineer, had, however, informed 
him that every firm in England engaged in the manu- 
facture of dynamos was so busy that if the Corporation 
started at once it would be 18 months before they would 
be in a Doty to sell electricity. Engineers were all 
busy, and the Corporation would have the greatest diffi- 
culty in obtaining plant and machinery they wanted. 


Trial of a New Quick-Firing Field Gun.—A trial has 
taken place at the gun range at Eynsford, belonging to 
Messrs. Vickers, Sons, an Maxim, Limited, of one of 
their new quick-firing field guns and mountings. Amongst 
those present were Field-Marshal Lord Roberts, Lieut.- 
General Sir Edwin Markham, R.A., General Sir H. 
Brackenbury, and Colonel the Earl of Erroll. The trial 
was principally intended to illustrate the advantage of 
the application of a quick-firing field mounting to 
any Claas gun. Twenty-seven rounds were fired 
in all, with —* of 16} oz. of ballistite, the 
weight of the shell being 134 lb., and a velocity of 
1650 foot-seconds was obtained for a pressure of 14 
tons. Two rounds were first fired to exemplify gene- 
rally the working of the _— after which 15 rounds 
were fired for rapidity, each round being carefully laid on 
the target. They were fired in 67 seconds; or at the rate 
of 134 rounds per minute. A second series was then fired, 
during which the gun was very carefully laid and was 
placed pointing deliberately 40 deg. off the target, and 
the time was taken from the gun’s crew working the gun 
from this position into the alignment and proceeding with 
the firing in such a manner as would occur when a gun 
was being taken into action, the time being taken from 
untimbering. Under these circumstances 10 rounds were 
fired in 125 seconds, or at the rate of five rounds per 
minute, each of the rounds being carefully laid on the 
bull’s eye. Some other trials were made, all of which 
were successful. 


Sheffield-made Projectiles.—Not only are Sheffield firms 
giving special and unremitting attention to the manufac- 
ture of guns and armour-plates, but eee are Ls 4 

roduced in increasing quantities. r. R. A. Hadfield, 
b E., managing director of the Hadfield Steel Foundry 
Company, has recently given proof that —— made 
here can furnish better results than those of foreign 
manufacture. Another firm in Sheffield are Let ep, 
their premises and plant for the manufacture of shot an 
shell. 


Iron and Steel.—All departments of the iron and steel 
works are now in full swing after the holidays, and there 
is still plenty of employment. In iron and steel a steady 
business continues to be done at full prices. Many of the 
lighter industries are still quiet, the demand being much 
below the means of supply. The business done in cycle 
accessories has been about equal to last year, but the 
output of finished cycles has shown a very considerable 
increase. 








NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. : 

MippiesBroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was 7 

a thin attendance on ’Change, and there was not muc 
business doing, most buyers of pig iron having satisfied 
their wants for the present. 0. 3 * Cleveland pig 
iron was reported to have changed hands at 40s. 3d. for 
rompt f.o.b. delivery, but few sellers would accept that 
gure. Merchants sold a few pxrcels at 40s. 44d., and 
makers, as a rule, would not quote below 40s. 6d. Very 
little forward business was doing, but for autumn delivery 
of No. 3 41s. was generally quoted. No. 4 foundry was 
put at 39s. 6d.; grey forge, 38s. 3d. to 38s. 6d.; and 
mottled and white, 38s. to 38s. 3d. East coast hematite 
pig iron was by no means too plentiful, but buyers, 
though they have to purchase a good deal, held back, 
in consequence of recent movements in warrants. About 
51s. 6d. was the general quotation for early delivery 
of Nos. 1, 2, and 3. Spanish ore was firm, and large 
deliveries were reported, the expectation of the imposi- 
tion of a tax by the Spaniards causing consumers to take 
considerable quantities. Rubio was 15s. to 15s. 6d. ex- 
ship Tees. Middlesbrough warrants opened at 40s. 1d. 
and closed 40s. 04d. cash buyers. Middlesbrough hema- 
tite warrants opened at 50s. 6d., and advanced by the 
close to 50s. 9d. cash buyers. To-day there was practic- 
ally no alteration in prices, the only change being in 
Middlesbrough warrants, which eased to 40s. cash buyers. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry are in a very flourishing 
condition, and prospects for the future are regarded as 
bright and encouraging. A large amount of work is 
being turned out, poe producers of nearly all descriptions 
are well supplied with orders. Enquiries are numerous, 
and quotations are moving upwards. The allied trades 
are also in a healthy state. Bridgebuilders are busy, 
engineers are actively employed, and shipbuilders are full 
of work. There have been some complaints that iron and 
steel shipbuilding material has not been delivered fast 
enough. Market quotations are now as follow: common 
iron bars, 5/. 10s.; best bars, 6/.; iron ship plates, 
5l. 11s. 9d. to 5l. 12s. 6d. ; iron ship angles, 5/. 7s. 6d. ; 
steel ship plates, 5/. 17s. 7d. to 6/.; steel ship angles, 
5/. 15s., and heavy sections of steel rails, 4/. 10s., all less 
the customary 2} per cent. discount for cash, except rails, 
which are net at works. 


Coal and Coke.—The fuel trade is on the whole steady 
and firm. There is a good demand for bunker coal for 
prompt delivery, and though there is considerable varia- 
tion in the prices quoted by different collieries, about 
8s. 6d. f.0.b. may be given as an average quotation. Gas 
coal is steady, the demand being very full for this season 





of the year. Manufacturing fuel shows little change, 
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Coke is firm and the consumption is very heavy. The 
demand both for consumption at home and for shipment 
is large. Good blast-furnace qualities have sold at 14s. 3d. 
delivered here, but there are buyers who report that they 
can still purchase at 14s. 








NOTES FROM THE SOUTH-WEST. 

The Electric Light at Cardiff.—A meeting of the light- 
ing and electrical committee of the Cardiff Town Council 
was held on Thursday. The electrical engineer (Mr. 
Applebee) reported upon the question of lighting Newport 
road from Dumfries-place by electricity. It would, he 
said, require 15 arc lamps of the same illuminating power 
as those at present in use in the centre of the town. He 
recommended that there should be brackets placed for 

low lamps to be used after midnight, and the capital out- 
ay he estimated at 470/. If this system were adopted, 
the lamps would be lighted directly from the current in 
the service mains by men employed for the purpose. 
This would greatly reduce the capital cost, because rec- 
tifiers, which have to be supplied in the centre of the 
town, would be avoided. The committee adopted the 
report. 

Keyham.—Large orders recently given to Devonport 
Dockyard for new ships and new machinery have been 
followed by an order to Keyham for the manufacture of a 
set of boilers and propelling machinery for a vessel shortly 
to be laid down at Sheerness. Keyham factory has just 
completed a set of machinery for the cruiser Proserpine, 
and has now in hand a set of machinery for the sloop 
Rosario, also building at Sheerness, and the cruiser 
Psyche, building at Devonport. The new vessel, although 
unnamed, and even unclassed, will, it is believed, be of 
the sloop type, as the Keyham engineers have received 
some of the machinery designs, and they are similar to 
those relating to machinery furnished for the Rosario. 
The boilers will be of the Belleville water-tube type, 
whilst the engines are to be capable of developing 1100 
indicated horse-power with natural draught and 1400 
horse-power with forced draught. The total cost of the 
engines, boilers, and auxiliary machinery will be about 
15,000/., of which 50002. only will be spent during the 
present financial year. 


Portsmouth Docks.—The Lords of the Admiralty have 
ordered No. 13 dock at Portsmouth to be extended by 
12 ft., so that it may accommodate the new line-of-battle- 
ship Formidable. At present the dock is 400 ft. long on 
the blocks and 416 ft. over all, the width being 110 ft-, and 
the entrance 82 ft. The extra length will be obtained by 
making the dock square-headed, like docks of more recent 
date. 

Yeovil.—Sir H. Fletcher has officially reported to the 
House of Commons from a Select Committee on the 
Yeovil Corporation Bill that the borrowing powers of the 
Bill are 50,0002. for the purchase of land for water works, 
to be repaid within 60 years, the sums requisite for the 
purchase of gas works to be repaid within 40 years, and 
the sums requisite for the costs of the Act to be repaid 
within 10 years. Provision has been made in the Bill to 

rive effect to recommendations of the Local Government 

3oard, but not for those which dealt with the preserva- 

tion of the sources of the water supply from pollution, 
and the recovery of penalties for failing to supply pure 
water while these matters were under the seuiindion 
of both Houses of Parliament. 


Water Works Engineers.—At the annual conference of 
the British Association of Water Works Engineers, held 
at Southampton, Mr. C. H. Priestley (water works engi- 
neer to the Cardiff Town Council) read a paper givin 
details of work done at Cardiff, particularly with re; rd 
to the extension of filter beds, surface reservoirs, &c. The 

saper led to an interesting discussion. A part of the con- 

oe business was the election of officers. Mr. W. 
Matthews, of Southampton, was elected president, and 
Messrs. W. Watts (Sheffield), and C. H. Priestley 
Cardiff) were elected vice-president. 

Cardiff.—The business passing in steam coal has been 
still limited. Prices have been the turn lower, but there 
is a growing impression that the great strike among the 
South Welsh coal miners is nearly at an end. Last week’s 
shipments from Cardiff were between 70,000 and 80,000 
tons; the best steam coal has made 20s. to 21s. 6d. per 
ton. The shipments of house coal have been moderate, 
but the market has continued firm, as current production 
is scarcely sufficient to meet the requirements of the con- 
sumers. The demand for both coke and patent fuel has 
continued inactive. 


The Swansea Valley.—The tinplate trade has exhibited 
a slight improvement, but current production is still 
below the average. The collieries of the valley are in 
full activity. 


LAUNCHES AND TRIAL TRIPS. 

Tue official cruise of the Kenilworth, a new steamer 
which has been built by Messrs. A. and J. Inglis, Point- 
house, to augment the service of the British Steam Packet 
Company to and from Craigendoran and Rothesay and 
rare aon Sed stations, took place on the 3ist ult. in the 
Firth of Clyde. The steamer ran over her course to the 
Kyles of Bute and back, exceeding expectations. On the 
previous day, when the builders took her on the usual 
measured mile, she covered 18.6 knots per hour, the 
engines making 50 revolutions per minute, and develop- 
ing 1670 indicated horse-power. ‘This trial was considered 
very satisfactory, and the speed was a fifth of a knot more 
than was obtained from the Talisman. The Kenilworth, 





which brings up the Clyde fleet of the North British 
Steam Packet Com 
dimensions to the 


ny to eight in number, is similar in 
‘alisman. She is 215 ft. in length, her 





beam is 23 ft., and she is propelled by a single diagonal 
surface-condensing engine. e after saloon, on deck, is 
fitted with oak, and handsomely upholstered with old- 

ld Utretcht velvet. The dining-saloon, which is under 

eck forward, is fitted with solid mahogany, and the 
panels are of bronzed lincrusta. Above there is a com- 
modious smoke-room. In the design of the vessel special 
attention has been given to s , which seems to be 
an all-important consideration to excursionists. The 
Kenilworth, although of the same dimensions as the 
Talisman, has a slight advantage over her consort, in re- 
spect that in her construction minute alterations in form, 

isposition of weight, and details of machinery have been 
made. The new steamer has accommodation for 1250 
nassengers. Dr. Inglis, in proposing ‘‘Success to the 
Cenitoceth and her Owners,” remarked that the North 
British Steam Packet Company was the first auxiliary to 
the t railway companies to begin steamboat service on 
the Clyde. It was now considerably over 30 years since 
his firm built for them their first steamer, which ran from 
Helensburgh to the Kyles of Bute and Lochfyne. 

The fine new steamer Hebrides, built by the Ailsa 
Shipbuilding Company, Troon, for Messrs. John M ‘Cal- 
lum and Co., Glasgow, went on her official trial trip 
down the Firth of Clyde on the 2nd inst. The Hebrides 
is intended for Messrs. M‘Callum’s passenger traffic to 
the Outer Hebrides. Her length between perpendiculars 
is 180 ft., and over all 190 ft. She is 28 ft. in breadth 
moulded, 13 ft. 10 in. in depth moulded, and is built 
throughout of steel. The accommodation for first-class 
passengers is placed aft. The saloon is in oak, satin- 
wood, and walnut, and is upholstered in moquette. The 
vessel has accommodation for 450 passengers in all, and 
berths are fitted for 64 first-class passengers. The steerage 
passengers are placed forward. The engines are on the 
triple-expansion principle, and the pistons are respectively 
16 in., 26 in., and 42in. each, with a 30-in. stroke. They 
have been supplied by Messrs. A. and J. Inglis, Point- 
house, indicate 800 horse-power, and are intended to drive 
the vessel at a speed of 124 knots. The trial was of the 
most satisfactory nature. Between the Cloch and Cumbrae 
Lights the vessel was timed, and she did the distance in 
64 minutes, representing a speed of 12.812 knots an hour. 





The Angler, torpedo-boat destroyer, left Chatham 
Dockyard on the 3rd inst., for the final trials of her 
machinery, and the results obtained were satisfactory. 
The mean speed obtained for six runs on the measured 
mile was 30.559 knots. The official results were as follow 
for the three hours’ full-speed trial: Draught of water, 
forward 5 ft. 114 in., aft 7 ft.; mean speed of ship, 30.372 
knots ; steam pressure in boilers, 212 1b. per square inch ; 
revolutions per minute, 399.4 starboard, 398.3 port ; mean 
indicated horse-power, 2910 starboard, 2910 port—total 
for the two sets, 5820. The steering, circle, stopping, and 
starting trials were also successfully carried out. The 
builders were Messrs. J. I. Thornycroft and Co. 





The Terrible, cruiser, Captain C. G. Robinson, arrived 
at Spithead on Friday morning, the 3rd inst., having on 
board the First Lord of the Admiralty, accompanied by 
Captain W. H. Fawkes, his private secretary, and Mr. 
A. Chamberlain, M.P., who had taken passsage in the 
vessel to Gibraltar and back. It was intended to run. out 
at 10,000 indicated horse-power, or two-fifths of her maxi- 
mum horse-power, and to return at three-fifths, or 15,000 
indicated horse-power, but the second part of the trial 
was abandoned. Leaving St. Catherine's at 2.30 p.m. on 
Wednesday last week, the vessel soon attained her required 

wer, and the mean of the run out was 10,246 indicated 

orse-power, with 81.26 revolutions, which gave an aver- 
age speed of 17 knots. The vessel reached Gibraltar at 
10.30 a.m. on Saturday morning, thus making the passage 
in 68 hours, which was an exact realisation of the forecast. 
The coal consumption worked out at 1.89 Ib. per unit of 
power per hour for all perpenen, and this was regarded 
as satisfactory, few ships having achieved so econo- 
mical a result at a two-fifths power run. At Gibraltar 
the ship coaled, but the quality of the fuel was very poor. 
The cruiser left Gibraltar on Monday evening, and steam- 
ing at 15 knots arrived as stated. No trouble of any 
kind was experienced with the boilers, and the most 
delightful weather was enjoyed on both the outward and 
homeward trips. 

The Highfiyer, a protected steel cruiser of the second- 
class, was launched on Saturday, the 4th inst., from the 
yard of the Fairfield Shipbuilding and Engineering Com- 
pany, Limited, Govan. The vessel is a sister ship to 
the Hermes, launched by the same builders on April 7, 
and illustrated and described on pages 470 and 497 ante. 
The two cruisers represent an improvement on the Juno 
class, of which the Fairfield Company built two—the 
Venus and the Diana. The dimensions of the Highflyer 
are: Length between perpendiculars, 350 ft.; breadth 
extreme, 54 ft.; displacement, 5600 tons. The coal capa- 
city is normally 550 tons, but provision has been made 
for carrying a greater quantity if necessary. The pro- 
pelling machinery will consist of two sets of triple-ex- 
a engines fitted in separate engine-rooms, each set 

aving four inverted cylinders and four cranks. Belle- 
ville boilers will be fitted by the builders, and it is ex- 
pected that the vessel will attain a speed of 20 knots. 





The s.s. Dragoman, built by Palmers’ Shipbuilding and 
Iron Company, Limited, to the order of the ouin 
Steam Navigation Company, Limited, of Liverpool, was 
taken out to sea for her official steam trials on the 4th 
inst. The Dragoman is a steel screw steamer of the fol- 
lowing dimensions: Length between perpendiculars, 
350 ft.; beam moulded, 45 ft.; depth moulded, 28 ft. 6 in. 
The vessel is designed to load a deadweight of 5700 tons 





on about 23 ft. mean draught. The engines, which hay 

also been constructed by the Palmer Canoes, are of the 
triple-expansion surface-condensing type, with cylinders 
24in., 40in., and 64in. in diameter by 45 in. stroke 
steam being supplied by two boilers 16 ft. in diameter by 
11 ft. long, with a working pressure of 180 1b. During 
the trial the engines worked in a highly satisfactory 
manner at 63 revolutions per minute, and a mean speed 
of about 94 knots was attained on the measured mile, 





On Monday, the 6th inst., there was launched from the 
shipbuilding yard of Sir Raylton Dixon and Co., Limited 
Middlesbrough, the Atlantic steamer Manchester City, 
for the Manchester Liners, Limited, of which Sir Chris. 
topher Furness is chairman. This company has recently 
been formed to run a line of large steamers direct from 
Manchester to Canadian ports, of which steamers this is 
the first one launched. er particulars are as follow: 
Length over all, 461 ft. by 52 ft. beam and 41 ft. deep to 
upper deck, carrying a deadweight cargo of 8600 tons, and 
with a total measurement capacity oF 14,500 tons. She 
has an exceptionally large quantity of water ballast in 
double bottom and large chamber abaft the engines. At 
present she will be fitted for 700 cattle, and complete 
accommodation for the attendants. Very efficient venti- 
lation is provided, and electric lighting throughout. Her 
triple-expansion engines of about 4000 indicated horse. 
power are by Sir Christopher Furness, Westgarth, and 
Co., Limited, of Middlesbrough, and have cylinders 30 in., 
50 in., and 83 in. in diameter by 54 in. stroke, with four 
single-ended boilers 14 ft. 44 in. in diameter by 12 ft. long, 
200 lb. pressure, and fitted with Howden’s forced draught, 
The propeller will be of manganese bronze. These engines, 
it is estimated, will give her a speed of over 124 to 13 
knots at sea. 5 





_The Sylvia, torpedo-boat destroyer, built and en- 
gined by Messrs. Doxford and Sons, Sunderland, had a 
three hours’ 30-knot trial of her machinery at Portsmouth 
on the 7th inst., and with 6300 horse-power and 382 revo- 
lutions made a mean speed of 29.788 knots. 








CALIFORNIAN PETROLEUM.—The petroleum production 
of California last  peertg ym to nearly 2,000,000 barrels, 
an increase of about 750,000 barrels over 1896. Practi- 
cally the whole of this amount was produced in Southern 
— and more than half in the Los Angeles 

istrict. 





THE NORTHERN OF France Compound Locomotives.— 
In our last issue we published a two-page plate and de- 
— (continued this week) of the new compound 
high-speed _passenger locomotives now running on the 
Northern Railway of France between Calais and Paris. 
We are asked to explain that the exact official position of 
Monsieur du ag Mg ed is that of Ingenieur-en-chef du 
Matériel et de la Traction, and that the engines were 
built at the works of the Northern Railway of France 
Company, from drawings prepared by the Société Alsaci- 
enne de Constructions Mecaniques, upon data supplied 
by Monsieur du Bousquet. 





CoaL IN THE ExtREME East.—The output of coal in 
Japan now amounts to 3,000,000 tons per annum. About 
half this total is consumed in Japan itself, and the 
balance is exported to Hong-Kong, Shanghai, Chefoo, 
New Chouang, Singapore, and San Francisco. The coal 
sent abroad is principally obtained from the Hokkaido 
mines. The importation of Japanese coal at Hong-Kong 
now amounts to 600,000 tons per annum ; it is used in 
steamers and industrial establishments. The only coal 
which competes effectively at Hong-Kong with Japanese 
coalis that from Tonquin and Australia. As regards 
South Wales coal, it is impossible to market it at present 
in the extreme East in consequence of the low rates 
current for silver. At Shanghai, New Chouang, and 
Singapore, Japanese coal is used, not only on board 
steamers and in industrial establishments, but it is also 
made available for domestic consumption. At San Fran- 
cisco it is used for producing gas. The progress made in 
coal mining in Japan will be seen by the fact that while 
the output in 1873 was 560,000 tons, it had been carried 
in 1895 to 3,307,000 tons. 

CaTALOGUES.—We have received from Mr. W. F. 
Stanley, of the Great Turnstile, Holborn, W.C., a copy 
of his new catalogue of surveying, drawing, and mathie- 
matical instruments. Several new models are included 
amongst the theodolites, most of which can now be sup- 

lied in aluminium alloys at a slight increase in the cost. 

he saving of weight thus effected is said to amount to 
about 50 per cent. The radiometer theodolite, devised 
by Mr. Lister, is now made in a cheaper and sim ler 
form for contractors’ use, as well as in the standard 
pattern. A new model of Professor Fuller’s slide rule, 
as erranged by Mr. Bakewell for tacheometer work, is 
also listed. The catalogue contains some 70 pages of 
matter, and is very completely illustrated.— Messrs. Buck 
and Hickman, of 280 and 281, Whitechapel-road, have 
just issued a very complete catalogue of American 
machine tools, and accessories. The catalogue, nearly 
300 large pages, is very fully illustrated. The items 
listed include all the usual run of American machinery, 
full prices being appended. An index at the end of the 
volume permits of easy reference to any particular class 
of goods.—Messrs. Siebe, Gorman and Company, of 
Westminster-bridge-road, London, have sent us a copy of 
their new catalogue of diving apparatus and submarine 
ses. which contains fully-illustrated descriptions 
of the different air-pumps, diving dresses, bells, &c., wit 
the construction of which this firm have so long been 
identified. 
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THE MAXIM-SCHUPPHAUS SMOKELESS 
POWDER. 


In our issue of August 20, 1897 (vol. lxiv., page 





been reduced 0.2 of its burning thickness or least di- 
mension, 0.45 of the entire cube has been converted 
into gas. When by combustion the diameter has been 
reduced 0.5 of its least dimension, 0.875 of the entire 


235), and again on page 536 ante, we gave an account | weight has been converted into gas. This transforma- 
of the smokeless powder invented by Mr. Hudson | tion of seven-eighths of the charge into gas when the 
Maxim and Mr. Schiipphaus. It will be remembered | grain is only burned half through is hardly an ideal 
that the distinguishing feature of this powder is that | 


it burns slowly at first, when the projectile is moving 
gently through the bore of the gun, and that its rate 
of combustion increases steadily as the speed of the 
shot augments, the object being to keep a fairly uni- 
form pressure behind the projectile all the time it is 
in the barrel. This result is attained by forming 
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in the powder longitudinal perforations, of poly- 
gonal cross-section, and, in some cases, by de- 
laying the ignition of the outer surface of the 
powder by coating it with varnish. In illustration of 
the variation in the rate of combustion of powder 
grains or masses, due to the area exposed to combus- 
tion, Mr. Hudson Maxim and Mr. Fred H. McGahie 
have furnished us with the three diagrams on this page. 
Fig. 1 shows the relative amounts of initial burning 
surface per unit of weight presented by various grains. 
The upper line represents cubes, spheres, and solid 
cylinders one diameter long ; the second line represents 
long solid cylinders, like cordite; the third, multi- 
“erage grains three diameters long; and the 
ourth coated torpedo powder of the same kind. 
Evidently the last two present a relatively small area 
for combustion at first. 

When the diameter of a cube has by combustion 











way of obtaining high ballistics, especially when the 
grains are made of such thickness as to be wholly con- 
sumed by the time the projectile leaves the gun. The 
flat, laminated, or tubular forms of grains employed 
in smokeless powders, although an improvement upon 
the cube, are still unsatisfactory. With the reduction 
of the least dimension by two-tenths, there has been 
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transformed into gas 0.22 of the charge, and by the 
combustion of 0.5 the gas figure is 0.53 of the charge, 
but still such powder is consumed with a rapidly- 
decreasing burning area. : 

With the multi-perforated grains of the Maxim- 
Schiipphaus powder a different result is obtained. 
With the seven-hole segmental grain, when 0.2 of the 
burning thickness is consumed, only 0.17 of the grain 
is burned, and upon the consumption through a thick- 
ness of 0.5 of the least dimension, but 0.45 of the same 
is consumed. With the 19-hole segmental grain, when 
0.2 is burned, a combustion has taken place of only 
0.15 of the entire thickness of the grain, and when 0.5 
of the thickness is burned, but 0.42 of the weight of 
the charge is consumed, and the powder gas is evolved 
with a constantly-increasing rate. } 

Fig. 2 graphically represents the relation between 
the proportion of the least dimension burned, and the 





| corresponding portion of the weight of the grain 

ees The dotted line represents the combustion 
of a grain with a constant rate of evolution of gases. 
The curves above show grains with decreasing rates, 
|and the curves below grains with increasing rates, 
| Only the Maxim-Schiipphaus powder gives the lower 
| curves. 

Fig. 3 combines the data of Figs. 1 and 2, and illus- 
trates in a still better way the peculiarities of the 
multi-perforated grains. This figure represents the 
relative amounts of burning surfaces at different 
stages in the combustion, such as would be presented 
by equal charges of a powder made up into the various 
forms of grains, all having the same burning thickness, 
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Fig. 4 shows at A, a cross-section of an original 
Maxim-Schiipphaus grain with seven perforations, and 
B shows the same grain when the perforations have 
burnt out so that they become tangent. With such a 
grain the maximum ballistics are attained when it is 
made so that the perforations become tangent at the 
instant before the projectile leaves the gun. But with 
such a grain 15 per cent. remains unburned, con- 
sequently it is necessary that the perforations become 
tangent and the maximum increase of burning surface 
attained just before the projectile reaches the muzzle 
of the gun. In other words, the powder is made 
quicker. 

A material advantage is secured by making the grain 
larger and perforating with a larger number of holes, 
—- 19, as shown in C, Fig. 4. D shows C 
yurned out until the perforations become tangent. 





Obviously the larger the nymber of perforations, the 
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higher the ballistic value of cylindrical grains, when 
the same are made without exterior protection. 

Colloidal smokeless powders are burned only by 
surface combustion, so that the grain may be made 
with equal burning thicknesses in all directions 
between angular perforations having parallel surfaces, 
whereby the entire grain is caused to be completely 
consumed at the instant of interjunction of the per- 
forations with one another. 

E, Fig. 4, shows an end view of a 7-hole grain having 
angular perforations, and F shows the same grain 
burned out to a point an instant before the interjunc- 
tion of the perforations. G is an end view of a 
19-hole grain with angular preforations, and H 
shows the same grain burned out to a point an instant 
before the interjunction of the perforations. I is an 
end view of a 19-hole grain of torpedo powder with 
angular perforations, with an exterior covering or 
coating of non-explosive material, and J shows the 
same grain an instant before complete consumption. It 
will be observed that there is no exterior combustion, 
except of the coating, the coating being made of a 
thickness determined by experiment, so that it shall 
be burned through at the instant the rest of the 
grain becomes entirely consumed. K is a side view 
of a grain of coated torpedo powder, the same as is 
shown in cross-section in Figs. I and J. 

The Maxim-Schiipphaus powder compound is also 
a very important part of the system. It is especially 
adapted to the production of multi-perforated grains. 
The inventors state that after extended investigation 
they have discovered a new property of nitro-cellulose 
by virtue of which their powder compound conforms 
exactly to the shape of the die, and retains that form 
without warping or cracking in drying. This formula 
may be varied with respect to quantity of nitro- 
glycerine within wide limits, either leaving it out 
altogether, or employing any percentage that may be 
desired, so that the powder compound, or process and 
composition, may be adapted to fit the ideas of powder 
experts who have different opinions concerning the 
advantages and disadvantages of varying percentage 
of nitro-glycerine. 

In an Armstrong 12-centimetre rapid-firing gun, 
Maxim-Schiipphaus powder gave a velocity of 2037 ft. 


per second to a 55-lb. projectile, on a pressure of 
33,500 lb. Cordite supplied with the gun from 


England gave a velocity of 2076 ft. per second, on a 
pressure of 40,000 lb., only 42 ft. more velocity with 
6200 lb. greater pressure. 

The above results were obtained with a compound 
containing only 10 per cent. of nitro-glycerine, but 
notwithstanding this fact, higher velocities for less 
pressures have been uniformly attained with the 
Maxim-Schiipphaus powder than with any high per- 
centage nitro-glycerine powder that has been fired 
against it. Of course, still higher results may be 
obtained with the Maxim-Schiipphaus powder by 
adding a a percentage of nitro-glycerine to the 
compound, It is well known, however, that large 
percentages of nitro-glycerine enhance the erosive 
action of powder gases _ the gun, and that low 
percentage compounds like the Maxim-Schiipphaus, 
under equal pressures, have much less such action. 

The chief amount of erosion is produced while the 
projectile is moving along the first few feet of its 
travel in the gun, due tu the greater heat and density 
of the gases under the excessive pressures necessary to 
produce high velocities with usual forms of powder 
grain. When the pressure has, however, fallen to a 
point where it equals the maximum pressure necessary 
to produce equivalent velocities with the Maxim- 
Schiipphaus powder grain, there is no longer any 
erosion, or practically none. Consequently, with the 
Maxim-Schiipphaus powder, due to the maintenance of 
pressure, there is never any necessity of mounting the 
pressures to a point sufficiently high to erode the gun. 

It is not claimed that a simple cylinder of explo- 
sive material, having longitudinal circular perfora- 
tions, as an article of manufacture, is new or patent- 
able ; but Messrs. Maxim and Schiipphaus claim 
that the process and the tools are new, by means of 
which they produce such a rod or cylinder commer- 
cially of the compound or material of which it is essen- 
tial that the grain should be made. Furthermore, 
they state that it is impossible to produce multi- 
perforated rods or grains of powder with the small 
quantity of solvent employed by them, and which 
secures the material against excessive shrinking, warp- 
ing and cracking in drying, except by the employ- 
ment of the mixed gun-cottons formula and process 
patented by them. 

Tri-nitrocellulose employed alone, requires a very 
large quantity of solvent to dissolve it, or even to 
render it plastic, and it is impossible to dry grains of 
it of any considerable size without their cracking all 
to pieces. It is furthermore very difficult to make 


such a compound take and retain the shape of the 
forming die. 

Consequently, unless a very large percentage of 
nitroglycerine is employed, it is impossible to work 
such a compound successfully into the form of multi- 
perforated grains for large guns, 


In order that a 





powder compound shall take and retain the shape of 


the die in all its geometrical details, it is essential to 
employ special tools, special processes, and a special 
compound, and a compound which will permit of being 


worked in a much drier state, that is to say, with 
much less solvent than has heretofore been attempted. 
By means of their special formula of mixed gun-cottons 
compounded together, and by working the powder at 
a slightly elevated temperature, the gelatine-pyroxylin, 
acting with a very small quantity of solvent, renders 
plastic a compound consisting of from 80 to 85 per 
cent. tri-nitrocellulose, or from 90 to 100 per cent. 
of the mixed gun-cottons, as any desired percentage 
of nitro-glycerine may be used, or that material may 
be dispensed with altogether. 

The following, under the head of ‘‘ Form of Grain,” 
is quoted from the report of the Chief of Ordnance, 
United States Army, 1896, page 197: 

‘‘In my last annual report, I stated that the col- 
loidal smokeless powders, unlike the charcoal powders, 

ssess the property of burning by parallel surfaces 
in the gun. This property is a very important one, 
and enables the powder-maker to fully realise the 
theoretical advantages of a progressive combustion of 
the charge based on the amount of burning surface, 
long striven for but never obtained with charcoal 
powders. An example, showing the effect of the form 
of grain, occurred in my experience during the year. 
Working with a fixed composition, I endeavoured by 
varying the thickness of a flat grain, about § in. square, 
to adapt it to the field gun. The best results obtain- 
able were 32,000 lb. pressure for the standard velocity 
of 1450 ft. per second. I then had the same material 
made in the form of a 7-perforated cylindrical grain, 
and got at the first trial 1450 feet per second with 
26,5001b. pressure. The ‘ progressiveness’ of these 
forms, as defined in my report in the Report of the 
Chief of Ordnance for 1896, is about 0.6 and 1.2 re- 
spectively, 

‘*From the method of combustion by parallel sur- 
faces and the low velocity of such combustion, it 
results that at least one of the dimensions of the 
grain of smokeless powder must be small. If, then, 
the powder be made in solid grains of a generally 
cubical or spherical form, they will be so small as to 
hinder the inflammation of the charge, and so give 
rise to irregular velocities and abnormal pressures. 
The most obvious method of obviating this difficulty is 
to make the powder in the form of rods or strips, 
which is a very useful form, and very favourable to 
regular inflammation. 

‘But then, this form is less progressive than the 
multi - perforated cylinder; and by increasing the 
number of perforations a grain of any desired size 
may be obtained for any given thickness of the walls 
between the perforations. 

‘* All things considered, the perforated cylinder or 
disc proposed by General Rodman many years ago, 
and recently revived in the Maxim -Schiipphaus 
powder, appears to me to be the most suitable and 
promising form for the colloidal smokeless powders.” 

It is obvious that a powder which presents a smaller 
initial — area than another, and whose area in- 
creases instead of diminishing as combustion progresses, 
must be subject to enormously less variation in bal- 
listics than a powder which presents the maximum 
area tothe ignition flame and burns with a constantly 
diminishing area. 

The Maxim-Schiipphaus smokeless powder, when 
compared with cordite, pound for pound, offers about 
one-fourth to one-fifth of the initial combustion area, 
and when compared with ballistite or cubical powders, 
it offers, rhe for pound, less than one-sixth of the 
initial combustion area. Therefore, it seems probable, 
when equal charges are fired under like conditions, the 
Maxim-Schiipphaus powder will give at most not more 
than between one-fourth and one-fifth the variation in 
initial pressures that cordite can give. The same holds 
true for velocities, and the results of firing of this 
powder substantiate this claim. 

In the United States Army 3.2-in. field gun, with a 
density of loading of .8041, the powder chamber being 
filled completely with the powder, six shots were fired 
which gave an extreme variation in muzzle velocity 
of only 6 ft., and an extreme variation in pressures 
of only 500 lb., the results being about as nearly 
identical, in fact, as could be measured with the 
instruments employed. These results were obtained 
with a grain having only seven perforations ; while 
a grain having 19 perforations amt ig the outer surface 
coated, as in the torpedo powder, whereby the initial 
combustion area is materially reduced, must give even 
less variation. 

With the externally protected powder proposed by 
Mr. Hudson Maxim for throwing high explosives from 
ordnance, with a pressure of 10,000 lb. to the square 
inch, it appears rational that the variations in pres- 
sures and velocities could, at most, be only one-third 
of what the same powder would give fired under a 
pressure of 30,000 lb. Hence, under these conditions, 
the tendency to variation in pressures and velocities 
could be re one-fifteenth of the variation given by 
the usual forms of smokeless powders in high-power 





guns, thus providing against erratic pressures or 
velocities. 

All the advantages that have ever been claimed for 
compressed air as a means of S for high ex- 
plosives appear to be secured by the use of the 
Maxim-Schiipphaus surface-protected powder, while 
gunpowder has the advantage over compressed air in 
the enormously increased range attainable by it. 

Referring to the illustrations on page 739, Fig. 5 
is a vertical central sectional elevation of the die 
employed for making longitudinally multi-perforated 
— of powder. This die forms the subject of 

nited States Patent No. 538,618, and British Patent 
No. 8569 of 1895. Figs. 6 to 10 inclusive are repro- 
duced from photographs of the die, and of the parts 
before and after assembling. + 6 is the central pin, 
mounted on its base ring and bridge. Fig. 7 is the 
coniform bridge-holder for the inner row of pins or 
mandrils. Fig. 8 is the second outer coniform bridge- 
holder for the outer row of perforating pins or mandrils, 
Fig. 9 shows Figs. 6, 7, and 8 assembled before inser- 
tion into the die casing. Fig. 10 shows the die 
assembled in the casing complete and ready for 
use. 

It is obvious, by the construction and arrangements 
of supports for the perforating pins or mandrils, the 

owder material is allowed to freely flow or circulate 

etween the supports, and to flow over the perforating 
pins exactly in their longitudinal direction, thus 
obviating any distortion, and, at the same time, 
enabling the pins to impart to the powder compound 
their own exact shape. It is obvious, furthermore, 
that by this arrangement and form of die, the powder 
material is cr to the perforating pins freely from 
all directions, and in such a manner as to obviate any 
flow of the powder material in a direction transverse 
to the longitudinal axis of the perforating pins. This 
arrangement and form of die permits of the powder 
material being forced through it in a comparatively 
dry and hard state, without breaking or distorting the 
die, even when great pressure is employed to force the 
same through the die. 

The inventors have succeeded in moulding into 
grains through this die a compound of 90 per cent. 
mixed gun-cottons and 10 per cent. nitro-glycerine, 
while the compound contained as little as 15 per cent. 
of solvent. 

In view of the late Maxim-Nordenfelt suit 7, Ander- 
son and the British Government and the questions 
involved, it may perhaps be well to mention here that 
the Maxim-Schiipphaus smokeless powder is made 
under the inventions and patents of Mr. Hudson Maxim 
and Dr. Robert C. Schiipphaus, and these do not 
resemble the inventions or patents of either Mr. Hiram 
Maxim or the other parties to the suit in any of the 
particulars involved in the action. 





INDUSTRIAL NOTES. 

AmonG the noteworthy industrial congresses which 
are now held annually, the Co-operative Congress 
holds a first place. The Trades Union Congress deals 
with the rates of wages, hours of labour, and other 
conditions of employment under the present industrial 
system. The Co-operative Congress deals with 
methods of production by co-operative effort for 
mutual advantage, and with methods of distribution, 
so that wage earners shall earn a distinctive interest 
in the concern by a participation in the profits realised 
upon the sales. Both forms of associative effort re- 
cognise the industrial system as at present constituted, 
but the methods are different. The two can work 
together, although they have often been far asunder, 
and sometimes in conflict. But apart from their rela- 
tive positions, and the separate modes in which they 
operate, the co-operative movement is important in its 
industrial aspects for what it seeks to do, and what it 
has accomplished. Productive co-operation seeks to 
unite capital and labour in the production of commo- 
dities, the workers being part owners in the concern 
to the extent of their investments therein. In this it 
only slightly differs from joint-stock companies as re- 
gards the finding of capital and the division of profits; 
but the difference is great in one respect—the capi- 
talists are themselves the workers and the managers. 
But this form of co-operation has not succeeded to the 
same exteut as distributive co-operation. The fact is 
that when workmen engage in production and have to 
face the difficulties of competition, they realise that 
the employment of capital to be reproductive is beset 
with difficulties of which they had not before had 
any conception. In distribution those difficulties are 
not so great, for it is done on the ready-money 
system, the purchasers being for the most part the 
shareholders in the concern. 

The growth of the co-operative movement has been 
continuous, and of late years almost rapid ; still it is 
not suchas to give any real far-reaching anxiety to 
traders under theold system. In some districts it is felt 
more than in others, but the ordinary tradespeople and 
shopkeepers need not be under any apprehension even 
at the present rate of progress. The total number of 
societies at the date of the last full return was 1849, 
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but those to which the subsequent figures relate 
was 1616. In those the total akan of members was 
1,591,455, the increase in the _ 1897 being nearly 
100,000 members. The total share capital amounted 
to 18,611,551/., the increase being nearly one million 
sterling. The greatest increase wasin the sales, which 
increased from 57,318,426/. to62,287,658/., or 4,906,232/., 
say five millions sterling in round figures. This in- 
crease is great, but not overwhelming from the point 
of view of our vastinternal trade. The profits realised 
was not so great in comparison, only increasing from 
6,337,490/. to 6,717,876/., but the profits went into 
the hands of the members for the most part. This is 
the important fact from the industrial standpoint. 
The investments increased from 10,632,346/. to 
10,817,251/., but this increase is scarcely recognised 
as an advantage, for the co-operators believe in using 
their own capital, rather than in investing it in 
securities. Of the total number of societies only 339 
were productive, but the increase was 80 on the year, 
while the members increased from 31,637 to 42,051. 
The capital increased from 771,806/. to 808,465/. The 
sales increased from 2,625,947/. to 2,999,687/. ; the 
profits from 156,592/. to 166,329/. This progress is re- 
garded as good, and as the precursor to other and 
better things. But productive societies are limited 
in their operation to 10 groups mainly, the chief being 
the textile, boot and shoe, printing, building, metal, 
corn, and baking trades. The farming societies have 
increased of late, but some of these are buyers and 
sellers rather than producers. ; 

There is a peculiar difference between the methods 
of the advertising manufacturer and tradesman and 
those of co-operators in the way of extending their 
business. The former call attention to the excellence 
of their wares and commodities, and to their cheap- 
ness. The latter direct attention to the principles 
underlying their movement. The one wants to make 
customers merely, the other to make members—con- 
verts to their system. Not that the latter do not 
advertise in the ordinary way, in their own publica- 
tions mostly. Co-operators believe in their system, 
manufacturers and tradespeople in their goods, conse- 
quently a good deal is done in the way of propagating 
their views. They have their own special newspaper, 
and their own ‘* Annual,” and they have also some 40 
or more monthly and other publications, one of which 
circulates to the extent of 143,000 per month; the 
general newspaper 48,000 per week, and another 
21,000 monthly. Then the co-operators have libraries 
and reading-rooms in connection with a large number 
of their stores, and a committee of education which 
arranges for classes and lectures. Whatever its future 
may be as regards methods of production and distri- 
bution, co-operative societies are teaching thrift and 
sobriety, and they are promoting a higher education 
in our towns and villages. The educational arrange- 
ments are most elaborate and complete, and every 
year there is a large grant for those purposes. It is 
only recently that they have given large grants of 
money in cases of labour disputes, but since they 
began to do so much has been thus given. Only the 
industrial aspects are here referred to, the facts given 
telling their own tale. There are other aspects which 
do not commend themselves to the trading community, 
but with these we have nothing to do. Generally co- 
operation creates self-respect and self-reliance, and it 
may, perhaps, help to do something in the future to 
solve the great labour problem, but that remains to 
be seen. 

Several of the “great orders” of friendly societies 
have been holding their annual conferences during the 
Whitsun holidays, at all of which discussions took 
place in reference to the action of some great firms or 
rape 8 companies in compelling the workpeople 
to subscribe to a friendly society in connection with 
such firms or companies. The feeling is so strongly 
adverse to such action that a regular crusade against 
it is contemplated. Friendly societies have attained 
to vast proportions in this country, and the great 
orders are both rich and powerful. They have attained 
that position and power as a result of a century of 
legislation, all the statutes pertaining thereto being 
intended to promote and encourage such mutual asso- 
ciations for the benefit of the members. They are no 
longer local and weak. They are vast solvent con- 
cerns, and of late years they have made great efforts to 
fulfil the wishes of Parliament, and make themselves 
solvent from an actuarial point of view. There are 
about 10 millions of members in the enrolled societies, 
and these are not likely to regard with indifference 
any attempt to weaken their prestige and power. 
Now that the matter is fully understood, members 
of Parliament will be interviewed, and pressure 
will be brought to bear to render any such action 
illegal, In this crusade trade unions and industrial 
and provident societies will join hands. Therefore 
the masses will be on one side, and a few great con- 
cerns on the other ; and as votes count, it is easy to 
see that the rea gy Sm will win. But why raise 
such a question? Freedom of association is assured, 
and those who try to control it will inevitably fail. 





The June number of the Ironworkers’ Journal furnishes 
further evidence of the excellent working of the North 
of England Board of Conciliation and Arbitration, and 
of the Midland Wages Board. It would almost seem 
as if the recent labour struggles in the engineering 
trades, in the South Wales coal trade, the Penrhyn 
quarrying industry, and other trades, had quickened 
the appreciation of the two bodies named to the more 

aceable methods adopted by them in dealing with 
abour disputes. For example, a dispute recently 
arose at the Bowesfield Steel Company’s Works as to 
certain payments, and instead of a cessation of work 
both parties agreed to submit the case to arbitration. 
The arbitrator agreed upon was Sir Benjamin Hing- 
ley, Bart., of the Gathertoe Tron Works, near Dudley, 
who is not only a large employer, but is the chairman 
of the Midland Wages pm The men’s represen- 
tatives were as unanimously in favour of the selection 
as the members of the firm concerned in the dispute. 
The two parties have sent in their statement of the 
facts and circumstances, a copy of each being pub- 
lished in the Journal. These statements show how 
absolutely both parties rely upon the justice of their 
case, and upon the impartiality of the arbitrator. 
There is also a report of the decision of the Standing 
Committee of the North of England Conciliation and 
Arbitration Board on a dispute at the works of 
Messrs. John Abbot and Co. as regards the rates to be 
paid to heaters and rollers, which decision was unani- 
mously endorsed by the Board at their last meeting. 
The open and frank way in which such matters are 
dealt with have won the confidence of the men, and 
the employers fully appreciate the value and advan- 
tages of this mode of settlement. By degrees this 
feeling will extend to other industries, and concilia- 
tion and arbitration will be more and more resorted 
to in labour disputes. 





The Whitsun holidays caused a general cessation of 
work in most of the large centres of the engineering 
industries in Lancashire during last week, few of the 
firms starting in full force until Tuesday morning. 
With such a complete stoppage there is little to report 
otherwise than to say that there is no appreciable 
change in the position of affairs. The resumption of 
work shows that the pressure for the completion of 
orders is as keen as ever, and the indications are that 
for some weeks to come, until the summer holidays, in 
Lancashire work will be in full swing, and a deal 
of overtime will be put in wherever possible. All 
departments are so busy that few firms can accept new 
orders for oe like early delivery. Business was 
practically suspended in the iron trade, and nothing 
was done to test prices. But the tendency has been 
towards increased firmness in nearly all cases. Makers 
of pig iron are full of orders, and they stand firmly 
at quoted rates. The outlook on all sides is good, and 
there are no serious labour troubles pending to mar 
the prospects. The overtime question has quietened 
down somewhat, though there is a strong feeling in 
some districts against any undue extension of over- 
time except for a spurt. 

The National Federation of Enginemen have been 
holding their annual conference at Bath. The dele- 
gates present represented about 10,000 members. The 
chief matter —— attention was the securing 
— of an eight-hours day in all districts. It was 

ecided to make application for the fixing of a date 
when the eight-hours day should be conceded to all 
men in all districts. It was resolved also to extend 
and perfect as far as possible their organisation 
throughout the United Kingdom, so as to secure more 
uniform advantages, both as to hours of labour and 
rates of wages, than have hitherto prevailed in con- 
nection with the labour of this class of workers. 


In the Wolverhampton district the Whitsun holidays 
were curtailed owing to the pressure on producers of 
finished iron for deliveries on account of contracts in 
hand. This is a healthy sign in so far as employment 
is concerned. Merchants are also pressing forward 
new orders, the export trade being better than for some 
time past with the Cape, Western Australia, and 
Japan for different kinds of machinery, gas and water 
tubes, roofing sheets, steel rails, girders, and other 
hardwares of the heavier kinds. The home demand is 
also well sustained for finished iron and steel, and quo- 
tations are very firm all round. There has been a 
largely increased demand for unmarked bars, so that 
the associated firms have still further advanced the 
rates to the extent of 5s. per ton, at which advanced 
price some heavy orders have been booked.  Gal- 
vanisers also have been buying heavily in black sheets, 
the prices for which have improved. Large sales of 
plates and best rivet iron have also taken place. Steel 
makers have been exceedingly busy trying to clear off 
some of the accumulated orders on their books, and 
there has been heavy buying on current account. There 
are complaints of the scarcity of pig iron hampering 
the makers of finished iron considerably, those who 
had not bought forward being unable to secure suffi- 
cient for their wants, 


In the Birmingham district little was done last week 
owing to the holidays and stocktaking. There has 
been a dearth of pig iron, the prices of which are re- 
garded as prohibitive. Unmarked bars have been in 
steady demand, and sheets have improved in price 
owing to the coal dispute in South Wales. All the 
engineering and allied branches continue busy, and 
also nearly all the other iron, steel, and metal-using 
trades, though little was done during Whitsun week. 
There are no serious labour troubles in either the 
Wolverhampton or Birmingham districts in any de- 
partment of industry. 

The coal dispute in South Wales has not been 
settled, and it seemed to be drifting into still further 
confusion after the Conference of last week. The 
Conference at Cardiff on Whit Tuesday was altogether 
abortive. The representatives of the men even went 
so far as to assume ignorance of the terms offered by 
the coalowners. These terms having been explained 
the men retired to consider them, but in reality it 
was only to return and propose their own terms—a 
10 per cent. advance at once, and a Conciliation Board 
to settle wages in the future. The employers stated 
that they could not give the 10 per cent. advance, 
and that arbitration could not accepted. The 
coalowners stood by their declaration that wages 
must be ruled by prices and cost of production. So 
the Conference ended without any nearer approach to 
agreement. There has been much privation and suffer- 
ing in some of the districts, and not a little exaspera- 
tion. The people were so excited that troops were 
drafted into Merthyr and Dowlais, and the mounted 
police had to charge the mob in one instance. The 
violence of the men has led, so it is stated, to threats 
of personal violence if not death to ‘‘ Mabon,” Mr. 
W. Abraham, M.P., and Sir W. T. Lewis. Whether 
these threats are meant, or a mere hoax, is not known. 
But the excited feelings of the men render it possible 
that injury was intended. The whole affair is a 
muddle. There is division in the ranks, one party 
wanting to abolish the sliding scale, and join the 
Federation, the other to readjust the scale. Mean- 
while there is sadness and suffering, and yet no de- 
finite action to end the dispute. The coalowners 
intimated at the Conference that they would not 
engage to reopen the collieries on the terms offered 
if the strike continued much longer. Another Con- 
ference was held last Saturday, but no progress was 
made, the men keeping to their demands. 


At the Conference of Boot and Shoe Operatives, held 
last week at Kettering, it was reported that good re- 
sults had followed from the adoption of the terms of 
settlement effected under the auspices of the Board of 
Trade, with Lord James of Hereford as umpire. But 
since the extensive introduction of machinery the de- 
mands on the sick fund had so increased that steps 
must be taken to consolidate and centralise the funds, 
and also to increase the contributions. The total 
membership of the union is 34,925, and the funds only 
36,161/., or a very little over 1/. per member. This is 
not enough for a society dispensing sick benefit, in 
addition to all other benefits. It is thought that the 
Compensation for Injuries Act will be of advantage to 
the members when it comes into operation on July 1. 
The question of Parliamentary representation was 
allowed to drop, as, it was said, the society is not 
in a position to spend 4000/. or 5000/. at present. 


The Gas Workers and General Labourers’ Union 
held their Conference in Birmingham last week. It 
was stated that the total receipts for the year had 
been 22,6907. The Conference voted 250/. per annum 
to secure representation in Parliament and on local 
bodies. The salaries of officers were increased, and a 
scheme was proposed for a system of voluntary provi- 
dent benefits, a draft scheme for which is to be pre- 
pared by a committee. A grant was made to the car- 
penters and joiners on strike at Newport, and it was 
resolved to continue the labourers’ strike at Shrews- 
bury until the men’s demands are conceded. This 
society is stated to be the largest unskilled labour 
union in the country. It is one of the unions started 
in 1889, and has fallen into line more or less with the 
older unions, though at one time it scouted the idea of 
provident benefits, declaring itself to be a fighting 
union. 





The Great Northern Railway Company have con- 
ceded reductions in the hours of labour to signalmen 
in certain boxes, and made alterations in the classifica- 
tion, or in the rates of pay of other signalmen in con- 
nection with that line. But the changes do not appear 
to have satisfied the men, for they were described as 
paltry in character at a meeting held by the men, 


A strike of a rather novel kind took place last week, 
namely, of the ‘‘ unemployed ” in connection with the 
tin-plate trade at Llanelly. The Borough Council re- 
solved to raise the embankment in order to give work 





to a few hundreds, and paid them 2s, 10d. per day. 
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The men struck for 6d. advance on that amount, and 
the work was brought to a standstill. 





The carpenters and joiners of the two great unions 
have made a joint claim for an advance of 3s. per week 
in wages on the Wear. The matter fortunately will 
be referred to the Conciliation Board to be dealt with 
by that body. At Banbury the employers have con- 
ceded an advance of $d. per hour to the carpenters and 
joiners. 





The dispute at Bury between the master builders 
and the stonemasons with respect to working the stone 
at the quarries has led to a stoppage of all masonry 
work, as the employers refused to give in at the termi- 
nation of notices. 

The threatened strike of plumbers in the Leeds dis- 
trict has been averted by the acceptance of $d. per 
hour advance in wages in lieu of 1d., as at first de- 
manded. But this will give the men over 2s, per 
week advance, whereas their demand was for 4s. per 
week, 


REGISTER TONNAGE. 
Minimum Net Register, and its Effects on Design.* 
3y Mr. A. G. Ramacr, Member. 


In the palmy days of ship management, a few tons 
more or less net register were no great matter, but com- 


Fig. 1 gross is 949 and net 493. Ratio 1.924 


Fig.2 ,, 1 , 401 ,, 2371 
Fig.3 5, 952 4 371. 4, 2.566 


Such figures catch the eye of the managing owner, and 
he hastens to — why his vessel now building has not 
a proportionately low net register. I have sometimes 
heard owners express indignation because builders had not 
done the best possible for them in this direction. I think, 
therefore, thata brief survey of the Tonnage Act, and a 
consideration of the vital parts affecting the net register, 
and the result to the general usefulness of the ship aiming 
at a low net register, may not be unprofitable. Bearing 
in mind that nothing can be deducted which has not been 
added to the gross, we shall consider the principal deduc- 
tions, and how they may be augmented. 

The most important part is generally the engine-room. 
If we can make this up to 13 per cent. of the gross tonnage 
in a screw steamer, we may deduct 32 per cent. of the 
gross, and in screw vessels wherein the engine s is 
20 per cent. of the gross tonnage, we may deduct 1} times 
the actual propelling power space. We have, therefore, 
to consider which is larger—32 per cent. of the gross, or 
1} times the actual propelling power space. 

The propelling power space consists of the following 
parts : 

1. Actual engine-room. 

2. Shaft tunnel and recesses. 

3. Donkey recess. 

4. Light and air space (by application). 

In the smaller class of vessels fitted with triple-expan- 
sion engines, it is generally possible to achieve the 20 per 
cent. deduction. Todo this we must make the most of 





petition is now forcing owners to consider everything 


1, 2,3and 4. Taking No. 1, the actual engine-room, we 


SCREW STEAMER DIMENSIONS-212.11* 32.0* 14.6" 











The question how far this may be carried is one for the 
owner to decide. It is obvious enough that if the bulk- 
heads of the engine s' be moved further and further 
apart, and the deduction is made of 1}? times the actual 
engine space, the tonnage might be reduced to zero. In 
deadweight trades, and for timber-carrying with deck 
loads, a large engine-room may effect a saving of hundreds 
per annum. [I have heard a managing owner declare that 
— ton of reduction on tonnage meant 2/. per annum of 
profit. 

For general purposes, however, it is not wise to unduly 
enlarge the machinery space, and, obviously enough, the 
saving effected on the tonnage might easily be spent in 
trimming coal down into small pockets in the stokehold. 

It is easy to see that the tendency of the part of the 
Act relating to the measurement of engine spaces is toward 
large engine-rooms and high casings, both of which, from 
a sea-going point of view, are desirable within limits, but 
the ship intended for general purposes, which may be 
carrying bulky ca one voyage and weighty cargoes 
another, requires all the cubic capacity of the hold which 
can be got. Such vessels may be sent to ports where coal 
is not readily obtainable, so that for such vessels minimum 
net register, obtained at the expense of hold and bunker 
space, would not be profitable. The next deduction in 
importance is that for crew’s space. 

n arranging crew space for minimum tonnage, we 
should obviously secure as deductions such parts as are 
of least importance from a money-earning point of view. 

The part of the ship below the main deck before the 
collision bulkhead is of little use for stowage, and only a 
age of it could be deducted as a boatswain’s store. 

he crew may be put here, and the net register is lowered. 
| The top-gallant forecastle will be treated as exempt pro- 
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by which a few pounds ma 
nage has come in for its share of attention ; and, when a raised quarter-deck over the engine-room, or by reducing | 
we consider the difference which can be made by proper | the side coal bunkers to a minimum. No. 4 we can in- 

design to the cost of working vessels, especially on short | crease by fitting the casings as large and as wide as our | 
voyages, it will be seen that the subject is well worthy of | deck arrangements permit of. The boiler casing might be | 
the attention of managing owners. It is no uncommon | made wide enough to admit the boiler. Now, if the side | 
thing nowadays to see in the Register Book the 8.S. So- | bunkers be reduced, space must be found elsewhere for | 
and-So, with a ratio of gross to net of 2.706, whilst some | the coals, under the bridge-deck or on top of the bridge- 


reach 3.49.+ Figs. 1, 2, and 3 show vessels of the same | deck, as was the case in the vessel, the plan of which is | tonn 


dimensions and similar arrangement. in Fig. 1, portable boards attached to stanchions being 


this can be done profitably. 





ba saved, and, of late, ton- | could make this larger in a one-deck vessel by extending | vided no doors be fitted to the bulkhead ; by fitting, how- 


with a door 


ever, a small locker just beside the openings, w de 
i is satisfied 


which can fold back over the opening, utility 
and the law evaded. 

A bridge-house, poop, or deck house may be made an 
exemption also by leaving off the doors ; should cargo, 
however, be carried in such spaces, surveyors are autho- 
rised to measure spaces occupied by it, and add the 
of such spaces eo for the time being. 


Something also may be saved by the judicious naming 0 


— | fitted to hold them. The stability must be considered in | the different apartments of the cabin in cargo steamers. 


* Paper read before the Institution of Naval Architects. I 
+ Vessels with this high ratio are usually coasting | brought up to the required 
vessels, with their engines aft, and a raised quarter-deck | hold space, and there is no doubt that, in certain trades, | dispensation 
carried over the machinery space, 


adopting this plan. The engine-room can, of course, be | The saloon must be called the mess-room, spare state-rooms 
reentage by sacrificing the | must be dedicated to imaginary officers. By a recent 


peak ballast tanks may be exempt from mea- 


| surement, provided the following rules be conformed to ; 
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1. That the space is not available for cargo, stores, or 


fuel. 

2, That the space is of sufficient strength to resist the 
pressure it will be subject to, should the shell in way of 
it be perforated, the top being, of course, made tight, 
iron to iron. 

3. That a figured plan and profile of the space be sent 
to the surveyor. . ; 

4, That the space is entered by an ordinary-sized oval 
manhole only. 

5. That the top of each space is not more than 1 ft. 
above the deep load-line of the vessel at her usual trim. 

This last clause leads to, what seems to me, a hardship 
in vessels with raised quarter-decks. 

Fig. 4 shows such a vessel. If the tank flat be 
placed 1 ft. above the water-line a small s good for 
nothing is left. If the flat be kept down far enough to 
make this space useful as a store, there is little reduction 
on tonnage, as the vessel is narrowing rapidly, while there 
is a serious loss of water ballast where it is most n 
I think this enactment requires amendment. While on 
the subject of ballast tanks, I would direct your attention 
to the vessel shown in Fig. 4. This vessel was built 
to carry coal to Hamburg from the Forth, and was de- 
signed to make two vovages per week, coming back in 
ballast. With this in view, a tank 9 ft. deep was fitted 
under the after holds, and the tonnage is measured to the 
tank top only. The Board of Trade demurred to this 
when the plans of the vessel were submitted, declining to 
consider the flat as an inner bottom in the meaning of the 
Act. The owners of the vessel, however, took the matter 
up, and, supported, by the opinion of counsel, showed that 
the Act was open to this interpretation. Only one man- 
hole was fitted to each compartment of this tank, or deep 
double bottom, so that it could not be used for cargo. 
Had the owners not carried their point, this vessel would 
have been placed at a serious disadvantage in the trade 
for which she was designed. With a view to reducing the 
under-deck tonnage, the tank top is sometimes made to 
rise towards the sides, with a view to reduce the length of 
the bottom ordinate of the under-deck tonnage ; but the 
game is not worth the candle. Large ‘‘tumble home” 
toward the deck is sometimes resorted to, and with reason, 
for a portion of the vessel which is rarely stowed may be 
removed, but the vessel suffers as deck carrier. 

It is not worth while, in general, to attempt to reduce 
the tonnage of old vessels which have been designed with- 
out regard to this matter. Taking down the side bunkers, 
altering light and air spaces, fitting up other bunkers, 
must necessarily involve considerable outlay, while the 
surveyor would not improbably insist, at the re-measure- 
ment, on all the requirements of rules made subsequently 
to the former measurement being complied with. There 
is some comfort for builders in this reflection. 

To return to the subject of large machinery spaces, it 
was suggested to my firm, with a view to getting a large 
machinery-space deduction without encroaching upon 
the hold space by unduly lengthening the engine-room, 
to carry a raised quarter-deck forward over the engine 
and boiler space, with a bridge-house upon it and high 
casings on top of that again. Lloyd’s, however, refused 
to class what would have been a most promising tonnage- 
cheater, and the matter wentnofurther. Had this vessel 
been built, the cost would have been much increased by 
this ruse. This vessel is shown in Fig. 5. The judicious 
locations of the boatswain’s store may enable us to get a 
deduction of some space, on which, under another name, 
we should have to pay dues. 

As a general principle, it appears just that space not 
actually used for cargo-carrying should not be included 
in the tonnage on which dues are paid, but it must be 


borne in mind that the rule for engine-room measurement M 


and deduction favours vessels in deadweight trades, and 
punishes those engaged in bulk trades; it favours the 
shipbuilder, however, inasmuch as it tends towards spe- 
cialisation. It is, therefore, a wise Act. 





ON THE USE OF BLAST-FURNACE GAS 
FOR MOTIVE POWER.* 


By ApOLPHE GREINER, Director-General of the Société 
Anonyme John Cockerill, Seraing (Belgium), Member 
of Council. 

TxE problem of the direct employment of blast-furnace 
as for motive power has been dealt with in several papers. 
n England, Messrs. Galbraith and Rowden read a paper 

on December 18, 1897, before the Glasgow Association of 
Engineers. In Belgium, Mr. Hubert, on October 17, 
1897, read_a — before the Association des Ingé- 
nieurs de l’Ecole de Liége, and this was published in the 
Annales des Mines de Belgique for February, 1898. 
note on the subject by M. Lencauchez was read Novem- 
ber 8, 1897, at the meeting of the Société de I’Industrie 
Minérale at St. Etienne, France; whilst in Germany M. 
Lurmann presented an account at the meeting of Metal- 
lurgists at Dusseldorf on February 27, 1898. _The theo- 
retical aspect of the question has been amply investi- 
gated, an the author’s present intention is not to join in 
this discussion, for which he does not feel qualified. In 
such a novel matter as this is, experiment should be the 
predominating factor, and theory should be considered 
afterwards. This is the first time that the subject has 
been brought before the Iron and Steel Institute, so the 
different — accounts will be summarised ; and it 
is claime that Messrs. Bailly and Kraft, the engineers 
of the Société Cockerill, were the first to run a small gas- 
> regularly with blast-furnace gas, starting Decem- 
er 20, 1897, with an 8 horse-power engine ; and their pub- 
lished results of experiments have formed a basis for 
discussion at several meeting of metallurgists. 


* Paper read before the Tron and Steel Tentitete. 


The gas-engine at Wishaw, as described by Mr. Gal- 
braith, is not really driven by ordinary blast-furnace gas, 
as the gas used is drawn from furnaces using anthracite 
as fuel, and its calorific power, according to Professor 
Rowden, is superior to that of —- it, 

The first engine at Seraing has been described by Mr. 
Hubert, and for a description of its details of construction 
reference may be made to the Annales des Mines de Bel- 

aque. Some explanation of the results obtained are, 
owever, necessary to obviate useless discussion. The gas 
consumption of this engine was measured by a borrowed 
anemometer (compteur), and not by a meter, as the 
plant did not include the latter. Mr. Hubert, therefore, 
roperly called attention to the fact that the results must 
regarded as only approximate. Although these figures 
have been much u or the purposes of calculation and 
discussion, they should only have been regarded as an 
encouragement for the production of further details. Up 
to the present, however, none have appeared, and the 


ed. | correction of those totals must await the publication of 


the trials of a 200 horse-power engine, which has been 
running for some weeks at the Cockerill Works. 

During the discussion on Mr. Lurmann’s paper, German 
metallurgists and engineers were unanimous in consider- 
ing the consumption as too high, and several drew most 


pessimistic conclusions. We were well aware that the | be 


consumption was too great, but the reason is easily dis- 
covered when consideration is given to the circumstances 
of the trial. These are fully dealt with in Mr. Hubert’s 
paper, though perhaps not so clearly as might be wished. 
As a matter of fact, the gas engine used was designed 
for ordinary illuminating gas, being a Simplex engine by 
Delamarre-Debouteville, of Rouen. It was put to work 
near the blast-furnaces just as it was received from the 
manufacturers, without any modification except as re- 
gards the amount of compression. The gas inlet and 
valve were very small, and in order to obtain the desired 
mixture of equal volumes of gas and air, the incoming 
air had to be throttled to such an extent that the vacuum 
behind the piston was at least two-tenths of an atmo- 
sphere. This is clearly shown by the diagrams published 
by Mr. Hubert, and under these conditions the engine 
only developed 4 horse-power, and the governor only pe 
87 out of 109 possible explosions. This was only half of 
the normal power. For some months later 8 horse-power 
were obtained after enlarging the gas and admis- 
sion ports. It is somewhat astonishing that these un- 
favourable features received no comments from those 
who discussed Mr. Lurmann’s paper, although many who 
spoke were well acquainted with gas-engines. 

Under the above-mentioned conditions, therefore, the 
8 horse-power engine only developed 4 horse-power, an 
consumed 5.3 cubic metres (187.18 cubic feet) per horse- 
power. The experiments were not repeated at full loads, 
as the anemometer (compteur) was not available ; and as 
the new 200 horse-power engine is being supplied with a 
—— more exact tests can readily be made in the 
uture. 

Nevertheless, if the statements of Kennedy and others, 
that the consumption of gas engines at half loads is 25 
per cent. more than at full loads, be accepted, it may be 
taken for granted that three-quarters of the 5.3 cubic 
metres (187.18 cubic feet) will be burnt when running 
fully loaded ; that is, 4 cubic metres (141,27 cubic feet) 
per brake horse-power, or 3 cubic metres (105.95 cubic 
feet) per indicated horse-power. On this basis it is con- 
— y expected that blast-furnace gas may be economi- 
cally used. 

The calorific power of the Seraing blast-furnace gas 
varies from 800 to 1000 calories per cubic metre (22.7 to 
28.5 calories per cubic foot), Certain authors, especially 
r. Lurmann, give much lower figures, without stating 
the methods employed for the determination, but those 
given as above may be taken as exact. They were 
arrived at as follows: Every day for 15 days a sample 
of 10 litres (0.35 cubic feet) of gas was taken, start- 
ing at six o’clock each morning, and finishing at the 
same hour on the following day. All the 15 samples 
were sent to Mr. Witz, the well-known specialist at 
Lille, to have their calorific value estimated. These 
blast-furnaces ave’ 1 ton of coke to 1 ton of pig, and 
it is not suggested that these gases are richer than those 
from other works. Mr. Witz determined the value by 
explosion in his calorimetric bomb, and the average 
result showed 987 calories per cubic metre at 0 deg. Cent. 
and 760 millimetres pressure. No method is superior to 
that of the calorimetric bomb for the gas u in gas 
engines. All comparisons of calorific power as deter- 
mined by the bomb with those calculated from chemical 
composition, in which certain compounds are neglected, 
or by other less exact means, are of no value. 

At Seraing the average out-turn amounts to 600 tons 
of pig iron daily. It is generally agreed by Messrs. 
Seubert, Lurmann, and others, who quote the calcula- 
tions of Mr. Hiertz, that the average gas produc- 
tion amounts to 3500 cubic metres (158,802 cubic feet) of 
gas per ton of iron. At least 2000 cubic metres (70,633 
cubic feet) is used under the boilers, and the remainder is 
accounted for by the stoves and leakage. Six hundred 
tons daily correspond to 25 tons hourly, or 50,000 cubic 
metres (1,765,830 cubic feet) of gas used hourly for raising 
steam. The boilers actually at work have a heating 
surface of 2300 square metres (24,757 square feet) out of 
a total of 3750 square metres (29,601 square feet), a 
goodly number of the boilers being always laid up for 
cleaning. The blowing engines, lifts, pumps, &c., 
together average 2300 indicated horse-power. 

Careful experiments show that 12 to 15 kilogrammes of 
water are evaporated per square metre of heating surface 
(2.45 Ib. to 3.07 Ib. per square foot) per hour, and this is 
about the same as is obtained in other works using 
Cornish, &c., boilers. The total 2300 metres (24,757 


per hour at a pressure of four to five atmospheres, or 
about 12 kilogrammes (26.49 lb.) of steam per indicated 
horse-power per hour, when all the machinery and losses 
by condensation are taken into account. This figure has 
been confirmed at Seraing by direct tests of the con- 
sumption of different engines. 

“ The following results are thus shown in current prac- 
ice : 

50,000 f 

28,000 = 1.8 cubic metre of gas per kilogramme of steam. 


= 28.9 cubic feet per pound of steam. 


50,000 _. 99 cubic metres of gas per horse-power’* 


= 776.96 cubic feet of gas per horse-power. 


There are some modern plants where better results 
are attained, but even then they might be dubbed 
laboratory experiments. Pumps, lifts, and other appli- 
ances, which make excessive demands on the steam 
supply, are left out of consideration ; and besides, the 
boilers are carefully cleaned and tended in readiness for 
the test, so that exaggerated returns are made. The 
totals given above are, on the contrary, the results of 
everyday work, and on them all calculations ought to 


The consumption of a small trial gas engine at full load 
has been given as 4 cubic metres (141.27 cubic feet) per 
effective horse-power. If it be admitted that 3.5 cubic 
metres (123.6 cubic feet, an amount that will probably be 
confirmed shortly) will serve for large motors, then, in 
addition to the 2300 horse-power necessary for running 
the blast-furnaces, there will be available 

2300 x 3 — 2300 = 12,000 horse-power. 

To avoid any misconception, it may be stated that one 
brake gas horse-power is taken for 1 indicated steam 
horse-power. 

Mr. Hubert, in his pamphlet, bases his calculations on 
the average output of gas and steam engines, and by this 
means obtains a surplus power of 12,000 horse-power, or 
2000 horse-power per 100 tons of pig iron. 

_. There is no exaggeration in these estimations, and even 
if they are reduced by one-half, there is still an advantage 
of 1000 horse-power per 100 tons of iron. Such an ad- 
vantage may well attract the attention of manufacturers 
to this new departure in the production of iron and steel. 
It is not more than a quarter of a century since it was 
the custom to burn the gas at the mouth of the furnace. 
The direct utilisation of gas in prime movers without the 
intervention of steam generators, and the consideration 


d| of the blast-furnace as the greatest and surest source of 


power, are novel developments which will not await the 
next century for their full realisation. Certainly the pro- 
gress at the beginning has been slow. Gas engines are 
not working everywhere like steam engines. Different 
types are being tried at Wishaw, at Hoerde, at Differ- 
dange, and at Seraing, but without doubt the future rail 
mill, including the Bessemer converters, driven simply by 
blast-furnace gas, is a fascinating subject for investiga- 
tion. When a 200 horse-power gas engine has run succes- 
fully for six months, manufacturers will be emboldened 
to put up one of 500 or 800 horse-power to drive the blow- 
ing engines for a blast-furnace or converter plant, and 
thence to a rolling-mill engine is an easy advance. Those 
who intend to travel on these lines ought to draw much 
encouragement from these successful trials, lasting over 
two years, at Seraing, with the little 4 to 8 horse-power 

engines. With gas as dusty and as variable as bisat- 
urnace gas is, any hesitation in an attempt to use it was 
very pardonable ; but now experience has spoken, and 
experience is paramount, 

A short description of the great 200 horse-power engine 
at Seraing may be of interest. Gas from the Livetdounaes 
gas mains is led through three pairs of coke scrubbers, 
1.5 metres in diameter and 6 metres high (5 ft. by 194 ft.). 
The coke is washed with water delivered by Koertin 
rae age The gas es euncegnivily throug 
the two scrubbers of each of the three pairs, and then 








* Theory indicates a cubic metre of gas for 1 kilogramme 
of steam generated, as is shown by the following calcula- 
tions: The calorific value of a cubic metre of blast-furnace 
gas at 15 deg. Cent. and 760 millimetres pressure, with 1 

r cent. of moisture, is 1000 calories, as stated above. 

ood boilers should utilise 65 to 67 per cent. of this 
amount, but at the blast-furnace plants the dusty flues 
prohibit such good returns asa rule. The combustion of 
@ cubic metre of gas will not give more than 670 calories. 
For the sake of comparison with gas engines, assume a 
steam engine working at 15 kilogrammes pressure. The 
total heat contained in 1 kilogramme of steam at this 
pressure (corresponding to 200 deg. Cent.) is 


606.5 + 0.305 x 200 = 667.5 calories. 
A cubic metre of gas burnt under the boilers can then 


vaporise aS a maximum 667.8 = 1.003 kilogramme of 
water. Thus in round figures a cubic metre of will 
generate a kilogramme of steam. The efficiency of boilers 
may be increased by saving some of the heat escaping in 
the chimney by using feed-water heaters or economisers ; 
but this is detrimental to the chimney draught, and at 
most the yield would not be increased beyond 80 per cent., 
thus giving 1.2 kilogramme of steam per cubic metre of 
gas. Under any circumstances, a kilogramme of steam 
at the boilers does not mean a kilogramme of dry steam 
at the engines, owing to loss by condensation in the more 
or less extended ranges of steam pipes. Therefore it is 
safe to repeat, without discounting future advance too 
heavily, that no more than 1 kilogramme of steam is to be 
expected from a cubic metre of blast-furnace gas, or about 











square feet) give 28,000 kilogrammes (61,729 lb.) of steam 


0.062 lb. of steam per cubic foot, 
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straight to the engine. It may be sent at will through a 
gasholder which is used for testing, or as a reservoir in 
case of eventualities. The gasholder has a lift of 
3 metres (10 ft.). It holds 300 cubic metres (10,600 
cubic feet). Gas is drawn through it by a fan 
driven by an electric moter. The gas engine is of 
the four-cycle type, with a single horizontal cylinder 
800 millimetres (314 in.) in diameter and a stroke of 1 
metre (39.37 in.). It runs at 100 revolutions per minute. 
The connecting-rod works on a counterbalanced crank- 
shaft. The flywheel is 4 metres (13 ft.) in diameter, and 
weighs 15tons, Compression in the cylinder is carried up 
to 8 kilogrammes = square centimetre (about 114 Ib. 
per square inch). Ignition is produced electrically, and 
is adjustable; the governor is outside, and the whole 
build of the engine is simple and strong. 

It was proposed to utilise this engine for 
belt-driven dynamo for power and lighting pu 
this will be done with the second engine, and the first 
will be used for driving an air-compressor directly off the 
main shaft. The air compressed to 5 atmospheres will be 
led by pipes to different machines and pumps, which are 
now driven by steam at the same pressure. A simple 
cock will mt Po steam or compressed air to be used at 
pleasure. 

A number of objections have been offered to the use of 
gas engines driven by blast-furnace gas. The chief of 
these is the trouble that may arise from the dust carried 
by the gas. At Seraing the gas from the furnaces is no 
cleaner than in other places, but rather the contrary. 
Purple ore or blue billy to the extent of 20 per cent. 
is used in the ore charge, and the gas mains are 
not provided with large dust - catchers, as in more 
modern works. Thirteen and a half tons of heav 
dust is collected daily from two blast-furnaces, whic 
together produce 300 tons of pig iron, and this is 
——— to 10 grammes per cubic metre. This dust, 
which chiefly consists of purple ore, contains about 50 per 
cent. of iron and is returned to the furnace. In addition, 
another 3 tons of light dust is collected daily by cleaning 
out the mains ty washers. This corresponds to 2.2 
grammes per cubic metre. 

Mr. Hiertz has analysed the dust from blast-furnace 
gases at Seraing, the blast-furnaces consuming about 20 
per cent. of pyrites residues and 80 per cent. of Bilbao 
ore, The results obtained were as follow : 
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per cent. | per cent. | p. c. | p. C. |per cent 
Volatile matter ..| 11.00 | O20: ] .. | Oe 2.60 
Insoluble residue | 
(aluminium _ sili- | 
cates) --| 13.00 15.40 19.00 | 21.80} 22.00 
Iron 4 33.85 20.45 19.15 | 8.05; 10.10 
Manganese .. 0.75 1.25 | 1.35/ 1.80 2.85 
Lime .. : 9.10 | 13.20 17.40 | 18.75 | 17.25 
Magnesia 0.90 | 110 | 1.60) 1.60| 1.65 
Alumina 9.50 | 15.20 | 12.30 | 18.55} 17.80 
Pees 4.40 | 6.10| 6.20/ 9.20 
Sulphur anhydride..| 1.10 1.70 | 4.55| 9.00] 6.50 
Sulphur... —..| (0.60 1.30 | 1.10|trace| trace 
Chlorine trace 0.30 trace} 0.24 0.35 
Alkalies 3.50 6.70 9.30 | 8.70 4.40 








These analyses show that near the furnace the dust de- 
posited contains chiefly ferric-oxide, and that, as the 
chimney is approached, the dust becomes richer in 
silica, alumina, lime, zinc, sulphuric acid, and alkalies, as 
might be expected. 

As regards the impalpable dust carried forward by the 
gas into the gas engine, no details of its amount are avail- 
able. According to Mr. Lurmann, of the Gutehoffnungs- 
hutte, there remains about 2 grammes of dust in the 
washed gas after all possible means of purification. At 
the Georg-Marienhutte, Osnabruck, an average of 2.91 
grammes of dust was found in a cubic metre of washed 
gas. Round figures of 2 grammes and 200 horse-power 
engine using 4 cubic metres of gas per horse-power hour 
would give 40 kilogrammes or §8 lb. of dust daily. 
Happily, nearly all this will pass out with the exhaust, 
as is shown by the 8 horse-power engine which ran for 
four months without necessitating a clean-up of the cy- 
linder. All the dust was thrown out in the form of a 
translucent white smoke. It would be difficult to find 
gas-fired boilers which had run four months without clean- 
ing. Besides, it is no more uisite to use thoroughly 
clean gas in a gas engine than it is to use distilled water 
in a boiler. 

The second objection attributes a destructive action to 
the dust, due to the acid matters, especially sulphuric 
acid, that it contains. Analysis, indeed, shows sulphuric 
and phosphoric acids, besides chlorine ; but the alkalies 
and lime also present probably neutralise their effect. It 
is not necessary to use an inordinate quantity of water for 
washing purposes, and no corrosive action has been ob- 
served in two years. The only part that uires clean- 
ing after a few months is the ignition appliance; but 
even that shows no sign of corrosion, and it can 
readily be replaced in a few hours. A comparison with 
the time taken for cleaning and repairing a boiler and 
its setting leaves no doubt on which side the advantage 
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A third objection to the use of blast-furnace gas de- 
pends on the irregularity of its composition. This objec- 
tion is not so serious as it appears. In the first place, 
the engine readily accommodates itself to the variable 


condition of the gas; and experience has shown that when 














the gas ignites with difficulty under the boilers, it is not 
too fad to affect the regular operation of the engines. 
Even if the furnace is not running well, and the gas be- 
comes non-inflammable, the same inconveniences occur 
with both boilers and engines. Coal has to be burnt on 
the boiler grates, and it would have to be used in gas 
producers for the engines. 

It has also been observed to the disadvantage of the gas 
engine, which usually runs at 100 to 120 revolutions per 
minute, that this speed must be reduced one-half to two- 
thirds in order to drive such machinery as blowing engines. 
In reply to this it may be stated that gas engines of 50 
horse-power run at 150 to 180 revolutions, while those of 
200 horse-power run perfectly well at 100 revolutions ; so 
that it is probable that one of 400 to 500 horse-power 
would work at 75 to 80 revolutions. As the valves of 
many compressors run at 50 to 60, and some even have 
been made at Seraing to work at 75 times per minute, 
it is not easy to see why they should not have a greater 
meee. It is a problem for the mechanical engineer to 
solve. 

In conclusion, a summary of the advantages accruing 
from the use of gas moc be given. Gas is, above all other 
means, the most suitable for transmission of power. Ina 
factory where motive power is required at scattered points, 
there are many advantages in a central producer plant 
from which gas is led to gas engines at the requisite places. 
Blast-furnaces are gas producers ready to hand, and when 
there are two or three together, there is not much danger 
of very great variations in the quality of the gas. Power 
can be supplied with pas under a low pressure, and with- 
out apt reciable loss by leakage or condensation, to con- 
siderable distances. The mains and pipes are simple, 
light, and economical. Boilers and the dangers accessory 
to their use may be abolished. Gas shares with electri- 
city the advantage of directly giving light, heat, and 
power, and this alone is sufficient to insure its use by 
i gumaaaa and its general application in metallurgical 
works. 








FATAL STEAM-PIPE EXPLOSION. 


A RECENT formal investigation by the Board of Trade 
is of interest as showing that the danger of explosion is 
not confined to steam boilers when malconstructed or 
allowed to get into bad condition from the neglect of 
careful inspection, but that it extends also to the steam 
pipes. Steam-pipe explosions are of very frequent 
occurrence, but, as a rule, they are not fatal and are not 
widely reported. In the present case to which we pro- 
pose to refer, one person was killed, and the publication 
of the facts brought out by the Board of Trade may be 
of service, and tend to draw the attention of boiler owners 
to the necessity of paying careful attention not only to 
the safety of their boilers, but also of the steam-pipe 
arrangements. 

The explosion took place at Farrington Colliery, Far- 
rington, Gurney, near Bristol, on February 3, last. In 
the early part of 1897 some difficulty was experienced in 
dealing with the water at the colliery, and an order was 
given to Messrs. Tangye for one of their patent pumps, 
and the necessary steam pipes were ordered from Messrs. 
Pearson and Sons, Limited, for connecting the boilers, 
which were placed on the surface, with the pone which 
was fixed in the colliery. The erection of the pipes was 
undertaken by the colliery company, the work being en- 
trusted to Mr. Bennett, the manager, and Mr. Gould, the 
engine-wright. The pipes, it was said, were not new and 
were found to have some scaling, but before being fixed they 
were hammered and tested, after which they were con- 
sidered efficient for the pur for which they were in- 
intended. When they had soe fitted some difficulty oc- 
the pump, and Messrs. Tangye, at the 
ery company, sent down an experienced 
mechanical engineer named Shrieves to put the pump into 
working order. He went down into the pit with Bennett 
and Gould, and the pipes and other fittings were duly in- 
spected, and the steam gauge tested, but immediately 
the steam was turned on from the two boilers an explosion 
occurred, and a violent rush of steam ensued from a short 
length of pipe the flange of which had been drawn off. 
Mr. Bennett and Mr. Gould fortunately escaped without 
injury, but Mr. Shrieves was severely scalded, and sub- 
sequently died at the hospital. At the Board of Trade 
investigation a number of witnesses were called. Among 
them was Mr. Edwin Hazel, mechanical engineer, in the 
employ of Messrs. Tangye, who gave it as his opinion 
that the accident was due to what was known as the 
‘“‘water-hammer action,” which he said might or might 
not have been due to the priming of the boilers. Mr. 
Butterworth, engineer-surveyor to the Board of Trade, 
agreed with the previous witness, that the water-hammer 
action caused the rupture in the pipe, but was of opinion 
that this action was produced through the condensed 
water not ing away freely, owing to the drain 
pipe not acting properly. The Commissioners found, 
after full inquiry, that the explosion was due to the 
action of water and steam known as the water-hammer 
action, but as to how that was brought about they 
were not able to form a definite opinion. The: 
considered that the steam pipes were properly examined, 
and that adequate means were provided for relieving the 
pipes of condensed steam or water under normal circum- 
stances, though they would prefer, Mr. Howard Smith, 
the presiding Commissioner, said, an additional tap to 
the drainpipe. The flanges of the pipe were, in their 
opinion, properly constructed and efficiently secured, and 
the Commissioners thought that Mr. Bennett took proper 
measures to satisfy himself that the steam trap was efli- 
cient. In their os ome the explosion was not caused 
by neglect, and it followed that no blame was attached to 
the owners. Under these circumstances the Board of 
Trade made no order as to costs. 


curred in — 
request of the colli 











SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Engineers, held at the 
Royal United Service Institution, Whitehall, on Monday 
evening, June 6, 1898, Mr. W. Worby Beaumont, Presi- 
dent, in the chair, a paper was read by Mr. Edward A, 
Harman, gas engineer to the Huddersfield Corporation, 
entitled ‘‘Gas Works Machinery.” 

The author first pointed out the close relationship of 
gas works machinery with other branches of engineering, 
Attention was then directed to the deteriorating influences 
to which gas works machinery was subjected, on account 
of coal and coke dust, and the presence of miscellaneous 
waste gases. The author pointed out the severe condi- 
tions under which some portions of the machinery had to 
be operated, such as the handling of red-hot coke at a 
distance of 2 ft. or 3 ft. from the face of the machine; he 
also referred to the influence of contraction and expansion 
on the various parts of the machinery, due to working 
under variable temperatures. 

Attention was then drawn to the special objects of gas 
works machinery. Continuous carbonisation was referred 
to as having been experimented with, but which had not 
resulted in being adopted. The erroneous impressions 
of the arduous nature of retort-house work as now exist- 
ing were referred to, and it was stated that if a com- 
parison could be made with labour in other works, a 
different idea would prevail. Attention was then called 
to the numerous novelties existing in works. The 
magnitude of the operations required to be performed by 
gas works machinery was shown by the carbonisation 
of m3 million tons of coal in the United Kingdom 
annually. 

The exhausting plant used was explained at length; 
the author combating the common erroneous idea that 
atmospheric air was drawn into the gas, and explaining 
the functions of the exhausters for drawing the gas from 
the hydraulic main, leaving the dip pipes always sealed ; 
and for forcing the gas through the purifying apparatus; 
and also for raising the gasholders. The difficult duty 
required from pumps was referred to, namely, that of 
having to raise substances ranging from light spirits to 
almost thick solid matter, at various temperatures from 
zero to nearly boiling point. 

The coal and coke-stacking operations were then re- 
viewed, attention being called to Mr. Marshall’s exten- 
sive installation at one of the te ong a Gas Works for 
the Danish Gas Company, which is capable of unloading 
and stacking about three-quarters of a million tons of 
coal in six months. The Temperley transporters were 
also described. Coke conveyors were considered, special 
reference being made to that designed by Mr. Henry 
Hack, M. Inst. C.E., at one of the Birmingham Gas 
Works, and to the design of M. de Brouwer, of Bruges. 
Coke breakers with circular steel sheets were stated to be 
most desirable for cutting the coke, instead of crushing it. 

Gas engines and tramear motors were also considered. 
Regenerative furnaces were stated to be considerably re- 
ducing the consumption of fuel on gas works, while giving 
higher heats and vastly better working results. Lifting 
and travelling apparatus for purifier covers was stated to 
be egrend worked by hydraulic power. The recovery 
of the large quantity of waste upon gas works was men- 
tioned as being gradually coped with, such as the quan- 
tity of gas lost during the operations of charging the 
retorts, the coke dust, spent lime, waste hot water from 
various processes, and also the unrecovered cyanides in 
the coal gas. 

Stoking machinery was dealt with at length, Mr. 
West’s compressed air system being first described, and 
afterwards the <Arrol-Foulis system. Coal breakers, 
elevators, and conveyors were also described. The de- 
preciation of works machinery was regarded by the 
author as not being greater than with other machinery, 
as the wear and tear of the renewable portions had to be 
made g as required. The author, in conclusion, 
stated that he considered that rule-of-thumb methods 
were rapidly giving place to systematic methods and 
design. The paper was very fully illustrated with dia- 
grams and models. 





A Monster Ciock.—What is claimed to be one of the 
largest clocks in the world has been placed in a new 
tower at the Stephenson Car Works, at Elizabeth, New 
Jersey. It is 38 ft. in diameter, with 18-ft. hands. The 
tower, which is 330 ft. high, was built expressly for the 
clock, which will be illuminated at night, and will be 
visible for many-miles round. 





STERN-WHEEL STEAMERS FOR THE RIVER MAGDALENA. 
—The West India and Pacific og A en Yuca- 
tan, which left Liverpool last week, carried among her 
cargo the steamer Martinez Bossio, being the first of two 
stern-wheel steamers just constructed by Messrs. Yarrow 
and Co., Poplar, London, E., for the River Magdalena, 
Colombia, gouth America. This river is being open 
up more and more every year, and although the depth of 
water in parts is so little that the river for a long time 
was looked upon as not being navigable, the type of boat 
of which Messrs. Yarrow have built a large number has 
so far mastered the difficulty that a large and lucrative 
trade is now being carried on by their means. The di- 
mensions of the two boats lately constructed are : Length, 
150 ft.; beam, 31 ft.; and depth moulded, 4 ft. 9 in. 
They will be driven by compound surface-condensing 
engines, and fitted with a boiler of the locomotive type, 
weighing 134 tons. About 270 tons of rg oo be —— 
on a draught of 2 ft. 9 in., this draught being sufficiently 
light for the purposes of navigation in nearly all the 
higher reaches of the river. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiLteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the ‘Specs fication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent CBee Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the ponte of @ complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


ELECTRICAL APPARATUS. 


28,943. E. Carrens, Charlottenburg, Dr. E. Noah 
and Dr. G. Noah, Berlin, Electric Driving Gear. 
[3 Figs.) December 7, 1897.—This invention relates to an electric 
driving gear for those cases where two shafts are required 
under certain circumstances to assume different speeds of rota- 
tion the one to the other. Hitherto where two shafts, in con- 
sequence of outside infil , had to different speeds, it 
was necessary to employ either two different motors or to insert 
a differential gear between the two shafts. This invention affords 
a simple means for rotating from a single electro-motor, and with- 
out differential gearing, to different shafts connected with one 
another in any suitable manner, and which may be temporarily 
allowed to rotate at different speeds. This is attained by causing 
the one shaft to be driven from the armature and the other from 
the magnetic fields, the latter, and also the armature, being re- 
volubly mounted. A shaft b is mounted in the usual manner in 
supports. The shaft b carries an armature c and commutator, 
and also a magnet casing or yoke and field coils f. A brush- 
holder for the brushes which rub on the commutator is arranged 
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on the magnet casing or yoke, and also to insulated friction rings 
or collectors, and on which rub two brushes, and which in turn 
are carried by a projection on one of the supports. A cogwheel is 
firmly connected with the magnet casing, and _ gears with a cog- 
wheel keyed on one of the shafts p which is to be driven. On the 
armature shaft b a cogwheel is mounted, which engages with a 
pinion, the latter in turn engaging with a cogwheel mounted on 
the other shaft s which is to be driven, so that both shafts p and 
8 are operated in the same direction. Instead of gear wheels a 
driving gear fixed on the armature shaft to engage in an inter- 
nally-toothed wheel arranged on the shaft s may be employed. 
Instead of the arrangement shown, in which the armature shaft 
itself is mounted in the bearing a, a modified form might also be 
employed, in which one end of the magnet casing is revolubly 
mounted in one of the supports, and carries in turn the corre- 
sponding end of the armature shaft. A cogwheel which serves 
for driving one shaft p is screwed on the part of the magnet casing 
which projects beyond the support, whilst otherwise all the rest 
remains unaltered. (Accepted April 13, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


11,015. G. C, Mar’ London. (H. Chaudun, Paris.) 

otary Motors. {10 Figs.) May 3, 1897.—The invention 
relates to a rotary motor worked by gas, petroleum, or other 
hydrocarbon, in which two connected cylinders are employed 
wherein synchronously work annular pistons, one of which effects 
Suction and compression of the inflammable mixture, while to 
the other is communicated the motive effect of the explosion, 
and which latter also effects the expulsion of the residual gases. 
The cycle of operations is best described by reference to the 
accompanying figures. The port N communicates with a supply 
valve providing the inflammable mixture of air and hydrocarbon 
vapour or gas, while the port N} isan exhaust one. The arrows 
on the figures illustrate the direction of rotation of the pistons F 


and G and the respective relative position of these pistons during | denly a given distance 
one complete cycle of operations is successively shown in the | The distance dropped is sufficient to allow the top ——- to 
figures. In Fig. 1 the rear end of the bye F is advancing and | pass through the feed-box E! whilst stationary an 


beginning to uncover the port N and draw in fresh mixture, 
while the front end of the piston F is compressing mixture that 
has already been drawn in between it and the piston G. The 
flange P which forms portion of the 1 during this 
Stage of the operations covers the port 01, the port Ol 
leading into the chamber O being at this period uncovered. 
Referring to Fig. 2, the pistons F and G are still advancing 
in the same direction, the rear end of the piston F drawing 
in fresh mixture through N and the front end of the piston F 
compressing the mixture between it and the piston G. At or 
about this point the age O! is being uncovered by the edge 
P! of the flange P, while the port O11 js newly covered by the side 
oi the annular piston G. Simultaneously with this operation the 
exhaust e N1 is opened, and the burnt mixture is gradually 


the continued rotation of the pistons F and G takes place, and 
the rear end of. the piston F is still —— in combustible mix- 
ture, while its front end has compressed all the mixture in that 
portion into the combustion chamber O, the port O' being at or 
about this point shut off by the edge P! of the flange P, the 
poe O11 is still closed by the — G, and the exhaust port 

1 is still open to the eduction of the spent gases. Referring to 
Fig. 4, the rotation of the pistons continues in the same direction 
with the following results: Compression of the combustible 
mixture into the chamber O has taken place, and the suction 
stroke of the rear side of the piston F is magi while the port 
N is closed by one edge of that piston and the exhausting by the 





piston G through the passage N! is nearly terminated. At or 
about this point the rear end of the piston G uncovers the port 
011, and simultaneously with this the cam and ignition device 
operate, causing a spark to fire the explosive mixture contained 
in the combustion chamber O, while the port O! is still closed by 
the flange P. Referring to Fig. 5, the pistons are shown about 
the completion of the working stroke, the explosive mixture 
issues out through the port O11 into the cylinder C, ve 
rapidly and giving the required impulse to the piston G. This 
completes one cycle of the operations of the motor, and the 

istons G and F are now in the first or starting ition herein- 

fore described with reference to Fig. 1. (Accepted April 13, 1898.) 


13,988. G. G. Hunt, London. Bp pte and 
Igniters for Oil Motor Engines, partly applicable 
to Gas Motor Engines. [7 figs.) June 8, 1897.—Thisinven- 
tion relates to appliances for vaporising the oil or other liquid 
fuel supplied to oil motor engines, and also for igniting the charge 
of mixed air and vapour in the cylinder ; the same means of igni- 
tion being applicable to gas motor engines. At the end of the 
cylinder A where combustion takes place an external vaporisin 

chamber B is provided in which is situated a tube C with a mout 

opening into the cylinder. Within the tube C is a tube E of thin 
conducting metal inclosing a rod F of refractory material which 
is capable of absorbing and retaining heat, such, for example, as 
carbon, firebrick, or ceramic material. The oil or combustible 
liquid supplied through a valve G passes through perforations of 





a tube H on to the surface of the tube C, while a certain amount 
of air guided in a zigzag course by an inlet K enters the chamber 
B. For the purpose of starting, the chamber B and an external 
ignition tube I are first heated by a lamp placed under them, and 
afterwards when the engine is at work, the tube C receives suffi- 
cient heat to vaporise the liquid, the vapour of which mixed with 
air is drawn into the cylinder through the inlet valve L. The 
mixture when compressed by the back stroke of the piston, is fired 
by the heat of the tube E igniting the portion of the charge which 
is compressed within the tube C. In a modification the tube C 
passes quite through the chamber B so that access can be obtained 
from outside to the tube E and refractory rod F. In a further 
modification the tube E is dispensed with, the tube C communi- 
cating with the cylinder through perforations of a nozzle. (Ac- 
cepted April 13, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


10,953. F. Johnson, Leeds. Machinery for Press- 
ing Bricks and other Blocks. [5 Figs.) May 3, 1897.— 
The material to be fed into the moulds of the machine is carried 
in the feed-box E! which receives a reciprocating motion from the 
cams F1 by means of the levers G1 and H!, fixed to the shaft J}, 
The feed-box E] having received its charge of clay from the 
hopper L! is actuated by the cams F!, and placed over the moulds 
T where it remains stationary for a short time. During this 
interval the runners U are released by the cams W allowing the 
pressure rods A along with the toggles, the top and bottom 
plungers presshead, and also bottom pressure bar to drop sud- 
regulated by the shape of the cams W. 


enter the 
moulds T a certain distance depending on the density of the — | 
in the moulds. This drop motion insures the clay in the feed- 
box being forced in the moulds. The cams W are now made to 
engage the runners U again and lift the pressure rods and also 
the top plungers slightly above the feed-box and allow the feed- 
box to be withdrawn from the moulds to the hopper again. The 
pressure rods A are supported in this position by means of the 
cams W whilst the top plungers descend a second time in the 
moulds to put the full pressure on the brick. The descent of the 
top plungers into the moulds the second time does not depend 
on the pressure rods being lowered also, but to the straightening 
of the toggles B and©. The cams W, at the same time as the 
brick is receiving its maximum pressure, engage the runners 


moulds. The feed-box is timed on its forward stroke to- 
wards the moulds to come in contact with the bricks in this 
position and push them to the front of the table and at the sam 

time refill the Ids for the process of pressing. The t 

ing-rod K (Fig. 1) which imparts motion to the toggles, consists 
of a bearing N! mounted on the crankpin and fixed on the two 
parallelrods K by nuts. Between the front bearing or bush P 
which is mounted on the centre pin appertaining to the toggle, 
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and the collars Q!a space is left to allow the connecting-rod 
being moved a certain distance before imparting any movement 
to the bush P!, By this construction the toggles are allowed to 
remain at rest a short time before being deflected, and as the 
toggles in this position are exerting their greatest pressure on 
the clay in the moulds, this pressure remains on the brick during 
a longer or shorter interval according to the distance between 
the bush P! and the collars Ql. (Accepted April 13, 1898.) 


11,639. E. G. Fue, Bedford. 
Cutting the Teeth of Helical or Worm-Gearing. 
(6 Figs.) May 11, 1897.—The machine consists of a cutter head A 
containing one or more suitable cutters B revolved by a shaft C, 
which has a keyway its whole length for the reception of a feather 
fixed in the cutter head A which permits of the cutter head being 
fixed at any convenient position along the shaft O. This shaft C 
runs in suitable bearings on the sliding carriage E, which can be 
moved along the bed F by means of a suitable leading screw G. 
Anordinary lathe headstock is provided, having a hollow spindle 
through which the shaft C can slide freely, the rotary motion 
being communicated thereto by means of a suitable feather or 
feathers. A face-plate upon which to bolt the wheel blank to be 
operated upon is provided, and is suitably secured to a vertical 
spindle running in a boss in the carriage K, which is capable of 
being fixed in any ition along the ways at right angles to 
the ways, upon which the carriage E slides. The spindle 
has secured to it a wormwheel driven by a worm of extra length 
having thrust bearings in the carriage P, the whole being made 
to slide in the guide Q by means of the leading screw R running 
in a nut fixed to the worm carriage P. The worm is driven by a 
shaft T connected to a shaft U by means of bevel cr mitre gears 
(the shaft T having a feather of sufficient length to permit the 
traverse of the worm). The shaft U is connected to the spindle 
of the headstock by means of change wheels, and suitable re- 
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versing wheels as in an ordinary lathe for screw cutting, the 
shaft U taking the place of the leading screw. The leading screw 
R for moving the worm carriage P is coupled ina similar manner 
by means of mitre or bevel wheels to a shaft Z, this shaft being 
in turn coupled to the leading screw G in any desired ratio by 
means of suitable change wheels. The operation is as follows: 
The wheel blank to be cut having been secured to the face-plate, 
the latter is moved along the ways until the distance of its 
centre from the centre of the shaft C is that at which the finished 
worm and wheel are to gear. The wormshaft T is next coupled 
to the spindle of the headstock by means of suitable change 
wheels so that the ratio between the speed of the face-plate and 
that of the cutter head A is the same as that of the finished worm 
and wheel, the reversing wheels being adjusted for cutting either 
a right or left-handed wheel as the case may be. The leading 
screw Gis rext geared to the shaft Zin a suitable manner by 
means of change wheels so that the ratio of its speed to that 
of the shaft Z (the pitches of the leading screws G and R 
being for illustration assumed as identical, and the bevel 
gear being mitre) is the same as the ratio of the pitch diameter 
of the wheel to be cut to that of the driving wormwheel M 
which latter for convenience is made an even number. A 
suitable feed gear is employed for rotating the leading screw 
Gand consequently the leading screw R once each revolution 
of the face-plate, thus giving the desired feed of the cutter B 
across the addendum circle of the wheel to be cut. (Accepted 
April 13, 1898.) 


RAILWAYS AND TRAMWAYS. 


22,289. G. H. Goold, Gloucester, and J. H. Walker, 
Bristol. Means of Communication in Railway 
Trains. [6 Figs.) September 29, 1897.—This improved pneu- 
matic communication apparatus is arranged in conjunction with 
air pressure or vacuum brakes fitted in the ordinary manner 
beneath the railway carriages. It comprises a small tube running 
the entire length of the train adjacent to the brake tube, the 
small tube being coupled up between the carriages, and closed at 
its extreme forward and rear ends. At the engine end of this 





U and lift the pressure rods sufficiently high to bring the top face 





blown out by the advance of the piston G. Referring to Fig. 3, 





of the bottom plungers and the brick level with the top of the 


pneumatic communication tube a connection is made with 4 
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small cylinder C, fitted above the engine footplate, containing a 
piston arranged to operate the steam-whistle cock or other indi- 
cator. A connecting branch is provided beneath, or at the end 
of each coach, between the communicating tube and the brake 
tube, each junction being fitted with a cock arranged to be 
operated from the carriages by a handle or a cord. In the 
whistle-operating cylinder C, or in a portion of the pipe adjacent 
thereto, there is provided a small cock G by which the driver 
can admit air into the communication tube or shut off same at 
will, but in normal circumstances this particular cock is kept at 
the ‘‘run through” position, as shown at Fig. 2. The whistle- 
operating piston H is normally held in position at the upper end 
of the cylinder C by the spring J (Fig. 1). The cylinder C and 
piston H are illustrated, as arranged, for use in connection with 
a vacuum brake system. The position of the cock G, as shown at 
Fig. 2, is the normal or ‘‘running” position, the cylinder being 
then open to the communication whe A. In the event of the 





opening of one of the cocks or valves Din one o the branches 
between the communication tube A and the brake tube B, the 
air beneath the piston H is exhausted, with the result that the 
air admitted through the apertures K to the upper side of the 
cylinder forces the piston down the cylinder, against the action 
of the spring J, and thus through the linkage L (Fig. 1) opens 
the cock of the whistle M. But should the driver consider it 
imprudent to arrest the train at the part of the line on which 
he is travelling when the whistle M is first sounded, heis enabled, 
by turning the cock G to the position at Fig. 4, to admit air to 
the cylinder C for the purpose of balancing the air pressure on 
the top of the piston H. The spring J will then return the piston 
to the upper part of the cylinder C, and such movement, by 
operating the linkage L, will stop the sounding of the whistle M. 
The position of the cock G, shown at Fig. 3, is for the re-admission 
of the air to the communication tube A, after the cock opened to 
give the sigoal has beenclosed. (Accepted April 13, 1898.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
13,402. R. R. Symon, London, and H. A. House, 


Jun., East Cowes, Isle of Wight. Tubulous Steam 
Boilers. (4 Figs.) May 31, 1897.—For the purposes of the 
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nvention the steam and water chamber A is made of a vertical 
cylindrical shape with a tubeplate at top and bottom. In these 
tubeplates are fixed a number of vertical tubes B, so that the 
entire steam and water chamber A forms a multitubular boiler. 
The upper ends of the water tube C are secured in the sides of 


the steam and water chamber A, and their lower ends in a water 
chamber D as usual. Preferably several rows of these water tubes 
are employed ; those which are situated lowest as regards their 
connection with the steam and water chamber, and which are 
situated nearest to the fire, acting as steam generators in which 
the water circulates upwards from the water chamber D at the 
bottom of the boiler to the steam and water chamber A at the 
top ; and those which are situated highest as regards their con- 
nection with the steam and water chamber, and which are 
situated furthest from the fire, acting as downcomers in which 
the circulation of the water is downwards from the steam and 
water chamber A into the water chamber D. In some cases where 
the water tubes above described as acting as downcomers do not 
act sufficiently well as such, additional downcomer pipes E from 
the steam and water chamber A to the water chamber D are 
employed. The furnace is formed, so far as its sides are con- 
cerned, by the water tubes C much in the usual way ; but its top 
is formed by the lower tubeplate of the steam and water chamber 
A. The hot products of combustion pass partly in a lateral 
direction between the water tubes C, and thence to the chimney 
F round the outside of the steam and water chamber A, and 
partly through the fire tubes B which traverse the steam and 
water chamber, producing a certain amount of steam in the latter. 
As the upper parts of the fire tubes B pass through the steam 
space A2, the steam in such steam space is dried or superheated 
to a certain extent by the heat of the products of combustion as 
they pass through the tubes to the chimney. In the examples 
shown the water tubes C are intended to be of a helical form. 
The boiler is enclosed in a suitable casing G. In Fig. 1 H repre- 
sents a vapour burner for burning liquid fuel. In Fig. 2 I re- 
presents ordinary firebars for the combustion of solid fuel which 
is preferably introduced into the furnace through a tube J 
secured in the top and bottom tubeplates of the steam and water 
chamber A, the top of the tube being closed, when fuel is not 
being introduced, by means of a cover. (Accepted April 13, 1898.) 


TEXTILE MACHINERY. 


12,663. H. Lawlor, H. Todd, and W. J. Rankin, 

ymena, d. D Wet Spun Yarns. 
(2 Figs.) May 22, 1897.—This invention relates to improvements 
in the method of and means employed for drying wet spun yarn 
after it has been cross-wound into the form of cylindrical rolls, 
dispensing with the hank drying and consequent operation of 
reeling heretofore necessary. The cylindrical rolls of yarn are 
preferably formed or cross-wound on perforated paper or metal 
tubes, and on a machine having a quick traverse, so that the 
completed rolls are comparatively open, or interstices are left 
between the several layers or strands of the yarn; consequently 
heated air can quickly penetrate the rolls in the drying process. 
The 2 ge for drying the rolls consists of a box or chamber 
in which are circulating pipes for circulating heated air amongst 
the rolls, and also a series of heated pipes on which the rolls are 
threaded, and the heat from these series of pipes acts rapidly on 
the rolls and quickly dries same, and in a very small space com- 
pared with hank drying heretofore practised. The wet spun yarn 
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cross-wound into the form of rolls 1 on perforated metal or paper 
tubes la is dried in apparatus constructed as follows: Preferably 
ina den box, ch , or small room are a series of steam or 
hot-air pipes or tubes 3 connected at their ends by bends 4. 
Steam or hot air from any convenient source is forced through 
the circulating pipes or tubes 3, being fed in at one end 6 and 
escaping at the opposite end 6, both ends being provided with 
valves if necessary. Between the pipes 3 are arranged a series of 
pipes or tubes 7 branching out from the pipes or tubes 3 or from 
connecting pipes 8, and the outer ends of such branch pipes 7 are 
free. The rolls 1 are threaded on to the pipes 7, and the outer 
ends of the latter are supported by double-hooked or curved 
supports or hangers 9 hooked from one pipe 7 to another, and 
then to one of the fixed pipes, such as 6, or to supporting 
brackets for assisting to carry the pipes 3. The contour of the 
pipes 3, 4, and 8 can be varied or modified without departing 
from this invention, but the drawings illustrate a convenient 
method of heating pipes 7. (Accepted April 13, 1898.) 


.10,740. S. Jowett and J. Dodson, Dudley Hill, 
Yorks. Process and Apparatus for Removing 
Burrs and the like from Wool. [3 Figs.) April 30, 
1897.—This invention relates to improvements in the process of 
and apparatus for removing burrs and the like from merino and 
other burry wool. The burrs are crushed by means of the ma- 
chine hereinafter described after the wool is washed and prepara- 
tory to carding. Crushing the burrs at this stage greatly facili- 
tates their removal during the carding process, as they are free to 
be extracted or removed from the very commencement of this 
process. The machine employed consists of a suitable screw gill 
or preparing box and at the delivery end of the box is fitted a pair 
of crushing rollers between which the film of fibres passing from 
the delivery rollers of the box is These crushing rollers 








are preferably located a suitable distance away from the box deli- 





very rollers, and are driven at a greater peripheral speed. In this 
case the fibres are supported in their passage from the box deli- 
very rollers to the crushing rollers upon an endless apron, and a 
rotary beater is employed to throw off the fibres as they leave the 
crushing rollers. Any suitable arrangement is provided to prevent 
the rollers lapping. The gill box A is of any ordinary construction 
and the wool may be fed by hand on to an endless travelling feed 
apron travelling over a steam chest B located inside the apron 
An apron formed of metal laths or the like linked together is pre- 
ferably used, as it permits the heat from the steam chest to reach 
the wool on the apron. A steam chest C is preferably placed 
under the gills. An endless leather apron D passes between the 
delivery rollers E round the small roller F and guide roller, and 





carries the wool from the rollers E to the crushing rollers H and 
H2, As the wool leaves the crushing rollers it is caught by the 
rotary beater T and thrown forwards on to the floor. An endless 
leather apron K, mounted on rollers, is provided to assist the 
rubber R? in keeping the roller H from lapping, and the apron D 
keeps the roller H? from lapping. The arrows in Fig. 2 show the 
direction of the motion of the parts. The roller H2 is mounted in 
bearings in the standards N, and the roller H is supported in 
bearing blocks, hung by rods to the caps of the standards, The 
roller H is adjusted just to clear the roller H? and allow the fibre 
to pass through without damaging it, but the rollers are not sutffi- 
ciently apart to permit burrs to pass without crushing them. The 
roller H_ is made sufficiently large that by its weight alone it 
crushes the burrs, but provision may be made for keeping it down 
if required. (Accepted April 13, 1898.) 


MISCELLANEOUS. 


90. D. Alfven, Stockholm. Centrifugal Separa- 
ting Machines. [4 Figs.) January 1, 1898.—This inven- 
tion relates to separating machines intended to separate by 
centrifugal action solid or semi-solid matters from liquids. The 
machine comprises a conical casing a provided with angular ribs 
or strips b placed in rows overlapping each other on the inner 
wall of the casing in such a manner as to increase in length from 
the top downwards and to form channels 0 of equal width between 
the rows of strips. These channels serve to carry the solid or 
semi-solid matter separated by centrifugal action along the inner 
wall of the casing in a downward direction. Above the strips b 
is a horizontal P ate k which is provided with apertures situated 
close to the wall of the casing a and which apertures are con- 
tinued in adownward direction by means of open-ended tubes k. 
cis the inlet for the liquid to be separated. The outlet for the 
separated particles is formed by openings d near the bottom of 
the casing, f are open-ended tubes, the bs gl ends of which = 
through the upper part of the casing a and into a receiver. The 
tubes pass at their lower ends into a box g! perforated as shown 
atg?so as to permit the passage of liquid whilst arresting that of 
any solid matter, the better to prevent the passage of which 
latter the sides of the box g! are preferably covered with suitable 

















filtering material. The operation of the apparatus is as follows: 
For the treatment of yeast, the mixture of the liquid and the 
yeast, being fed into the casing @ through the central feed tube c, 
is first forced by centrifugal action during the rotation of the 
casing a@ to the side of the horizontal plate & from which it passes 
through the tubes #1, to that part of the casing a in which the 
angular strips b are situated. The solid particles are then gra- 
dually forced towards the side walls of the casing a and enter 
between the strips b where, owing to the central action, they slide 
obliquely downwards over the — surfaces of the strips to the 
channels 0, and through which they pass direct to the outlet open- 
ings d and are forced out through the latter. The strips b check 
the otherwise too rapid movement of the yeast particles and pre- 
vent their becoming packed together in front of, and stopping up, 
the outlet openings. The fresh yeast liquid constantly enters 
through the inlet tube c, and the liquid portion separated there- 
from, having a less specific vity, passes through the perfora- 
tions g? in the walls of thé box g! and the coatings of filtering 
material to the upwardly extending liquid-discharge pipes J, the 
yeast particles which have a specific gravity nearly corresponding 
to that of the liquid being prevented from ype | the latter 
by the filtering material in the strainer. (Accepted April 13, 
98.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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CAUTION 


WE can give incontestable proof that we In- 
vented and Solely Manufactured under our 
own trade secrets, the material known from 
- January, 1885, to end of 1897, as BELL’S 
ASBESTOLINE. It can now only be obtained 
from us or our Agents under our registered 


name of 


Snowdrift Lubricant, 


of which anything now sold as Asbestoline is 
but an imitat on. 
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THE PARIS EXHIBITION OF 1900. 


Tue somewhat languid interest taken by the 
average British manufacturer in the Paris Univer- 
sal Exhibition of 1900 will probably be exchanged 
for surprise and disappointment when he learns 
that he must prepare his plans, formulate his re- 
quirements, and, in short, make arrangements for 
exhibiting, before the end of next August ; that is 
to say, in about two months’ time. Doubtless this 
will be the first of many surprises for those who 
intend to participate in the great Exhibition of two 
years hence. That a limit so unpractically short 
has to be fixed, is not the fault of the British Com- 
mission, which has no choice but to follow the | 
general regulations of the French Administration ; | 
but the question may well be asked—and, no doubt, 
will be asked in many quarters—why, since these 





from Machinery ; Fine Arts must go to their own 
court ; and even the Liberal Arts and Transporta- 
tion may be again divided. But in 1900 a totally 
different arrangement will prevail. There will be 
18 groups, and to each group practically a separate 
building is assigned. So that the fragments of the 
old-familiar British section will be found distri- 
buted over 18 different parts of the vast area within 
the enceinte of the Exhibition ; on the Champ de 
Mars, on the Trocadero, on the Esplanade des 
Invalides, along the borders of the Seine, within 
the limits of the Champs Elysées. We do not 
criticise the method of subdivision adopted by the 
French Administration ; it is they who make the 
Exhibition, or we would rather say it is they who 
prepare the battlefield of commerce for the nations, 
and those who accept the invitation to enter the 
lists have no right whatever to criticise the rules. 





Fic. 2, Rear Fagape or SMALLER Fine Arts BUILDING. 


general regulations have been in existence already 
more than a year, our industrials have only just 
been notitied of so revolutionary a change in Exhi- 
bition management, which compels them to come 
to a decision 18 months sooner than has hitherto 
been the universal custom. Admitting that no 
applications can be received later than the end of 
August next, there is no reason why manufacturers 
should not have received eight months’ notice of 





To decline an invitation is easy ; to grumble at the 
host’s idea of hospitality is unpardonable. 

The invitation in this instance having been 
accepted, criticism would be useless and in bad 
taste. But it is at least essential that the ex- 
hibitors upon whom the success of British parti- 
cipation wholly depends, should be made fully 
aware of what lies before them. To make up their 
minds prematurely is one condition ; to exhibit in 
one or more isolated groups is another. And here 


the unwelcome fact, instead of two months at the ; 
outside. While there appears to be no satisfactory | we may remark that the regulations compel (with a 
answer to this question, there is an excellent reason | few exceptions) a rigid adherence to the very excel- 
why a longer delay than the end of August cannot lent subdivision into some 120 classes, so that those 
be afforded to manufacturers for formulating and|—and there are many such—whose exhibits will 
sending in their applications. This reason is that | fall into various groups, will have to divide their 
the Paris Administration insists on receiving from | exhibits into as many parts as the system of classi- 
the various foreign Commissions, detailed informa- | fication requires, and it is easily conceivable that 
tion as early as February next. Unlike all previous | one good exhibit may have to be divided into half- 
International Exhibitions—and this will prove a | a-dozen insignificant ones. Exhibitors will readily 
second surprise for exhibitors — there will be no | realise what increased cost and trouble and relative 
British Section ; no large united area or areas, where | obliteration, this will mean. It was at one time 
the representative industries of Great Britain can contemplated by the Exhibition authorities that 
be massed together under one flag to make a strik- the system of classification should be so rigidly 
ing effect of Britain’s commercial power ; no large | enforced that similar objects should be shown side 
coloured space upon the map to guide the visitor | by side, regardless of nationality. This impossible 
to the combined exhibits of this country. Of| project has been so far modified as to give each 
course we have always been used to some sub-| nationality a space in every group, where national 
division. General Industries must be separated exhibits must be arranged according to the classifi- 





cation of that group. By this modification the ad- 
vantages (small enough in any case), of ready com- 
parison afforded by juxtaposition, are wholly lost. 
On the other hand, the arrangement may be ad- 
mired as good strategy in this commercial cam- 
paign, since it will divide up a hostile army 
into isolated companies. We cannot ignore the 
fact that we and the United States are the most 
dangerous and most feared enemies in the great 
war of competition. Germany is a dreaded rival 
too, but in this particular instance Germany 
occupies the peculiar position of being a specially 
honoured guest, who has never visited Paris since 
the period when her industrial greatness commenced. 
As for Russia, she will properly sit at the right 
hand of France, and if half the anticipations of the 
French press are realised (and one may fairly 
expect them to be realised), France and Russia 
combined will, of themselves, make the show of 
1900 surpass everything that has heretofore been 
attempted. 

All countries participating (even France, Russia, 
and Germany are, we believe, dissatisfied in this 
respect) will suffer from insufficient room, a draw- 
back greatly accentuated by the method of scat- 
tered grouping adopted. for this reason it is 
inevitable that the demands of British exhibitors 
for space must to a large extent go unsatisfied; 
nay, more, that the system adopted in France and 
Germany will be followed, and that many applica- 
tions will be refused. We do not talk now of the 
difficulties and dangers that will attend the work of 
accepting some, and rejecting other, exhibitors ; 
that is a question to be criticised later. But that 
the Commission must exercise a large selective con- 
trol over applications will be a matter of necessity, 
and not of choice, for they are limited to the in- 
sufficient space allotted. Perhaps, however, in 
view of the very insufficient time that will be allowed 
exhibitors to make up their minds and send in 
applications, the number of exhibitors may not be 
excessive after all, with regard to the space avail- 
able. Moreover, all Exhibition regulations are 
elastic. 

Meanwhile the preliminary work for the Exhibi- 
tion is going forward in Paris, and signs of the new 
buildings are becoming manifest in all directions. 
From this time forward that part of the Champs 
Elysées given up to the Exhibition, will be a scene 
of chaos, until the beautiful buildings, and attrac- 
tive grounds, rise out of it in order. Of the permanent 
buildings, the most important are the Alexander ITI. 
bridge, and the two Fine Art palaces, to which we 
have already referred in ENGINEERING. A detailed 
model of the smaller Fine Art building has been 
made, and we annex two engravings showing the 
front and back elevation, taken from photographs 
of this model. The problem to be solved by M. Ch. 
Girault, the architect, was how to make the best 
use of a trapezoidal area. The front of the palace, 
Fig. 1, is connected to the rear (Fig. 2) by oblique 
galleries, so that an inner court is enclosed. The 
palace is only in one storey, and access is gained 
by a broad flight of steps to the central entrance, 
which is surmounted by a dome; to the right and 
left is a long portico with Ionic columns, terminat- 
ing ina pavilion at each end. The inclined galleries 
forming thesides of the trapezoid are double ; one 
row is lighted from the outside, and the other, or 
inner row, is provided with skylights. The design 
of the rear fagade is well illustrated by Fig. 2. The 
enclosed court is semi-circular in form, the curved 
portion forming a fagade for a range of inner galleries. 


LITERATURE, 


Some Common Errors in Iron Bridge Desiyn. By W. C. 
Kernort, M.A., C.E., Professor of Engineering, Mel- 
bourne University. Melbourne: Ford and Son, 1898. 

Unper the above title Professor Kernot has issued 

an instructive little work, with examples culled from 

practice, of what to avoid in bridge design. Cer- 
tainly some of his specimens are, indeed, fearfully 
and wonderfully designed, and we regret to state 
that not a few are taken from the works of Eng- 
lish engineers. On this head it is, however, only 
fair to remark that irrational as many of the details 
have often been in English bridge practice, yet 
failures have been few, the designers compensating 
for the wear and tear which they have spared 
their brains in the drawing office, by insisting on 
first-class work in the yard, and by the adop- 
tion of frequently excessive scantlings. Indeed, 
the fact remains that many of these irrational de- 
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signs have proved better working structures than 
others far more carefully proportioned. Thus 
English engineers have always appreciated the ad- 
vantage of stiffness in a bridge designed to carry a 
heavy rollingload. Pin joints and single triangula- 
tion systems, although fulfilling perfectly all the 
requirements apparent in the stress sheet, have not 
proved satisfactory, in the case of small spans of 
below, say 120 ft., though for more important 
works it must be admitted that they have left 
little to be desired. On the other hand, trusses 
with a curved top chord and open triangu- 
lation have often been adopted by English 
engineers and have resisted well in spite of 
the bending stresses introduced by the useless and 
too often ignorant employment of sharply curved 
struts. The Jubilee Bridge over the Hooghly is 
quoted as an instance: of this latter kind of fault 
by Professor Kernot, but there is, nevertheless, no 
reasonable doubt as to its safety, though apparently 
the only reason for the excessive curvature at the 
ends of the top chord is to be found in the 
vitiated taste of the designer. 

In some points Professor Kernot appears to be 
behind the times in his remarks, as he reiterates the 
worn-out objections to structures with supera- 
bundant bars, a type of construction which can 
always be logically defended, and often possesses con- 
siderable advantages. Great accuracy in assembling 
the parts of such structures is by no means so essen- 
tial as Professor Kernot appears to imagine, or else 
many bridges which have proved perfectly satisfac- 
tory in practice, would long ago have shown decided 
signs of over-strain. The reason of this has more 
than once been set forth in our columns, and is to be 
found in the peculiarity of our structural materials. 
In fact, within certain limits the range of stress on a 
bar is the measure of its endurance rather than 
the maximum load. So that, speaking roughly, 
a bar is as safe when worked between 10 tons and 
5 tons per square inch, as when stressed between 
5 tons and O tons per square inch. In a structure 
with superabundant bars this range of stress can 
always be calculated, and is quite unaffected by 
moderate amounts of settlement, inaccurate fitting, 
and the like, which may, perhaps, increase the 
absolute maximum stress 30 per cent. or more. 
Further, steel being a plastic material, a seriously 
over-strained bar can, in a bridge with super- 
abundant members, stretch a little, and thus trans- 
fer part of its overload on to its neighbours. In 
fact, all experience shows that this class of bridge, 
in practice, gives, when well designed, no sign of 
the evils which have been attributed to it by 
professors who have studied the strain sheets rather 
than the elastic properties and working record of 
the materials employed. For small spans double 
systems are in general stiffer than their simpler 
rivals, and the saving of metal due to the fact that a 
large strut is more economical than two equivalent 
small ones is unimportant. For larger spans this 
latter consideration gives an advantage to the single 
system, it being economical to concentrate the 
metal, so far as compressive stresses are concerned, 
in as small a number of pieces as possible. For 
extremely large bridges, however, the connections 
are then likely to become clumsy, and the dimen- 
sions required are so great that practically the 
same working stress can be employed, whether a 

iven load is carried by one or by two struts. 

fr. George Morison, the well-known American 
bridge engineer, has, accordingly often adopted the 
double-triangulation system for his more important 
works. Again, in the case of bow-string girders 
the double system of triangulation practically re- 
moves the objection to the curved upper chord, as 
the panel points being doubled in number, the curva- 
ture being successive points, is too small to give 
rise to serious bending strains. In such a case this 
type of design becomes quite rational, as it is easier 
to make the cover plates lie close when they follow 
a continuous curve, thai when the upper chord 
has the true polygonal outline. 

Apart from this section of Professor Kernot’s 
work, which, as we have said, is out of date, we 
find ourselves in practically complete agreement 
with his remarks and suggestions, though, perhaps, 
he is inclined to exaggerate the practical conse- 
quences of the eccentricity of the lines of stress on 
a bar. Our own experience is that so long as the 
stress is not alternating, a moderate amount of eccen- 
tricity hardly affects the ultimate strength. This is 
however, no reason for connecting up a bar eccen- 
trically unless there are very special reasons for so 
doing. In practice the fault, and fault it is, is 





nearly always due to sheer carelessness on the part 
of the designer, as it is practically as easy to 
arrange the connections correctly as in the other 
way. Some of the examples of cross-girder con- 
nections which have been collected by Professor 
Kernot are simply ludicrous in their utter stupidity. 
Many of them were, we believe, designed by 
members of the Institution of Civil Engineers ; and 
if this be true, that body has not been at all pre- 
mature in its recent action, by which some addi- 
tional proofs of the efficiency of prospective 
members are required. One point to which 
Professor Kernot with justice draws attention 
is the excessive dimensions too frequently given 
to bridge piers. This fault is much more com- 
mon here than in the States, where calculation is 
held in higher estimation than the guess-work.too 
frequently seen on this side. Another matter 
to which the author draws attention is the shal- 
lowness of the girders too frequently seen in 
English bridges. In some cases there are, of course, 
reasons for this, as in that of the cross-girders of 
the Tower Bridge, animadverted upon by Professor 
Kernot. From a purely constructive point of view 
the latter is, no doubt, quite correct, as these 
girders could have been materially lightened and 
stiffened by attaching the suspenders to them at 
the curb line in place of at the line of the parapet, 
as has been actually done. This latter arrangement 
gives, however, a somewhat freer roadway, and 
money being no object, the use of these heavy and 
shallow girders finds its justification. The extra- 
ordinary construction of the suspension chains in 
this bridge, though not noted by Professor Kernot, 
seems much less easily defensible, and is not likely 
to be repeated elsewhere. The value of Professor 
Kernot’s little work is much enhanced by the 
numerous illustrations, which show very clearly 
the particular faults commented on in the text. At 
times, however, the author appears to carry the no- 
tions gathered from the elementary theory of struc- 
tures rather too far. The more complete theory 
which recognises the fact that we are dealing with 
bodies having the property of plastic flow, shows that 
in certain cases particular errors of design are more 
venial than he suggests; but certainly a designer 
who follows his hints may feel confident of not 
being led far astray. In fact, the only caution we 
would add is that the author has neglected to 
sufficiently emphasise the necessity of stiffness 
in short spans for railway traffic. If this is not 
attended to, the bridge, although showing an 
ample margin of strength in the strain sheet, may 
knock itself to pieces in a comparatively short time. 
In the case of large spans the deadweight is in itself 
a partial guarantee against this hammer action, but 
it is nevertheless found advisable even in pin-con- 
nected bridges to secure the cross girders to the 
main trusses by deep-riveted connections, in spite of 
the heavy secondary stresses thereby introduced. 
These stresses, it may be added, are generally 
totally ignored by the designer, but the stability of 
the bridge is, experience shows, in no way affected 
thereby, probably owing to the plastic yielding of 
material already referred to. 


Handbuch der Elektrischen Beleuchtung. By J. Herzoc 
and C. P. FELDMANN. Berlin, 1898: J. Springer ; and 
Munich: R. Oldenbourg. Pages 521 with 432 illustra- 
tions. [Price 16s.] 

Born the authors are practical men, Mr. Joseph 

Herzog being chief engineer of Ganz and Co., of 

Budapest, and Clarence Feldmann, chief electrician 

to the Helios Company, of Cologne, and they are 

known as authors of works on the Distribution of 

Lights and Lamps, 1895, and on Calculations 

of Electric Mains in Theory and Practice. The 

latter treatise has just seen its second edition. We 
will at once say that, in the volume before us, the 
treatment appears to be thoroughly appropriate 
and impartial, and that the claims and specialities 
of the two firms do not obtrude themselves in 
any way. The authors proceed from the simple 
to the more complicated, from sources of light 
and wiring, current distribution and regulation, 
auxiliary apparatus, the fixing of lamps, to whole 
installations and, finally, to examples of central 
stations. The sections on insulation and the suspen- 
sion of lamps, which are hardly in their proper places, 
and the condensed notes on central stations, are 
short ; the other sections have received about equal 
allowances of space. That means that the main 
object of the book, electric lighting, is kept well to 
the front. Dynamos and current distribution 
claim their place in such manuals ; but we have no 





descriptions of dynamos, and the reader will, no 
doubt, appreciate the broad, critical treatment, 
though we shall have occasion to point to passages in 
which either the desire to be brief, or something 
else, has led to peculiar statements. Thus we read 
on the first page that there are two kinds of electrical 
sources of light, that the second, represented by 
the arc lamp, is based upon the volatilisation of 
particles of carbons not in actual contact, and that 
the electric current serves as means to bring about 
this volatilisation. Arc lamps are hardly designed 
for this purpose. What is said on the phenomena 
of the arc and the filament, on photometrical units 
and photometry, and on the life and efficiency of 
lamps, however, is in accordance with the results 
of the most recent investigations. The influence 
of the potential difference on the arc is discussed 
mainly after Ayrton. It is further pointed out 
that there can be no counter-electromotive force, 
since the formerly-assumed difference of phase be- 
tween thecurrent and the potential difference of alter- 
nating-current arcs, has been disproved. Reliable 
measurements of the current consumption in con- 
tinuous and alternating-current arcs have been made 
by Blondel and Zigouzo with the aid of Blondel’s 
lumenmeter, which is described. The continuous- 
current arc proves to bea little more economical than 
the alternating arc, but certainly not byanything like 
100 per cent., as the Frankfort Exhibition Com- 
mittee, and also Fleming and Petaval, had con- 
cluded. According to S. P. Thompson, the energy 
relations, and hence also the spherical light intensity 
per watt, should be the same in both cases. The 
photometrical problems might suitably have been 
disposed of together, instead of being separated. 

As regards incandescence lamps, constancy of 
luminous intensity and absolute duration of life 
would, according to experiments conducted by 
Feldmann and others, with 500 lamps obtained 
from 28 different manufacturers, appear to be best 
served by an initial current consumption of 3 watts 
percandle. It is, however, not advisable to burn 
a lamp until it gives out. In certain respects the 
authors would prefer 2 or 2.5 watts ; but 3-watt 
lamps are again more able to resist fluctua- 
tions in the electromotive force. Coming to 
arc lamps, regulation and construction, we find 
descriptions of the continuous-current lamps of 
Krizik and Piette, known also as Pilsen lamps 
in England and as Schuckert lamps in Ger- 
many ; of Siemens and Halske ; of the Allgemeine 
Elektricitiits - Gesellschaft ; and of Kéorting and 
Mathiesen (both the latter are designed for low- 
current intensities); further, of alternating arc 
lamps of the Helios Company, distinguished by 
Coerper’s small reflector within the globe immedi- 
ately above the arc and a larger ring reflector 
outside, and of Schuckert. Then follows a chapter 
on are carbons and their tests with general notes 
on their manufacture. There are a few pages on 
enclosed ares, referring only to Marks and the 
‘‘pioneer” lamp, which, according to Marks, 
Houston and Kennelly, is as efficient as the open 
arc, whilst Blondel, supported by other experi- 
menters, estimates the efficiency as two-thirds that 
of the open arc. The enclosed arc would, there- 
fore, occupy an intermediate position between 
ordinary arcs and incandescence lamps. 

The incandescence lamps are treated in the same 
manner. Brief descriptions of a number of sockets 
and holders and new lamp types are followed by 
notes on the manufacture of filaments and by more 
explicit information on the sorting and testing of 
lamps, anda critique of the rules of the German 
Union of Electricians, whose various paragraphs 
permit of selling lamps for 108, 110, and 112 volts 
as 110-volt lamps. , The tests which the consumer 
can himself apply will not be of much use, we think ; 
the consumer will hardly be able to watch the fila- 
ment while slowly raising the potential difference. 
Remarks on the grouping of lamps and on lamp 
reflectors bring this first section to a conclusion. _ 

The second section deals with conductors, their 
materials and sections, strength, suspension out- 
side and inside, insulators, cleats and conduits. 
Why ceiling roses, pendants, chandeliers, lanterns, 
and posts are left to Section VII. we cannot say. 
Paper insulation is not forgotten, but is mentioned 
neither in the index nor in the table of contents ; 
to look for paper tubes under ‘‘ Verlegung in 
Rohrwegen ” can hardly be expected of the reader. 
The remarks on insulating materials are very scanty. 
Cables come last in this section. 

So far, the adoption of the general plan to proceed 
from the simple to the more complicated has not 














JUNE 17, 1898. ] 


ENGINEERING. 





749 








introduced any difficulties. But the third section, 
on current distribution, networks, resistance, capa- 
city, impedance, &c.; on connections of generators, 
and on generators themselves, might profitably 
have been written in the opposite order. Discus- 
sions concerning the grouping of polyphase con- 
ductors precede the brief explanations of the inner 
connections in dynamos. Some of the remarks are 
of a perplexingly condensed character. We trans- 
late the seven lines on ‘‘the rarely applied series 
dynamos. The series coil consists of compara- 
tively stout wires, and is connected in series to the 
armature. One of its ends and one of the armature 
poles form the two terminals. The tension rises, 
on account of the growing field intensity, strongly 
with increased loads, unless the field is weakened 
by means of a rheostat joined in parallel to the 
series coil. Concerning shunt dynamos, which for 
some reason are placed before the certainly simpler 
series dynamos, we read: ‘‘ The field coil branches 
off from the armature terminals. As now [sic / ] 
with constant field and constant speed the electro- 
motive force remains constant, the potential differ- 
ence at the terminals, however, diminishes owing to 
the loss [which ?] in the armature, the field will be 
weakened with increased load. Further, that part 
of the armature coils contained between the pole 
horns of the field magnets generates ampere turns, 
opposed to the useful ampere turns, which likewise 
weaken the field. The consequence is that in shunt 
dynamos the tension at the terminals diminishes 
rather strongly, when the load is increased, unless the 
field is strengthened by means of a rheostat coupled 
in series to the shunt coils of the field.” This is 
the worst specimen of hopelessly involved and 
faulty phraseology we have noticed ; but the lan- 
gauge might frequently be simpler and clearer. 
The principles of connecting alternators in parallel 
are well exposed, and due credit is given to 
J. Hopkinson, Blathy, and Mordey. 

In the fourth section, on regulation, which 
naturally travels over similar ground, the authors 
distinguish regulation for constant tension, for 
temporarily changed tension, for constant-current 
intensity, regulation by balancing (the Ganz egali- 
sator, phase regulation, &c.), and regulation for 
variable effects, stage lighting, &c. Direct dynamo 
regulation, auxiliary generators, feeders, trans- 
formers, boosters, and further accumulators are 
mentioned under the various headings. The article 
on stage lighting illustrates the continuous-current 
modulator of the Allgemeine Elektricitats-Gesell- 
schaft, and the alternating-current modulator of 
the Westinghouse Company. 

After the fifth section, auxiliary apparatus, fuses, 
lightning arresters, measuring instruments, electri- 
city meters, &c., we come to subjects which the 
reader might think already disposed of : insulation 
and fault testing, and the safety rules of various 
institutions. With regard to the recognition of the 
phenomena of static charges in alternating-current 
concentric cables, priority is claimed for Blathy, 
who laid down the first concentric cables in Rome 
in 1886. In the seventh section, already men- 
tioned, we notice that in the restaurant of the 
basement of the new Hamburg Town Hall the 
chains of the electroliers serve as conductors. 

The eighth section—illuminating plants—deals 
with the general classification of installations, with 
boilers, engines, turbines, coupling, light consump- 
tion at different hours in various seasons and under 
different latitudes, with plant efficiencies, primary 
costs of all parts, tariffs, and general finances. In 
the last section the chief features of some central 
stations are summarised. These are: Three-wire 
systems of twice 110 volts with accumulators (Sie- 
mens and Halske, at Copenhagen); same with 
accumulator sub-stations (Schuckert, at Diisseldorf) ; 
alternating-current supply with steam power (Helios 
Company, at Cologne) ; with water power (Oerlikon 
Company, at La Goule) ; incandescence lamps in 
series (Helios Company, North-East Sea Canal) ; 
and combined three-phase and continuous-current 
supply (Ganz and Co., at the wharves of the Danube 
Navigation Company, Buda-Pesth). 

The work is thoroughly up to date. That it is 
not exactly rich in references is not a matter which 
calls for any expression of particular regret. We 
must mention one circumstance, however, which 
does not strike us for the first time in recent publica- 
tions emanating from various countries, including 
our own. We find quotations from English, 
French, &c., journals, frequently with reference to 
abstracts as published in German periodicals. This 
may be simply for the convenience of German 


readers, and the honesty, if we may say so, is com- 


mendable. But not rarely we have nothing but 
the German reference ; some of Blondel’s papers 
seem to have been discovered in the columns of the 
Electrical World. Authors should study the 
original papers, we think. Too many books are 
written, not a few hastily compiled. We should 
not utter this comment if the volume before us 
were not of a decidedly superior kind. In 
another respect, we believe, Continental books 
are more frequently at fault than English pub- 
lications ; we allude to the alphabetical index. 
In this instance, the interesting and unique in- 
stallation of 250 incandescence lamps in series on 
the banks of the North-East Sea Canal is not men- 
tioned at all in the index, although repeatedly re- 
ferred to in the manual. The installation was fully 
described in our series of articles on the Canal 
which appeared in 1895; we are glad to read once 
more that it has proved a success. For so compre- 
hensive a manual an index covering about four 
pages is altogether insufficient. In conclusion, we 
may say that we are not convinced of the advan- 
tages of the general arrangement adopted, and that 
the authors would possibly have done better to 
devote more space to their specific subject and to 
curtail or leave out certain sections. But this is 
a difficult question of expediency which we do not 
wish tu press. An electrical engineer has manifold 
duties, and he will find this manual a reliable and 
very useful guide. The publishers have bestowed 
their usual care upon the volume. 
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Tue Roiiinc-Mitt DerartMent—(continued). 

WHEN the plant was first put down, only the 
manufacture of thick merchant plates was contem- 
plated ; therefore an overhead traveller of 20 tons 
only was erected with a span of 19 metres 
(62 ft.), and a length of travel of 75 metres 
(246 ft.). When Messrs. Schneider and Co. de- 
cided on the rolling of armour-plates up to 
40 tons weight, this part of the plant became in- 
sufficient, and an overhead traveller of 60 tons 
had to be added. For this the carrying girders 
were strengthened to span the length of 35 metres 
(115 ft.) over the armour-plate mill; these were 
supported on extra pillars. Formerly the travel- 
lers were driven by a transmission shaft, but they 
are now worked by electric motors coupled to 
the original mechanism. The lifting speed of the 
load of the 20-ton traveller is 5 metres (16 ft. 4 in.) 
for 8-ton weights, and 1.25 metres (4 ft. 1} in.) 
per minute for loads up to 20 tons. The carrier 
travels 10 metres (32 ft. 9 in.) and the traveller 
20 metres (65 ft. 7 in.) per minute. The speeds of 
the 60-ton traveller are about the same. In the 
same axis as the armour-plate mill and 26 metres 
(85 ft. 4 in.) distant, is a large hot shearing 
machine, worked by steam, to cut steel plates 
1.20 metres (3 ft. 11} in.) wide and .120 metre 
(4¢ in.) thick, or .700 by .200 metre (27,°,; in. by 
7& in.), to prepare slabs for the other mills. A 
line of rollers unites this machine with the mill, 
and a series of rollers beyond the blades is added 
in a jointed frame which gives way under the 
pressure of the cut piece. The flywheel is fitted 
by a key which will break in case a piece unusually 
resistant should come between the two jaws. The 
top blade holder is thrown in gear by a hydraulic 
ram. The steam engine driving these shears is of 
the following dimensions : 

Diameter of cylinder 

Stroke... és ae 

Revolutions per minute 
The intermediate toothed-wheel gearing has a ratio 
of 56 to 1, corresponding to three strokes of the 
tool per minute. This shearing machine is placed 
under the 15-ton electric travelling crane referred 
to in our description of the blooming mill. 

All the steel merchant plates are annealed sepa- 
rately before shearing in furnaces, which will be illus- 
trated in another issue. The plate is deposited on the 
floor, and is brought to the furnace by tongs fitted 
ona rod, the whole being drawn by a chain hooked 
on a portable steam crane. The plate slides on 
brick fire-bridges as far as the opposite side of the 
furnace ; it is heated to a determined temperature, 
and is drawn out of the furnace from the rear. It 
is then left to cool down on slabs. The furnace is 


0.550 m, (211% in.) 
0.500 ,, (193% ,, ) 
168 


7.900 metres (25 ft. 11 in.) long, 3.100 metres 





(10 ft. 2 in.) wide; it is fired by two grates of the 


usual type, 1000 by 700 (392 in. by 27, in.), pro- 
vided with a steam jet. The flames divide through 
openings, the position and size of which have been 
determined by experience, the outlet of the gases 
to the chimney being near the furnace doors. 

There are two furnaces of this type. 

Sheet Mills.—As already stated, two processes 
are followed at Creusét for the manufacture of 
sheets: 1. By rolling out the slabs immediately 
after they have been cut hot. 2. By rolling out 
the slabs after these have been reheated in hori- 
zontal furnaces. By the first process, blooms pro- 
portionate in weight and section to the slabs re- 
quired, are taken from the shearing machine, and 
placed near the blooming mill already described. 
When a greater number of blooms are produced 
than can be dealt with in the sheet mill, the re- 
mainder are kept hot under a layer of ashes. The 
blooms are placed by means of trucks in two small 
reheating furnaces, fitted with one grate of the usual 
type, provided with air blast ; the waste gases heat 
multitubular boilers of 135 square metres (1453.18 
square feet) heating surface, of the same type as 
those already described. After a few minutes’ 
reheating, the blooms are carried on a truck, and 
placed on the lifting platform feed-rollers. 

The slab mill has three-high rolls ; it is shown in 
Figs. 199 and 200 of our two-page plate, and 
in the general view of the sheet and plate mills, 
Fig. 198. The engine drives the middle roll 
pinion ; the roll revolves in bearings which rest 
on shoulders carried by the housing frames ; its 
height is fixed and the position of the top and 
bottom rolls is determined by adjustable wedges in 
order to obtain the required thickness for the bar. 
Only two types of slab bars are rolled in the same 
set of rolls ; the largest size is .235 metre (9} in.) 
wide and the smaller .175 metre (6{ in.) wide, the 
minimum thickness of the former being 13 milli- 
metres (4 in.) and of the latter 8 millimetres (;%, in.). 
The rolls now in use have eight grooves, alternated 
for the two sizes of slab bars. The speed of the mill 
is 54 revolutions per minute; the mean diameter 
of the roll is .700 metre (27,°;in.); and their length 
2.400 metres (7 ft. 10in.). The bloom is rapidly 
transformed into a flat bar, and is afterwards 
carried to a quick-working shearing machine, 
which cuts it in two, four, six, or eight slabs in a 
few seconds ; the temperature is still maintained 
to 1000 deg. or 1050 deg. (1877 deg. Fahr.) when 
they are taken to the sheet mills. The train in 
which the slabs are rolled out into sheets consists 
of five pairs of housings, each with two rolls ; four 
of these are for direct rolling, the fifth being used 
for the sheets that require reheating. The shear- 
ing machine is placed opposite the middle mill so 
as to reduce to a minimum the travel of the slabs ; 
these are taken by boys from the shearing machine 
to the mills, generally in pairs, following the lines 
shown in dotted lines in Fig. 198. 

Figs, 199 and 200 show the general arrangement 
of this train; the roll-setting gear is operated 
mechanically by means of a transmission, worked by 
the train itself, which acts by belting and friction 
cones upon the screws of the roll-adjusting wedges 
and upon a pressure indicator ; this is in sight of 
the workmen, and of the boy in charge of the 
adjustable gear. The top roll is worked by con’ 
necting shafts, and balanced by hydraulic rams. 
In the fifth mill the top roll is free, and the screws 
which act upon the adjusting wedges are indepen- 
dent, and worked by a handwheel. The rolls were 
formerly .620 metre (242 in.) in diameter ; they 
are now .650 metre (25% in.) diameter and 1.200 
metres (3 ft. 11} in.) long; the bearings are .480 
metre (18% in.) in diameter, and the ends .400 
metre (15? in.) 

The rolls, which are of hard cast iron, are cooled 
by a stream of water after each operation. The 
bearings are lubricated with tallow. The roils 
used for finishing thin sheets are not watered, and 
their bearings are lubricated with hot grease. The 
thicknesses rolled in this train vary from .6 mill- 
metre (24 G) in sheets weighing 9 kilogrammes 
(20 lb.) up to 4 and 5 millimetres (} in. and ;; in.) in 
sheets weighing 63 and 78 kilogrammes (139 Ib. and 
172 lb.). The thinnest sheets are obtained by 
rolling them in series of two, three, and four sheets, 
one over the other, after reheating in a horizontal 
furnace. The apparatus for doubling the sheets is 
placed level with the floor; it consists of two 
jointed flaps, worked by hydraulic pressure, which 
come together vertically. The sheets, placed 
on these flaps, opened out horizontally, are held 





down by a flat bar placed over the joint, and 
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openings, the section of which is regulated to 
obtain a uniform temperature, namely, about 
700 deg. Cent. (1292 deg. Fahr.) in the centre of the 
annealing chests. The chests consist of a cast-iron 
bottom, covered by a cast-steel bell, the joint being 
made with fine sand. The furnace will hold 90 
tons of sheets, distributed in chests of various 
sizes. It is served by an overhead electric traveller, 
of 15 tons lifting power. The lifting in and out of 
the chests and the placing of the arched covers are 
effected rapidly ; three close-annealing operations 
are effected per week ; the coal consumed averages 
140 kilogrammes (308 lb.) per ton of sheets, fire 
lighting included. This furnace is only used for 
annealing ordinary-quality sheets. The sheets that 
require special handling, and annealing at a higher 
temperature, such as dynamo sheets, for instance, 
ave annealed separately in other furnaces. 

In the same building thin sheets are stored 
according to weight and sizes in special frames, 
and in quantities varying between 1200 and 1500 
tons. 





THE DESTRUCTION OF THE UNITED 
STATES BATTLESHIP “MAINE.” 
By Lieut.-Colonel J. T. Bucknit1, 
late Major R.E. 
(Continued from page 717.) 

WE must now pass to the evidence of the wreck 
itself, and the principal witness is Ensign W. W. N. 
Powelson, United States Navy, serving in the 
U.S.S. Fern, which arrived in Havana at 3 p.m. the 
day after the explosion, one result of which must 
certainly be to establish the reputation of this young 
officer as a close and scientific observer, and a 
highly intelligent witness. 

His description of that part of the wreck which 
can be seen from the surface was as follows: 
(Page 43)... . This part of his evidence was 
given on February 23. 

‘‘The forward part of the ship, forward of the 
after smoke pipe, has been completely destroyed, 
as far as all appearances go. The conning-tower 
now lies in a position opposite the door leading into 
the superstructure aft, and to starboard. The 
conning-tower is inclined at about 110 degrees to 
the vertical, with the top of the conning-tower in- 
board (Photo 15). The forward 6-in. superstruc- 
ture gun now lies completely turned upside down 
over the after starboard 6-in. superstructure gun. 
The frames which supported the deck plating and 
planking of her port gangway forward of the main 
deck are bent upward and against the superstruc- 
ture, the angle of bend decreasing as you go aft. 
The fixtures underneath the main deck on the port 
side consisting of pipes, wood casing for electric 
wires, standing lights, &c., have been completely 
wrecked, while on the starboard side these fixtures 
occupying a similar position are in some cases 
intact. 

‘* This is specially so under the conning-tower at 
the starboard side, where the woodwork of the elec- 
tric wires is scarcely burnt at all. 

‘*The port bulkhead between the main deck and 
the berth deck at the conning-tower support has 
been blown off on both sides, but a great deal more 
on the port side than on the starboard. The fire- 
room hatch immediately abaft the conning-tower 
support, between the main and the berth deck, has 
been blown open in three directions, aft, to star- 
board, and to port. The forward side of the hatch 
being stronger, forming the support of the conning- 
tower, was not much injured. The pipes in this 
hatch were very little injured. The protective 
deck under the conning-tower supports, where it 
is secured to the armour tube from the conning- 
tower, is bent in two directions. The plates on 
the port side are bent up, and the plate on 
the starboard side is bent down with 
reference to their original position. There is a 
beam supporting the protective deck a few inches 
abaft the armoured tube. This beam to port of the 
midship line was bent up to starboard of the mid- 
ship line. The rivets were sheared. The beam 
broke at the midship line . . . where pipes passed 
through it. The rivets holding the beam to the 
deck were sheared almost at right angles to the 
fore and aft line. The starboard crane was broken 
completely off—due to the superstructure falling 
upon it. The boat crane supports are bent, 


but the crane itself seems intact (Photo 7). ... 
The forward smoke stack now lies forward side 
up along the starboard quarter-deck, about the 
position 


of the waterways. The after smoke 





pipe lies with its forward side uppermost, just in- 
board of the port turret. (Photo 16.) The main 
masthead was broken at a point about 4 ft. from 
the lantern. The foremost fell forward, and a little 
to port.” [This is not probable. More likely due 
to the slew of stern portion of wreck to starboard 
after the explosion, as will be explained later. ] 
‘‘ The break just forward of the port crane at the 
main deck is a very clean one. . . Just forward 
of the conning-tower, underneath the main deck, 
two beams ineet at right angles, one fore and aft, 
and the other athwartships. The fore-and-aft beam 
is broken at the point where it touches the athwart- 
ship beam. Both parts of the broken beam are 
pushed from port to starboard. ... A piece of 
side-plating just abaft the starboard turret is now 
visible 15 ft. forward of the starboard crane. This 
plate was bent outward, and then the forward end 
bent upward and folded backward upon itself. This 
plate was sheared from the rest of the plating 
below the water line”... . which ‘‘has been 
pushed outward to starboard. The superstructure 
gratings from the engine-room hatch were blown 
off. ” 


The other evidence concerning the wreck above 
water was given by Naval Constructor J. B. 
Hoover (page 242), who visited the wreck and 
examined such portions as were above water, espe- 
cially ‘‘three portions which are in a fore-and-aft 
line some distance forward of the middle super- 
structure ” [see Photos 3 and 13]. He identified 
the after one of the three as ‘‘a portion of the ship 
from frame 17, showing a portion of the second 
longitudinal and main frame 17 and the outside 
platings doubled—thrown up and doubled to star- 
board. Bottom platings thrown up and doubled 
back. . . . Frame 17 is canted. The port frame 
is come by and gone over to starboard. That por- 
tion of frame 17 which appears above water” was 
... “about 5 ft. from the middle line of the 
ship.” Tle stated that frame 17 was 1034 ft. from 
the after funnel; and it is now only 93} ft. 
from it. 

The middle object showing above water is ‘‘a 
portion of the protective deck abreast of the chain 
locker—port side. This was at its proper distance 
from the normal point in the ship before re- 
ferred to. 

The third and forward piece of wreckage is ‘‘a 
portion of the berth deck, broken off at frame 19 
with part of the cellulose compartment bulkhead 
attached to it . . . port sideof berthdeck.” .... 
‘*Tt was twisted right round to starboard.” .... 
“The lower portion of the ship was thrown up 
and abaft the same portion of the ship at the berth 
deck,” ... . ‘‘all coming from points which are 
in the same vertical plane” . . . . (page 244) ‘‘ the 
forward part of the 6-in. magazine is just below 
the three pieces of deck as they originally were. 
The forward 6-in. magazine commences at frame 
18. The wreckage goes from 17to19... 18 isa 
watertight bulkhead. The magazine goes from 18 
to 21. There are two magazines there.” 

Carpenter Helm (page 245) gave corroborative 
evidence. .. . ‘‘these three pieces of wreckage 
seemed to be twisted around from aft to forward 
about 90 deg., turned completely around.” 

There is no doubt about the accuracy of the above 
evidence. The wreck was there to prove its 
veracity. What then does it amount to? 

1. That a great explosion must have occurred 
somewhere near to and rather forward of the con- 
ning-tower, which is also the location of the for- 
ward magazines. 

2. That the explosion effects were greater on the 
port than on the starboard side of the midship 
line. 

3. That portions of the bottom of the ship near 
frame 18 were found at the surface. 

4, That the fore part of the ship had sunk, the 
only parts showing being wreckage in the neigh- 
bourhood vertically of the said magazines. 

Next, we come to the evidence of the wreck under 
water, and we must fain be content with the reports 
of divers, whose inaccuracy is proverbial. More 
especially is this the case when the divers are not 
constantly employed as such—like the divers of a 
ship’s company. For instance, when Gunner 
Morgan brought up word that he fell into a hole 
in the mud, and that everything near the hole 
seemed to be bent up as far as he could judge, the 
Court asked Mr. Powelson, ‘‘ What weight do you 
give to this statement ?” and he replied, ‘‘ No 
weight, Sir, . . . because I think he may be mis- 
taken about it,” and although this hole was testi- 








fied to by others of the ship’s divers, Mr. Powel- 
son’s caution was fully justified in the end when 
an expert diver proved that no such hole existed. 
His evidence on this matter will be given later on. 

Mr. Powelson also said, ‘‘ the divers do not seem 
to be able to express themselves as to what they 
see down below.” They see things, but do not 
know what they are.” 

It would probably weary the reader to give even 
a summary of the evidence obtained from the ship’s 
divers, who worked under the able direction of Mr. 
Powelson ; especially as they occasionally discovered 
such an article as an armour-plate which a few days 
afterwards they were unable to locate, and could 
only account for its absence by suggesting that it 
had sunk into the mud. One of the ship’s divers, 
Olsen by name, appears, however, to be exception- 
ally intelligent, and it was chiefly through his re- 
ports that Mr. Powelson was able to draw the sketch, 
‘* Exhibit H,” (see ENGINEERING, page 503 ante) of 
the fore part of the vessel, as it lay in the mud. The 
discovery of the inverted V-shaped bottom plate 
at surface near frame 18, convinced Mr. Powelson 
that the bottom of the ship had been thrown up 
and not out; under the forward 6-in. magazine. 
He could now see frames 16, 17, 18 and 19, and 
watertight longitudinal ‘‘No. 2 port.” He could 
‘*feel with boat-hook, longitudinal No. 1”... . 
could ‘‘see plating running down under water for 
about 15 feet aft of frame 17, and 20 feet forward 
of frame 17.” 

The reasons he gave for identifying same are 
ingenious and convincing. In a number of pages 
he (and diver Olsen present to check him) details 
what Olsen has found under water; and among 
other matters, on page 111 are these words: ‘On 
the bottom forward where that frame was thrown 
up it would seem to me that the force was com- 
municated some distance through the water, be- 
cause this thing was lifted up instead of being 
battered in. It was a force which was cushioned in 
some way because the diver tells me there was a 
bulge in plates between the two frames, and such a 
force as that would be a cushion pressure. So the 
plates not having been broken in, this explosion 
may have occurred aft, and the frames forward of 
the transverse armour being weaker than they are 
aft, the ship might have been lifted up there by 
this cushion pressure from further aft.” 

Referring to Exhibit H, Mr. Powelson (on page 
205) counted nine frames in the flap A, and iden- 
tified the top one as frame 17. Counted ten frames 
in flap B and identified the top one as frame 144. 
The floor plates on 21 and 22 were bent forward 
from original position. Flap A turns underneath 
the keel about 10 in. and then ends with ragged 
edges. The green-coloured plating is under flap B. 
It slopes about the same, 45 deg. The green out- 
side plating runs down about 10 ft. below the end 
of it, and enters the mud.” [Hence more of the 
inside plating was blown away than of the out- 
side plating, which certainly points to an internal 
force as the cause of it.] ‘‘When standing in 
the mud Olsen could feel the keel slope up aft 
and to starboard. He found no raised and 
sunken plating. It was flat for 12 ft. up at right 
angles to the flat of the keel; 12 ft. out from the 
wreck Olsen found canned goods in the mud un- 
hurt. Mr. Powelson identified entrance of keel 
plate into mud at frame 7. Above this Olsen 
found the ram plate, which sticks out from the side 
of the ship on each side at the bows.” [Then follow 
various details of keel, which Olsen followed foot 
by foot and reported. | 

He found that abaft C (vide Exhibit H) the inner 
bottom had large corrugations bent in it. The 
bottom plating on each side of the keel near C 
slopes downward from the keel, the edges of the 
plate are ragged. ‘‘ At frame 22, starboard side, 
Olsen found 8 ft. or 10 ft. from keel, 30 or 40 six- 
pounder shells detached from the cans, and a lot of 
brass cases seemingly exploded. He found many 
more projectiles than cases, but he found some 
uninjured things which he sent up, and when 
examined they proved to be unburnt. The site of 
the 10-in. magazine is covered with wreckage, which 
seemed to have come from port to starboard. Olsen 
found a good many 6-in. shell and some powder 
tanks to starboard of frame 24. One tank he sent 
up. It was battered, but evidently had not 
exploded.” 4 

There is a good deal of evidence concerning 
recovered powder tanks, which, it was considered, 
could not have exploded, some with their end or 
ends out, some with side open. It must, however, 
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be borne in mind that when powder in a tank is 
ignited by a surrounding explosion, the effect will 
be very different to the explosion of such a tank in 
the open air. The surrounding explosion produces 
a pressure on the outside of the tank, which pres- 
sure may still exist when the powder inside the 
tank is itself ignited. Consequently, although the 
powder in any one tank may all be consumed during 
the general explosion, the difference of the pres- 
sures on the inside and outside of the tank might 
never be so considerable as to do much damage to 
the tank itself, and the maximum difference would 
probably be that due to the general explosion, and 
would cause a crushing in of the tank before its 
contents were ignited. ] 

‘‘Olsen found the outboard bulkhead of the 
10-in. magazine bent outward and about hori- 
zontal.” [This of course, points to an internal 
force.] ‘* Olsen found inner bottom at this magazine 
cracked open 3 ft. wide—edges ragged but turned 
neither in nor out.” Olsen broke off some wood- 
work in the 10-in. magazine, and on examination it 
proved to be unburnt. 

Olsen made further examinations of the bent 
keel and (page 232) said ‘‘ the angle between the 
forward keel to frame 18 and the mud is about 
60 deg. At frame 23 it is nearly vertical for about 
20ft. The bottom plate secured to this part of the 
keel extends 4 ft. or 5 ft. on each side of the ver- 
tical keel. The flat part of the keel abaft point C 
(see Exhibit H) is horizontal. 

The vertical part stands up, and the inside skin 
alongside of it slopes downword on both sides of 
the keel. The inner bottom was corrugated fore 
and aft. 

Question by the Court: ‘‘In accounting for the 
depression of the bottom on both sides of the keel, 
did you think that the bottom knocked down or 
the keel shoved up?” Answer: ‘I could not tell 
which.” 

[Surely the longitudinal corrugations distinctly 
prove that it could not have been due by the latter. 
Had the vertical keel been ‘‘shoved up” so as to 
bend the inner bottom downwards the inner skin 
would be as tight asadrum. On the other hand, 
if the inner bottom were driven down by an inside 
explosion which also drove out the sides of the 
ship, a gas pressure on the outboard surfaces of the 
flanking longitudinals might crumple the inner skin 
into fore and aft corrugations. These corrugations 
may, however, have been produced by movement 
of the hull of ship during, or after, the explosion. ] 

Olsen found a bulkhead lying flat, and bent to 
starboard. It was identified by its light-box 
as being the bulkhead between the 10-in. maga- 
zine and a coal bunker. Olsen (page 249) said : 
‘“Went down at frame 31 and found bottom 
thenceforward for 10 frame spaces where she is 
‘cut off entirely’ [i.e., at frame 21]. Also found 
that at frame 35 and from thereforward she is 
blown up and over to starboard. . . . Forward 
of frame 31 the bottom has gone. Examined fore- 
part of ship, which is in fairly good condition at and 
forward of frame 17. The deck makes 45 deg. or 
50 deg. with the horizontal. The forward part lies 
on its starboard side.” Mr. Powelson (page 248) 
made certain angular and other measurements, and 
the resulting plan of forward part of ship with 
reference to the after-part of hull would be shown 
thus : 





— ar b 
4514. Ss 
R position of ram in the mud. 
B_,, 4, bent keel near surface. 
S 4, 4», after smoke er. 
M_,, ,, mast still standing. 
R S was found to be 99 ft. 
BR ” ” 42 ” 
BS ” ” ” 
Angle M BS = 2 deg. 10 min. 
» SBR = 94 deg. 


The evidence of other ship’s divers is voluminous, 
and we have no space to repeat it ; but the evidence 
of two expert divers of the Meritt Wrecking Com- 
pany must be examined on account of its clearness 
and importance. 

The first, Captain G. Haggerty, has been a diver 
for 37 years. After he had salvaged bodies, ship’s 
papers, &c., he examined the wreck. He found 





the protective deck aft on the port side with the 
upper side against the ship’s side and waterways. 
It (the 2-in. steel deck) juts out at 30 deg. with 
the horizontal. It is about 30 ft. wide, and is just 
forward of the port turret. It stretches 35 ft. or 
40 ft. forward of the break, and runs a little 
further forward on the bottom than on the top. 
Felt armour-belt underneath. It has been pulled 
over to port, and the beams of the deck are on 
top. That which is now the outer edge was 
formerly inboard. The break in the protective 
deck runs athwartship and the deck is folded back 
from forward to port. The edge which was 
forward is now aft, and is cut off sharp. [Very 
important. The Maine was about 60 ft. wide at 
the forward turret, consequently this 30 ft. of pro- 
tective deck means about half of it—the port half. ] 

Mr. H. Dwyer, one of the regular divers of the 
same wrecking company—has been a diver since 
1876—states (page 262)... . ‘* Frame 36 topside 
top of armour to main deck bears out until almost 
horizontal at the forward edge where armour is 
broken off. Next plate gone completely, i.e., 
between last-mentioned plate and turret, 18 in. 
beyond end of last plate, side of ship is cut down 
completely, and he walked into her on the inner 
bottom. Inside found afore and aft bulkhead in- 
tact, also a bulkhead on the after side of the for- 
ward boiler. The protective deck, however, was 
lifted 3 ft. or 4 ft. off it. 

At about frame 40 the port deck is in its place. 
Found inner bulkhead of wing passage intact right 
forward to frame 30. This was all to starboard. 
Found two forward boilers on starboard side all 
right. Then went to port side and found the two 
forward boilers there in good order, but the after 
one of the two had rolled aft a little. The felting 
on the forward side of the port forward boiler was 
‘fall burned off.” At forward end of forward star- 
board boiler the protective deck is raised almost 
vertical, and comes out of the water. [Important 
evidence, proving that the explosion was not a 
boiler explosion.] (Page 274). Dwyer was recalled 
and gave further evidence, said : Recent dives show 
him ‘‘proportion of ship laying on its starboard 
broadside—stem flat on bottom.” [This rather 
upsets the accuracy of Exhibit H, taken from the 
evidence of the ship’s divers by Mr. Powelson.] 
‘*Port side of main deck to berth deck found loose 
and thrown forward, and bent forward, slightly 
upward. Break from the main deck starts at 
forward shutter of 6-in. port. At same point 
main deck is turned up at right angles to its 
former position. Forward of this the deck is in 
place, also bow. Port 6-in. gun lays across knight- 
heads. Port 6-pounder still attached to deck, also 
port anchor davit.” Referring to Exhibit H, in which 
the stem seems to come out of the mud. ‘‘ In reality 
the ram is in the mud, and the stem lies flat. For 
the first 18 frames from forward, the ship’s keel 
slants upward. The keel is there thrown 18 in.— 
then a sharp bend at 45 deg.—then a bend down. 
Here the vertical keel is broken, and is bent right 
down plumb for about 16 ft. The vertical keel is 
then bent back on itself for about 2 ft. Flat keel 
at this lower point appears to be broken. The keel 
is bent aft and downward for about 20 ft.—where 
the vertical keel appears to end. Could feel the 
broken end. The inner bottom covers the vertical 
keel almost the whole length of it—at the only 
point where it is possible to reach down (10 ft. 
forward from end of vertical keel), the flat keel 
appeared to be crushed, the lower portion up 
toward the upper portion, or reverse.” [My italics. | 

‘‘The inner bottom on starboard side of vertical 
keel is pressed downward, and shows the sharp 
outline of the vertical keel. 

‘* Port side of bow appear to be blown outward to 
within two or three plates of the keel. On the 
starboard side, abreast of where the keel was bent, 
two bottom plates are attached to the keel, and 
their outer edges take the same general curvature 
as the keel, but with larger radius.” __ 

[This evidence cannot possibly be reconciled with 
the ‘‘large mine ” theory. | 

The inner bottom from frame 18 to 21, is absent 
on the port side, but there are from 3 ft. to 4 ft. 
of it on the starboard side. Abaft of this the inner 
bottom is intact except at a point about 10 feet for- 
ward of the after end of the keel, where the inner 
bottom is split from the vertical keel out to port. 
[Force on port side greater.] Bottom plating—at 
frame 16—five plates from starboard side of keel are 
down to mud, and do not seem to be damaged ; 
10 ft: forward of that two plates were to port of 








keel. Further forward could not determine any- 
thing about the bottom plating. [Force on port 
side greater.] There was some bottom plating 
attached to the keel at frame 17, ‘‘ but could not 
get the general contour of it.” Outside the ship, 
on starboard side, there is a bewildering mass of 
bulkheads and iron plates. When asked why the 
bow lies as it is, replied—thinks it is due to the 
form of ship, and not to the bow or stern or keel 
holding it there by striking in the mud. The bow 
seems to lie a little further over than ‘‘ on the beam 
ends.” He searched for the depression in the mud— 
‘the hole” which had been testified to by the divers 
in the ship’s company, and which has created such 
sensational remarks in correspondence in the English 
papers. He considered that the ram had turned 
up the mud, and that a diver ‘‘on going from that 
position aft appears to go down into a hollow ; but 
that going from aft forward you find the general 
bottom and then the mound raised by the ram.” 
[In short, he declared there was no ‘‘hole,” but, on 
the contrary, a mound turned up by the ram when 
the fore part of the vessel sank stem first. ] 

Continuing, the witness said the main deck 
where blown up takes a general twist to starboard, 
so that the point where the forward hatch of the 
forecastle is, is upside down. . . . He did not find 
the foremast. He found a 10-in. percussion shell 
close to the vertical keel, near frame 21; and 
further aft, to port, a number of powder tanks, 
and 6-in. and 6-pounder and 10-in. shell... . 
also exploded brass cartridges of about the 
same diameter as the 6-pounders. The whole 
of this expert diver’s evidence is very clear 
and convincing. Not a single point, or sen- 
tence, was shaken in examination. Its perusal 
leaves the reader with a distinct mental picture of 
the wreckage of the Maine ; whereas the perusal 
of the ship’s divers’ evidence leaves an impression 
of doubt and confusion. Olsen was the best of 
them ; but he (like some of the others) found an 
armour-plate in the middle of the wreck, and after- 
wards failed to locate it ; again, he (like some of 
the others) found the hole in the mud near the bow, 
which the expert diver Dwyer proved to be a myth. 
The evidence of the ship’s divers, however, when 
carefully examined, corroborates that of Dwyer in 
all essential particulars. 

The next evidence of importance (page 257) is 
that of Commander G. A. Converse, who has been 
364 years in the United States Navy, during 11 of 
which he was on duty at a torpedo station (up to 
1897), and carried out numerous experiments with 
submarine charges. In reply to a question, he 
considered that if one or more of the forward maga- 
zines exploded it would not lift the forward body of 
the ship partly out of the water. [Certainly. But 
it has not been established that such a lift occurred. 
The explosion was at 9.40 pP.m., and those witnesses 
who thought they saw the forward part of the ship 
lift could not see her under-water body, and pro- 
bably mistook the lift of the visible portion above 
the water-line for the lift of the hull itself. Evidently 
an internal explosion which lifted the over-water 
structure would appear to a spectator as if the whole 
hull at that point were suddenly raised. ] 

Asked whether explosion of magazines would pro- 
duce results depicted on Sketch H, he gave a long 
reply which amounts to this: Considers part marked 
débris near frame 27 has appearance of a charge of 
high explosive close to ; whereas effects between 
frames 14} and 18 might be produced by the explo- 
sion of ‘‘not violent explosive matter” at ‘‘ some 
distance below the bottom of the ship.” Declares 
there are two general effects in all explosions: 1. up- 
heaval of water; 2. ditto, and mud due to reaction ; 
but the distorted keel does not appear to have been 
affected by such secondary upheaval. It is too far 
forward, too remote from the part marked débris. 
Thinks the bent keel may be due to a large charge 
of low explosive some distance [?14 ft.] below ship. 
Thinks an internal explosion could not produce the 
effects—bent plates and bent keel. Thinks an un- 
der-water explosion produced these effects. Unable 
to say that such an explosion would set fire to the 
magazine. Thinks a portion of the 6-in. magazine 
might have exploded without the rest of contents 
exploding. : 

Q. ‘‘ But if the explosion originated inside the 
magazine without any water inside it, would it 
not be almost certain that all the powder in that 
magazine would explode ?” 

A. ‘1 think it would be much more certain.” 

Again (on page 273), Com. Converse added that 
he is ‘‘unable to form any opinion as to the initial 
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cause of the damage from the observation of wreck 
above water. Assuming sketch (Exhibit H) to be 
correct, result might have been produced by an 
explosion of a large quantity of explosive material 
of small power, which by causing a large upheaval 
of water would lift the vessel bodily, and at the 
same time throw it slightly to starboard.” 

[The italics are mine. Nota single witness, of 
the large number examined by the Court, saw any 
‘*upheaval of water,” or felt any falling water. 
Had there been any such upheaval, several of the 
witnesses could not have failed to notice it. A 
question frequently asked by the Court—or by the 
Judge Advocate—did you see any water thrown 
up ? was invariably answered in the negative. | 

Captain Converse continued: ‘‘The rupture of 
the vertical keel and of the skin plating on the 
port side occurred, and that, as the vessel was still 
further lifted, the edges of the skin plating came in 
contact with the water, and by being lifted still 
further, these fragments, marked B and A, were 
bent forward and downward in the position shown ; 
and that, when the vessel slowly sank again, 
having her starboard bow water-borne, would natu- 
rally cause the whole bow to slide off to port. The 
amount by which the piece of A and B are bent for- 
ward corresponds approximately with the amount 
by which the vessel has been shortened. I cannot 
realise that pieces of the bottom as large as A and 
B could have been blown forward and downward 
by any interior explosion, the surfaces being as they 
were supported by water on the outside.” 

[I confess that I cannot understand the above 
theoretic description, except that Captain Con- 
verse evidently assumes a great mine explosion to 
have occurred in the vicinity of frame 27—whereas 
the Court in its finding considers that the effects of 
the bent keel, &c., at frame 18. . . ‘‘ could only 
have been produced by the explosion of a mine situated 
ander the bottom of the ship at about frame 18, and 
somewhat on the port side of the ship.”’| 

Continuing, . . . the Court asked Captain Con- 
verse :; ‘‘ Supposing the initial cause of the disaster 
had been exterior, by such a mine as you have 
described, and this explosion had exploded the for- 
ward magazines of the Maine, what would have 
been the result to the Maine, caused by this 
second explosion?” and he replied, ‘‘The ex- 
plosion of a magazine entirely or partially 
tlooded, containing powder in tanks, would un- 
doubtedly, on account of the water tamping 
given to the charges, produce marked local 
effects. Escaping gases, if in sufficient quantity, 
would tend to blow open and back the sides 
and deck of the ship. It is thought that an 
explosion of this kind would be in its nature pro- 
gressive, and that the accumulation of gases would 
become more and more rapid until all obstacles 
were removed. Judging also from the effects of 
explosions which I have witnessed, much of the 
explosive material in the magazine, if contained in 
separate cases or tanks, would be dispersed and 
scattered without exploding.” Asked: ‘‘ Assuming 
a powder pressure in the compartment of the berth 
deck between frames 12 and 18, sufficient to rend 
asunder the sides of the ship, would it be possible 
for any man there to escape alive?” he replied, ‘‘I 
think it not impossible.” 

This concluded the evidence of Captain Converse, 
which has been quoted somewhat fully, because his 
was the only expert evidence on explosions brought 
before the Court. 

(To be continued.) 





HYDRAULIC ‘* BRIDGES ” AT DRURY 
LANE. 

THE hydraulic appliances at Drury-lane Theatre take 
the form of two large hydraulic ‘‘ bridges,” placed 
almost centrally on the main stage, and having dimen- 
sions of 40 ft. frontage to a7 ft. Lath. Each ‘‘ bridge” 
practically takes the form of a large lift supported by 
a pair of hydraulic ‘‘ rams,” and each lift can either 
be raised to about 12 ft. above the stage-floor level, 
or lowered 8 ft. below the stage floor, i.c., to what is 
generally known as the ‘“ mezzanine” level. Besides 
being able to move up and down, in such a manner 
that the ‘‘slab” or ‘* bridge ” has a horizontal posi- 
tion, a simple arrangement on the hinge principle 
allows the ‘‘ slab” to slant either from right to left 
or left to right, according to whether one of the two 
‘‘rams ” is taken up or lowered more than the other. 

As regards the purposes which ‘“ bridges” of this 
description have to fulfil, we must refer to the series 
of articles on ‘‘ Modern Theatre Stages ” from the 
pen of Mr. Edwin O. Sachs, recently published in 
ENGINEERING, and we would only take the opportunity 
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of saying that they afford considerable aid in depicting 
the large scenes with which Drury-lane is prominently 
associated. 

Speaking of the construction of the appliances, we 
cannot, however, but remark that though only latel 
installed at Drury Lane, they are of a pattern ce 
is quite 15 or 16 years old, and has long been 
superseded by appliances constructed on the sus- 
care system. They are, in fact, practically built 
rom the designs of the so-called ‘‘ Asphaleia ” Syndi- 
cate, which was responsible for a number of hydraulic 
stages early in the ‘‘ eighties,” and excepting some of 
the principal girders of the woodwork on the stage 
floor, they were bodily shipped from Austria, where 
they were made to the order of the late Sir Augustus 
Harris. There is no doubt that if English engineers 
were to undertake similar work they would be able 
to make something lighter and more suitable for our 
purposes; but, curiously, no engineering firm has as yet 
given the subject of stage engineering much thought, 
and the result is that all the new iron stages in Northern 





Europe—take, for instance, Christiania, Stockholm, 
Amsterdam, &c.—are being constructed by German 
firms, some of whom are practically specialising in this 
class of work. 

The appliances are moved by a set of levers cn the 
‘‘ mezzanine” level, but the controlling gear is of a 
somewhat makeshift character, as the appliances which 
were constructed in Austria were apparently only de- 
signed to stand a low-pressure, whilst the H draulic 
Supply Company’s mains generally give a 700-lb. pres- 
sure. Reducing valves had to be mounted here to 
overcome this difference, and these naturally compli- 
cate the working of the ‘‘ bridges.” : 

We understand further appliances are to be in- 
stalled at Drury-lane, but we are glad to say that 
English engineers are to have the work, and the 
designs will be prepared by Mr. Sachs, who since some 
time has acted as consulting engineer to the theatre. 
The working of the lifts is at present in the hands of 
Messrs. Archibald Smith and Stevens, who had put 
them into position when they arrived from Austria. 
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TAPERED H@LE WIDENING MACHINE. 






















red hole widening 
and manufactured by Messrs. 


WE illustrate above a ta 
machine patented 
Walker Brothers and Co., 44, Constitution-street, 
Leith, and designed specially to take the place of the 
ordinary rymer used in widening the holes by hand in 
couplings of propeller shafting. Fig. 1 gives a general 
view, the others illustrate details. The main prin- 
ciple is that the spindle runs in an eccentric bush at 
the end of the machine to the right of the engraving, 
and works as a ball-and-socket joint at the other end ; 
the taper required being fixed by the eccentricity of 
the brass bush, which, attached to the spindle by means 
of a key, revolves in an iron bearing. The cutting 
tool is fixed ina hole in the spindle. The spindle is in 
two parts, as shown specially by Fig. 2, and thus may 
be disconnected to allow the coupling to be placed in 
position as in the general view. I+ is joined by means 
of a tapered pin I. The end of the spindle L slides 
out and in, while the other end is fixed. The bearings 
or blocks A, A are part of the framework, and to the 
end of the spindle marked L there is fixed by means of 
a key J the eccentric brass bush B, which works in 
the iron block or bearing A. The ball bearing K works 
in a brass bush C, and allows the spindle to work 
freely. The taper required is, as we have said, fixed 
by the eccentricity of the hole in the brass bush B, 
and as engineering works have usually two or three 
different tapers with which they work, they would 
keep in stock two or three sets of brass bushes to suit. 
The toothed pinion wheel G is geared to the driving 
spindle, which is driven by a belt and pulley at the 
back of the machine. The cutting tool H is fixed by 
a small cotter or feather. The machine illustrated 
has automatic feed and is —— of widening holes in 
—— 9in. to 20 in. in diameter. The work can 
be done more accurately and in less time than by the 
old method ; the holes in the coupling when finished 
have all the same taper, so that the bolts require little 
or no fitting after being turned in the lathe, and there 
being no tapered rymers used, the trouble arising 
from these breaking is entirely obviated. 








BOILER-SHELL DRILLING MACHINE. 

WE illustrate on page 751 a fine machine con- 
structed by Messrs. Hulse and Co., of the Ordsal 
Works, Salford, intended for drilling the shells of 
marine boilers, which it can deal with up to 17 ft. in 
diameter and 20 ft. long. As will be seen, the machine 
consists of a long bedplate on which slide car- 
Tlages, on each of which is pivoted a massive radial 








arm, which in turn carry two drill spindles as 
shown. The advantage obtained in mounting 
these slides on radial rather than on fixed ver- 
tical arms lies in the fact that it thus becomes 
easy to bring the axis of the drill spindle normal to 
the boiler circumference, and a number of holes in a 
circumferential seam can thus be drilled without 
shifting the boiler. Each drill spindle is driven inde- 
pendently of its fellow, and is provided with a semi- 
automatic quick-return for withdrawing it when the 
drill has finished a hole. The boiler to be operated 
on is supported on the rollers shown in front of the 
machine. These rollers can be revolved by power 
through the yi, or oy shown, thus bringing a 
fresh portion of the boiler within range of the drills. 
In the machine illustrated the support has four rollers, 
but eight are frequently provided, permitting of two 
boilers being worked on at once. 








ACETYLENE GAS EXHIBITION. 

THERE was opened on Wednesday at the Imperial 
Institute an exhibition of apparatus for the genera- 
tion and use of acetylene gas, and evidence was 
afforded of great development in the uses of this 
illuminant, several firms having tackled the problems 
with a large measure of success, although in the in- 
terests of manufacturers one cannot but regret one or 
two suggestions at the Exhibition of company promot- 
ing business. There are from 25 to 30 different forms 
of generating plant on exhibition, the only essential 
difference being, perhaps, in the details for condensing 
or drying the gas, or for regulating the generation so 
that it will cease when consumption stops. This 
latter is, in several instances, accomplished by the 
pressure of accumulated gas driving the water back 
to a level above or below the aperture admitting 
supply to the generator containing the calcium carbide. 
The mechanical details differ. Thus, in the Four- 
cholte apparatus, exhibited by the Acetylene Gas Cor- 
poration, Limited, 100c, Queen Victoria-street, E.C., 
the rising of the drum of the holder tilts a bell-crank 
lever, which forms a funnel for the passage of the 
water into the pipe communicating with the generator 
or into another connected with the water jacket 
around the tank, so that when the holder is full of gas 
the water passes to the latter, and not to the former. 
In the apparatus of the British Gas Generator Com- 
pany, Limited, Kirkaldy, the domed receptacle for the 
gas, which is water-sealed, raises a bell-crank lever 
which controls the valve admitting water to the gene- 
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rators. In the apparatus by the Sardi Syndicate, 25, 
New Broad-street, E.C., the tube for calcium forms 
an extension upwards of the dome of the gasholder, 
the gas generated going through a bye-pass valve 
from the generator — the top of the dome. When 
there is no gas in the holder, the calcium tube extends 
down into the water at the bottom of the holder. As 
the generator rises along with the dome, the accumu- 
lating gas ultimately lifts the calcium tube out of 
the water at the bottom of the holder, and thus the 
process of generation ceases. The water is drawn off 
from a pipe extending through the bottom, and there 
is placed here a box containing sawdust, heated so 
as to dry the gas. In most other cases a water con- 
denser or jacket only is used. In the plant of the 
Midland Acetylene Syndicate, Limited, Cradley 
Heath, the water is in a top vessel, and syphons 
down to a bottom vessel in the same cylinder through 
a water jacket passing round the carbide chambers, 
into the gasholder. This water is admitted through 
a cock into the generator, and the gas passes off into 
the gasholder; when it accumulates it forces the 
water back into the upper chamber, so that when the 
level rises above the inlet to the generator, the pro- 
cess of forming acetylene ceases. Messrs. Read, 
Holliday, and Sons, Limited, Huddersfield, have also 
a central cylinder, divided into upper and lower 
chambers, having outside of it one, two, and up to 
eight separate generators, independent and yet con- 
nected with pipes and valves, so that 900 light hours 
of 25 candle-power gas can be provided in the one 
plant. Here also the pressure of gas keeps the 
water back. The Abingdon Company, of Birming- 
ham, show the Moss plant, in which the generator is 
placed within a gasholder, which, again, is fitted in a 
square water cistern, and the arrangement is such 
that should the normal pressure of 4 in. be exceeded, 
the water cistern will relieve the pressure. The 
Pictet apparatus, shown by the British Pure Acetylene 
Gas Syadiante, Limited, Liverpool, is a simple appa- 
ratus where calcium is put into a water-sealed vessel 
by hand, and the gas generated passes off in globules 
through a water condenser into a holder, the genera- 
tion being stopped by a cessation of the supply of 
calcium. Plant is also shown by Exley and Co., 
Huddersfield, Thorn and Hoddle, New Tothill-street, 
S.W., and others. In Goodwin’s apparatus, shown by 
the Sunlight Gas Company, Limited, Dublin, sul- 
phuric acid is used in the water in the propor- 
tion of 1 gill to 2 gallons of water, and whiting 
in the carbide in the proportion of 2 oz. to 1 Ib. 
of carbide to overcome some of the objections to 
acetylene, while the product is purified by sul- 
hate of copper. There are several exhibits of 
Ricyale lamps and general fittings. An acetylene 





motor bicycle is shown by Mr. Ralph Lucas, West- 
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combe-hill, Blackheath, S.E. He has built up his frame 
with a series of bolted tubes of 14 ft. to 1 1b. in such a 
way that each stress that can come on the frame is taken 
by an independent member forming a direct triangle ; 
the engine and generators are parts of theframing. It 
may be strong but is not elegant. The motor hasa 
2-in. cylinder by 34 in. stroke, the piston and con- 
necting-rod being of aluminium. The crankshaft is in 
the form of twocomplete discs in substitution for a small 
flywheel, and while these are geared to one side of the 
rear whee], there are foot pedals with gearing to the 
other side. The weight is 50 lb. 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 4, 1898. 

Tur American iron trade has been strengthened 
within a few days by the uncovering of a number of 
very extensive requirements and weakened by the 
suspension of demand with reference to considerable 
work undertaken in the spring. No large orders have 
been placed for several days in our finishing mills, but 
the volume of small orders is maintained. Prices are 
steady. Pig iron is moving freely, but at prices made 
two weeks ago at a shading below previous figures. 
Foundry irons move a little better between Phila- 
delphia and Chicago centres. Western markets are 
certainly gaining in activity. Agricultural demands 
are heavier with the accumulating evidences of the 
most profitable crop ever grown. Reports from billet 
mills are favourable, though no large recent orders are 
knownof. Sheet steel and rods are strong and active. 
Plate and structural mills continue to monopolise the 
big business. Government requirements are taxing 
the facilities of shops engaged on Government work. 
ar iron is dull, but bar steel brings good prices. 
Pipes and tubes are doing better. Oil pipe lines pro- 
jected this week will call for several thousand tons of 
material. Steel rails are dull at 18 dols. Old rails 
are required for 1000-ton lots, but prices are a shade 
toohigh. Nail-makers hold prices up by looking close 
to production. Building operations are measurably 
retarded in Atlantic Coast centres, but there is no 
perceptible diminution of building activity in interior 
cities. 

June 8, 

The American iron market is stationary to all appear- 
ances. Rumours are current having reference to rather 
improbable things, such as enormous sales of Southern 
2 reg long-running contracts for large supplies of 
yillets, and contracts forcommon iron. There are also 
rumours of the consolidation of the great steel-making 
plants, and other rumours relating to the perfecting of 
the Non-Bessemer Pig-Iron Association. Out of all 
this smoke there will be a few puffs of fire. Prices 
continue weak for two or three reasons. Consumptive 
requirements have fallen off in certain lines. Export 
demand is side-tracked for the present. Stocks of pig 
unsold are showing a gain. War complications show 
the job is broadening out. We are making 40,000 tons 
a week more pig iron than ever before. ‘To take care 
of it, and keep prices steady, is quite a feat. Our 
plate mills have more business offered than they can 
accept. Excellent reports come from the western States 
with reference to steel consumption, and an unusual 
amount of business was booked this week. Govern- 
ment work is crowding. Railroad work is cut out, 
but held up. The circulation has increased 180,000,000 
dols. within a year. A silver issue of 42,000,000 dols. 
is probable. The banks are well fixed. Collections 
are good, and commercial failures unimportant. 
Withal there is a hesitancy to rush into new work 
which cannot be fully explained. There are no 
threatening labour troubles ; wages are being volun- 
tarily advanced in many branches. Over-production 
is being wisely guarded against, and there is sufficient 
organisation, as well as determination, among manu- 
facturing interests to prevent any hurtful depression 
of values. The latest telegraphic advices indicate an 
improving western marxet in all lines into which iron 
and steel enter. Building in the aggregate exceeds 
last year’s figures month by month, but the expansion 
is taking place in the west, and not east, of the Alle- 
ghenies. 











PrrsonaL.—The Klein Engineering Company, Limited, 
of Manchester, have acquired the engineering works of 
Mr. F. R. Putz, and will carry on the manufacture of 
condensing plant, water coolers, &c. The head oftice of 
the company is 9, South Parac‘e, Deansgate, Manchester. 





NorrincHamM TrAMWAYs.—At a meeting of the Not- 
tingham Town Council, held in committee, a report pre- 
sented to the Council with reference to an extension of 
the local tramway system was discussed seriatim. The 
following alterations were decided upon: The new line, 
which commences by a junction with the Carrington line 
near the south end of Milton-street, and passes along 
Lower Parliament-street, and thence up St. Ann’s Well- 
road, is to be extended up the Wells-road to its junction 
with Mapperley Plains. The new line commencing at 


the Water Fountain, and passing along Greyfriar Gate 
and Lenton-boulevard, is to be continued as far as 
Hartley-road, while another line is to be carried along 
Wilford-road as far as Wilford Bridge. 





ROYAL METEOROLOGICAL SOCIETY. 


THE monthly meeting of this Society was held on 
Wednesday afternoon, the 15th inst., at the rooms of 
the Roval Astronomical Society, Burlington House, 
Mr. F. C. Bayard, LL.M., President, in the chair. 

A paper, by Mr. R. C. Mossman, F.R.S.E., was read 
on the ‘‘ Frequency of Non-Instrumental Meteoroloyical 
Phenomena in London with Different Winds from 1763 to 
1897.” In previous papers the author has discussed the 
secular and seasonal variation of various phenomena, and 
he now gives the results of an analysis of the direction of 
the surface winds observed during the occurence of snow, 
hail, gales, thunderstorms, lightning, fog, and. aurora. 
Snow is of most frequent occurrence with north and east 
winds, and least common with south-west winds. Hail 
showers occur most often with west, north-west, and 
north winds. Gales are most frequent with west and 
south winds. The greatest number of both summer and 
winter thunderstorms occurs with west winds, although 
the values in summer are high with east, south-east, and 
south winds. The greatest number of fogs are recorded 
on calm days, closely followed by days on which the wind 
blew from the east. 

A paper by Mr. A. L. Rotch was also read on ‘‘ The 
Exploration of the Free Air by Means of Kites at Blue 
Hill Observatory, Mass., U.S.A.” After giving a brief 
account of the use of kites for scientific purposes from 
1749 to the present time, the author described the various 
forms of kites which have been employed at Blue Hill 
Observatory, viz., the Eddy, or Malay, tailless kite; the 
Hargrave cellular or box kite; and the Lamson aero-curve 
kite. The highest flight was on October 15, 1897, when, 
by means of four kites having a combined lifting surface 
of 150 square feet, the meteorograph at the end of 
20,100 ft. of wire was raised vertically 11,080 ft. above 
the hill. About 200 records from kites have been obtained 
in the free air at heights from 100 ft. to 11,000 ft. in all 
kinds of weather. Mr. Rotch maintains that the kite 
can be made of the greatest importance for meteorological 
investigation. At the recent meeting of the International 
Aeronautical Committee at Strassburg it was recom- 
mended that all central observatories should employ kites 
as being of prime importance for the advancement of 
meteorological knowledge. 








NICOLAIEFF.—The commerce of this port continues to 
increase steadily. Last year grain and sugar were ex- 
ported to the extent of 72,937,358 poods, as compared 
with 69,875,840 poods in 1896. A powerful ice-breaker 
has been ordered for the port, and repairing facilities 
will also be shortly ie. 

AMERICANS IN AUSTRALIA.—The Pennsylvania and 
Maryland Steel Company has secured a contract for sup- 
plying the Victorian Railway Department with 12,780 tons 
of steel rails and 12,540 tons of fishplates. The amount 
of the tender was 75,471/. Five tenders in all were re- 
ceived, two from American companies, two from English 
companies, and one from a German company. The Ger- 
man tender did not comply with the specifications, the 
delivery of rails being promised at Antwerp instead of at 
Melbourne. One of the American tenders was also in- 
formal. The competition was, therefore, restricted to 
three tenders, one American and two English. The 
prices of the English tenders were 79,274/. and 81,254J. 
respectively. Inquiries made by the agent-general 
having shown the American company to be one of stand- 
ing, its tender was accepted. 





Lake SHORE AND MIcHIGAN SOUTHERN RAILROAD.— 
The net revenue acquired by the Lake Shore and Michigan 
Southern Railroad Company last year was 6,755,230 dols., 
as compared with 6,467,802 dols. in 1896, 6,447,816 dols. 
in 1895, and 6,371,802 dols. in 1894. The ratio of the 
working expenses to the traffic receipts stood last year at 
66.72 per cent., as compared with 67.97 per cent. in 1896; 
69.32 per cent. in 1895 ; and 67.42 per cent. in 1894. The 
length of line worked last year was 1404 miles, as com- 
pared with 1440 miles in 1896, 1895, and 1894 respec- 
tively. The number of locomotives upon the system 
last year was 518, as compared with 548 in 1896 ; 576 in 
1895 ; and 590 in 1894. The number of passenger cars 
upon the system was 421 last year, as compared with 
418, 422, and 424 respectively ; and the number of freight- 
cars was 18,711 last year, as compared with 19,313, 
18,708, and 19,668 respectively. 


Tue Late Mr. W. E. Kocus, Carpirr.—Mr. W. E. 
Kochs, a member of the Institution of Mining Engineers, 
and well known in mining circles throughout the kingdom, 
died at his residence, the Parade, Cardiff, on Sunday, the 
12th inst., after several weeks’ illness, death resulting 
directly from complications following upon an operation. 
Mr. Kochs first came from Italy—where he had nm en- 
gaged on railway work—to London early in the sixties, 
and occupied a post in the engineer’s office in connection 
with the 1862 International Exhibition. He was largely 
responsible for the iron work of the dome and other parts 
of the structure. He was subsequently engaged on the 
Metropolitan Railway, and later in Lancashire, and in 
1873 he became chief engineer to the Llynvi, Tondu, and 
Ogmore Coal and Iron Company, where he conducted and 
designed important work in connection with blast-furnaces, 
mills, forges, and collieries. In 1881 he transferred his 
services to the Cyfarthfa Iron and Steel Works as chief 
engineer, where he was resident for about five years. Of 
recent years he has resided in The Parade, Cardiff, and 
has conducted a business as mining engineer, having 
— an office in Sheffield little more than a year ago. 
Mr. Kochs was 64 years of age. He leaves a widow and 
seven children, 








ROYAL ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Srr,—The Royal Engineers, the corps charged with 
Army technical work generally, and including all kinds 
of engineers from the submarine miner to the railway 
traffic manager, from the balloonist to the mechanist, are 
still educated together, charged with the same set of 

rofessional duties of military engineers, and are abso- 
“1 interchangeable from one employment to another, 
The attempt is made to treat them still as members of the 
profession of military engineer in the days before the 
application of railways, machinery, electricity, and the 
modern developments of engineering to warfare. 

The apparent withdrawal of the paragraph of the 
**Queen’s Regulations for the Army,” mcm 9 used to 
mention certain duties as professional to all Engineers 
alike, the keeping of a record of the various kinds of 
employment Engineers drift through during their career 
in an unorganised corps, and the withdrawal of a part 
of the military engineer’s education from the curriculum 
of those who are to be put through the submarine 
mining instruction (although there is no guarantee what- 
ever that they will remain submarine miners, and though 
one of these subjects—permanent fortification—is one of 
the few of the military engineer specialities which really 
would be useful to a submarine miner) is absolutely all 
that has been done since the Royal Engineers have come 
to include so many distinct professions, in recognition of 
the fact. 

The wholesale waste of efficiency and misapplication o 
valuable education resulting from such a state of affairs is 
obvious enough; but the evils of the system are far from 
ending there, the greatest undoubtedly being some in. 
direct one. 

As regards the corps itself : 

The Royal Engineers have now to furnish three distinct 
classes of officers. 

1. The military engineers proper, the normal officers of 
engineer companies, who, combining a thorough military 
training and knowledge with the qualifications of an 
engineer, design fortifications, and plan the attack of 
fortresses. 

Their troops, going into the field equipped with engi- 
neering plant and appliances, must, on the emergencies 
of war, be capable of turning themselves not to one kind 
of work “~~, but to any that may be required at the 
moment. Their training, therefore, especially that of the 
officers, must be an essentially varied one ; which, more- 
over, is that most suitable in every way for an engineer of 
emergencies and expedients. Those companies are, 
therefore, combined, different as their special works may 
sometimes be, into one —_ under one corps of officers, 
who, exchanging constantly from one kind to another, 
and gaining experience in each employment when possible, 
get the varied training necessary for them. To get which 
properly, however, it is, moreover, clearly indispensible 
that they shall be most carefully relieved of any speciality 
in addition to the many required of them, all the works 
that their troops, with the tools they carry, could execute. 

2. The officers of the newer kinds of engineer com- 
panies, equipped with special appliances for one special 
kind of work. This need for a generalised knowledge 
does not, therefore, apply to them, any more than for the 
military engineer to extend his already too comprehen- 
sive list of subjects to their speciality, which his troops 
are not either equipped to work at. So great, however, 
are the advantages of versatility in all branches of an 
army, that such troops also have been combined with 
others, having similar specialities, in countries where a 
careful organisation of the engineer services has been 
carried out, as, in Germany, the coast artillery and the 
submarine mining services. 

The artillery—a science which is an engineering one 
equally with many others which alone have retained the 
name—was also originally a branch of the Engineer Corps. 
The necessity for separating it as being fitted for its one 
kind of work only, and, therefore, to be trained for it 
alone, was ised long ago, but the identical neces- 
sity for separating the submarine miners has not been per- 
ceived yet in our service. 

3. By the modern developments of engineering science 
a certain number of officers for a staff to manage rail- 
ways, design more special works, and those carried on 
the lines of communication on a larger and more per- 
manent scale. These officers also have as little need, for 
their duties, of a very generalised knowledge as the mili- 
tary engineer, for the hasty and temporary works he 
would have to put up, and the repairs he would have to 
carry out under the very fire often of the enemy, has for 
a specialised knowledge, so constitute a quite different 
class. They are also the kind of officers, well trained as 
engineers, though less specially as military engineers, 
to draw on in cases where engineer companies would be 
furnished with very large complements of officers, occa- 
sionally as many as 10 to a company, for special work or 
in special circumstances. In such cases the luxury 
of some specialised officers among them becoming per- 
missible, the nominal complement of properly trained 
military engineers, together with some officers who have 
specialised the kind of work the company is to be em- 
se in, is a very excellent officering, quite indepen- 

ently of the economical necessities and the fact that by 
increasing the military engineers themselves to supply all 
such possible requirements, they become so numerous that 
the, always limited, amount of military engineering work 
available to train them on in peace time mes so 
inadequate that but few get a proper training at all. 

For the latter kind a very large proportion of the Royal 
Engineers, as the present system works, are very well 
trained, most of those on the Indian Public and Military 
Works Departments furnishing capable specialists and 
officers of great utility in engineer companies in perhaps all 
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situations arising 1n uncivilised warfare, but with a corps 
of officers increased to 800 (excluding colonels and officers 
under instruction) for whom there is employment 
giving _~ real military engineering experience at all for 
no more than 250 at a time in peace (including the 170 
appointments with engineer companies, properly speak- 
ing, and some 70 in quasi-military employment affording 
some such experience); but the whole of which corps 
being officially regarded as a corps of military engineers, 
a large number come in for some share of those appoint- 
ments, divided, as they are, among so many, extremely 
meagre as often is the amount of real military experience 
they afford, it is utterly inadequate to properly train 
any but_a few ro fortunate ones as military engi- 
neers. In that way, therefore, the original and still per- 
haps the most important branch of their knowledge is 
practically sacrificed. ; 

By the mixture of these utterly different branches, 
officers are found in the one kind of employment having 
spent some part of their service learning a work belong- 
ing to another, meaning, in such a case as the military 
engineers, the inevitable sacrifice of some knowledge 
that is essential to them; and a very large proportion of 
the education in military engineering is given to officers 
who, of the whole army, have the least time to keep up 
such a knowledge in peace time or to employ it in war. 
The wholly avoidable sacrifice of efficiency is rendered 
more serious by the fact that the value, the range of 
utility so important in war, of engineer troops varies toa 
great degree directly as the attainments of their officers 
and their capability of putting them to different kinds of 
work as the occasion may arise. 

A thorough training as well as education in engineer- 
ing is essential to engineers of all classes, but not attain- 
able with the undivided corps regarded as a whole as a 
corps of military engineers, for it has become too large 
for it to be possible to arrange for all its officers passing 
some portion of their service in some employment where 
they would gain real engineering ey ene 3 and anexami- 
nation of the record of service of Engineer officers will 
show, together with a large number who are military 
engineers by name only, many who are engineers at all 
by no better title. 

So clear, however, has it unfortunately become that 
the War Office is much more inclined to endeavour to 
maintain unaltered an historic corps than to study 
seriously the best organisations of the Engineer services 
for the national and Imperial defence, that it is to the 
harm that the organised corps does that the Royal 
Engineers who wish to see their corps put into a 
workable shape, look in hope of seeing it cause some 
action tobe taken in the matter. Not only are these 
evils more obvious, of more general interest and quite 
incapable of being argued away with obsolete but de- 
ceptive arguments, such as those by which the corps of 
all science has been bolstered up so long, but they are 
really of far greater importance still. The undivided 
corps is the obstacle to natural organisation of the engi- 
neer services, which would be so doubly useful now. By 
re-militarising the Imperial Branch of the Indian Public 
Works Department, the formation of which Department 
into a partly civil one has ever since been constantly 
condemned, much better results would be attained. 

Its officers are singularly suited to be used as a military 
reserve, not only by the value of their professional 
attainments in every branch of the Army, but by the 
fact that, with the exception of some employed on the 
railway and engineering works used in connection with a 
campaign, they would be thrown wholesale out of their 
normal employment in war time by dearth of funds for 
public works. 

Trained at Cooper’s Hill as soldiers, whilst being edu- 
cated as Civil Engineers, and posted on joining their de- 
partment as reserve officers to native regiments which 
they would join on active service and for manceuvres in 
peace time as occasion occurred, they would form a highly 
valuable body of officers, to supply not only engineer 
companies when a large number were mobilised with extra 
ra. apo of officers, but—more important still—the 
much-needed reserve for the whole of the Indian native 
army. 

On attaining field rank, when their inevitable lack of 
military experience would render unadvisable their higher 
regimental employment, they would form the staff of 
engineering specialists of all kinds. A larger one far than 
is theoretically necessary, but this is as it should be, as 
members employed on railways and works connected 
with the war, would always be quite unavailable. The 
now partly civil and partly military Royal Engineers De- 
eet increased as it would have to be if the Royal 

ngineers were reduced to the number required of mili- 
tary engineers, and similarly militarised, would form to 
the home Engineer service which the Public Works De- 
partment would to the Indian. 

But this could not be done without the reduction of the 

yal Engineers to the normal complement for all engi- 
neer companies and all extra military engineering ap- 
pointments. Then their training would present no diffi- 
culties, and few more than a half being employed with the 
companies of the large proportion of officers which con- 
stitutes their normal complement for war, a large number 
could always be spared for training in civil employment. 

Thus is the undivided corps responsible in a very direct 
manner for the dangerously under-officered condition of 
the Indian Native Army. 

_ With 800 Engineer officers for whom there are in peace 

time under 250 military appointments of any kind, a large 
number are never employed in commanding troops and 
in the duties of a soldier. By virtue of their nominal 
profession of military engineer, however, conferring on 
them combatant rank, these officers are all entitled to 
claim the command in the field whenever events may 
have made them senior on the spot, 





The undivided co: therefore, 1s responsible for the 
fact that in the British service no qualification beyond an 
education in a military school is required to allow officers 
to take command of men and lead them in battle. _ 

The Royal Engineers are the cause of the necessity, so 
expensive to the Indian Government, of maintaining sepa- 
rate Public and Auxiliary Works Departments, and that 
whilst adding very little to its defensive strength as com- 
pared with what the far less expensive wholly militarised 
engineering department would do. : ; 

Finally, they are the cause of constant injustice to the 
civil engineers of the Public Works Department, taking 
many of their most-coveted appointments and doing with 
them the same work for higher pay. o 

Seeing the grotesque impossibility of an undivided 
corps of all sciences, treated as members of one profession, 
the grave anomalies it gives rise to in practice and the 
example set by other Powers, whose engineer services, 
far less relatively important than our own, have all been 
put in order long ago, and more especially seeing the very 
limited utility as well as the hindered efficiency of this 
corps as compared with that of the Engineer services, we 
could obtain at less cost by using available material and 
making necessary changes, this case should be exposed as 
giving, perhaps, the most striking instance available of 
the degree to which our military authorities lack in the 
capacity to see the necessity of a change, however obvious, 
or the courage to carry it out. 

I remain, Sir, yours, &c., 
A Royat ENGINEER OFFICER, AND LATE OF THE 
Inp1AN Pusiic WorKs DEPARTMENT. 








COMPOUND LOCOMOTIVES FOR THE 
NORTHERN RAILWAY OF FRANCE. 
To THE EDITOR OF ENGINEERING. 

S1r,—Will you permit me to state that the compound 
locomotives for the Northern Railway of France you 
recently illustrated and described, were constructed at 
Belfort in the works of the Société Alsacienne de Con- 
struction Mécaniques ? 

Yours faithfully, 
Du Bousquet, Ingénieur-en-Chef 
du Matériel et de la Traction, 
Compagnie du Chemin de Fer du Nord. 
Paris, June 14, 1898. 








OBITUARY OF HENRI SCHNEIDER. 
To THE EpiTor oF ENGINEERING. 
Srr,—There is a slight inaccuracy in your interesting 
obituary notice of Mr. Henri Schneider. You remark 
(page 735) that he does notappear to have been a member 
of the great English engineering societies. As a matter 
of fact, he was an Honorary Member of the Inst. of C.E. 
He was also a Member of the Iron and Steel Institute, 
having been elected in 1876. In 1889 he received their 
Bessemer Gold Medal, and in 1890 he was elected a Mem- 
ber of Council, but his many engagements prevented his 
accepting the duties of that office. 
Yours faithfully, 
Bennett H. Brovuau, Secretary. 
Tron and Steel Institute, 28, Victoria-street, 
London, 8.W., June 13. 








SIX-WHEELED MOTOR VEHICLES. 
To THE Eprror oF ENGINEERING. 

Sir,—It is interesting to see that Messrs. Thornycroft 
have broken away from the stereotyped form of motor 
vehicles, and produced one with six wheels. The obvi- 
ous advantages are increased carrying capacity and 
reduced wheel-load, with, at the same time, a reasonable 
‘“steering-length.” These are characteristics that have 
always seemed to me to be essential ; and, indeed, many 
months ago I suggested a somewhat similar arrangement ; 
in this case, however, the frame was rigid, with both 
leading and trailing axles made dirigible, the driving- 
wheels being ‘‘amidships” as in Messrs. Thornycroft's 
design. 

Iam, &c., 
ALFRED J. ALLEN, 

London Institution, E.C., June 11. 








RAILWAY UNPUNCTUALITY. 
To THE EDITOR OF ENGINEERING. 

Str,—I should like to make some remarks on your 
excellent and timeous article on ‘‘ Railway Unpunc- 
tuality ” (published in your issue of May 20), the major 
part of which I think is very much to the point. 

You say: ‘“‘It is no uncommon thing to see trains of 
18 or 19 coaches, and it is manifestly absurd to expect 
that time be kept.” Here, I assume, you take the modern 
railway reckoning of 1 = a 15-ton coach; so we have here 
coach loads of 270 to 285 tons. Surely a modern loco- 
motive should be able to handle such trains with much 
ease ; and, as a matter of fact, the Caledonian Railway is 
running trains at very high booked speeds over Beattock 
summit (with its 10 miles of 1 in 75) of = 17 and = 18 
coaches; while in the opposite direction, over a heavy 
road, with a ruling gradient of 1 in 100, like expresses are 
hauled by one locomotive which run up commonly to 
= 20 and = 22 coaches (that is 330 tons); and let me add 
that these trains generally arrive before time, or make 
up much time lost on the London and North-Western 
Railway. 

You give 96 wheels as a fair maximum load for the 
level parts of the Midland main line; but looking to 
the sort of work done on the Caledonian Railway and in 
France on worse routes, so far as gradients are concerned, 
one would say 120 wheels should be easily handled by one 
good locomotive, leaving your 96 wheels as an easy load 


over the Skipton to Carlisle section, remembering that 
96 wheels is only 16 coaches, or 240 tons. As for taking a 
pilot with the above loads, all I can say is that if one 

necessary in order to keep time at the moderate Midland 
Railway speeds, then the Midland Railway cannot be 
economically worked in the locomotive department. 
Nothing is so extravagant as double-heading, entailing as 
it does enormous expenditure both of capital and revenue 
for locomotives, sheds, ground, repairs, wages, coal, oil, 
water, &c. Whenever several of the main line trains of a 
company begin to require chronic piloting in order to 
keep time, then it is time the locomotive superintendent 
turned out a more powerful class of locomotive. The 
division of a train which you suggest as a remedy seems 
to me only one degree more wasted than double-heading. 

But if you want to know the most extravagant system 
of working for the locomotive department, then I would 
say turn to the ‘‘coal premium” system, which is utterly 
bad from economical and efficiency points of view. Half 
the reckless and wasteful double-heading in Great Britain 
is due to this antiquated system which encourages the 
drivers to take the pilot ; with the result that you have 
two engines each burning 30 lb. of coal per mile to do the 
work which one engine burning 42 1b. to 45 1b. of coal 
per mile could have undertaken. The coal premium fad, 
along with that other fad of judging the merits of a loco- 
motive by the amount of pee it burns per mile, are the 
twin banes of our British locomotive efficiency question. 
An engine’s merits should be primarily judged by the 
work it does; the coal consumption is a minor question. 
One would require a column or two to discuss this pro- 
blem properly, so it may stand over. 

_ Hi speed is not acause of unpunctuality. The fastest- 
timed trains keep the best time, and when our services 
are screwed up to modern speeds, as is being done in 
America and France, one may be sure of greater punc- 
tuality; we are far behind these two countries, both in 
punctuality and in the amount of lost time made up by 
the engines. Over our main lines trains of = 18 coaches 
(270 tons) should be able to keep time on runs of 100 miles 
and upwards‘if booked at 60 miles an hour start to stop. 

I cannot understand how you make out that it is dan- 
gerous to run very fast downhill; I see no danger at high 
speeds except curves, and curves are just as dangerous 
on the level as downhill. You mention Shap and Grant’s 
House banks as risky to negotiate at high speeds. Asa 
matter of fact, you may time the London and North- 
Western Railway any day rushing down Shap at from 80 
to 88 miles an hour, and the North British and North- 
Eastern Railway doing likewise at Grant’s House at from 
75 to 82 miles an hour; I have been on an engine down 
the latter at even a higher speed than that. Barring 
curves I see no danger in 100 miles an hour anywhere. 
There is no doubt the drivers can do far better if punc- 
tuality and making up of lost time is insisted on, and’ the 
really excellent work done on lines like the Caledonian, 
North-Eastern, and North British in late years in much 
increased punctuality is the eating which proves that 
pudding. 

At the base and root of all the unpunctuality is the in- 
adequate power, and especially heating surface, of our 
locomotives. I have for some years urged upon a half 
dozen of friendly locomotive superintendents a locomotive 
design something on these lines. Six coupled driving 
wheels, not more than 6 ft. in diameter, but by preference 
5 ft. 8in., and having not less than 40 tons of adhesion, 
a leading bogie, cylinders 194 in. by 27 in., steam pressure 
not less than 210 lb., heating surface not less than 2000 
square feet, and the largest diameter of boiler ible. 

In an engine as above you would have a machine which 
could deal with 350 tons with ease, and which would have 
great merit of getting into full speed at once, and also 
keeping up a high speed uphill, while it could run 85 
miles an hour on the level. The small driving wheels 
would also allow of a big girth of boiler bulging out over 
them, and to insure steadiness and safety in rounding 
curves, the boiler centre should be at least 8 ft. 8 in. from 
the rail. Moreover, the small wheels give the great ad- 
vantage of a faster blast. Such an engine, seeing the 
work she could do, would be economical if she burned 
50 Ib. of coal per mile. 

I merely give main features for modern work, and in 
order to provoke criticism, because thereby one ma: 
learn. If any one does favour you on the matter, may 
ask them to give us some reason for the use of large 
driving wheels, because our love for them to me has 
always been a pony 

am, Sir, yours faithfully, 
Norman D. Macpvonap. 

15, Abercromby-place, Edinburgh. 








SOFTENING WATER. 
To THE Eprror or ENGINEERING. 

Sir,—We notice in — issue of the 10th inst. a letter 
from Mr. Sidney Tebbutt, in which he mentions his ex- 
perience as to the effect of the Lawrence process upon the 
Leamington water. 

In fairness to ourselves, we think we ought to put on 
record all the circumstances of the case, otherwise Mr. 
Tebbutt’s letter will unquestionably do us injury. 

We made Mr. Tebbutt’s acquaintance at an exhibition 
at the Agricultural Hall, over 18 months ago. Here he 
saw our process at work upon the New River supply, re- 
ducing the hardness from 16 deg. to 5 deg., and giving a 
brilliant water without filtration. Being impressed by 
this, he wished to try the apparatus upon the Leamington 
water, and we therefore /ent him for the purpose a small 
domestic apparatus. 

At the time of despatching this softener we were not 
aware of the nature of the water. A sample which we 
afterwards received showed that it was an unusual water 





for a town supply. Mr. Tebbutt made his trial, and 





758 


ENGINEERING. 





[JUNE 17, 1898. 








finding that the simple apparatus did not remove the 
permanent hardness, went no further. 

It must not he concluded from this that we are not able 
to deal with such waters. We do not claim that our 
simple boiling- process can remove a large amount of 
permanent hardness. In all cases we can remove the 
carbonates by boiling, and in most cases this is sufficient. 
Otherwise we employ a simple chemical after-treatment. 
We find in such cases that, owing to either the previous 
removal of the carbonates or some other chenge brought 
about by the boiling, the chemical employed acts with its 
full theoretical efficiency, and it is not necessary to use 
an excess, 

We are ready to re-open the question of the Leaming- 
ton water at any time if Mr. Tebbutt wishes, and we 
shall be happy to show him at least one plant which has 
been treating for over a year a much more difficult water 
than that. This water, standing usually at 35 degrees, is 
reduced by our system to below 3 degrees. We may add 
that four or five of the ordinary chemical processes, treat- 
ing the water in the cold, have been tried with this water, 
and have all failed. Our process succeeds. 

Yours faithfully, 
The Lawrence Patent Water Softener and 
Steriliser Company, 
Wa. LAwReENcE. 
Norland Yard Works, Uxbridge-road Station, 
Notting-hill, London, W., June 15, 1898. 





To THE EprTor or ENGINEERING. 

Srr,—I have read a letter on water softening in your issue 
of June 10 signed Sidney Tebbutt. I have also read the 
same gentleman’s paper on ‘“‘Steam Laundry Machinery” 
in your issue of May 6. As I am using a Lawrence 
softener it appears to me unfair to the Lawrence invention 
that a particularly hard water should be selected to illus- 
trate the utility of the Lawrence softener for laundry 
purposes. In the general run of town water supplies 
only the temporary hardnesss is of importance, and I 
think the Lawrence process can hardly be conclusively 
condemned by such statements as Mr. Tebbutt has made. 

The Lawrence softener as used by us was tested by me 
last week. When running at the rate of over 1 million 
gallons per week, the water issued from the apparatus at 
54 deg. of hardness. The water is the West Middlesex 
supply. The softened water was compared for brilliancy 
with the untreated water, being examined in a depth of 
2 ft., and was, if anything, the brighter of the two. 

The unjust part of Mr. Tebbutt’s letter may be gathered 
from his reply on the discussion on his paper. Here he 
is reported to have said that ‘‘He had not had ex- 
erience of purifying water by heat and would like to 
1ave particulars of the cost of process and the space, &c., 
occupied ” (page 557). 

This statement does not agree with his letter in which 
he condemns the Lawrence process from his experience of 
the same. 

R. Stone, Works Engineer. 

Hammersmith, W., June 15, 1898. 








WATER-HAMMER ACTION. 
To THE EDITOR OF ENGINEERING. 

Sir,—I observed in your last issue an account of the 
fatal explosion of a steam pipe near Bristol. 

Those engaged in the engineering profession have yet 
to learn that everything is important in their calling, and 
matters of the most minor character require all possible 
care and consideration. 

We see that such a simple thing as the accumulation of 
a small quantity of water in a steam pipe, under not un- 
usual circumstances, may be the cause of loss of life. 

And yet when one gives the subject due attention, the 
whole thing is perfectly accountable. 

Take the case of a 2-in. pipe, at the end of which, let 
steam at 100 lb. pressure be admitted beneath, say, 4 lb 
of water ; what will be the probable result ? 

A force of 314 Ib. producing motion in 4 1b. of water 
equals in accelerative effect 2527 ft. per second, and so the 
water, before it has been driven 2 ft. along the pipe, will 
have acquired a velocity of 100 ft. per second, which 
means the possession by the water of 624 foot-pounds of 
kinetic energy. Thus a small quantity of water may be 
rendered a very formidable projectile, the bringing to rest 
of which would probably require the setting up of a resist- 
ance of material very cutuidenably eeu | that required 
to encounter the ordinary working force. 

Yours truly, 


June 13, 1898. S. E. 








Sreamers At HaAMBuRG.—The number of steamers which 
entered the port of Hamburg in the first two months of 
this year was 1111, as compared with 908 in the corre- 
sponding period of 1897, 1012 in the corresponding period 
of 1896, and 711 in the corresponding period of 1895. 
The number of steamers wich cleared from Hamburg in 
the first two months of this year was 1088, as compared 
with 903 in the corresponding period of 1897, 1029 in the 
corresponding period of 1896, and 691 in the correspond- 
ing period of 1895. 


CaTALOGUES.—Messrs. Wallach Brothers, of 57, Grace- 
church-street, London, E C , have sent us copies of their 
rice lists of appliances for the protection of workmen 
rom injury. such as gauge-glass protectors, respirators, 
belt lifters, &c.—We have received from the Dermatine 
Company, Limited, of 95, Neate-street, S.E., a copy o' 
their new catalogue showing the many uses to which 
Dermatine is now applied. Fi, dcaulic packings, belting, 
boot soles, washers for water gauges, valves for air 
pumps have all been successfully made of this material, 
and we may add in addition that it has remarkable insu- 
ating properties. 








ENGINE WITH ROBINSON’S SHAFT 


CONSTRUCTED BY MESSRS. ROBINSON AND 


Fic. 


In our issue of October 9, 1896 (vol. lxii., page 458), 
we illustrated a shaft governor invented and patented 
by Mr. A. 8. F. Robinson, and manufactured by 
Messrs. Robinson and Auden, Limited, of the Vale of 
White Horse Iron Works, Wantage, Berks. Our 
readers may remember that the salient feature in this 
governor was the complete absence of joints and pins, 
the parts being connected together by elastic bars 
which allowed the necessary relative movements with- 
out friction, and consequently without wear. This 
governor gave very satisfactory results, but it has 
since been modified, and we now give above and on 
next page, engravings showing the form which it at 
present bears. It will be seen that the later design 
embodies the principle of the former one, with, 
however, very considerable additions. 

Everyone who has had experience of shaft governors 
knows that, unless most carefully designed, they are 
subject to excessive wear. With high speeds, and 
particularly with heavy piston valves, the strains on 
the governor are enormous, and unless the wearing 
surfaces of pins and pivots are exceedingly large, they 
very rapidly grind away. We have known a governor 
on an electric-lighting engine entirely worn out in a 
fortnight. Mr. Robinson avoids this source of loss by 
omitting pins altogether. His eccentric is carried on 
a parallel motion in which the links are elastic steel 
strips, while the springs are of the semi-elliptical type, 
firmly bolted at each end. One end of the springs is 
stationary, while the other is connected to a block 
held and guided by an elasticlink. In all this arrange- 
ment there is no wearing surface whatever, and conse- 
quently no possibility of wear. 

In governors which act directly on the valve, there 
is the possibility of the valve taking control of the 
centrifugal weights, and moving them in or out irre- 
spective of changes in speed. The centrifugal force of 
the balls is exactly balanced by the tension of the 
springs, and it does not require much force to disturb 








GOVERNOR. 


AUDEN, LIMITED, ENGINEERS, WANTAGE 








the arrangement. It has, therefore, always been the 
aim of designers of governors to make the force exer- 
cised by the valve on the governor, due to the friction 
or inertia of the former, act under such disadvantageous 
conditions that it should not disturb the balls. This 
is a result, however, which is not always attained. 
Mr. Robinson seeks it by giving the balls a great range, 
and a leverage of 3 or 4 to 1, by the introduction be- 
tween them and the springs, of cords and pulleys. The 
balls have, therefore, most ample power to adjust the 
eccentric, while the valve cannot affect them, since 
the leverage is against it, and, further, the friction of 
the ropes and pulleys is difficult to overcome when 
the force is applied at the wrong end. The long 
range of the balls is also advantageous, because as 
they move outwards, their speed, and consequently 
their centrifugal force, increases greatly, and hence 
they have plenty of power to overcome the friction 
of the eccentric in its strap. The necessary qualities 
for a successful shaft governor are plenty of power. 
strong springs, and light friction, and these are all 
found in the example before us, provided that the 
cords are free from rigidity. 

The illustrations on this and the next page show the 
arrangement very clearly. The governor drum is 0 
considerable size and is keyed on the crankshaft. The 
eccentric sheave A is on one side of it, and on the other 
side is a guide plate B. Between these two is a dis- 
tance-piece C with lugs passing through slots D in each 
side of the governor drum, the three pieces—the eccen- 
tric, the distance-piece, and the guide plate—being 
bound together into one solid body by four bolts 
which pass through them all. The slots, it will be 
seen, are long enough to give the eccentric all the 
play it needs between the earliest and the latest cut- 
off. This is the amount of relative motion possible 
between the governor and the eccentric, the latter 
being obliged to revolve with the former. The driving, 
however, is not effected by the lugs and the slots; 
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ROBINSON’S SHAFT GOVERN OR. 


CONSTRUCTED BY 


MESSRS. ROBINSON 
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such an arrangement would introduce an element of 
friction which it is the object of the inventor to avoid. 
The elastic strips E shown above and below the 
distance-piece serve to drive it, and at the same time 
they together form a Watt parallel motion, which 
insures the eccentric moving in a a line up and 
down, without pressure on the sides of the slots. It 
will be noticed that the eccentric moves in a straight 
line, and that the lead is kept constant for all degrees 
of cut-off. 

The exact position of the floating body—eccentric, 
distance-piece, and guide plate—is determined by the 
amount the springs F are bellied out by the weights 
acting through the wire strands and the pulleys. The 
two semi-elliptical springs are bolted at the bottom 
ends to steel levers G, the use of which will be described 
later, and at the upper ends to a connecting-piece H, and 
the connecting-piece is itself coupled by a rigid stay J 
to the floating eccentric and distance-piece. Hence, as 
the springs are bellied out by the motion of the centri- 
fugal weights, the connecting-piece must descend, 
moving the eccentric. The path of the connecting- 
piece is nearly a straight line, as it is connected 
. the governor drum by a flexible steel link K, as 
shown. 

So far this governor follows very closely the one we 
previously described. We now come to the new part. 
The centrifugal weights L are fixed to links pivoted to 
the governor drum, and the connection between them 
and the semi-elliptical springs is made by wire rope. 
One end of the rope is made fast to the governor 
drum at M, Fig. 2. It is then led round a pulley 
N attached to the spring, then round the pulley O, and 
next to the pulley P. The rope is then passed in a 
bight round a groove in the centrifugal weight, this 
groove being lined with leather in order that the 
tension in the two sides of the bight may always be 
able to adjust itself to equality, and also to prevent 
damage to the rope. The rope is then led to the 
second system of pulleys Q, R, 8, T, the last being 
a guide pulley to lead the rope off over the jockey 
pulley V, and then to the other side of the governor 
where the arrangement is repeated. The weights 


thus act with a leverage of 3 to 1, and can easily 
deform the very powerful springs employed. When 
the weights go outward the springs are bowed, the 
connecting-piece between them moves nearer the 








centre, and the travel of the valve is reduced. When 
they go inward the reverse action takes place. 

One naturally asks what will happen if the wire 
rope should give way. We are informed that this 
event has not yet taken place in the governors already 
made, but provision has been made to guard — 
any ill result following such an accident. Coupled to 
the radius bars of the weights are links which operate 
cams pivoted in the distance-piece. When the weights 
fly out on being released from the tension of the wire 
rope, they turn the cams and force the eccentric in- 
stantly into the position of earliest cut-off, at which 
/the engine can run safely, even if all the load is 
| thrown off. If the full load were on, the engine would 
| probably stop entirely. 

For electric lighting engines it is almost a necessity 
that the speed of rotation should be capable of varia- 
tion, while the machinery is running, in order that 
the pressure in the mains may be maintained con- 
stant. It is to provide for this that the semi- 
elliptical springs are bolted to levers G at their lower 
oak as already referred to. These levers are con- 
nected by a right and left-hand screw, and if this 
screw be turned, the tension of the springs is altered. 
To this end there is fitted to the screw a pinion, 
gearing with a rack affixed to a disc sliding on the 
shaft. When the disc is pushed towards the governor 
the screw is rotated and the springs tightened. When 
it is drawn away the opposite result takes place, 
the range being about 20 per cent. of the total speed. 

At the forthcoming show of the Royal Agricultural 
Society at Birmingham, Messrs. Robinson and Auden 
will show engines of 10, 15, and 30 brake horse-power 
fitted with these governors, in addition to numerous 
detached apparatus. We illustrate on the previous 
page one of the engines which will be found on their 
stand. 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Business in the warrant 
market was almost at a standstill last Thursday forenoon. 
Only some 5000 tons of pig iron were dealt in, and the 
only change in prices was a gain of 4d. per ton in Cleve- 
land. There was a large amount of business done in the 
afternoon, and prices were flat, and from 4d. to 14d. lower 
than at noon on the same day. The closing settlement 

















rices were: Scotch iron, 46s. per ton; Cleveland, 40s.; 
Cumberland and Middlesbrough hematite iron, 60s. 44d., 
and 50s. 103d. per ton. In Friday’s market business was 
active at the opening, and after being firm it weakened, 
Scotch and Cleveland dropping 1d. per ton, and Cumber- 
land hematite iron 3d. per ton. At the close the settlement 
prices were 45s. 104d., 39s. 10}d., 50s. 14d., and 50s. 104d. 
r ton. About 10,000 tons of iron were dealt in on 
onday forenoon, and prices were unchanged from 
Friday. In the afternoon not more than 10,000 tons 
changed hands, and prices dropped 4d. per ton all round. 
The closing settlement prices were 45s. 104d., 39s. 104d., 
50s., and 50s. 9d. per ton. The pig iron warrant 
market was very flat on Tuesday forenoon, the sales 
predominating. About 15,000 tons were sold, and Scotch 
iron declined 2d. per ton, Cleveland 1d., and Cumberland 
hematite iron 14d. per ton. In the afternoon other 
15,000 tons of iron changed hands, and prices recovered 
d. per ton, and the settlement prices were 45s. 9d., 
9s. 9d., 50s., and 50s. 9d. per ton. At to-day’s market 
about 20,000 tons of iron changed hands, and the tone 
was firm, prices advancing 14d. per ton on the day. The 
settlement prices were 45s. 104d., 39s. 104d., 50s. 14d., and 
50s. 6d. per ton. The following are the prices current 
for No. 1 makers’ iron: Clyde, 51s. per ton; Calder, 
51s, 3d.; Gartsherrie and Summerlee, 51s. 6d. ; Coltness, 
55s. 3d.—the foregoing all shipped at Glasgow; Glen- 
garnock er at Ardrossan), 50s. 6d. ; Shotts (shipped 
at Leith), ; Carron (shipped at Grangemouth), 
52s. per ton. Last week’s shipments of pig iron from 
all Scotch ports amounted to 6379 tons, as compared with 
8370 tons in the corresponding week of last year. They 
included 325 tons for South America, 200 tons for India, 
240 tons for Australia, 120 tons for Krance, 1220 tons for 
Germany, 550 tons for Russia, 200 tons for Holland, 
smaller quantities for other countries, and 3232 tons 
coastwise. The fall in the price of pig iron is said to 
have been brought about by outside investors selling 
freely, being disappointed that the market has gone 
back, while the indications were otherwise. There has 
also been some pretty strong “bear” selling. One fur- 
nace has been transferred from ordinary to hematite iron 
at Gartsherrie Iron Works, and there are now 81 blast- 
furnaces in actual operation throughout Scotland, as com- 
pared with 80 at this time last year. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 329,374 tons yesterday afternoon, against 329,578 
tons in the corresponding week of last year, so that there 
was a reduction amounting to 204 tons, 


Finished Iron and Steel.—The steel-makers continue to 
be very busy, and there is a fair amount of business doing 
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in finished iron. Prices are well maintained. Ata sworn | 
last Friday of the Standing Committee of the Scottish 
Manufactured Iron Trade Conciliation and Arbitration 
30ard, a basis for the regulation of ironworkers’ wages was 
unanimously recommended for adoption by the Board. 


Glasgow Copper Market.—Last Thursday forenoon a 
lot of 25 tons of copper changed hands, and prices fell 
22. 6d. per ton. ‘The quotations fell other 1s. 3d. 
per ton in the afternoon, but there was nothing fdone. 
On Friday forenoon no cash business was done, and the 
same happened in the afternoon; but prices declined 
1s. 3d. per ton, and the settlement price was 50/. 153. per 
ton. Copper was not dealt in on Monday forenoon, but 
the quotations were 1s. 3d. per ton firmer. One lot was 
sold in the afternoon, when prices were flat, a further 
drop of 6s. 3d. per ton being recorded. One hundre 
tons were dealt in yesterday forenoon, and prices dropped 
6s. 3d. per ton. One lot was sold in the afternoon, and 
prices lost again. In the copper market to-day 100 tons 
were dealt in, and prices made Is. 3d. per ton. 


Revenue and Expenditure of Glasgow Tramways.—The 
Tramways Committee of Glasgow Corporation met yes- 
terday afternoon, when Mr. John Young, the general 
manager, submitted the revenue and expenditure account 
for the year ending May 31 last, subject to the final audit. 
The gross revenue amounts to 394,111/. 12s., and the 
working expenses to 293,594/. 11s. 9d., leaving a balance 
of 100,517/. 03. 3d., as compared with 84,5967. 3s. 1d. the 
srevious year. The fixed charges, such as rent of Govan 
ines, interest on capital, statutory sinking fund, and 
payment of 9000/. to the Common Good, amount to 
38,4651. Os. 9d., leaving a balance to be allocated for de- 


preciation and to be added to the renewal and general | 


reserve fund of 62,0512. 193. 6d. The number of pas- 
sengers carried during the four years from July 1, 1894, 
has been: July 1, 1894, to May 1, 1895 (11 months), 
57,104,617; June 1, 1895, to May 31, 1896, 86,462,594 ; 
June 1, 1896, to May 31, 1897, 98,996,658; June 1, 1897, 
to May 31, 1898, 106,864,437. The balance of revenue, 
after deducting working expenses, during the four 
years, has been: July 1, 1894, to May 31, 1895 (11 
months), 35,6692. 3s. 3d.; June 1, 1895, to May 31, 1896, 
83,2677. 7s. 11d.; June 1, 1896, to May 31, 1897, 
84,596/. 33. 1d.; and June 1, 1897, to May 31, 1898, 
100,5177. Os. 3d. 

A New Tube Works at Coatbridye.—Arrangements have 
now been concluded for the starting of a new tube works 
at Coatbridge by two late members of the firm of Messrs. 
A. and J. Stewart and Clydesdale—Messrs. Brown and 
Wotherspoon. The capital is to be privately subscribed 
and will amount to 150,000/. It is understood that the 
new firm will make solid-drawn tubes. 


Shipbuilding Orders for Greenock.—Messrs. Caird and 
Co., Greenock, have contracted to build another steamer 
for the Pacific Steam Navigation Company, Liverpool. 
The vessel, which will be of 3000 tons register, will be a 
duplicate of the steamers which Messrs. Caird and Co. are 
at 
will be supplied by the builders.—Messrs. Taylor and 
Mitchell, the youngest shipbuilding firm in Greenock, 
have just secured their first contract, a small screw 


steamer (for East Coast owners), with the possibility of | 


one or two duplicates being ordered. 


Motherwell’s Excursion, Saturday.—The first Saturday 
in June has come to be looked upon as a general holiday 
for the workpeople of Motherwell, and this year every 
public works in the town was closed for the day. The 
exodus from the town was a record one, there being some- 
thing like 17,000 and 18,000 away from home—to Keswick, 
Dumfries, Ayr, Peebles, Aberdeen, Oban, St. Andrew’s, 
Perth, Edinburgh, Millport, to all of which there were 
excursions, 

Floods in West Highlands—Effects on Railway Traffic. 
—In consequence of excessive rains at Bridge of Orchy a 
few days ago, serious flooding took place in that district, 
and mountain streams became raging torrents in an in- | 


pees building for the Pacific Company. The engines | 
1 


| NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Scotch Engineers and Shipbuilders,—The summer meet- 
ing of the Institution of Engineers and Shipbuilders in 
Scotland was opened at the Cutlers’ Hall, Sheffield, this 
|morning. Although the Institution has been in existence 
| 41 years, this is only the second time it has met from 
|home. The visitors were cordially welcomed to the city 
| by the Lord Mayor (Alderman Franklin) and the Master 
| Cutler (Sir Alexander Wilson), and the President, Mr. 
| George Russell, of Motherwell, and other gentlemen 
acknowledged the warmth of their reception. Papers 
| were afterwards read by Mr. James Weir on ‘‘The Pro- 
| blem of Combustion in Water-Tube Boilers and a Means 
| of its Solution;” by Mr. George Halliday, on ‘‘The 
| Transmission of Heat through Plates from Hot Gases to 
| Water ;” and by Professor Arnold, on ‘‘The Internal 
| Architecture of Metals.” The members and friends were 
|entertained to luncheon by the Reception Committee, 
|and in the afternoon the Cyclops and Atlas and other 
| works were visited. The Institution dinner was held in 
| the evening. 


| Election of Muster Cutler.—A special meeting of the 
| members of the Sheffield Cutlers’ Company was held on 
| Monday, with Mr. F. C. Wild, Senior Warden, in the 
|chair. At the unanimous request of the members Sir 
| Alexander Wilson, Bart., consented to fill the office of 
| Master Cutler for the remainder of the official year, and 
‘he was duly sworn in. A vote of condolence with the 
| widow and family of the late Master Cutler (Mr. W. G. 
| Rodgers) was passed. 

| _ Sheffield Manufacturers and the Compensation Act.— 
| Mr. Herbert Hughes, secretary of the Sheffield Chamber 
of Commerce and Manufacturers, has issued a circular 
| calling a meeting to consider the desirability of establish- 
| ing a Mutual Insurance Association for protection under 
| the Workmen’s Compensation Act. He refers to the high 
| rate of insurance the insurance offices have fixed under 
| the Act and to the impracticability of each manufacturer 
| providing an insurance fund for himself ; and points out 
| the advantages that would result from the formation of 
an association amongst themselves, the area of its opera- 
tions to include Sheffield and the South Yorkshire dis- 
trict. As regards premiums the risk might be divided 
into four classes: Class A should consist of the heavy 
trades ; Class B of lighter engineering works, foundries, 
and the like; Class C of the manufacturers of steel and 
files, edge tools, and cutlery; and Class D of cutlery 
works where no grinding operations are carried on, of 
electro-plate works and similar trades. The premiums 
might be: A, 15s. per cent.; B, 17s. 6d. ; C, 10s. ; D, 
7s. 6d. per cent. on the annual amount of wages paid to 
employés in the respective classes. These proposals would 
be liable to modification in either direction as experience 
may show is necessary. The association would take 
the form of a company limited by guarantee, and its sol- 
vency would be guaranteed by the members until a suffi- 
cient surplus ve § been accumulated to enable guarantees 
| to be dispensed with. The meeting to consider the matter 
| has been called for next week. 

| Yorkshire Coal Trade with Hull.—The last statistics 
issued by the Hull Chamber establish a record in the coal 
trade of the port of Hull, an increase in which all the 
collieries seem to have shared. There were sent to the 
port last month 324,944 tons of coal, as compared with 
242,208 tons in May last year, or an increase of 82,736 
tons. In the five months of this year 1,149,742 tons 
were sent, as compared with 949,456 tons sent in the first 
five months of last year, an increase of 200,336 tons. The 
exports to foreign countries for the month were 193,385 
tons, as compared with 102,985 tons in May last year, or 
the remarkable increase of over 90,000 tons. The total 
for the five months were 450,319 tons, as against 325,327 
tons in the corresponding months of last year. The 
coastwise trade also touched high-water mark, but this is 
no doubt largely due to the stoppage of collieries in South 
Wales, as ordinary trade shows little or no difference. 











credibly short space of time. About two miles from | s 
Bridge of Orchy the embankment of the West Highland | _ Jron and Stee/.—Thousands of men have been off work 
Railway was washed away in places, and it will require | during the early part of this week, partly on account of 
over 100 truckloads of earth to fill up the gaps. The | Barnum’s Show, and partly because of a county cricket 
occurrence, fortunately, was noticed timeously by surface- | match, and business has severely suffered. Manufacturers 


men. In consequence of the displacement the 3.28 
and 4.20 passenger trains from Fort William were 
delayed at Rannoch for a considerable time, and 
the south train due at Fort William at 5.38 p.m. 
did not arrive till about nine o’clock. When the 
mishap was reported the flying squad were at once 
despatched to the scene of the flood, and after con- 
siderable difficulty temporary supports were erected 
in the parts where the embankment had been washed 
away, and through communication was for the time re- 
stored, but the permanent restoration of the track will 
take some time. The rains which caused the flooding 
= = = to have been only local, as the weather in Fort 
William was bright and dry all day. 


Mining Institute of Scotland.—A wieeting of this In- | 


stitute was held in Edinburgh last Saturday—the Presi- 
dent, Mr. .J. T. Forgie, presiding. Discussions took 
place on Mr. W. S. Thomson’s paper on ‘‘A Heater at 
Cudzow Colliery,” and on Mr. W. k Garforth’s paper on 
** Suggested Rules for the Recovery of Coal Mines after 
Explosions.” Subsequently Mr. Robert Martin read a 
paper on ‘* Underground Steam Appliances and Tempera- 
ture of Strata at Niddrie Collieries.’ 
on this paper and was adjourned. The annual excursion 
of the Institute will be to Birmingham. 








Tuer Frencu Navy.—The French Minister of Marine has 


desided to invite contracts for 320 tons of armour-plates/ No. 3 
for the French cruisers Gueydon and Dupetit Thonars. 


Discussion followed | 


| of steel report that the demand for all classes is well main- 
| tained, and, although they are having to pay more for 
| raw material, there has, so far, been no change in quota- 
| tions. In the armour-plate, railway, marine, and other 
| heavy branches, there is still abundance of employment, 
| with every prospect of a good summer’s trade. In light 
| and heavy tools of all kinds an active business is being 
done, but the cutlery branches are generally quiet. The 
tonnage of goods sent by rail from Sheffield has been 
slowing down during the last few weeks, and the outlook 
with many of the chief markets is not encouraging. 


Coal and Coke.—There has been a considerable falling 
off in the sales of house coal, but prices are unchanged. 
The consumption of fuel in manufacturing pursuits keeps 
up, and the export trade is unusually good. Business in 
| coke is very brisk, particularly in coke for steel-smelting 
purposes. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
| a thin attendance on ‘Change, and the market was rather 
| depressed. Prices had a downward tendency owing, it 
| was said, to speculators realising to some extent. ie 
| ducers of pig iron, however, all of whom are pretty well 
| sold, were not at all disposed to lower their quotations. 
-m-b. Cleveland pig iron was ao’ to have 
.¢) 


changed hands at 40s. r prompt f.o.b. delivery, 





but buyers were not over keen to Rey that figure, and 
very few transactions were reco - Some of the 
merchants held out for 40s. 3d., and several makers 
still put the price at 40s. 6d. No. 1 Cleveland pig was 
42s, 3d. to 42s. 44d. ; No. 4 foundry, 39s. 3d. to 393. 44d. ; 
y forge, 38s. 3d.; and mottled and white, each 38s. 
Eee anes warrants opened at 39s. 9d. and closed 
39s. 94d. cash buyers. East coast hematite pig iron was 
easier, not because less is required, for the output con- 
tinues to be pretty well taken up; but in sympathy with 
other qualities, and in consequence of cheaper cost of pro- 
duction, owing to the fall in Spanish ore. Hematite 
could not be placed over 51s. for early delivery of Nos, 
1, 2, and 3, and there were plenty of sellers at that figure. 
Rubio ore sold at 14s. 6d. ex-ship Tees, and in some cases 
less was said to have been accepted. Middlesbrough 
hematite warrants were not quoted. To-day there was 
practically no new feature in the market. Middlesbrough 
warrants were stronger, rising steadily to 39s. 11d., which 
was the closing cash price of buyers, but there was no 
quotable change in prices for makers’ iron. There was 
nothing doing in Middlesbrough hematite warrants. 


Manufactured Iron and Steel. — There is practically 
nothing new in the manufactured iron and steel trades. 
All the establishments in the district present a very 
active appearance, and a hopeful view is taken of the 
future. There is not so much new work being placed 
just now, but this is due in a large measure to the in- 
ability of producers to accept orders in steel for anything 
like early delivery. Manufacturers generally have con- 
tracts secured, which will keep them we: employed 
over next quarter, and consequently they are very firm 
in their quotations. Common iron bars are 5/. 7s. 6d. to 
5l. 103.; best bars, 5/. 17s. 6d. to 6/.; iron ship-plates, 
5/. 11s. 3d. ; iron ship-angles, 5/. 8s. 9d. ; steel ship-plates, 
5l. 17s. 6d. to 6/.; steel ship-angles, 5/. 15s. ; and steel 
sheets (heavy), 7/. 2s. 6d.—all less the customary 24 per 
cent. discount for cash. Heavy sections of steel rails 
remain at 4/. 10s. net at works. 


Coal and Coke.—Fuel, on the whole, keeps steady and 
firm. The demand for bunker coal is strong, and prices 
are firm. Gas, manufacturing, and household coal show 
no change. Coke continues in very good request both 
for consumption at home and for shipment. Average 
blast-furnace qualities are about 14s. 3d. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Bristol Tramways. — The authorised capital of the 
Bristol Tramways and Carriage Company is 625,000/.— 
500,0007. by shares and 125,000/. by debenture stock—of 
which 442,850/. has been raised, 325,000/. by shares and 
117,8507. by debenture stock and loans. The company 
has expended 462,026/. on lines and works open for 
traffic, including land, buildings, &c., and 23,464/. on 
horses, making a total of 485,490. The total length of 
tramway authorised was 21 miles 3 chains, of which 19 
miles 65 chains are open for the public conveyance ot 
passengers, comprising 15 miles 42 chains double and 4 
miles 23 chains single line. The gross receipts from pas- 
sengers during the year ending June 30, 1897, were 
92,222/.; and from other sources, including the carriage 
department, 26,528/., giving a total of 118,750/. There 
was expended in working 9852/7. in maintenance of way 
and works, 19,3542. on animal power, 4821/. in renewals 
of horses, 6678/. and in repairs and renewals of cars. The 
traffic expenses were 41,879/.; direction and management, 
1650/.; rent of offices, stables, and sheds, 5255/.; legal 
and Parliamentary proceedings, 306/.; and other work- 
ing expenses, 2711/.; making a total of 92,5067. The net 
receipts were 26,2441. The number of passengers con- 
veyed was 18,592,936/., and the number of miles run 
1,746,1807. The number of cars employed was 135, and 
of horses 837. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports during May were 
as follow: Cardiff—foreign, 318,497 tons; coastwise, 
52,070 tons. Newport—foreign, 28,348 tons; coastwise, 
20,798 tons. Swansea—foreign, 92,300 tons ; coastwise, 
24,978 tons. Llanelly — foreign, 20,138 tons; coastwise, 
5877 tons. The aggregate shipments for the month 
accordingly come out as under: Foreign, 459,283 tons; 
coastwise, 103,723 tons. The shipments of iron and steel 
from the four ports during May were: Cardiff, 71 tons; 
Newport, 6484 tons; Swansea, 83 tons; Llanelly, ni; 
total, 6638 tons. The shipments of coke were: Cardiff, 
923 tons; Newport, 73 tons; Swansea, 2498 tons; Llan- 
elly, nil; total, 3494 tons. The shipments of patent 
fuel were: Cardiff, 7417 tons; Newport, 7349 tons ; Swan- 
sea, 32,165 tons; Llanelly, ni/; total, 46,931 tons. The 
aggregate shipments of coal from the four principal Welsh 
ports during the five months ending May 31 were as follow: 
Cardiff, 5,374,490 tons ; Newport, 1,091,872 tons; Swan- 
sea, 689,754 tons; Llanelly, 103,651 tons ; total, 7,259,704 
tons. The aggregate shipments of iron and steel during 
the five months in question were: Cardiff, 25,073 tons; 
Newport, 14,442 tons; Swansea, 4250 tons; Llanelly, 
nil ; total, 43,765 tons. The aggregate shipments of coke 
were: Cardiff, 27,068 tons ; Howat, 3983 tons ; Swan- 
sea, 9814 tons; Llanelly, nil; total, 40,865 tons. The 
shipments of patent fuel were: Cardiff, 108,179 tons; 
Newport, 14,625 tons; Swansea, 147,176 tons ; Llanelly, 
nil ; total, 269,980 tons. 


Barry Island Railway.—Two of the pontoons intended 
for the passenger landing stage of the Barry Island Rail- 
way extension have been delivered at Barry Docks from 
the works of Messrs. Lysaght and Sons, Bristol. These 
pontoons are 90 ft. in length, 24 ft. beam, and 10 ft. in 
depth. On Wednesday another pontoon of similar 
dimensions, intended for the same landing stage, was 
launched at the builders’ yard, and the small pontoon 1s 
also on the blocks at Messrs. Lysaght’s works. The 
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sliding caisson at the entrance to the No. 2 dock at Barry 
will be — by the builders, Messrs. Stephenson 
and Co., in thecourse of three or four weeks, but the new 
dock — not be ready for opening before September or 
October. 


Carmarthenshire Coal.—Messrs. R. Evans and Co., 
after five months’ sinking, have struck the 5-ft. (big) 
seam at the Tznywern Colliery, Glanamman, Cwmam- 
man. 

Newport and South Wales Coal.—The Lords of the 
Admiralty have informed the Newport Chamber of Com- 
merce that Newport is included among the places of ship- 
ment provided for in the contracts of the department ; 
and already several large steamers have loaded Monmouth- 
shire coal at Newport under Admiralty contracts for home’ 
and abroad. 


Swansea.—The imports into Swansea for May amounted 
to 64,268 tons, as compared with 59,584 tons in the cor- 
responding month of last year. The total for the first 
five months of this year was 314,279 tons, against 322,250 
tons in the corresponding period of last year. The exports 
for May amounted to 191,932 tons, against 212,922 tons 
in May, 1897. The total for the five months were 997,601 
tons, as compared with 992,205 tons in the corresponding 
period of last year. 

Bristol Carriage and Wagon Works Company, Limited.— 
The report of the directors for the year ending March 31, 
1898, states that after adding 5000/. to the reserve fund 
(making this account 25,000/.); 15007. to the depreciation 
fund (making this account 18,000/.) ; and 1000/. to a con- 
tingency fund, the net profits, including the haiance 
brought forward, amounted to 15,385/. 83.7d. Deducting 
therefrom an interim dividend of 4 per cent., paid in De- 
cember, and amounting to 4,400/., there remains a dis- 
posable balance of 10,985/. 83. 7d. The directors recom- 
mend that a dividend of 4 per cent. and a bonus of 2 per 
cent. be declared on the ordinary share capital of the 
company for the half-year ending March 31 last, which will 
amount to 6600/., and that the balance of 4385/. 8s. 7d. 
be carried forward. The rolling stock of the company 
now consists of 1833 wagons and carriages. 


Light Railways.—The Light Railway Commissioners 
have fixed the 24th inst. for holding a public inquiry upon 
an application of the Midland and South-Western Junc- 
tion Railway Company for powers to construct a light 
railway across Salisbury Plain, from Ludgershall to 
Amesbury, skirting certain War Office property. The 
inquiry is to be held at Andover. 


Cardiff.—The outlook in the South Wales coal trade 
is not considered so good as it was a week since, efforts 
to adjust the long impending strike not having proved 
successful. Last week’s shipments were something in 
excess of 100,000 tons. The best steam coal has made 
20s. to 21s. 6d. per ton. Household coal has sold princi- 
pally to meet the requirements of inland and local con- 
sumption. Foundry coke has realized 21s. to 23s. per 
ton; and furnace ditto, 18s. to 19s. per ton. 


Llanelly.—At a meeting of the Llanelly Harbour Com- 
missioners on Monday, a report, jointly prepared by the 
engineers Sir A. Rendel and Mr. C. P. Fowler, was read 
on the subject of the removal of the breakwater. The 
engineers gave it as their opinion that the breakwater 
should never have been built, and to its construction, 
they allege, was due the greater part of trouble which 
had occurred at the entrance to the harbour. Great, 
however, as had been the mischief done, its removal 
would be so costly that they hesitated to recommend such 
a measure, at any rate, for the present. They thought 
that the short groyne on the face of the breakwater 
should be restored, in the hope of checking if not wholly 
preventing the further movement of slag towards the 
entrance of the harbour. 


Avonmouth.—A report of the docks committee of the 
Bristol Town Council points to the abandonment of pro- 
posals for providing accommodation at Avonmouth (at a 
= of 1,500,000/.) for the largest vessels building and 
afloat. 








MISCELLANEA. 

THE Queen has been pleased to accept a copy of the 
recent work on ‘Submarine Telegraphs,” by Mr. Charles 
Bright, F.R.S.E, and of the brochure entitled ‘Science 
and Engineering During the Victorian Era,” by the same 
author. 

The Royal Commission for the Paris Exhibition of 1900 
are now prepared to circulate information respecting the 
Exhibition, The classification and rules for exhibitors, 
together with forms of application for space, can be ob- 
tained by applying to the secretary of the Royal Com- 
mission, Paris Exhibition, St. Stephen’s House, West- 
minster, 8. W. 


The Génie Civil states that the coal consumption of 
American passenger locomotives averages over 80 Ib. per 
mile, whilst the goods engines take no less than 116 lb. 
per mile, figures which appear enormous to English ideas. 
It has, however, to be remembered that American freight 
trains are enormously heavy, and would probably be 
divided up into, perhaps, three separate trains here, so 
that the fuel consumption pér ton-mile will be moderate, 
and the same time it is only necessary to pay the wages 
of one train crew instead of three. 


The death is announced of Mr. John Henry Beckwith, 
M. Inst. Mech. E., who has been for the past 30 years 
connected with Galloways, Limited, engineers, Man- 
chester. For the greater portion of this period he acted 
as works manager, and for the past 10 years as a director 
of the company. He took great personal interest in the 
Various international exhibitions with which Messrs. Gal- 





loway’s name has been so closely identified, and designed 


many installations of engines, &c., for rolling mills, 
hydraulic installations, and other purposes. 


The Local Government Board have sanctioned a loan 
for disposing of the Exeter sewage on the septic tank 
principle, and the works will now go forward. The 
results of the new system will be awaited with great 
interest, and there is no reason to believe that the success 
will be less than has already been obtained for months 
with the experimental tank at Exeter. Should this 
prove the case, an important advance will have been 
made in the matter of sewage disposal, since the septic 
tank gets rid of the loathsome sludge which forms such 
an offensive bye-product in the case of most of the 
methods of sewage disposal at present in use. 


At the New York Electrical Exhibition, Mr. D. M. 
Moore has exhibited a chapel of fair size lighted entirely 
by means of vacuum tubes, The tubes number 14, and 
are 2in. in diameter. They are placed along the soffits 
of the Gothic roof arches. The current used in lighting 
the tubes is obtained by connecting them up in parallel 
with a coil inserted on a circuit, the continuity of which 
is broken 1000 times a second. The self-induction of 
this coil gives rise, when the circuit is broken, to an 
electromotive force high enough to cause the tubes to glow 
with full intensity. The circuit-breaker used works in 
vacuo, thus obviating the oxidation and consequent wear 
of the contacts. 


In a recent issue of the Zeitschrift des Vereines Deut- 
scher Ingenieure, Dr. S. Kaff describes a new apparatus 
for testing the lubricating values of oils. Tests of the 
chemical composition, whilst useful, tell little about how 
an oil will act on a bearing, and the viscosimeter tests 
are not much better. The proper way is to test the oil 
in an actual bearing, suitable means being taken to 
measure the work absorbed in frictional resistances. Dr. 
Kaff’s instrument, therefore, consists of a vertical shaft 
driven by a small dynamo and running in a sleeve con- 
nected to a reservoir containing the oil to be tested. A 
thermometer is fitted to measure the temperature, whilst 
a counter gives the revolutions made by the shaft, and 
a watt meter, or equivalents, shows the energy expended 
in the dynamo. 


A novel method of obtaining the high temperatures 
necessary in reducing some of the most refractory metals 
is described in a recent issue of Stah/ wnd Eisen, in which 
is published a communication made to the Congress of 
German Electro-Chemical Societies by Mr. Hans Gold- 
schmidt. In this note Mr. Goldschmidt suggests the 
employment of the heat discharged by burning alu- 
minium. The mass to be heated is surrounded with 
a jacket consisting of a mixture of powdered aluminium 
and metallic oxides. Turning a blowpipe on to this 
jacket the oxides are decomposed locally, giving up 
their oxygen to the powdered aluminium, which thereon 
takes fire, and the remainder of the process proceeds 
automatically, with the result that inside the jacket 
temperatures i gE those of the electric furnace 
are rapidly attained. The method may be modified by 
substituting magnesium or calcium carbide for the alumi- 
nium, whilst in other cases the oxides in the jacket may 
be replaced by sulphides. 


A very claborate series of tests on cast-iron columns 
were carried out under the auspices of the Department of 
Buildings, New York, during 1896 and 1897. The results 
Wr were very erratic, but showed that the rules 
previously enforced in that city gave a dangerously low 
factor of safety. The stress allowed by these rules was 
expressed by the formula 


__80,000 
1 eB 
1 
¥ 400 


when p denoted the ultimate strength of the column in 
pounds per square inch, Z the length, and d the dia- 
meter of the column. Actually, according to Professor 
W. H. Burr, the ultimate strength for lengths of column 
exceeding 10 diameters was not more than about half that 
given by the above formula, and is fairly well represented 
by the formula p = 30,500 — 160 4 
t 

The Mutual Boiler Insurance Company, of 31, Milk- 
street, Boston, have issued a series of circulars dealing 
with some important points respecting the cost of steam 

wer. One of the circulars relates to the cost of trans- 
erring the coal from the last dump into the firebox, and 
in this matter great variations are found to occur. At 
the best arranged boiler-room this work cost 1s. 1d. 
per ton burnt, whilst the average on a number of 
plants was 23. a ton. The plants in all cases were 
of good size, burning 50 tons of coal a week or up- 
wards. In general, the larger the plant the less the cost 
of firing per ton ; but beyond 200 tons a week there is no 
further decrease in cost. Cheap labour was, it appeared, 
quite as efficient in coal handling as dear, — the 
la:ter may produce more steam per ton of coal burnt. 
Mechanical stokers, it is stated, save 30 to 40 per cent. of 
the labour in the case of plants burning more than 200 
tons per week, some 20 to 30 per cent. in medium-sized 
plants burning from 50 to 150 tons per week, and nothing 
in small plants. An eight-hour day in 24-hour plants is 
only about 10 per cent. less efficient in tons handled per 
man than a 12-hour day. 


Tn answer toa question re the proposed works at Gib- 
raltar, on Tuesday night, Mr. Goschen said that the 
harbour works, so far as the enclosure and defence is con- 
cerned, would be practically completed within the period 
originally contemplated—namely, 1899-1900, as far as can 
be foreseen ; but the final completion of portions of the 
upper structures might require some additional time. In 
the Naval Works Act, 1895, a provision of 361,000/, was 
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made for one dock (or docks), and that dock was to be 
—— in 1899-1900; but in the Act of 1896 it was 
decided to extend the dockyard, and to construct three 
docks at an estimated cost of 2,674,000/., in place of one 
dock. If the date in the schedule was not changed, it 
was by inadvertence. No such works could have been 
completed in that time. Under the new scheme the 
three docks would occupy the site of the New Mole 
Parade and the whole of the site of the present dockyard, 
which would remain until the new dockyard, now in 
progress, was sufficiently advanced to allow the existing 
establishment to be transferred. The date for the com- 
pletion of the docks would not be given until the works 
were more advanced, but it would be entered in the next 
Naval Works Bill. 


On Saturday last Barmouth New Water Works were 
formally opened by Mr. T. W. Russell, M.P., Parlia- 
mentary Secretary to the Local Government Board. 
These new works are situated among the Merionethshire 
mountains, and the reservoir contains a storage of 100 
million gallons, of which 52 million gallons are for the 
supply of Barmouth, and will supply a population of 
20,000 for 104 days. The works cost nearly 30,000/. At 
a banquet held in the afternoon, Mr. T. W. Russell, in 
reply to the toast of the ‘‘ Local Governing Bodies of the 
United Kingdom,” spoke of the enormous and increasing 
work of the Local Government Board, and said that since 
its establishment it had sanctioned the spending upon 
sanitary work of 162,760,000/. Whereas before the esta- 
blishment of the central authority the expenditure upon 
sanitary work in the kingdom during 10 years was only 
2,956,000/., the sum spent during the last 10 years was 
46,000, 0002. 


In ae out some tests of insulating materials for 
the Mutual Boiler Insurance Company of Boston, Massa- 
chusetts, Professor C. F. Norton, of the Massachusetts 
Institute of Technology, has made use of a very in- 
genious apparatus, consisting of a length of steam 
pipe which could be covered circumferentially and at 
the ends with the material to be tested. This length 
of piping, covered as described, was suspended from 
the ceiling of the laboratory by non-conducting cords. 
Inside it was filled with oil, which was heated by an 
electric current passing through a coil of wire im- 
mersed therein. A brisk circulation of the oil was 
maintained by means of paddles, allowance when neces- 
sary being made for the heating effect thus expended in 
fluid friction. A thermometer which was read by a tele- 
scope, in order to avoid coming into contact with the 
apparatus, served to measure the temperature. An ex- 
periment was first made with the bare pipe, the electric 
current being turned on until the desired temperature 
was reached. By regulating the current it was possible 
then to keep this temperature almost absolutely constant 
for long periods of time, and during this period the loss of 
heat was, of course, just balanced by that generated in 
the coil. Noting the current required to maintain the 
bare pipe at a given temperature, the experiment was 
repeated with the pipe clad with some one of the many 
non-conducting steam-pipe coverings, in which case a 
much smaller current was needed to maintain the tem- 
perature. The relative values of these different coatings 
were thus easily ascertained. A considerable time—some 
six hours—was, it should be stated, needed for a covered 
pipe to reach the stationary state. The best results were 
obtained with a fireproof cork coating, though this was 
closely followed by some magnesia and asbestos coverings. 
Many of the so-called magnesia and asbestos coverings 
were, however, found on examination to contain little of 
one or the other, — made up for the greater part of 
plaster of Paris, which is a poor non-conductor, and is 
otherwise objectionable. 


Sir Francis Marindin’s report to the Board of Trade re- 
lative to the fatal accident which occurred on August 7, 
1897, on the Belfast and Northern Counties Railway, has 
only just been published, its preparation having been 
long delayed, owing to the serious illness through which 
the senior inspector of railways has d. The accident 
was caused * the collapse of the firebox of an engine, 
built in 1890 by Messrs. Beyer, Peacock, and Co., of Man- 
chester, and it resulted in the rush of scalding water and 
steam from the boiler upon the footplate, while the train 
to which the engine had been attached was approaching 
Antrim station at the speed of 20 or 25 miles an hour. 
Cornelius McAlister, the fireman, was thrown off the 
engine and killed ; and, when the train had been brought 
toa stand by the application of the automatic vacuum 
brake under the control of the guard, the driver, James 
Turner, was found dead upon the footplate. The en- 
gine was thoroughly overhauled in February, March, 
and April, 1897, and since it recommenced work had 
run 16,880 miles. It combined the most recent im- 
provements, and was of the best class, both in regard to 
design and construction. The firebox was, as usual, made 
of copper, and Sir Francis Marindin satisfied himself that, 
as it left the shops new, it was theoretically capable of 
withstanding a much — pressure than any to which 
it could be exposed. It was clear, however, to the in- 
spector that the weekly examination of the boiler was 
anything but thorough, and he was of opinion that the 
engine had for some time been running with a number of 
broken and flawed stays on the right side of the firebox, 
and that the number of these defective stays gradually in- 
creased until the point was reached when, owing to in- 
sufficient support, the plate suddenly collapsed. Sir 
Francis Marindin says that the only way to guard against 
such accidents is to have frequent examinations, more 
worthy of the name than those hitherto relied upon, and 
he learns with satisfaction that on the Belfast and 
Northern Counties lines the boiler examiner is now 
— to make a proper examination of all boilers once 
a week, 
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NOTICES OF MEETINGS. 


Tue IncorporateD Gas InstituTE.—The twenty-fifth annual 
meeting will be held at the Exhibition Hall, Belfast, on Tuesday 
the 21st, Wednesday the 22nd, and Thursday the 23rd of June, 
when the following programme has been arranged: Tuesday, 
June 21, at 11 a.m., welcome by the Lord Mayor of Belfast, to be 
followed by the statement of accounts of the Society, and the 
election of new officers. Wednesday, June 22, meeting at 
10 a.m., when Professor Vivian B. Lewes will lecture ‘“‘On Acety- 
lene and its Latest Developments,” to be followed by the 
reading and discussion of some of the following papers: ‘‘ The 
Standardising of Meter Unions,” by Mr. Robert 8S. Carlow, of 
Arbroath. ‘The Necessity for Amendments in the Gas Clauses 
Act,” by Mr. W. F. Cotton, of Dublin. ‘‘The Influence of 
Carbonic Acid on the Combustion of Coal and Water Gas,” by 
Mr. F. G. Dexter, of Winchester. ‘‘The Workmen’s Compen- 
sation Act, 1897, as Affecting Gas Companies,” by Mr. C. S. 
Ellery, of Bath. ‘‘The Construction of and Mode of Working 
Purifiers,” by Mr. Henry Green, of Preston. ‘‘ The Valuation of 
Gas Works for Assessment,” by Mr. William Newbigging, of 
Manchester. ‘Village Lighting—a Comparison,” by Mr. R. G. 
Shadbolt, of Grantham. ‘‘ Laboratory Notes : Gas Analysis, &c.,” 
by Mr. John T. Sheard, of Sheffield. ‘‘ Inclined Retorts at Sal- 
ford,” by Mr. Sydney Y. Shoubridge, of Sydenham, London. 
At 3.30 in the afternoon a visit will be paid to the Fire Brigade 
Headquarters, Chichester-street. Thursday, June 23, meeting 
at 10 a.m., when the papers left over from the previous day 
will be proceeded with. On Friday, the 24th inst., an excur- 
sion has been arranged to Rostrevor. Many of the local ship- 
building yards and other factories will be opened to visits from 
members of the Institution during their stay in Belfast. 

Tue INSTITUTION OF MINING AND METALLURGY.—Wednesday, 
June 22, in the Lecture Theatre of the Geological Museum, 
Jermyn-street, 8.W., at 8 o’clock, when the following papers 
will be read and discussed: 1. ‘‘The Treatment of Broken Hill 
Complex Sulphide Ores by Wet Extraction Processes and the 
Electrolytic Deposition of Zinc,” by Mr. Edgar A. Ashcroft, 
M. Inst. M.M. 2. ‘*Notes on the Payable Conglomerate Beds 
Encased in Sandstone, and the Mining Methods in Use for their 
Extraction on the Witwatersrandt,” by Mr. A. F. Crosse, 
M. Inst. M.M. 3. ‘‘On the Density of Gold and Silver Alloys,” 
by Mr. George Attwood, M. Inst. M.M. 








DEATH. 

VauGHAN,-—On June 8, at Manchester, after an operation, Henry 
Vaughan, late works manager to Messrs. Ruston, Proctor, and 
Co., Limited, Lincoln, also senior member of the firms Vaughan 
and Son, and the Vaughan Pulley Company, Manchester. Aged 
68. Interred at Lincoln on June 11, 1898. 
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LIGHT RAILWAYS. 

OnLy eighteen months have elapsed since the 
Light Railways Act came into force, and yet there 
have been promoted, under the conditions stipu- 
lated in the new law, schemes which number 121, 
and represent a mileage of 1296% miles. This clearly 
proves that the change in the law is appreciated if 
it was not imperatively required. Nor has there 
been any falling off in the numbers. In December 
of 1896, when proposals were first received under 
the Act, the number was 28, and the mileage 
300? miles. Six months later there was exactly 
the same number of schemes put forward, but all 
the lines were comparatively short, so that the 
mileage was slightly less, having been 2733 miles. 
In November of last year the number increased to 
30, and the mileage to 290} miles, and now, when 
applications have again been classified, the total 


x | number of schemes reaches the highest point, 35, 


while the mileage is 431}, the increase being due 
in part to a 97-mile Hebridean line of which 
Sir Douglas Fox is engineer. Of the total number 
of lines promoted, 21, representing 299} miles, 
are in Scotland, the greater part of them 
in the Highlands; the others are in England 
and Wales, the latter province making but a 
poor show. It does not follow, of course, that 
all these 1300 miles of railway have been sanc- 
tioned ; but the Commissioners, after carefully 
and patiently considering the representations of 
the promoters and objectors, have sanctioned 
51 of the projects, and these represent 629 
miles. As the 35 schemes lodged during the 
past month have not yet been adjudicated upon, 
it will be seen that 60 per cent. of the 
schemes representing nearly 73 per cent. of the 
mileage applied for has been granted, which re- 
presents a fair proportion of the total. It is 
a striking fact that of these a very large pro- 
portion anticipate the use of steam. The list we 
give in Table I., on the next page, showing the 
schemes actually approved, with four still pend- 








ing (marked by an asterisk), will indicate that 37 
of the railways are to be worked by steam power. 
These represent 524 miles out of a total of 
about 629 miles not rejected. One of the lines—an 
inclined railway at Ventnor, in the Isle of Wight— 
is to be worked by hydraulic power. Two are by 
‘*steam or electric power,” so that electricity has 
not one-half of the schemes. Curiously enough, Scot- 
land has shown a distinct preference for steam, only 
one scheme of three miles between Coatbridge and 
Airdrie being an electric tramway called by another 
name. The others, representing 101 miles, mostly 
Highland lines, are to be worked by steam. 

The schemes submitted this month for considera- 
tion by the Commissioners are enumerated in Table 
II. These number 35 and represent 431} miles of 
railway, of which two lines of 244 miles are in Wales, 
and four of 132? miles are in Scotland. The Mon- 
mouth and Abergavenny line has already been re- 
jected. Sixteen of the lines are for steam traction, 

ut several others do not specify the particular 
method of traction: electricity, however, makes 
rather a better display than in the earlier lists. 
One point which must give rise to regret is the 
number of different gauges, although a consider- 
able majority are on the standard gauge—4 ft. 84 in. 
—yet 1 ft. 114 in., 2 ft., 2 ft. Gin., 3 ft., 4 ft., 
and 5 ft. 9 in. are all represented in the Table. 

As is perhaps now well known, the object of the 
Light Railways Act was to enable lines to be laid 
for passenger and goods traffic without those elabo- 
rate precautionary appliances so necessary on lines 
where the traflic is heavy and the risks great ; 
and it was determined that local inquiry should be 
made not only to determine the need for, but to 
weigh the objections raised against such schemes. 
The Commissioners under the Act are the Earl 
of Jersey, who is chairman, Mr. G. A. R. Fitz- 
Gerald, and Colonel Boughey, R.E., C.S.I., with 
Mr. Henry Allan Steward, as secretary, and the 
work has been done expeditiously, although only 
eight schemes of the 27 submitted for confirma- 
tion to the Board of Trade have as yet been finally 
decided upon. These are given in in italics in 
TableI. Six of these were promoted in December, 
1896, and two in May, 1896, while others brought 
forward at the same time yet remain to be adjudi- 
cated upon. A promotor of a Bill in Parliament 
is relieved of the agony of suspense within a less 
space of time ; but presumably something must 
be conceded to economical promotion of a light 
railway. 

We give on page 764 a list of the schemes thus 
far approved by the Commissioners. The most of 
these have yet to pass, so to speak, the final Court 
of Appeal at the Board of Trade ; but in no in- 
stance has there yet been an adverse decision here. 
As to the schemes rejected or withdrawn the longest 
was that from Dartford to Eynesford with branches, 
making in all 22 miles; but it is scarcely worth 
while entering into the details of any. In some 
cases there was an effort to pass as a light rail- 
way a scheme which ought to have come under 
the ordinary law of procedure and construction, 
whilst in other instances the line promoted 
was more in the nature of an urban or suburban 
tramway, and corporate authorities, especially in 
towns, are keeping a sharp look out for such 
schemes, and rightly so, for if the tramway system 
proper is, or is likely to become soon, the property 
of such authority, it would be satisfactory to no 
one were a small part of the street railway to be 
isolated because it was a light railway. The Com- 
missioners therefore, in such cases, usually sustain 
the plea of the authorities for power to purchase the 
lines, but under more equitable conditions to the 
companies than is held out either in the case of 
tramways or electric light undertakings. The local 
authorities may, by special resolution, decide within 
six months after the expiration of periods varying 
from 25 to 40 years from the commencement of the 
order, or within six months after the expiration of 
every subsequent period of seven years, by notice in 
writing, require the company to sell the railways 
situated in their district ‘‘upon terms of paying 
the fair market value thereof in each case as a 
going concern, but without any allowance for com- 
pulsory purchase, such value to be in case of differ- 
ence determined by an engineer or other fit person 
nominated as referee by the Board of Trade on the 
application of either party.” Practically every 
provisional order granted has such stipulation 
where the line is through towns, and in such cases, 
too, the local authority may, by consent, purchase 
the line earlier. 
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TaBLe I.—Railways Approved by the Light Railway 
Commissioners.—1896-97. 


| | 
| Motive 











| 
Name and County. Mileage. Gauge. Power, 
DECEMBER, 1896. | ft. in. 
Basingstoke and Alton (Hants) 13 4 84 | Steam 
Crewe and District (Cheshire) 93 3 6 Elec. 
East and West Yorkshire Union 2 4 & | Steam 
(Robin Hood to Royds Green, Y orks.) | 
Elsenham, &c. (Essex). . ie ae 11 4 8} - 
Flamborough (¥ orks.) .. de ms if 4 st Elec 
Hadlow (Tonbridge, &c., Kent) - 11 4 8 | Steam 
Isle of Thanet (Ramsgate to Margate, 11} 3.6 | Elec. 
Kent) 
Potteries (Staffs.) a ‘ ‘* 44 Se: i.e 
West Hartlepool (Durham) .. a 2} eS i % 
Wrington Vale (Congresbury to 7 4 8} | Steam 
Blagdon, Somerset) 
Gower (Port Eynon, &c., Glam.) 12} 4 8} rm 
Carmyllie (Forfar) * - v6 54 i a 
Cromarty and Dingwall (Ross and 184 4 8} 5s 
Cromarty)* 
Echt, Aberdeen and Echt (Aberdeen) | 13 4 8h = 
Forsinard & Portskerra (Sutherland) | 143 4 8 ” 
Lauder (Berwick) aR os .-| 104 4 4 ” 
Leadhills, Elvanfoot and Wanlock-| ii 4 8} a 
head (Lanark) 
Mound, Embo, and Dornoch (Suther- 74 4 8} ” 
land) 
May, 1897: | 
Bridlington, Beeford and North’ 9} 4 8} = 
Froddingham (East Riding, Yorks.) 
Dartford District (Kent) oe et 4 4 8 |E.orS. 
Derby and Ashbourne (Derby) | 2 4 0 | Elec. 
Dudley and District (Worcester)  ..| ae oo oe 
Goole and Marshland (West Riding, 144 | «4 8) | Steam 
Yorkshire) | | 
Leek, Caldon, Low, &c. (Staffordshire) 17} { : St } > 
Lincolnshire and Northamptonshire 9 4 8} = 
Lizard (Cornwall) ~ a be 11} 4 8h ae 
North Holderness (East Riding,| 12 4 x ” 
Yorkshire) 
Pewsey and Salisbury (Wilts) ee 20} 4 8} a 
St. George and Hanham (Gloucester) 14 4 84 Elec. 
West Manchester (Lancashire) sol 5} | 4 8 |S.orE 
Llandudno and Colwyn Bay (Carnar- 8} 3 6 Elec. 
von and Denbigh) | 
Tanat Valley (Montgomery, Denbigh, 15 4 &} | Steam 
and Salop) | 
Welshpool and Llanfair (Montgomery) 9} 26 ma 
Echt (extension) (Aberdeen) +. 3h 4 8} « 
Fraserburgh and St. Combs. (Aber- 44 4 8} * 
een 
Gifford and Garvald (Haddington) .. 13 4 8} .” 
Loch Fyne (Argyle and Dumbarton) 18} 4 8} am 
NOVEMBER, 1897. | 
Abergavenny and Monmouth (Mon.) 12 4 8} | a 
Bradford and Leeds (Yorkshire) .. 54 4 St | Elec. 
Central Essex (Essex)*. . as ‘i 274 4 85 | Steam 
Grimsby and Saltfleetby (Lincs.) 174 | 4 8b a 
Isle of Axholme (Lincolnshire) ef 42° 1 a 
Kinver (Staffordshire) .. _ a | 4 | 8 6 | Elec 
London and South-Western Railway,|; 10} | 4 8} | Steam 
Amesbury Light Ry. (Wiltshire) | | 
Mid Devon (Devon)* .. oe $ 14 4 8} s. 
Middleton (Lancashire). . * * 8} 4 8} Elec. 
North Shields, Tynemouth, &c.! 2 Tt a 
(Northumberland) | | 
North Sunderland (Northumberland) 1, | 4 & | Steam 
Potteries Extension (Staffordshire) .. 4 40 Elec. 
Rochester, Chatham, &c. (Kent) 14} 4 8} aa 
Sheppy (Kent) .. ce oe <5 7% | 4 8b Steam 
Ventnor (inclined) (Isle of Wight) .. 3}fur.| 5 9 | Hyd 
Vale of Rheidol, Aberagron exten- 16) | 2 0 <s 
sion (Cardigan) | 
Bankfoot (Perth) . we “ 3 | 4 8 | _ 
Coatbridge and Airdrie (Lanark) 3 | 3 6 | Elec 
' 


Norr.—The lines in italics are those formally “‘ approved” by the 
Board of Trade. In the case of those with an asterisk the Light 
Railway Commissioners have not yet given their decision. 


In such town or road lines, as distinct from 
suburban or rural lines, tramway permanent way is 
preferred by the Committee, and the local or road 
authorities have power to open up the road on six 
hours’ notice, or without it in case of emergency, 
and in no case are they liable for the injury to 
railway, or loss owing to stoppage of traffic. Snow 
is to be removed at the cost of the railway company. 
As to the working, the rolling stock is not to exceed 
6 ft. 6 in. in width; excepting the company, only 
the local authority can use the line, and the latter 
solely for the removal of refuse, &c., at night time. 
Others using the line with vehicles having flanged 
wheels are subject to a penalty of 20/. Failure 
on the part of the company to provide ‘‘ such ser- 
vice of cars as may be reasonably required in the 
public interest,” involves a penalty not exceeding 
dl. per day. Such failures z.re to be determined by 
the Board of Trade, and the complaint can be lodged 
practically by anyone in the district. Waiting 
rooms are to be provided, and no advertisements 
are to be displayed on any post or bracket erected 
by the company. These details taken at random 
from the regulations are interesting, but more 
important still are the rules laid down in reference 
to traction. 

No steam locomotives shall be used except with 
the consent and according to a system approved by 
the Board of Trade and with the consent of the 
local authority and of the road authority ; no me- 
chanical power shall be used except with the con- 
sent of and according to a system approved by the 





TABLE II.—List of Applications Madc to the Light Rail- 
way Commissioners in May, 1898, for Orders Autho- 
rising Light Railways. 


Motive 








> ; 3 ray a) , | ; ‘ 
Proposed Light Railways (County). | Mileage | Power. Gauge. 
— — ee ee — 
England. | ft. in. 
Bardfield and Sible Hedingham 7} | Steam 4 8} 
Essex | 
Barking and Beckton (Essex) | 1} i 3 6 
Bournemouth, Poole, and District 6} Mechan. 3 6 
(Hants and Dorset) | 
Burnham, Berrow, and Brent Knoll) 3 Steam 4 8} 
(Somerset) 
Chatham, Rochester, and Gillingham} 5 Elec. 3 6 
Kent) 
Christchurch, Bournemouth, andl 9} = 3 6 
Winton (Hants) 
Derby and Ashbourne (Derby) “a4 24 os 4 & 
Didcot and Watlington (Berks and! 13} Steam 4 1h 
Oxford) | 
Flamborough & Bridlington (Yorks) Road widening 
Hampshire(Hants) .. We .-| 6 | Elec. | 4 8} 
Harrogate & Knaresborough (Yorks) | 4} | »” 4 8 
Hedingham and Long Melford (Essex 155 | Steam | 4 8} 
and Suffolk) | | 
Kelvedon, Coggeshall, and Halstead % | » 4 & 
Essex | | 
Liverpool and Prescot (Lancashire). . | 3 | Elec. 4 8} 
London, Barnet, Edgware, and En-| 31} | Mechan. | 4 8} 
field (Middlesex and Herts) 
London Southern (Surrey and Kent) | 113 | a 4 8 
London United Tramways(Light rail-| 15; | Elec. 4 8} 
way extensions) (Middlesex and! | 
Surrey) 
Lynmouth and Minehead (Devon and 21 | Mechan. 2 0 
Somerset) | 
Midland and South-Western Junction) 12} Steam | 4 8} 
Railway, Ludgershall and Military | | 
Camps (Wiltshire and Hants) | | 
Monmouth and Abergavenny* (Mon-| 11} | ‘a 4 8} 
mouth) 
North Lindsey (Lincolnshire). . ss 16} 4 8} 
Penzance, Newlyn, and St. Just 105 | i. | 4 8} 
(Cornwall) | | | 
Pewsey and Salisbury, Devizes Branch| } ~ | 4 8} 
(Wiltshire) | | 
Poole and District (Dorset and Hants)} 8 | Elec 3 6 
Redditch and District (Worcester and| ‘i - 3 6 
Warwick) | | 
Rochester, Chatham, Gillingham, and 1 ” 3 6 
District (Kent) | | 
St. Just, Land’s End, &c. (Cornwall) | 17 Steam | 4 8} 
South Norfolk (Norfolk and Suffolk) | 17} Steam 4 8 
Trent Valley (Lincolnshire) --| 14} Elec. 4 8} 
Wales. | 
Merthyr Tydvil (Brecon and Gla-| 3} ss 3 6 
morgan) | 
Portmadoc Beddgelert, &c. (Car-| 14 Steam 1 11} 
narvon) | 
Scotland. | 
Dundee and Broughty Ferry (Forfar)| 5 Elec. 4 8} 
Glasgow and South-Western Railway,| 19} Steam 4 8} 
Maidens and Dunure (Ayr) | 
Hebridean (Inverness and Koss) 97 ss 3 6 
Paisley (Renfrew and Lanark) Il} Elec. 4 8} 








* Rejected. 


Board of Trade; the Board of Trade shall make 
regulations for securing to the public all reason- 
able protection against danger, and for regulating 
the use of electric power. 

A penalty of not exceeding 101. is attached to 
these conditions, and in the case of a continuing 
offence a further penalty not exceeding 5/1. for 
every day during which such offence is continued 
after conviction of the first penalty. Moreover, 
the Board of Trade in such a case, or in the 
event of the mechanical power as authorised being 
a danger to the passengers or the public, may direct 
the company to cease to use such mechanical power, 
or permit the same to be continued, subject to 
new and special conditions. 

Special provisions apply to the use of electric 
power, unless such power is entirely contained in 
and carried along with the carriages. Either insu- 
lated returns or uninsulated metallic returns of low 
resistance must be employed. The company must 
take all reasonable precautions not to injuriously 
affect by fusion or electrolytic action any gas or 
water pipes or other metallic pipes, structures, or 
substances, or to interfere with the working of any 
wire line or apparatus transmitting electric power, 
or of telegraphic, telephonic, or electric signalling 
communication, or the currents inthe same. But it 


any portion of the railways is laid down may from 
time to time make bye-laws as to the rate of speed ; 
the distances at which carriages using such railways 
shall be allowed to follow one after the other ; the 
stopping of carriages ; for prohibiting the passen- 
gers from entering or leaving any carriage at any 
place upon such railways which the local authority 
having regard to the protection, safety, or conveni- 
ence of the public may prescribe ; for regulating 
the placing and fixing on the carriages of advertise- 
ment boards and placards and notices, and the 
removal thereof if the same are unsafe, unsightly, 
or inconvenient ; and other kindred matters. 

As to rates the Parliamentary penny per mile 
is the maximum, and for beast of draught or burthen 
4d. per mile. For every ox, cow, bull, or head of 
cattle 3d. per head per mile; and for calves, pigs, 
sheep, and small animals 14d. per head per mile. 
The rates for goods may thus be classified : 


For all coals, coke, culm, charcoal, cannel, limestone, 
chalk, lime, salt, ‘sand, fireclay, cinders, dung, com- 
post, and all sorts of manure, and all undressed materials 
for the repair of public roads or highways 2d. per ton 
per mile. 

For all iron, ironstone, iron ore, pig iron, bar iron, rod 
iron, sheet iron, hoop iron, plates of iron, slabs, billets, 
and rolled iron, bricks, slag and stone, stones for building, 
pitching, and paving, tiles, slates, and clay (except fire- 
clay), and for wrought iron not otherwise specially classed 
herein, and for heavy iron castings, including railway 
chairs, 7 per ton per mile. 

For all sugar, grain, corn, flour, hides, dye-woods, 
earthenware, timber, staves, deals and metals (except 
iron), nails, anvils, vices, and chains, and for light iron 
castings, 3d. per ton per mile. 

For cotton, wools, drugs, manufactured goods, and all 
other wares, merchandise, fish, articles, matters, or 
things not otherwise specially classed herein, 4d. per ton 
per mile. 

For every carriage of whatever description 1s. per mile. 

Small Parcels.—For af parcel not exceeding 7 lb. in 
weight 3d. ; exceeding 7 lb. and not exceeding 14 lb. in 
weight 5d. ; exceeding 14 lb. and not exceeding 28 lb. in 
weight 7d. ; exceeding 28 lb. and not exceeding 56 Ib. in 
weight 9d. ; exceeding 56 lb. but not exceeding 500 Ib. in 
weight such sum as the company may think fit ; provided 
always that articles sent in large aggregate quantities, 
although made up in separate parcels such as bags of 
sugar, coffee, meal, and the like, shall not be deemed small 
parcels, but that term shall apply only to single parcels 
In separate packages. 


The company shall not be bound to carry single 
articles of great weight, but if they do carry such 
articles they may charge for the carriage of any 
iron boiler cylinder, or single piece of machinery, 
or single piece of timber or stone, or other single 
article, the weight of which, including the car- 
riage, shall exceed 4 tons but shall not exceed 
8 tons, such sum as the company may think fit 
not exceeding 2s. per ton per mile; for the car- 
riage of any single piece of timber, stone, machi- 
nery, or other single article, the weight of which 
with the carriage shall exceed 8 tons, such sum 
as the company may think fit. 

We have quoted thus from a typical case of a 
town and suburban line on streets or roads; rates 
generally are the same for other purely rural light 
railways: first-class passengers pay 3d., second-class 
2d., and third-class passengers 1d., with a minimum 
rate of 3d. and the baggage allowed is 1201b., 1001b., 
and 60 lb. respectively, but special train rates 
rank differently. The regulations as to permanent 
way, &c., are of interest. The rails are to be at 
least 56 lb. per yard, and on curves of less than 
9 chains radii the rails are to be tied to gauge at 
suitable intervals and a check rail provided. Flat 
bottom rails are to be secured to the wooden sleepers 
by through bolts or by coach screws or double 
spikes on the outside. Turntables need not be 
provided, but no tender engine can be run tender 
first more than 15 miles an hour. Level crossings 
must have gates or cattle guards, and at roads in 
some cases there must bean attendant, speed being 
reduced in the former case to 10 or 5 miles. Signals 
need not be interlocked except at junctions with 





would appear that the employment of either of the 
returns already stipulated, and other reasonable 
means, will satisfy the Board. In prescribing such 
means the Board shall have regard to the expense 
involved, and to the effect thereof, upon the com- 


mercial prospects of the undertaking. 


Two years 


only are allowed for raising any point on this score 
by complainants. Ifthe point is raised the question 


shall be referred to arbitration under this order. 


The Board of Trade makes regulations as to the 
use of any bell, whistle, or other warning apparatus ; 
the emission of smoke or steam from engines used 
on the railways; the entrance to, exit from, and 
accommodation in the carriages and such matters, 
while the local authority of any district in which 





main lines. At stations where trains meet or cross 
or pass, home signals are to be provided at the 
entrance or crossing points, but distance signals 
need only be placed when the home signal cannot 
be seen a quarter of a mile away. No platform 
need be provided if the footboard is not more than 
16 in. from the ground, and the platform height 
need only be 16 in. below the footboard. There 
is no obligation to provide continuous brakes, 
but brakes suflicient to stop passenger trains at 
top speed must be provided. 

Many incidental points might be quoted, but 
space forbids. The load on each pair of wheels is 
limited to 10 tons ; the powers are forfeited if the 
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work is not commenced within two years; the 
speed is limited to 25 miles, or 10 miles on curves 
of 9-chain radius and less, or when passing over 
facing points not interlocked ; and, most curious of 
all, some companies are prohibited from demolish- 
ing houses of the working classes, meaning families 
whose average income does not exceed 30s. a week. 





THE FOREIGN TRADE OF JAPAN 
‘ FOR 1897. 

In a recent issue (see ENGINEERING, May 6, 1898, 
page 570 ante) we gave some figures relating to the 
foreign trade of Japan for the year 1897, taken from 
the returns of the Japanese Customs, and the most 
remarkable feature brought out by the figures was 
the manner in which Japanese merchants are steadily 
invading the domain, not very long ago monopolised, 
or nearly monopolised, by foreigners. We postponed 
our consideration of the chief items in the Tables 
until the official British reports for the year had 
been published, as these were certain to deal with 
the points of most interest to foreign merchants and 
manufacturers. The annual general report on the 
foreign trade of Japan by the assistant Japanese 
secretary to Her Majesty’s Legation at Tokio has 
now been published, and we propose to note some 
of its most important points. The values are given, 
for the most part, in pounds sterling, and the 
amounts differ, in some cases, somewhat from the 
figures given by the Japanese Consular returns, 
from the fact that the foreign produce re-exported 
and Japanese produce re-imported has been de- 
ducted. 

The total foreign trade of Japan for the year 
1897 is stated to have amounted to 39,411,857/., 
consisting of imports to the value of 22,843,4511., 
and exports valued at 16,568,406/. The whole 
foreign trade gives an increase of 7,844,484/., as 
compared with the 12 months preceding, and of 
11,076,160/., as compared with 1895. The balance 
of trade was against Japan to about the same 
extent as in 1896, imports exceeding exports by 
6,430,4711. This state of affairs, which until last 
year was quite unusual, arose from the continua- 
tion of industrial expansion and railway develop- 
ment, as well as froma greater demand for luxuries, 
and seems likely to continue for somt time. Partial 
failure of the Japanese rice crop contributed to 
swell the volume of imports. 

The increase of trade has been spread over the 
country. In imports, Yokohama marks an advance 
of 19 per cent., in exports of nearly 50 per cent. 
The imports of Hiogo and Osaka have risen over 
30 per cent., and the exports about 27 per cent. 
The exports of Nagasaki have increased about 10 
per cent., the imports about 36 per cent. Hako- 
date has benefited to the extent of about 27 per 
cent. in imports and 45 per cent. in exports. 

The total trade with the British Empire amounted 
to 15,648, 3361., with the United States 8,141, 252/., 
with France 3,198,529/., with Germany 2,114,0741., 
with China 5,138,136/. The trade with the British 
Empire consisted of 11,244,313/. of imports and 
4,404,023]. of exports. Of the imports 6,813,1521. 
came from Great Britain, 1,221,512/. from Hong 
Kong, 3,102,758 from British India, 93,4221. from 
Australia, and 13,449]. from Canada. Of the ex- 
ports 861,372/. went to Great Britain, 2,758,500/. 
to Hong Kong, 565,033/. to British India, 190,4461. 
to Australia, and 208,6721. to Canada. Hong Kong 
is a very troublesome factor in dealing with the 
statistics of British trade, as was shown by a 
recent correspondence in the Times in which Sir 
Robert Giffen and other well-known authorities 
took part, and in which different opinions were 
expressed. The trade with Hong Kong is a distri- 
butive trade, and a great part of it passes to China 
and neighbouring States, and therefore is not 
strictly speaking British trade. Great Britain’s 
imports into Japan increased by about 5 per cent., 
and 29 per cent. of the total import trade stood to 
her credit, as compared with some 36 per cent. in 
1896. British India and Hong Kong show a con- 
siderable increase, and imports from British 
America and Australia have also grown. Germany 
had only 8 per cent. of the import trade, as com- 
pared with 10 per cent. the previous year, and her 
actual increase in imports in sterling values was 
less than 1 per cent. The United States has 
acquired a very largely increased share of both 
import and export trade, the values of her imports 
and exports having risen no less than 57 and 55 
per cent. respectively. 

It is rather a significant fact that the largest 





supply of raw cotton for Japan comes from British 
India, the amount being 180,053,500 lb. ; China 
comes next with 65,482,930 lb. ; then the United 
States with 46,365,097 lb.; while French India 
sent 2,191,200 lb. The United States shows much 
the largest increase, owing to the fall in the quota- 
tions for American cotton caused by the unusual 
largeness of the crop. We need not enter into 
details regarding the trade in yarns and woven 
goods, as these are only of interest to a small pro- 
portion of our readers, who will, no doubt, consult 
the report itself. 

Passing to the trade in metals, we find that for 
the year 1897 it amounted to 1,881,233I., as com- 
pared with 1,577,7631. in 1896 ; and it is satisfactory 
to find that Great Britain’s share has increased 
very considerably, especially in bar and rod and 
galvanised sheet iron, though competition in other 
lines is appearing, and requires to be carefully 
watched. In brass tubes the import from Great 
Britain decreased from 79571. to 5662/., while the 
French trade increased from 526/. to 29251. Pig 
iron amounted to 3570 tons more than in 1896, and 
prices have increased, to a large extent, owing to 
heavier freights. In pig iron the United States 
appear for the first time, being credited with a 
value of 61301., as against 83,0711. worth from 
Great Britain. So far the shipments from the 
United States have been experimental, but it is 
understood that large quantities will arrive monthly 
in future, shipped in combination with cotton 
cargoes direct from Pensacola. Australia now sup- 
plies the bulk of the lead required for Japan, thus 
supplanting Great Britain. The import of lead 
tubes and sheets is diminishing, these articles being 
manufactured in the country. 

Rails have been imported very largely, but here 
Great Britain’s share is decreasing, while that of 
other countries, excepting France, is increasing 
thus : 


Value. 
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yen yen yen 
Great Britain 866,443 2,028,542 1,626,726 


Germany 19,649 160,303 170,303 
Belgium oe 39,438 87,262 292,299 
United States ee 374,910 1,234,975 





And as recent contracts have been most obtained 
by the United States, it is probable that 1898 will 
see a still less proportion of this trade in the hands 
of British makers. It has always been alleged 
(says the writer of the report) that American manu- 
facturers, or the suppliers, lost money over these 
rail contracts, but judging from their persistent 
bidding for the business, this would not appear to 
be correct. The enormous increase in the import 
of galvanised iron, which doubled during the year, 
may be accounted for by the increased cost of 
timber in Japan, for which it is substituted when 
possible. Nails from the United States have prac- 
tically driven out of the market those from Ger- 
many and Belgium ; but insufficiency of packing 
has caused much loss on wire nails shipped over- 
land, vid Pacific ports. The decrease in plate and 
sheet iron was 24 per cent., while an increase took 
place in bar iron to the extent of 90 per cent. The 
import of tin plates has more than doubled, owing 
to the growth in the demand for tins for the re- 
ception of the kerosene shipped in bulk, and the 
rise in the canning industry. The trade was, on 
the whole, unremunerative. 

A great deal of machinery has been imported 
from Great Britain for different industries, and 
British machines and tools still hold their own in 
Japan. Imports of machinery of all kinds have 
almost doubled; and it is a matter of interest 
that there is no longer such a demand for imita- 
tions of foreign machines, manufacturers having 
discovered that the cheapness was only apparent. 
The statistics respecting this branch are worth 
quoting : 

Value. 
1895. 1897. 


yen yen 
Locomotives 1,163,694 4,255,616 


Sewing machines... .._.. 51,569 104,848 
Electric dynamos .. mA “es 311,016 1,092,464 
Mining machinery aS cs. 71,506 317,956 


Paper-making machinery ase 48,897 735,995 

Spinning machinery - 1,896,195 5,401,701 

A remarkable increase has taken place in the 
volume of sugar imports, the figures showing a 
rate of about 35 per cent. The trade in German 
beet sugar continues to grow rapidly. During the 





past season a still larger proportion of the For- 
mosan crop arrived, under the direct orders of 
Japanese, from British and German firms in that 
island. From the importer’s point of view the 
trade was unsatisfactory, as stocks had to be held 
over for some time and sold at reduced prices 
eventually, the loss in weight during the hot 
weather also being great. Manilla sugars are find- 
ing more favour in Japan than before. A remark- 
able sign of the change of industrial conditions in 
Japan during recent years is the large amount of 
rice which is imported. Rice now takes the second 
place among imports, last year as much as 375,082 
tons at a value over 2,200,000/., being more than 
three times that of the previous year’s figures, 
was brought into the country. Poverty of the 
home crop is the main cause of the great increase, 
but the figures show that Japan is being rapidly 
changed from an agricultural to an industrial 
country. 

Considerable information regarding cotton spin- 
ning companies and shipping is given in the 
report, but the main features in it have been anti- 
cipated by articles which have already appeared 
in this journal, The same remark applies to rail- 
ways, so that meantime we may pass over the 
sections which deal with these subjects. We are 
not much concerned with Japanese exports, as the 
most important of them are silk and tea. The 
Japanese have nearly obtained a monopoly of the 
match trade in the Far East, for they not 
only supply their own wants, but also those of 
large parts of China and countries further south. 
During the past year the match trade was very 
brisk, especially during the latter half of the year, 
but owing to the rise in wages, matchwood, and 
chemicals, profits to manufacturers were compara- 
tively small. There are now 40 match factories in 
Kobe and Osaka. Coal was exported in 1897 to a 
less extent than in the previous year, but although 
some 90,000 tons less were exported, the value of 
the quantity sent out of the country exceeded that 


_|in 1896 by over 200,000/. Investigations show that 


the price of Japanese coal rose over 50 per cent. 
between January and December of the year under 
review, and the colliery owners secured large profits. 
At the same time miners’ wages advanced to 1 yen 
40 sen (2s. 9d.) a day in the case of skilled work- 
men. 

What is true of coal is true of all other commo- 
dities, and prices are rising rapidly in Japan. Investi- 
gations show that the average price level was 26 per 
cent. higher in Tokio in December than it was in 
January, 1897, while in Osaka the rise was 31 per 
cent. Prices have doubled within the last 10 years. 
To take a few examples: During the year barley 
rose over 70 per cent., coal 56 per cent., timber 
35 per cent., floss silk 22 per cent., salt 14 per cent. 
rice-bran 12 per cent., matting 7 per cent., and tea 
6 percent. Wages are consequently much higher 
than before. Domestic servants require about 10 
per cent. more pay, labourers’ wages have in many 
cases almost doubled, and the remuneration de- 
manded by artisans has increased considerably. 
Living was, therefore, much more expensive than 
in 1896 ; Japan can no longer be regarded as a land 
where cheapness and comfort, not to speak of 
luxury, can be combined. In the foreign settle- 
ments the rents for offices and residences have 
become higher, the latter having doubled in the 
past three years. Electric lighting, gas, water, 
sea and land carriage, have all increased. 

The reports of great industrial and commercial 
developments in Japan caused the idea that that 
country offered an attractive field for British labour 
to be prevalent, especially in Australia and South 
Africa. Numerous letters were received at Her 
Majesty’s Consulates, inquiring as to the prospect 
of obtaining manual or other labour inJapan. The 
writer of the report to which we have been referring 
says: ‘‘No impression could be more mistaken. 
The market value of Japanese labour quite precludes 
the possibility of such foreign competition, even at 
its increased rate ; and as a case in point, it may be 
stated that a party of British miners and other 
labourers, who arrived in Yokohama last year, 
in confident expectation of securing work, found 
themselves ple to procure it, and being in most 
cases penniless, they had to seek the assistance of 
local charity, and left Japan as soon as possible. 
It is certainly unadvisable for anyone to go to 
Japan in search of employment of any kind. Suc- 
cess in obtaining a position is more than doubtful, 
and the remuneration obtainable on the spot in- 
significant in view of the rise in prices and enor- 
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mous house rents ruling in the open ports.” What 
is true of manual work is also true of the higher 
professional work. There are still, no doubt, some 
good appointments to be had in Japan, but they 
must be got through the accredited agents of the 
Japanese in foreign countries. Any one who goes 
to Japan simply on the chance of finding a suit- 
able position will be almost certain to be disap- 
yointed, however high his qualifications may be. 
‘he educational arrangements of the Japanese have 
for the last quarter of a century been carried out 
on a very complete scale, and large numbers of 
young men are turned out from the various institu- 
tions, who, after some practical experience, prove 
themselves very capable of managing works or un- 
dertaking engineering construction. No doubt 
they make mistakes, but evidently the Japanese 
are willing to pay for their practical experience in 
this way, rather than by engaging large numbers 
of foreigners. 


MOTOR VAN TRIALS. 

Tue Royal Agricultural Society has this year 
continued the trials for self-propelled vehicles suit- 
able for transporting goods which they inaugurated 
last year. It will be remembered that the former 
offer of prizes only brought one competitor to the 
starting post at Crewe. That was a steam van 
entered by the Lancashire Steam Motor Company, 
and this vehicle ran over the course not without 
incidents of an untoward nature. This year the 
Society has been more fortunate in attracting com- 
petitors, and although the number of vehicles that 
put in an appearance was limited to five, three of 
which only actually competed, yet the result has 
been a trial of considerable interest. 

The Society offered two prizes of 1001. and two 
of 501. to be awarded to two classes of self-propelled 
vehicles, one suitable for loads of 3 tons, and the 
other for 1-ton loads. The trials extended over 
three days, commencing on Monday last and termi- 
nating on Wednesday. In the 3-ton class there 
were two entries, the Lancashire Steam Motor 
Company, of Leyland, sending the steam van 
which recently took part in the Liverpool com- 
petition of the Self-Propelled Traftic Association ; 
the Steam Carriage and Wagon Company, of Chis- 
wick, also entered the smaller of the two steam 
vans which took part in the Liverpool competition. 
We have recently illustrated and described these 
vehicles* that no detailed description of them need 
be here given. In the 1-ton class there were three 
entries. The Daimler Motor Company sent the 
four-wheeled covered van, which we illustrate on 
the opposite page and also on page 762, and a de- 
scription of which we give later. 

The remaining two entries in the 1-ton class were 
a covered van sent by Messrs. Roots and Venables, 
of 100, Westminster Bridge-road, and a vehicle 
entered by Mr. H. P. Saunderson, of Kempston- 
road, Bedford. The motor used by the first of the 
two last-named vehicles is an engine working with 
heavy oil, having two cylinders 5 in. in diameter by 
7 in, stroke. The weight, complete with oil and 
water, was 1 ton 103 ewt., and the weight with oil, 
water, and four men, as ascertained at the Society’s 
show yard at Four Oaks, was 1 ton 18 ewt. 1 qr. 14 lb. 
Mr. Saunderson’s van, when empty, weighed 1 ton 
11 ewt. 2 qr. 14 lb. 

Messrs. Roots and Venables were especially un- 
fortunate. They had apparently misread the direc- 
tions issued by the Society, and had not come pro- 
vided with oil. In consequence thay elected to 
start without load, and had proceeded but a very 
short distance before an overtaking motor car, not 
in the competition, in endeavouring to pass, knocked 
against the hub of the off-side front wheel. This 
had the effect of turning the front or steering 
wheels at right angles to the course, and the car- 
riage was landed with its fore part in the ditch at 
the road side. There was considerable difference 
of opinion as to whom the blame of the mishap 
should be attributed, but the result was a bent fore 
axle and the retirement of Messrs. Roots and 
Venables’ vehicle from the competition ; upon 
which, however, they can hardly be said to have 
entered, as they carried no dead load. The inci- 
dent, perhaps, illustrates the desirability of trans- 
mitting the steering power through worm or screw 
gear, for we understand that the driver had the 
steering handle wrenched from his grasp through 
the wheel being knocked round. 

Mr. Saunderson was even less fortunate, for he 











* See pages 628 and 629 ante. 





did not even arrrive at the starting point. On the 
journey from the showyard, where the vehicles 
were weighed, the joint between the cylinder cover 
and cylinder of the oil engine, by which the vehicle 
was driven, blew out. Trouble having also been 
experienced with the belt by which power was con- 
veyed between the motor and the driving wheel, 
it was determined by those in charge to. abandon 
the competition. Both these accidents were, of 
course, outside the principle involved in the design. 

The trials commenced on Tuesday, the 13th inst. 
The rendezvous was a spot known as Basset’s Pole, 
about 24 miles distant from the Society’s show 
ground at Four Oaks, Sutton Coldfield, which in 
turn is about 7 or 8 miles from Birmingham. On 
the present page we give a map of the district over 
which the trials were made. The district was very 
hilly over a great part of the course, there being 
two very steep gradients which had to be encoun- 
tered on the second day and to which reference 
will be made later. The surface, however, for the 
most part was very good, the roads being dry and 
gritty. This was a welcome change after the cruel 
sets encounted in the Liverpool trials, and none of 
the wheel defects, which were so conspicuous on the 
previous occasion, were observed. 

On the Tuesday it was determined to have a 
preliminary run over a triangular course of about 
13} miles of undulatory country, but with no very 
formidable hills. From Basset’s Pole a north- 
easterly direction was taken to where the road 
bisects the old Roman way known as Watling- 
street. This was followed east by south for a 
short distance until Fazeley was reached, where a 
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turn almost due south was taken for a run near 
Wishaw. From here a north-westerly direction 
brought the competitors back to the starting 
point. 

The Daimler van, the only competitor left in its 
class, started from Basset’s Pole at 1.10 p.m., and 
arrived back at 2.38 p.m. The weight of the vehicle 
light was 1 ton 3 cwt. 1 qr. 2 Ib., and the dead load, 
in the shape of bags of sand, was 1 ton. The com- 
plete starting weight was 2 tons 8 cwt. 2 qr. 141b., 
including men and oil. The vehicle was well under 
control, there being but one man to drive it, and 
under proper management it should prove well 
adapted for the duty for which it is designed. 
There was more vapour emitted from the back of 
the vehicle than would be desirable, probably due 
to the refrigerating water, and there was the usual 
smell from the exhaust, which is far from being a 
pleasant addition to the country side. 

The Thornycroft van was the next to start. As 
ascertained at the yard, the weight was 3 tons 
0 ewt. 3 qr. light, which is somewhat more than 
the tare marked on the vehicle, so probably in- 
cludes some spare gear. This van started at 
2.16 p.m., and finished the course at 4.45 p.m., the 
run being made in good style and without incident. 
The Leyland van also did very well. Its weight 
unladen was 2 tons 18 ewt., and carried 3 tons dead 
load in addition to the men on it. It started at 
2.50 and arrived back at 5.30, but lost eight 
minutes by going out of the proper road. 

On the following day, Tuesday, a long course of 
about 44 miles, or somewhat more, had_ been 
mapped out for the competitors to cover. They 
had first to go over the triangular route pursued on 
the previous day, and then re-starting from Basset’s 
Pole, go over the same ground in the opposite 
direction to Fazeley, vid Wishaw. From Fazeley 
the Watling-street was followed to Atherstone, 
where a turn was made in a south-westerly direc- 











turned north by west to Wishaw, where the trial 
ended, and the competitors were at liberty to take 
their own road to headquarters. 

The three vehicles started within a few minutes 
of each other, the first to leave being the Daimler 
van at 9.50 a.m. The Thornycroft followed at 
9.51, and the Leyland at 9.54. The light-load 
Daimler naturally soon took the lead, and arrived 
without incident back to Basset’s Pole, and then 
started again immediately for Atherstone, which 
was reached at 1.17 p.m. Here the judges ordered 
a halt, in order that they might have a better 
opportunity of seeing all the vehicles ascend a 
steep hill outside Atherstone. The Daimler did 
not start from Atherstone, therefore, until 4.14 p.m., 
finishing the course at 6.51, without mishap or 
incident. The oil used was 2 gallons 63 pints. 
The cost is stated to be 7?d. per gallon bought 
wholesale in very large quantities. The perform- 
ance was looked upon as highly meritorious. 

The Leyland van arrived at the end of the course 
at 8.5 p.m. Deducting the time occupied in wait- 
ing for the judges at Atherstone, the net time 
occupied in running was 7 hours 3 minutes; 
234 gallons of ordinary illuminating oil (‘ Day- 
light”) were burnt, and 165 gallons of water were 
consumed. The journey in this case was also 
made in excellent form, and without mishap. The 
Lancashire Company are to be congratulated on the 
great advance they have made in the 12 months 
since the Crewe trial; they have produced what will 
doubtless prove a serviceable steam wagon. 

The Chiswick lurry arrived at Atherstone at 
4.40 p.m., and at Wishaw at 9.13 p m., but lost 40 
minutes, and had to cover additional distance 
through being directed on the wrong road. The 
actual steaming time was 6 hours 36 minutes. The 
Thornycroft van met with considerable difficulty in 
mounting the steep hill before referred to, just 
beyond Atherstone. The gradient here was variously 
estimated from 1 in 14to 1 in 8. We judge it to 
have been 1 in 12 in places. The Thornycroft van 
has but a one-speed gear, and is, therefore, not able 
to get a slower but surer pace for hill climbing. 
This was found to be a mistake on Tuesday, for 
though high-pressure steam was admitted to the 
low-pressure cylinder, it was all that the vehicle 
could do to reach the summit of this hill, whilst the 
Leyland van with low gear in operation mounted it 
like a traction engine, without a check. It should, 
however, in fairness to Mr. Thornycroft, be stated 
that his vehicle was not intended to bear so heavy 
a load as 3 tons, but rather to carry a 2-ton load at 
a good speed. The easy way in which the van 
travelled on the level or on moderate gradients, 
even with the 3 tons, indicated that it was well 
suited for the purpose for which it was designed. 
In addition to the hill outside Atherstone there was 
another later on, beyond Coleshill, which was of 
even a more trying nature; for though not so 
steep, the surface was extremely bad. It was off 
the main road, and was covered with loose round 
pebbles, that gave under the pressure of the 
wheels. The Daimler car, with its rubber tyres, 
mounted this easily enough, and the Leyland van 
got through without a stop ; but the Thornycroft 
lurry happened on a soft place in the unformed 
road into which one wheel sunk, and it was neces- 
sary to remove a part of the load before it could 
proceed. 

On the third day stopping and starting trials 
were made, and experiments were undertaken to 
ascertain the friction of the mechanism. The 
results appeared to have been satisfactory, the 
vehicles doing what was required of them. 

We have given the above details largely from 
our own observations, but partly from information 
collected on the spot. We believe the particulars 
to be correct, but await the report of the judges to 
check them and give further information. 

The judges appointed by the Society were Mr. F. 
W. Webb, of Crewe, Professor W. C. Unwin, and 
Mr. Bryan Donkin ; who followed the competing 
vehicles in a horse-drawn carriage. Mr. F. S. 
Courtney, the chief engineer to the Royal Agricul- 
tural Society, assisted by Mr. B. C. B. Compton 
and a staff of observers had charge of the trials. — 

Having followed the course of the trials, we will 
now refer at more length to the mechani: n of the 
petroleum vans, one of which we illustrate. As 
already stated, the steam vans have been fully 
described by us quite lately. 

The van entered by Messrs. Roots and Venables, 
of Westminster Bridge-road, London, had, unfortu- 


tion until Coleshill was reached. Here the course | nately received very considerable damage in transit, 














JuNE 17, 1898.] 


ENGINEERING. 


767 








and the makers were doubtful whether to run it or 
not, the more so as they could not secure the kind 
of oil for which the engine was adjusted. However, 
as stated, they commenced the run on Monday, 
but were stopped by an accident. The most notice- 
able feature about the Roots and Venables van is 
that it is propelled by heavy or lamp oil ; in this 
respect it is, we believe, unique, all other petro- 
leum motor cars using light oil, the so-called petrole. 
This van has horizontal engines, with cylinders 
5 in. in diameter by 7 in. stroke, the engine being 
of the well-known Roots pattern, which governs 
by stages, first reducing the amount of the oil, and 
then cutting it off completely when the work falls 





iron case, which makes a very neat and work- 
manlike finish. The whole case can be lifted 
off, exposing the engines fully. The crank 
chamber A is enclosed, and contains suflicient 
oil to insure perfect lubrication of the pin and the 
pistons. At the front end of the crankshaft is a 
square B on which a handle can be placed to turn the 
engine at starting. The main part of the crank- 
shaft runs under the driver’s seat where there is a 
gear case C filled with oil, and containing four sets of 
wheels to give the speeds of 2, 4, 6, and 8 miles an 
hour. These speeds are managed by sliding the 


| wheels on a square shaft, one or other being used 
‘according to the requirements of the road and of 


below a given amount (see ENGINEERING, vol. lvii.,|the load. At the end cf the gear shaft is a bevel 


page 841). On the crankshaft are two bevel 
pinions, each driving a cross shaft. These two 


shafts run at different speeds, and either can be | 


used for driving the vehicle, the connection between 
the shafts and the wheels being by chains and 
compensating gear. The oil is carried in a 3-gallon 
tank, and 19 gallons of water are used to cool the 
cylinder. This water is constantly circulated by a 
pump through a copper coil of seven convolutions 
in order to cool it. It is stated that the supply 





pinion gearing D with one of a pair of bevel wheels 
on a cross shaft, one wheel being for forward driv- 
ing and one for backward driving. Between these 
two wheels is the differential motion E. Between 
the engine and the gearing there is interposed a 
friction clutch which can be put into gear gently at 
starting, the clutch slipping until the vehicle gets 
into motion. At each end of the cross shaft is a 
sprocket wheel F driving by chain on to the main 
wheels, which are 3 ft. 3 in. in diameter. 














DaimMteR Motor Van. 


should last 3 hours before becoming unduly warm. 
We look to see this engine appearing under more 
favourable conditions on a future occasion. 

Mr. Saunderson’s engine is one of the variety 
burning light oil. The mechanism is arranged 
between the frames, and over this is placed the 
body in which the load is carried. The body can 
easily be lifted off by two men, and then all the 
machinery is perfectly accessible. The power is 
developed in a single horizontal cylinder, 6} in. in 
diameter and 10 in. stroke, with tube ignition, and 
is transmitted through a belt to a cross shaft. 
This belt is fitted with a jockey pulley, which can 
be pressed down or raised as the exigencies of the 
driving demand. There are two speeds of driving 
obtained by spur gear and clutches, the speeds 
being 34 miles, and 12 miles an hour, the engine 
running from 200 to 400 revolutions per minute. 
There is no tank to contain the cooling water, but 
in place of this there are rows of tubes inside the 
framing, and in these the water is kept in circula- 
tion by a pump. 

We illustrate the Daimler engine in _perspec- 
tive on the present page, and in detail on 
page 762. It will be seen that in the latter 
engravings the machinery, framing, and wheels 


only are shown, the body of the vehicle being | 


removed. The cylinders are vertical, and are 
90 millimetres in diameter (3§ in.) and 160 milli- 
metres (62 in.) stroke. They stand in front of 





the driver, and are covered with a Russian, 


There two brakes shown on the engravings, but 
there were three on the vehicle in the trials. There 
isa brake disc G with a band round it on the cross 
shaft, which runs at a fairly high speed, and there 
is a brake shoe H on each of the travelling wheels. 
The first brake is operated by the driver’s foot, 
and the second by a powerful hand lever. In ad- 
dition there is a sprag which can be dropped at 
a stoppage on a hill to prevent all chance of run- 
ning back. Both brakes are so connected that when 
applied they pull the clutch out of gear, so that when 
either is applied the engine runsidle. The arrange- 
ment of the hand levers is exceedingly neat and 
convenient. The steering gear, the speed gear, and 


'the brakes are put where they should be, and he 


would be a very awkward driver who failed to do 
the right thing even in an emergency. The lubri« 
cators and the oil supply cock are also on the plat- 
form within easy reach, and the trials show that 
the driver can run for several hours without leaving 
his seat, and all the time he has perfect control of 
allthe mechanism. 

The petrole tank J is seen between the two 
wheels. As it is below the level of the engine the 
oil has to be raised by air pressure. This pressure 
is obtained, in the first instance, by means of a 
hand pump, and after the engine has started, 
the pressure is maintained by allowing the ex- 
haust gases access to the tank. Of course gauze 
filters are interposed in the passage to prevent a 
chance of flame passing to the oil, The burners for 





the ignition tubes are supplied direct from the 
tank, while the engine has a tiny reservoir con- 
taining a float valve. This keeps a constant head 
whatever the pressure in the tank, and allows the 
oil to run to the vaporiser, from which it is 
sucked by the vacuum on the outstroke. The 
governor controls the exhaust valves, keeping them 
shut when the speed is too high, and preventing 
the inlet of oil. The water is carried in the cross- 
cylinder K, shown in the plan at the rear, and is 
circulated by a pump. The cylinder L just in front 
of the main axle is the exhaust silencer. 

The steering gear is of the usual type, and can be 
clearly followed on the engraving. ft acted excel- 
lently on the trials, the vehicle being under complete 
control, taking the sharp curves without the least 
difficulty, a result that was aided greatly by the 
rubber tyres. The whole design bears evidence of 
great thought and long experience, and it is safe to 
say that we now have a really practical oil motor 
car, within the limitations imposed by the nature 
of the fuel and of mechanism. 

The awards of the judges have to be laid before 
the Council previously to their publication, so it is 
not likely they will be available before Monday. 
As they have four prizes to distribute, and only 
three competitors, it is not difficult to predict the re- 
sult, although to do so would bea breach of etiquette. 








THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 

Tue Municipal Electrical Association completed 
a very successful congress on Saturday last ; we have 
already reported the proceedings of the first day, 
Wednesday, and will at once turn to Thursday’s 
papers. The first was by Mr. C. H. Wordingham, 
the city electrical engineer of Manchester, on the 
necessity for uniformity in plant and apparatus. 
Certainly a strong case was made out, but during 
the discussion it was made pretty clear that difti- 
culties beset the path towards the realisation of 
any system of standardisation. Obviously, if a 
maker could find a ready market for a thousand 
dynamos of exactly similar design the cost would be 
very much less than if all were different, and we 
agree also that by limiting the numben of patterns it 
becomes possible to devote more time and attention 
to perfecting the design and the tools 1.ecessary for 
the manufacture, hence higher efficiency is also 
gained: but here at the very outset comes the 
difficulty. A change in design, even to secure 
higher efficiency, defeats standardisation and inter- 
changeability of parts, which is one of the strong 
recommendations of the system. But the uni- 
formity could be confined within limits for the 
present. That obviously was Mr. Wordingham’s 
aim, for he discussed such matters as declared 
pressures, periodicity, high pressures generated, 
and the size of the generating unit. ‘‘ At present,” 
he says, ‘‘every engineer, in designing a station, 
seems to think it incumbent upon him to have 
something different in his station to that of every 
other. One fixes upon some peculiar declared 
pressure, involving special designs for every lamp, 
motor, radiator, or other consuming device that is 
to be attached to the circuit. Another wants 
alternating current of special periodicity, or trans- 
formers of an unusual capacity, or in a case of some 
unheard-of shape. Another wants extra large 
boilers, or dynamos of a capacity different to any 
stock size. Another requires cables of a size 
necessitating strands of some odd gauge of wire. 
No doubt this is not wholly intentional, but arises 
partly from want of thought, partly from ignor- 
ance, and partly, it is to be feared, from a feeling 
that manufacturers are a kind of inferior race, who 
cannot possibly know as much as the engineer, and 
who must do as he tells them.” ‘*No man can 
know everything thoroughly, and it must be ad- 
mitted that a manufacturer, who devotes his whole 
time and energy to the production of a particular 
class of machinery, or apparatus, must know more 
about that particular class than the engineer with 
whom it is but one item out of the many compris- 
ing his whole scheme. Only those men, whose 
standing in the profession is assured, dare to admit 
and recognise this; the second rate men fear that 
their doing so will be construed into a confession 
of ignorance or incompetency.” Strong words these, 
but true. Proceeding, Mr. Wordingham gave the 
results of inquiry at 109 stations—46 with contin- 
uous current, 55 alternating, and eight with both. 





These returned 23 different declared pressures— 
nine cases between 100 and 113 suggesting the 
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absurdity which justified the strong words used. 
There were 19 different periodicities. Out of the 
109 stations there were 94 different units of gene- 
rating plant, and, as the author said, the figures 
‘“show the utterly chaotic state of central station 
practice as regards standardisation.” He thought 
the stage had been reached when some general 
scheme should be arrivedat; but here came the 
parting of the ways of agreement.” He thought 
100 volts, and multiples thereof, a most convenient 
pressure, and he was twitted with adopting the 
Manchester practice as a standard. Mr. Chamen, 
at Glasgow, proposes to go in for 250 volts, which 
had the advantage that it was the most he could 
get! Enclosed arc lamps were being introduced in 
Glasgow, and three 250-volt lamps would do very 
well. Moreover, 250 volts saved 50 per cent. of 
copper. A point raised was as to whether 500 volts 
was the Board of Trade limit at the station, but in 
Glasgow they read it as the limit in the distributing 
main. 

Another direction in which standardisation was 
suggested by Mr. Wordingham was the candle powers 
for incandescent lamps. It would appear that no 
more than four sizes below 100-candle power are 
really necessary. The number of sizes of arc lamps 
might very well be reduced. Three would suftice 
for all ordinary purposes. As regards motors, it 
was probably not worth while to make anything 
smaller than 2 horse-power. As a rule the owners 
of such, finding them so convenient, always added 
to theduty. The bulk of the demand will probably 
be for motors under 25 horse-power, and three 
sizes between this and 2 horse-power should suftice. 
As to the question of periodicity, the author 
thought there can be little doubt that two 
or three-phase current will be generated in 
many stations in the future, though probably it 
will not be supplied to consumers; but on this 
part there was, as usual, difference of opinion. 
There was considerable disagreement as to the size 
of the generating-unit, the author thinking that it 
should be divided up into six parts to begin with, so 
as to reduce the percentage of overload in the event 
of an engine breaking down, and for other reasons; 
but Mr. Hammond and others thought that for 
a small station this would be out of the question, so 
that here it is an instance of circumstances altering 
cases. Mr. Chamen is putting in very large power 
units in Glasgow; a small town will be content 
with a 250 horse-power generator, with a standing 
plant of corresponding capacity. Several manu- 
facturers who spoke gave a ready recognition to 
the aim of standardising, and asked that engineers 
in submitting specifications would give latitude for 
the introduction, as alternatives, of makers’ stan- 
dard sizes, so that the whole crux of the matter 
is largely the departure of engineers from their 
fads. 

The next paper, by Bailie William Maclay, con- 
vener of the Electricity Committee in Glasgow, 
was on the allocation of profits and the repayment 
ot loans. Glasgow’s system of financing differs very 
materially from that of most English towns, prin- 
cipally because of the great resources of the city, 
which can afford to borrow money almost without 
limit on irredeemable debentures or on loans which 
when they fall due, are renewed, sometimes at a 
lower rate of interest. Other places borrowing from 
the Local Government Board have to repay in 25 to 
40 years; so that not only are their interest charges 
higher, but the sinking fund is necessarily higher. 
Glasgow sets aside 1 per cent. or so, but has a large 
depreciation fund. According to Mr. Hammond, 
corporations under such circumstances may set aside 
10 per cent. as a reserve for renewals, &c., give 5 
per cent. as a profit to the general ratepayers, pre- 
sumably for the pledging of their credit, while the 
remainder goes for the advantage of the consumer. 
Now this is how Glasgow disposed of their gross 
srofit of 18,0001. on a turnover of 30,000/., and Mr. 
anntned and others regarded the procedure as 
illegal—they first of all set aside 27701. as an 
extra depreciation on the John-street and Miller- 
street stations, where the plant and machinery were 
old and somewhat obsolete, having been acquired 
from a private firm, when the city received the pro- 
visional order; next they debited 1500/1. against 
renewals on meters and 10001. for probable renewals 
of ordinary plantand machinery in the Waterloo- 
street station. They, further appropriated about 


55001. of the large surplus for ordinary deprecia- 
tion on buildings, plant, and machinery, mains and 
cables, making in all 10,7051. 10s. for a 

The balance of the surp 


tion in stations. us of 





18,0001., amounting to 7293/. was disposed of as 
follows: A sum of 43001. was absorbed by interest 
on capital ; 1466/. was placed to the credit of the 
sinking fund. This left a net balance of 15271., 
which was carried forward to the credit of next year’s 
account. Every penny of the surplus, as the Bailie 
triumphantly said, was appropriated for the good 
of the department. 

There was a lively discussion as to whether the rate- 
payers should not get some of the profits for pledging 
their credit, since it enabled the money to be bor- 
rowed at alow rate. Bristol gives it in the form 
of cheap street lighting—Glasgow charges 181. per 
lamp per annum ; Manchester reduces the rates for 
consumers as soon as the profit exceeds 5 per cent. 
after 10 per cent. has been laid aside for a reserve 
fund: but probably the most sensible suggestion 
was by Mr. Wright, the engineer at Brighton, who 
contended that if the loan was not repaid in 25 
years a depreciation fund was desirable ; but the 
unfortunate enterprising consumer should not be 
asked alone to pay for the street lighting or for the 
making of a breakwater. It might be only equit- 
able to give the ratepayers a return for the risk 
they ran in finding the money ; but instead of pay- 
ing for unrenumerative work which had nothing to 
do with the electricity consumer any more than with 
the other inhabitants, they ought to expend it in 
laying street mains all over the town, building up 
a sound permanent business, and thus by putting 
profit into capital account pave the way for a 
universal and cheaper electric light. ‘‘ Don’t tax 
the man for coming into your shop for the benefit 
of the man who looks into your window.” 

Mr. John F. C. Snell, the burgh electrical engi- 
neer of Sunderland, read a paper on ‘“‘ Single versus 
Multiple Generating Stations.” The author thought 
when 5000 horse-power was reached in a station it 
was as economical to build another station as to add 
to the first, so that in his view, given sites obtained 
with economy, and carefully chosen, this principle 
of multiple stations is the right one, inasmuch as 
other factors, such as additional safety and reduced 
capital outlay on mains, and inereased efficiency 
in distribution are thereby obtainable. But this 
view was not generally adopted in the discussion. 
Mr. Chamen, of Glasgow, said he was tending 
rather towards concentration, and we hope soon to 
illustrate the new 30,000 horse-power stations now 
being constructed at Port Dundas in the north of the 
city, which, with another large station on the south 
of the river, will run the whole city. His view is 
that before many years are out the multiple stations 
now within the areas of supply will, in large towns, be 
treated as distributing centres, supplied from works 
without the city. Mr. Wordingham thought the 
steam plant might be centralised, but the generating 
stations be multiplied with electric motors to drive 
the generators. Mr. Mountain, of Huddersfield, 
the secretary, to whom is largely due the success of 
the Association, said Mr. Snell had viewed the 
matter from a somewhat restricted standpoint, 
taking no cognisance of what may be termed the 
lamp density. Huddersfield and Glasgow cover 
approximately the same area, yet the population of 
the one was 100,000, and of the other nearly a mil- 
lion. Here is the whole question in a nutshell. 

At Friday’s meeting electric traction occupied 
the whole time allotted to the consideration of 
papers, three papers being down for debate—the 
first by Mr. J. E. Stewart, Burgh Electrical Engi- 
neer, at Derby. Of course, electricity was regarded 
as the only motive power available, and of the 
three systems the overhead trolley was preferred 
because it was cheapest, although there was a dis- 
tinct inclination towards some form of accumulator 
for use in the city, and charged from overhead 
wires in the outskirts, if not from charging stations 
at termini. The pros and cons of all systems were 
discussed, but we have no desire to again enter 
upon the question. Mr. Stewart, like most burgh 
engineers, would have the traction supply taken 
from the lighting stations, because it would be 
cheap for the tramway authorities, and would 
make the rough places plane on a load diagram. 
Thus he took three siaall stations—Nottingham, 
Huddersfield, and Portsmouth—and found that 
they could generate the increased number of units 
at the average cost of 1.043d. per unit. Adding a 
a of the charges for interest and sinking 

und brings the cost up to 1.243d. per unit. There- 
fore these works could afford to sell that number of 
units at 1.74d. per unit, and make a handsome profit 
of $d. per unit on the transaction. Three larger 
works—Edinburgh, Manchester, and Westminster 





—showed better possibilities. The total works costs 
for the incr number of units generated was 
shown to average .783d. per unit, and with the 
added allowance for interest and sinking fund on 
the capital outlay, showed that these works could 
afford to supply electricity at 1.483d. per unit at a 
profit of $d. per unit, as before. The interest on 
the capital is calculated at 3 per cent., and the 
sinking fund at 3 per cent. also; therefore, above 
the $d. per unit profit shown, an allowance of 6 per 
cent. is made on the capital outlay. 

Mr. Robert C. Quin, the Burgh Electrical and 
Tramway Engineer, at Blackpool, could speak from 
experience, especially of the conduit system, which 
he condemned, and also urged that the cost of the 
accumulator system was .62d. per car-mile higher 
than the trolley system. He very properly 
objected to the unit car-mile, as it might re- 
present any load, preferring ton-mile: but Mr. 
Rider, of Plymouth, went one better and thought 
passenger mile the best, and so do we. Mr. 
Quin gave many valuable hints as to details, 
but a summary is impossible. One point dis- 
cussed was as to the terms upon which current 
should be supplied to municipal tramways : 
and the fairest means it was thought was to treat 
the tramway committee as an ordinary consumer, 
and further that the whole electrical supply for a 
city or town should be under one committee and 
one set of officials. 

Mr. John H. Rider, the burgh electrical engi- 
neer, of Plymouth, read a thoroughly practical paper 
on the use of accumulators in connection with 
traction and lighting systems. The use is not for 
a standby in case of breakdown, but really for 
levelling the load on the generating plant, and 
with the view of shutting down the steam plant 
say for the eight quiet hours out of the 24 hours— 
when the load drops to the point when the efficiency 
of the generating plant, and particularly the steam 
plant, is very low. Mr. Rider says it would pay 
to run one of the dynamos, if necessary, for the 
sole purpose of charging accumulators, when the 
load on the plant, as a whole, had dropped to an 
uneconomical point ; or if a dynamo had to run 
in order to supply electricity for other purposes, 
and it can only be run under such conditions at a 
low load factor, then it would pay to use its sur- 
plus power for charging cells. The discharge from 
the cells can, in like manner, be economically used 
at any time when either a dynamo would otherwise 
have to run lightly loaded, as, for example, when 
the load on the station was more than x dynamos 
could do, but considerably under the output of x + 
1 dynamos. Or when the gain in efficiency by 
using the steam plant direct would be more than 
counterbalanced by the extra number of men re- 
quired to work it. Or when, by taking a share of 
the load at the ‘‘ peak,” the total amount of the 
plant at the station may be reduced. The prime 
cost of a battery for a given K. W. output (for 
five hours) is roughly the same as for steain 
dynamos and boilers for the same output. The 
depreciation need not be more than 5 per cent. per 
annum, if properly treated and looked after, and 
this is about the same as for the steam plant. 








INSTITUTION OF GAS ENGINEERS. 

Mr. G. E. STEVENSON, in his presidential address 
at the annual meeting at the Royal United Service 
Institution, London, on Tuesday, was able to con- 
gratulate the Institution of Gas Engineers on 
their progress, for although this is only the 
eighth meeting, the membership is over 200, 
and they are responsible for the making of 83,000 
million cubic feet of gas per annum, or 65} 
per cent. of the total output of the United King- 
dom. The President indicated a distinct lean- 
ing towards some system of profit-sharing to 
overcome labour difficulties; but, at the same 
time, found satisfaction in the supersession of 
labour by mechanism, as much for the measure of 
independence it gives as for the economy. We have 
already illustrated several systems, notably that 
at Glasgow ; and Mr. Stevenson gave some details 
of cost and maintenance which are worth quoting. 
The cost of equipping a large retort-house with 
modern regenerator settings, power machinery for 
stoking, and machinery for elevating and convey- 
ing the coal, and for removing the coke, amounts 
to about 1001. per mouthpiece. This cost may be 
roughly divided as follows: Retort-house with 
stage-floor, 351.; retort settings and fittings, in- 
cluding chimneys, 40/.; stoking machines and coal 
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elevators, &c., 15/.; coke-conveying machinery, 
101. Inasmuch, however, as a greater duty is 
obtained from modern plant in gas production per 
mouthpiece per diem, the cost of construction has 
not been proportionately increased in relation to 
the producing capacity ; and it may now be taken 
to be equal to about 12,0001. per million cubic feet 
per diem. But modern retort-houses perform their 
work at much lower cost for labour than the old 
description of plant. What formerly cost 3s. per 
ton of coal carbonised is now done by machinery 
for 1s. 9d. per ton. This means a saving of 12501. 
per annum for every million feet of daily produc- 
tive capacity. The lowest estimate the President has 
seen for thecost of a ground floor retort-house worked 
entirely by hand is 8000/. per million per diem. 
Taking this as the standard of cost of the earlier 
type of retort-house, the saving effected by the 
application of modern machinery yields a return of 
30 per cent. per annum on the increased capital 
expenditure. Besides this saving in the cost of 
manufacture, there is the advantage that from 
30 to 50 per cent. more gas than formerly can 
now be produced on the same ground area. From 
details given, it was shown that stoking machinery 
cost for wear and tear 23d. per ton, while the 
total for maintenance was given as 1s. 8.98d. per 
ton carbonised. 

The President thought, however, that inclined 
retorts—on which subject a paper was read by Mr. 
E. Drory—gave distinct advantages as compared 
even with power-stoking machinery, owing to the 
fict that once the coal is elevated and conveyed 
into position for charging into the retorts, it does not 
again require to be moved otherwise than by gravi- 
tation, and that no power, other than the same 
force, is needed to bring the coke out of the retorts. 
His view was that the cost of attendance ought to be 
less, and the cost of wear and tear should also, under 
these circumstances, be reduced. The cost of con- 
structing inclined retort settings is 50 per cent. more 
for the settings themselves than for those horizontal. 
But possibly some reduction may be expected in 
the cost of the accompanying machinery. Should 
it be found, however, as may be expected, that a 
reduction of 6d. per ton in wages over and above 
the saving which can be effected by machine stoking 
is to be realised, this additional saving will amount 
to 20 per cent. on the increased capital expenditure ; 
and here it may be said that Mr. Drory, in his 
paper, said that in a modern well-ventilated retort- 
house, provided with a trough, not more than five 
men are necessary for working 180 mouthpieces, 
including charging and discharging of retorts, and 
quenching and taking out of coke, and one extra 
man is sufficient for attending to 10 fires. Nor is 
skilled or heavy manual labour required in the 
retort-house, so that the few men left, knowing 
that they can be replaced without difficulty, may 
do better. 

The manufacture of carburetted water gas was also 
considered by Mr. Stevenson. An analysis of the 
working expenses at Manchester, extending over 
four months of last winter’s work, gave a net 
cost up to delivery into the holders for 25-candle 
carburetted water gas of 1s. 1.65d. per 1000 cubic 
feet. It would not have been possible to make 25- 
candle cannel gas at this price. When mixed with 
coal gas to the extent of 15 per cent. of the total, 
no inconvenience has been experienced from the 
greater density of the gas, nor, according to the 
President, has any complaint whatever arisen among 
consumers which could be traced to the admixture 
of water gas. 

Future designs for the extension on a large scale 
of carbonising plant, it was said, will probably take 
the form of a combination of the inclined retort 
system for coal gas, with carburetted water gas 
as the principal instrument of enrichment. Such 
a combination, the President said, possesses many 
advantages. The capital expenditure can be kept 
within reasonable limits by the lesser cost of the 
water-gas plant; the productive capacity per unit 
of ground area will be at « maximum, and the 
working expenses at a minimum point. It must, 
however, not be forgotten that the cost of making 
carburetted water gas depends to a very large 
extent on the price of oil; the cost of the oil 
amounting, even at the present low prices, to 
over 70 per cent. of the total cost for gas of 25- 
candle power. A slight rise in the price of oil 
would therefore upset the balance of advantage; 
and it would not be wise to be dependent upon 
water gas to too great an extent. 


The Institution, we are glad to note, is follow-: 





ing the practice of the Institution of Mechanical 
Engineers, by appointing Research Committees, 
and the reports of one of these on ‘‘ Standards 
of Light and Temperature of Gas Measurement ”’ 
were discussed. Five members made tests and 
their conclusions were summarised by the Com- 
mittee, but space forbids our entering into details 
here. They proved that the gas temperature only 
approximates to 60 deg. during the four or 
five summer months. Throughout the remainder 
of the year, and especially during the period of 
heaviest consumption, it falls considerably below 
60 deg., the lowest monthly average recorded being 
35 deg., which isa difference of 25 deg., and would 
represent a contraction of volume of more than 
5 per cent. The customary correction of the make 
to 60 deg. Fahr. is, therefore, of little use for the 
purpose of comparing the gas sold with the gas 
made, and only tends to increase fictitiously the 
quantity of so-called leakage or unaccounted-for 
gas. In order to determine with some degree of 
accuracy the actual loss due to leakage, imperfect 
registration at the consumers’ meters, or other 
causes, this source of error requires to be elimi- 
nated. For this purpose it seems to be necessary 
to vary the corrections, say weekly, following the 
ascertained atmospheric temperature. 

Mr. Fletcher W. Stevenson read the first paper 
on ‘‘ High-Pressure System of Distribution,” with 
particular reference to the system carried out at 
Sheffield, where the pressure mains connecting 
manufacture stations are utilised to supply en route, 
or as an extension, an isolated gasholder station, 
governors being used for supplying the distri- 
bution pipes through these high-pressure mains. 
In this way the mains are smaller, and the com- 
pany aim at giving a pressure of twenty- 
tenths during heavy lighting time in all dis- 
tricts except such as are purely residential, 
and the maximum initial pressure required is 
twenty-five-tenths. The author did not think there 
was anything in the objections of inadvertent shut- 
ting offa valve or of leakage, and cautioned those 
adopting such distributing system to supply the 
pressure from the outlets of the gasholders, not 
the inlets, both for the sake of obtaining a uniform 
quality, and, in case of accident, through the out- 
let of the gasholder being closed, when gas would 
return from the inlet by the by-pass safety governor, 
and so maintain a pressure in the main. 

Mr. F. D. Marshall read a paper on the ‘‘Car- 
bonising Plant of a Modern Gas Works,” which 
dealt principally with the Friedericksberg Works 
of the Danish Company. It is not possible to de- 
scribe the works to any advantage without the 
drawings ; but it may be said that the handling of 
the coal costs only 2.44d. per ton for unloading, 
storing, supplying retort-house, with wear and tear 
and interest. There are 153 inclined retorts, set 
at an angle of 32 deg., heated by tubular gene- 
rators, the fuel consumption being only 9.5 lb. of 
coke used per 100 Ib. of coal carbonised, while the 
analysis of the escaping gases gives 18 per cent. of 
CO, and 0.20 per cent. of CO. Some of the work- 
ing results are interesting : ; 

Stoker’s wages, eight-hour shifts, 4s, 6d. per shift. One 
man charges and draws 24 retorts per shift. One man 
carbonises 10,320 lb. of coal per shift. One man produces 
(at 10,800 cubic feet per ton) 49,680 cubic feet of gas per 
shift. One man attends to six fires per shift, clinkering 
the same once every 24 hours. The carbonising wages 
per ton, including one man cleaning lids and tidying 
retort-house, clinkering and cleaning fires, looking to 
water supply of furnaces, &c., 1s. 6d. per ton. This price 
is from the time the coal leaves the hoppers until the 
moment the coke is quenched ia the cellar. Each retort 
carbonises per diem 1720 lb., each retort produces per 
diem 8316 cubic feet of gas. The life of a retort is 
1000 working days on the average, and produces during 
its life 8,316,000 cubic feet of gas. Each bench re- 
quires for fuel, on the average, 9.5 lb. of coke per 100 Ib. 
of coal carbonised. 

The retorts are short, being only 11 ft. 6 in. 
long by 21 in. by 18in. Many Continental engi- 
neers hold the view strongly that where failures 
have occurred with the inclined system they are 
due to excessive lengths of retorts employed. To 
this fact, too, may be traced the falling off in illu- 
minating power, of which so much is heard in Eng- 
land, and which Field’s analysis proves. One of 
the drawbacks to the inclined system, and, in fact, 
the most serious one, is the quick accumulation of 
graphite or ‘‘ scurf” in the upper ends of the retorts. 
This accumulation, Mr. Marshall said, is very 
marked even in 11 ft. 6 in. lengths, and in highly 
heated 20-ft. retorts it must be a much more serious 
matter. Short retorts can be set in one length, the 





weakness of joints being thus avoided. The whole 
setting has an inclination to slide forward with 
heavy 20-ft. retorts, and ponderous backstays and 
retaining anchors are often employed to keep the 
retorts in their places. 

At Wednesday’s meeting, Professor A. Vernon- 
Harcourt described the Pentane 10-candle standard 
lamp with the assistance of wall diagrams, after which 
Mr. E. Llewellyn Price read a paper on a 2-candle 
standard, which was of a kindred type. Messrs. 
S. Glover, of St. Helens, and T. Glover, of West 
Bromwich, read a paper on a ‘‘ New Departure in 
Carbonising,” having for its objects the prevention 
of naphthalene troubles and the providing of a cheap 
enrichment. The idea is the distillation of part of 
the coal or cannel at a low temperature, in order to 
produce a gas highly charged with illuminating 
vapour. The gas would not, if cooled and unmixed 
with other gas be able to retain these vapours. 
This gas is then mixed with poorer gas produced at 
a high temperature. 

At West Bromwich and St. Helens, where the 
system was applied, the retorts (20 ft. long) in a 
setting were made into ‘‘singles ” by means of a 
stop built into the centre. Each bed was fitted 
with separate hydraulic mains, connected to the 
foul main by means of suitable valves. The valves 
of a bed set for the work of low-temperature distilla- 
tion having been closed, a special take-off pipe was 
fitted to the hydraulic main to convey the products 
away whilst still hot. The products of the lower- 
temperature distillation were thus isolated and, at 
the same time, were kept from cooling by means 
of a steam pipe laid inside the main. Those sufti- 
ciently volatile were maintained in the state of 
vapour, while other products somewhat heavier 
were kept in a fine state of subdivision in the gas. 
The products were all mixed with the large volume 
of condensed coal gas into which they were diffused. 
The napthalene still remaining in the coal gas 
was acted upon, and the gas was at the same time 
enriched. The high-temperature coal gas of enor- 
mous comparative volume, being unsaturated, is 
in a sense thirsting for these vapours, and it can 
easily be conceived that it will be in a condition to 
take up, and carry in diffusion, a large quantity of 
the vapours from the low-temperature products. 
The percentage of cannel carbonised in the set- 
ting devoted to its treatment was 6 per cent. of the 
total coals used at the time of starting, and this 
gradually increased, as the settings using coal were 
reduced, until in April it was 10 per cent. This 
was found to be giving sufficient enrichment to raise 
the high temperature of coal gas from 15.5 candles 
to 19.01 candles. This is an average of 22 tests. 
The production of gas per ton has not suffered to 
any material extent through the introduction of 
the new system, being over 10,000 cubic feet per 
ton of coal carbonised. These results compared with 
working in the old way show, according to Messrs. 
Glover, a saving of upwards of 50 per cent. on 
the cannel ; previous experience showing that, even 
with higher-class coal, 25 to 30 per cent. of cannel 
was required to obtain equal results, all other con- 
ditions being the same. By the results obtained in 
the working of this process, the cost of into the 
holder has been still further reduced. The average 
quality of the tar by the new process is not inter- 
fered with, being, in fact, better for producing an- 
thracene and benzols. The author entered into an 
examination of the chemical and physical laws in- 
volved in the process. 

The concluding paper of the meeting was read 
by Mr. Edward A. Harman, and dealt in a com- 
prehensive way with ‘‘ Washers and Scrubbers,” 
describing the various apparatus now in use, and 
analysing the desiderata which make for efficiency. 








NOTES. 
A New UseE ror THE ROnTGEN Rays. 

In a note recently communicated to the Paris 
Académie des Sciences, M. H. Courivt suggests a 
novel use for the X-rays. Professor Rontgen’s 
discovery has already proved of great service in 
surgery, but M. Couriot suggests that the rays 
may prove as efficient in showing the intimate 
structure or siliceous skeleton of our coals as 
they are in defining the calcareous skeletons of 
animals. He states that by means of a powerful 
Crookes tube and a fluorescent screen, it is easy 
to determine the purity of a fuel. Carbon in 
all its forms is exceedingly transparent to the 
rays, whilst silica and silicates are opaque; and 
on placing a lump of coal between the tube and 
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the screen, all the intimate details of the slag 
and clinker forming portions of the fuel at once 
appear. M. Couriot has tested in this way an- 
thracite, coal, lignite, peat, coke, and block fuel. 
The finest particles of silicate, though quite in- 
visible to the eye, show up at once on the screen 
as dark spots or bands upon a bright ground. The 
differences in the quality of a series of coals can 
be traced step by step, showing at once the varia- 
tions in the purity of the fuel. The conglomerate 
structure of block fuel is clearly exhibited, whilst 
with coke the particles of iron sulphide are indi- 
cated by black spots on the fluorescent image. 
Carbon is so transparent that it is unnecessary that 
that the samples should be regular blocks, as rough 
lumps, the sides of which usually follow the natural 
Jlanes of cleavage of the coal, serve perfectly well. 
{. Couriot has taken radiagraphs with specimens 
1} in. to 2 in. thick, the coil used having a spark 
10 in. long, and the exposure being five minutes. 
A New Mernop or Maxine Harp-Facep 
ARMOUR. 

Taking advantage of the fact that by suitably 
controlling the process of cooling, it is possible to 
obtain some of the newer alloys of iron with nickel 
cobalt and manganese in either a hard or a malleable 
condition, M. Jean Werth, manager of the Société 
Anonyme des Hauts Fourneaux et Aciéries de 
Denain et Anzin, has devised a new process of 
making armour-plate. M. Werth’s contention is 
that the plate should have the same chemical com- 
position throughout, and that the hard face should 
be obtained entirely by a process of tempering. 
Ordinary carbon steel in large masses cannot 
be tempered satisfactorily, but when alloyed with 
suitable proportions of nickel, cobalt, or manganese 
it is possible to obtain the metal in a hard state by 
heating it up to a bright red and allowing it to cool 
in the air ; whereas, if heated only to a dull red and 
cooled, the metal will be malleable and compara- 
tively soft. The steel used by M. Werth is open- 
hearth metal, free from sulphur and phosphorus. It 
contains from 5 per cent. to 15 per cent. of nickel or 
cobalt, and from 2 to 12 per cent. of manganese ; 
whilst within certain limits silicon, chromium, or 
tungsten may be present without interfering with 
the process of tempering. In its soft state such 
a steel has a tensile strength of 110,000 lb. to 
140,000 1b. per square inch, and a strip 1} in. 
thick can be bent without cracking round a 
radius equal to its thickness. After the plate is 
completed, it is tempered by making it part of the 
side or bottom of a furnace. The face next the 
fire thus becomes heated to a bright red, whilst by 
means of water or air the temperature of the back 
face is kept down to 800 deg. or 900 deg. Fahr. To 
insure good results the heating is effected very 
gradually, the plate being put into a cold furnace ; 
and by preference gas fuel is employed in the 
latter. Another method of effecting the heating, 
which is, however, only applicable to flat plates, 
is to immerse their front faces in a bath of red-hot 
lead, the temperature of which is maintained very 
uniform. When ready, the plate is removed from 
the furnace and cooled at the back, until the front 
face has sunk down to a temperature of 800 deg. to 
900 deg. Fahr. when no further attention is re- 
quired, though if warped it can now be straightened 
before the cooling is finished. 








Very Far Nortnu.—A railway is projected to extend 
entirely across Northern Sweden and Norway from the 
northern end of the Guif of Finland to Ofoten on the 
Atlantic, about 120 miles north of the Arctic circle. A 
part of the route is formed by an old line built for carry- 
ing iron ore, and Sweden proposes to extend it 148 miles 
to the Norwegian border at a point only 25 miles from 
Ofoten. At the other end the new line is to connect with 
a line in Finland down the east coast of the Gulf of Fin- 
land, from the Finnish border to Ofoten; the length of 
the line will be just 300 miles. The Swedish line 1s esti- 
mated to cost about 1,200,000/., and it is to be built 
largely for strategic reasons. 





Coat ON NORTHERN OF FRANCE Rattway.—The move- 
ment of coal on the Northern of France Railway is steadily 
increasing. In 1891 the quantity carried was 10,261,825 
tons; in 1892, 10,073,585 tons ; in 1893, 10,035,325 tons ; in 
1894, 10,339,460 tons; in 1895, 10,865,200 tons; in 1896, 
11,464,802 tons ; and in 1897, 12,101,223tons. A slight re- 
duction has been made in ratesduring the seven years. The 
revenue derived from coal traffic in 1891 was 1,628.809/. ; 
in 1897 it had increased to 1,774,011/. Of the coal which 


passed over the Northern of France Railway during the 
seven years, the following quantities came from the basins 
of the Nord and the Pas-de-Calais: 1891, 7,286,895 tons ; 
1892, 7,328,200 tons ; 1893, 7,300,835 tons: 1894, 7,976,805 
tons ; 1895, 8,651,180 tons; 1896, 9,416,032 tons ; and 1897, 
10,213,978 tons. 





LAUNCHES AND TRIAL TRIPS. 


THE ey bey destroyer Fawn, built and engined by 
Palmers’ Shipbuilding Company, of Jarrow-on-Tyne, was 
taken for a preliminary trial on the Ist inst. The mean 
speed on a three hours’ run was 30.758 knots in rough 
weather when loaded to contract conditions. This vessel 
is similar to the other 30-knot vessels, and has four 
Reed boilers. Owing to the strike the usual trial coal 
was not to be obtained. 


Messrs. Short Brothers launched on Friday, the 3rd 
inst., a vessel for the Seafield Shipping Company, 
Limited, of London, of which Messrs. Lawther, Latter, 
and Co. are managers. The vessel is of the following 
dimensions: Length, 352 ft.; breadth, 45 ft.; depth 
moulded, 27 ft. 9 in, the carrrying capacity being 5800 
tons deadweight. The vessel will be supplied with triple- 
expansion engines by Messrs. George Clark, Limited, of 
Sunderland, eed cylinders 24% in., 40 in., and 66 in. in 
diameter, with a stroke of 45 in., steam being supplied by 
two large steel boilers working at 180 lb. pressure, fitte 
with Howden’s forced ¢ eens The vessel was named 
Blanefield. 


On Saturday, the 4th inst., Messrs. Harland and Wolff 
launched from Queen’s Island, Belfast, the steel twin- 
screw steamer Bay State, built for Messrs. George Warren 
and Co., Liverpool, and intended to run in the company’s 
line between Liverpool and Boston. The new ship has 
a gross tonnage of 7000, and is specially built to meet the 

uirements of the Atlantic cattle trade, two decks 
being fitted up for this purpose. The vessel will be fitted 
with triple-expansion engines. 








Messrs. Ropner and Son, Stockton-on-Tees, launched 
on the 6th inst., a steel screw steamer of the following 
dimensions, viz. : Length between perpendiculars, 320 ft.; 
breadth extreme, 44 ft. ; depth moulded, 24 ft. 3in. The 
steamer has been built to the order of Messrs. Evan 
Thomas Radcliffe and Co., Cardiff. She has a double 
bottom on the cellular principle for water ballast, and 
will carry about 4400 tons deadweight on Lloyd’s free- 
board. She will be fitted with a set of triple-expansion 
engines by Messrs. Blair and Co., Limited, having cy- 
linders 224 in., 37 in., and 61 in. in diameter by 42 in. 
stroke, two steel boilers 14 ft. 9 in, by 10 ft., 160 1b. pres- 
sure. The name is Euston. 





Messrs. Caird and Co,, shipbuilders, Greenock, 
launched on the 6th inst. the twin-screw steamer Osiris, 
for the Peninsular and Oriental Steam Navigation Com- 
par. The Osiris, which is a sister ship to the Isis, built 

y the same firm, is of 1800 tons gross, 300 ft. long, 37 ft. 
broad, and 183 ft. deep. She will be fitted with triple- 
expansion engines by her builders, calculated to drive her 
at a good speed. She is intended to accelerate the mail 
and passenger service between Brindisi and Port Said. 


Messrs. R. Napier and Sons, Limited, Govan, launched, 
on the 6th inst., a steel screw steamer of about 4400 tons 
deadweight for the Glasgow Shipowners Company, 
Limited—Messrs, Glen and Co., managers. The prin- 
cipal dimensions are: Length, 310 ft.; breadth, 44 ft. ; 
— moulded, 23 ft. The vessel was named Camper- 
down. 





The Clydebank Engineering and Shipbuilding Com- 
pany, Limited, launched from their yard, on the 6th inst , 
a handsome steam yacht, which they have built from 
their designs for Mr. W. A. Donaldson, of Cochno, the 
chairman of the company. Her principal dimensions are : 
Length between perpendiculars, 185 ft.; length over 
figurehead and _ taffrail, 217 ft.; breadth moulded, 
26 ft. 6 in. ; depth, 14 ft. 6 in. Her tonnage, by the 
Thames rule, is 606 tons. The vessel has a most graceful 
appearance, and will be fore-and-aft rigged, with two 
pole masts. There is a promenade deck amidships, ex- 
tending the full breadth of the vessel and for about 90 ft. 
in length. The yacht will be lighted throughout by elec- 
tricity, for which purpose a battery of accumulators has 
been provided, in addition to the usual dynamo and 
engine 4 ge A powerful searchlight will also be 
fitted on board. The machinery, which is also being sup- 
plied by the builders, is of the inverted triple-expansion 
type, with a single-ended return-tube boiler, all of sufti- 
cient power to drive the vessel at a high rate of speed. 





Messrs. C, 8S. Swan and Hunter, Limited, Jaunched on 
the 7th inst. a large twin-screw cattle and cargo steamer 
which has been built for the Cunard Steam Shipping 
Company, of Liverpool, for their Boston service. This 
vessel is the largest that has yet been built on the north- 
east coast, being of the following dimensions: Length 
over all, 513 ft. ; beam extreme, 57 ft. 4 in. ; and depth 
moulded to shelter deck, 44 ft. 114 in. She has a dhalaer 
deck all fore and aft, over which isa long bridge 140 ft. 
in length, both being fitted with the latest designs of stalls 
for the carriage of py Hee number of cattle. The whole of 
the space in the lower ’tween decks forward has been in- 
sulated to carry chilled beef, three large refrigerating 
machines being placed at the fore end of the bridge. 
These machines are on the latest ammonia principle, and 
are being fitted—together with the insulation—by the 
oes | Refrigerating Company. The engines are of 
the twin-screw triple-expansion type, and built by Sir 
Christopher Furness, Westgarth, and Co., Limited, of 
Middlesbrough, the cylinders being 234 in., My eon. and 
68 in. in diameter with a stroke of 48 in. The boilers are 
five in number, single-ended, 14 ft. 44 in. in diameter by 
12 ft. long, each having three furnaces. These engines 
are expected to give the vessel a si 
Atlantic when the vessel is fully loaded with a cargo of 








of 13 knots in the | 
| port of call. 


11,000 tons. As the vessel was leaving the ways she was 
named the Ultonia. 


The Iron Ship Building and Engineering Company, 
Limited, launched from their yard at Irvine on Tuesday, 
the 7th inst., a screw steamer to the order of Messrs. 
J. and P. Hutchison, Glasgow. The vessel is built of 
steel to Lloyd’s highest class under special survey, and is 
intended for the Continental trade. Her dimensions are 
165 ft. between perpendiculars by 26.6 ft. breadth moulded 
by 14 ft. depth moulded, with a deadweight carrying 
capacity of 600 tons, Compound surface-condensing en- 
gines are being supplied by Messrs. McKie and Baxter, 
Govan. The vessel was named Hector 





There was launched on June 8 from the Jarrow yard 
of Messrs. Palmers’ Shipbuilding and Iron Company, 
Limited, a steel screw steamer built to the order of 
Messrs. A. Currie and Co., Melbourne. Her dimen- 
sions are as follow: Length, 360 ft. ; breadth, 43 ft. 6in. ; 
depth, 26 ft. 9in. The vessel is designed to carry about 


d | 4850 tons oe on a mean draught of 22 ft. 6 in. 


The engines, which are also being constructed by the 
Palmer Company, are of the triple-expansion type, with 
cylinders 27 in., 454 in., and 74 im. in diameter by 48 in. 
stroke, steam being supplied by two boilers 16 in. in 
diameter by 12 in. long, designed for 180 lb. working 
pressure. ‘The vessel has been named Euryalus. 





On Wednesday, the 8th inst., the s.s. Trigonia, which 
is being constructed to the order of Messrs. M. Samuel 
and Co., of London, for the carriage of bulk oil cargo 
in the East, was launched by Messrs. Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, from their Walker 
shipyard. Like her sister-ship Haliotis, the Trigonia 
has been constructed under the supervision of Messrs. 
Flannery, Baggallay, and Johnson, of London and Liver- 
pool, and she is 248 ft. 6 in. over all and 40 ft. moulded. 
As is the almost universal custom for vessels engaged 
in this trade, the Trigonia is fitted throughout with a 
very complete electric light installation, and has an 
ample pumping plant of the duplex type, which is de- 
signed with a view of very prompt loading and dis- 
charge of her oil cargoes. The engines are of the com- 
pound surface-condensing type, having cylinders 30 in., 
and 63 in. in diameter Sah 39 in. stroke, and her two 
boilers are constructed for 100 lb. working pressure. As 
the vessel is intended to burn liquid fuel on her service, 
the bunkers have been specially designed and built to 
this end, but the furnace arrangements will also permit 
of coal fuel being used if needs be. Owing to the Tri- 
gonia being built on the turret-trunk system, she is ex- 
pected to have a larger carrying capacity in proportion 
to registered tonnage than should the case if de- 
signed on the ordinary system. 


The first trials of the French torpedo-boat destroyer 
Dunois at Cherbourg on Wednesday, 8th inst., were satis- 
factory, with the exception of the feeding of the boilers, 
which was somewhat defective. The Dunois has engines 
of 2200 horse-power, and attained a speed of 17.29 knots. 





On the 10th inst. the despatch tug Vera, built by 
Messrs. T. B. Seath and Co., Rutherglen, and engined 
by Messrs. McKie and Baxter, Copland Works, Govan, 
went her official trial trip upon the Wemyss Bay knot. 
The tug is 60 ft. long by 12 ft. beam by 5 ft. mean draught, 
and is a full-powered tug having compound surface-con- 
densing engines 10? in. by 23 in. by 12 in. stroke, supplied 
by steam from a horizontal return tubular boiler. The 
circulating pump is one of Baxter’s patent ‘*Challenge” 
pumps. The trial was satisfactory in every way, and the 
mean speed of four consecutive runs upon the mile was a 
little over 114 miles per hour. The little vessel has been 
built for service in Rangoon, and the machinery is the 
fifth set supplied by Messrs. McKie and Baxter to the 
same owners. - 





Messrs. A. Rodger and Co., Port Glasgow, launched on 
the 16th inst. the steel screw steamer Livadia for the Inga 
Steamship Company, Limited, Copenhagen, the manag- 
ing owners being Messrs. Hecksher and Son, Copenhagen. 
The dimensions are: Length, 314 ft.; breadth, 44 ft. ; 
depth moulded, 23 ft. 3in. The steamer registers 2550 
tons gross, and will carry 4300 tons deadweight cargo on 
a light draught. Triple-expansion engines, of 22} in., 
37 in., and 61 in. in diameter by 42 in. stroke, will be sup- 
plied by Messrs. Hall-Brown, Buttery, and Co., Glasgow. 


The steamship Laura, built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited, West Hartlepool, to 
the order of the Pyman Steamship Company, Limited, of 
the same town, proceeded to sea on her trial trip on the 
14th inst. Her dimensions are as follow: 320 ft. by 
46 ft. by 23 ft. 0} in. The engines, which have been built 
by Messrs. Thomas Richardson and Sons, Limited, 
Hartlepool, are of the triple-expansion type with cylinders 
24 in., 38 in., and 64 in. in diameter by 42 in. stroke, steam 
being supplied by two single-ended boilers working at a 
pressure of 160 lb. per square inch. During the trial 
a mean speed of 114 knots were obtained. 











CANADIAN TRANSATLANTIC NAVIGATION.—A new con- 
tract has been made by the Canadian Government with 
Messrs. Peterson and Tate, extending to May, 1900, the 
time in which the firm is to start a fast Transatlantic 
steamship and mail service. Under the terms of the 
contract the company is to be organised with a minimum 
capital of 1,250,000/., and is to provide a weekly oper 
between Canada and the United Kingdom, with an Iris 
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STEAM LAUNDRY MACHINERY.* 
By Mr. Srpney Trssurt, of Leamington. 


Introductory.—Up till only a few years ago, with one 
or two well-known exceptions, no engineers undertook 
such work as steam laundry machinery; whereas at 
present there are a considerable number who pay special 
attention to it, and some who do hardl any other class 
of work. The French, if not actually the pioneers, were 
early in the field; but it is almost entirely from the 
United States that the present style of machines has 
come. Articles received at laundries for cleaning are of 
the greatest diversity as regards quality, shape, age, size, 
and material; and even the strongest have only slight 
cohesive strength. They come in all sorts of condition : 
some hardly require cleaning at all, while others are so 
soiled that it would appear to be almost impossible to 
get them clean. Further, the same articles come over 
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and over again for repeated cleaning. Hence machinery 
for treating them must be constructed with the utmost 
care to provide against wear and tear of the articles 
themselves. Also it must be able to stand constantly 
changing conditions of wet and dry, and of heat and 
cold. It must further be extremely simple, because the 





persons employed in using it are mostly girls, often young 
and untrained. For these reasons it is obvious that it 
should be of first-class and suitable material, and be well 
constructed. Provision should also be made for speedy 
repairs or renewals, inasmuch as long stoppages cannot 
be arranged for. 

Arrangement of Lawndry.—A well-arranged laundry 
will generally consist of two long sheds or bays, running 
side by side and separated by a partition. At the en- 
trance there is a space for hampers, and then comes the 
sorting room, followed by the washhouse, the store-room, 
and the drying room, which together occupy one bay to 
the far end. Returning along the other side of the par- 
tition, at the far end comes the ironing or finishing 
room, then the airing room, and lastly the packing room, 
which adjoins the entrance. The office comes between 











.* Paper read before the Institution of Mechanical En- 
gineers, 


the sorting and packing rooms. Goods thus arrive and 
leave at the same place; and in the entrance passage the 





ployed for feeding the boiler, care must be taken to 
avoid the introduction of grease, by the use of a minimum 
quantity for lubrication, and by freeing the exhaust 
steam from the lubricating material before it reaches the 
exhaust injector. Where so much heat is needed in 
working all the year round, it appears advisable to utilise 
the exhaust steam not for warming the building in cold 
weather, but rather for some constant requirement in 
all seasons. 

Water Softening.—Whatever apparatus is used must 
be of the utmost simplicity ; it may require fairly con- 
stant attention, so long as the attention is of a simple 
nature. Except in particular instances, all laundries 
should have a water-softening apparatus. —_ apart 
from the other advantages that are obtained from the 
use of soft water, the actual saving in washing materials 
is considerable. 

Piping.—Whether for steam or water, the piping and 








ar COMMONEST WASHING MACHINE 


; 


















































4463.8 


Fug. 4. HEXAGONAL CAGE ON OBLIQUE AXIS 


| v, 
L 
£ 
4Y 


Hy 














CIRCULATING ARRANGEMENT 
= 
SSS -—————— 


— 











Feg.70 cincuratins action 








packed hampers can be stored in readiness to be taken 
away by the vans. 

Laundry machinery can be broadly divided into that 
which cleanses and that which finishes. ; 

Cleansing Machinery.—Commencing with the cleansing, 
it is to be noted that all heating of washing liquors is done 
by turning steam into them direct. On this account the 
steam must clean, and free from grease and other 
impurities, or else the latter will get into the clothes. 
The large quantity of steam required necessitates rela- 
tively large boiler power ; but varies so much at different 
times that mechanical stoking would seem to be unsuit- 


able. Probably the best form of boiler is the modern 
Lancashire. Inasmuch as a boiler and consequently an 
attendant are necessary, it will be unders that an 


ordinary steam engine is the most economical motor for 
oa ap | the power required. The power needed is 
small ; a 9-in. cylinder engine of ordinary make, running 
at 60 revolutions a minute, is sufficient for all except the 
largest laundries. If exhaust-steam injection is em- 








Fig. 5. 


























fittings commonly used are seldom found to be tight, or 
right in other respects; and loss is constantly taking 
lace, which is not readily noticed but is continuous. 
Re is highly important that piping should be so ae 
that it can be got at with ease, and without undue dis- 
turbance of the working of the laundry. The water 
pipes are liable to fur up, and the steam connections or 
fittings to wear leaky ; both therefore may require work 
to be done on them for keeping them in order. The 
water pi are seldom large enough. A washing ma- 
chine such as is incommon use should be supplied by a 
water pipe of not less than 1} in. bore. Such pipes should 
be of copper, and should have unions at all branch points 
for taking apart to clean; the position of the unions is 
important. As there is only at most a few feet head of 
water pressure, the copper pipes can be thin ; and if in the 
long lengths plenty of unions are put in, thin piping can 
be easily handled without injury. A thickness of No. 
19 to 20 B.W.G. or 0.040 to 0.036 in. will do perfect] 
well for copper water pipes. Where thick pipes are teed, 
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or such as are cut with circular cutters in fitting them up, 
all ends should have their burrs filed off after cutting. 
Another important matter is the construction of the 
bends and tees, and of the taps or cocks which are usually 
made with tov small waterways. If these are supplied 
by an ordinary coppersmith, it will probably be found 
that 1}-in. piping will not deliver more than an inch 
pipe running full bore, and often much less. Specially is 
this the case in regard to cocks or valves. A good plan 
is to have all these fittings of a size larger than is large 
enough to put on the outside of the ends of the pipe, and 
then the waterway will be found to be about right. No 
threading will in this case be used, the joints being 
soldered. The steam pipes can be made of ordinary 
wrought-iron steam piping, or of galvanised iron of the 
kind used for water, unless a high pressure is used, which 
is not advisable; 60 to 70 lb. per square inch is quite 
high enough. It is not advisable to have less than Lie. 
steam piping anywhere ; and a 3-in. pipe into each end 
of the washing machine, leading out of a ?-in. pipe, will 
be sufficient. The valves have such constant wear that 
re-grinding and renewal are required at frequent intervals ; 
and therefore the piping should be so arranged as to 
easily got at, and the junctions of the main pipes should 
be well made with brass unions und in. he whole of 
the piping should be carefully designed and the fittings 
well chosen, because these play a highly important part 
in steam laundries, and it must be remembered that they 
are not used with care. Few parts fail more than the 

iping. Under certain conditions armoured hose piping 
nas been successfully adopted. Lever throughway valves 
for water may be used in some cases; but if serew-down 
valves are sdopied the valves themselves should be of 
leather. 

Pulleys.—Where a fan is properly arranged for carry- 
ing off steam, wood pulleys can be used without any 
injury to themselves from dampness, and without any 
difficulty in belts obtaining proper grip for driving the 
machines. 

Washing.—A usual method of washing is first to soak 
the linen for as long as possible, up to 24 hours, in soft 
water having a little soda in it, at a temperature of about 
70 deg. Fahr. Then wash with soap and soda solution 
for 20 to 30 minutes in soft water warmed to about 100 
deg. After letting this liquor run away for, say five 
minutes, wash a second time in a fresh soap and soda 
solution, the same as the first, only somewhat hotter, 
raising it up to say 130 deg. before finishing with it. A 
third similar liquor is used for boiling with. It is im- 

rtant that just enough soap and soda should be used to 

eep a good lather during these operations ; but not too 
much, for if it be ‘‘frothy,” the subsequent washing is 
not so well effected. A run of 20 minutes is sufficient 
after the boiling point has been attained. After this, 
rinse in two or more lots of water, to the last of which the 
necessary blue colouring is added. This process can 
obviously be modified greatly in many ways and under 
varying conditions. Soaking may be done in separate 
appliances, as may also rinsing and blueing. Some goods 
do not require a second wash, while others need two 
short washes only. If soaking is done in the washin; 
machine, only 10 minutes should be allowed for it, an 
the soaking liquor may be used for the first washing. If 
all the operations are done in one machine, from 24 to 
3 hours will be required for linen that is ordinarily soiled. 
There are also other methods of washing, though not 
commonly used. 

Washing Machines.—The kind of washing machines 
required depends largely upon which of the three plans 
of cleansing that are in general use is adopted. The 
first plan is to use two washing machines for the actual 
process of washing alone, leaving the soaking, boiling, 
rinsing and blueing, to be done p= a. 
The second is to perform in a sing e machine all the pro- 
cesses of chemically acting on the dirt and clearing it 
away. The third ten is the same as the second, except 
that the boiling, which in the first and second plans is 
done at atmospheric pressure, is done in the third under 
steam pressure up to 10 lb. per square inch, or 239 deg. 
Fahr. For the first process, washing machines with their 
main parts constructed of wood may advantageously 
used, Soon satisfactory machines for this process can 
be constructed of wood at a low cost, inasmuch as the 
heat required for the washing proper, say up to 130 deg. 
Fabr., inn not seriously injure some kinds of wood. For 
the second process the machines should be made entirel 
of metal, because the boiling acts rapidly on nearly all 
sorts of wood, and soon pulps it. In some of these 
machines both wood and metal are employed in combina- 
tion ; but except for cheapness there is no apparent ad- 
vantage in combining the two materials, and the renewing 
of the wood is always a trouble. The third process de- 
mands still more urgently that the whole of the machine 
should be made of metal; and to hold steam at a pressure 
necessitates also an entirely different design of machine, 
which is much more expensive. 

Washing machines are pebers the most important of 
all the appliances in a steam laundry ; there is a large 
variety, of which those only that represent the standard 
makes need be considered. The method of washing by 
letting beaters act upon the fabric, as in the dolly machine, 
is useless, except for tent cloths and similar heavy 
material, unless the condition of the material after wash- 
ing is a matter of indifference. There are also machines 
which act by continually squeezing small masses of clothes, 
as illustrated in Fig. 1; and this mode of action may be 
useful under certain conditions. But 90 per cent. of the 
washing machines in use act by continually lifting the 
clothes a certain height out of the water, and then allow- 


them to fall into it again. Obviously a strong washin 
action can be obtained by having a sufficient fall; an 
the action in any one machine can easily be regulated 
within limits by filling it with more or less water, and 





thus altering the height of the fall. 


This commonest | 
form of machine, illustrated in Figs. 2 and 3, has an | 
outer cylindrical casing fastened to circular discs for 
its ends; and inside the casing, which is stationary, | 
revolves another cylinder or cage, in which the clothes | 


are placed. Between the insides of the two cylinders 
there is communication for liquids through holes made in | 
the metal or wood forming the inner revolving cylinder. | 
The direction of revolution of the latter is continually | 
reversed. The reversing action is usually obtained by | 
two belts, and the number of revolutions each way varies 
from three to five, according to the maker’s experience. 
This kind of machine came from America, and the re- 
volving cage is usually made about 3 ft. diameter. The | 
striking gear, which is mostly copied from the American 
original, is in some instances ingenious. A machine 
which has had a fair amount of success is illustrated in | 
Figs. 4 and 5, giving a longitudinal or end motion to 
the contents in turning them over ; but its action is too | 
mild, although it does well for flannel washing. | 

It is most important to provide against any possible 
iron-moulding or rust. Where the machine is of wood | 


be | this is a difficulty, because iron bolts seem impossible | 


to keep in order, and brass bolts are not at all satisfac- | 
tory. The best plan is to fasten the wood together with 
brass wood-screws. Experience seems to show that, 
where galvanised iron comes in contact with wood in 
the presence of water, sooner or later the oxidation will 
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eat through the zinc. The use of brass wood-screws also 
enables all internal projections to be easily avoided, 
which otherwise in some instances is no easy matter. 
Indeed, most machines are faulty as regards the interior 
surface of the revolving cage, often owing to the lifter 
fastenings or the door fastenings. The door is a prolific 
source of trouble. If the fabric that is being washed can 
manage to squeeze itself into any space between the door 
and the body of the cage, cuts will at once be made in 
the fabric when the cage is of metal. Sliding doors, as 
shown in Figs. 6 and 7, generally avoid this danger 
entirely. Teak is probably the best wood for cages. In 
order to avoid wear to the clothes in metal cages, a plan 
of countersinking the holes in the cage by bending the 
sheet metal outwards at the holes has been adopted in 
America. Where the holes are situated so that the 
clothes will rub against them, the plan is commendable. 
Lifters.—For gripping the clothes and helping to lift 
them, pieces of wood or metal are fixed longitudinally 
along the inside of the cage, as shown in Fig. 3. ood 
lifters are sometimes preferred ; but except that it gives 
perhaps a better grip there is no apparent reason for 
using this material, and brass never wears out. The 
American machines are behindhand in the matter of the 
best form of lifters, and seem to indicate a failure to 


be | realise what is required. The effect of the lifters, such as 


are used in the American machines, and largely adopted 
in the English, is to roll the clothes round ; and the re- 
versing motion of the cage is powerless to prevent this 
from taking place to such a degree that in some laundries 
the clothes become a tangled mass, which has to be lifted 
bodily out of the machine and to be separated by hand, 
or if not so bad as this, yet requiring the utmost care to 
unravel. Even if they have not been torn in the ma- 
chine, tearing can hardly be avoided in the unravelling. 

cage can be constructed, and is in use, which so little 
“ropes” (as this matting together is called), that the 
clothes come apart with the utmost ease ; this result is 
accomplished by employing a judicious form of internal 
projections or real lifters, and right numbers of them, 
properly arran; In Fig 8 are shown several plans of 
such lifters, which do not act as rubbers. Lifter A is 
made of brass tubes, which, however, are difficult to fasten 
securely at the ends, and are liable to let clothes get 
between them and to cause injury to the fabric. Lifter B 
presents the objection of projecting rivets and edges, 
against which the clothes become injured ; also the holes 
for the water cannot here made close to the corners 
of the lifters, where they should be. Lifter C fulfils all 
conditions required, the bolt heads and edges being all 
kept inside it. If made with open ends, these lifters can 
be used for carrying water up and letting it run out upon 
the clothes lifted ; but this is hardly worth doing, and is 
also inadvisable otherwise. 

Fig. 9 shows a washing machine having only a single 
cage, which is watertight, and into which the washing 
liquid and clothes are placed. This single-cage form of 


| height of fall to the clothes. If only a smal 





rotary machine has nearly gone out, except for hand 


machines. The particular section here shown has been 


used in Germany for many a by the inventor, and is 
er as showing = ifters are 4 new idea. 

peed of Revolution.—The greater the speed the higher 
the clothes will be lifted before falling, unless they be 
carried right round or beyond the top centre; but the 
author believes they undergo more wear and tear at the 
higher speed, although he hardly knows why. Some 
machines are run at 30 revolutions per minute; but this 
he considers is much too fast; 25 should be an outside 
speed, and to some users 20 would appear to be fast 
enough. The object is to give the greatest practicable 
depth of 
water is used, the clothes fall largely upon the Ties of 
the cage, which moving rapidly are sure to cause wear 
and tear. The clothes should fall into the water, clear of 
the cage. A sufficiently-full fall may be taken to be 


_when the clothes drop from the cage at about 30 deg. 


above the horizontal axis, or 60 deg. before reaching the 
zenith, so that the forward motion shall not carry them 
beyond the centre of the cage during their fall. But as 
no machine has been constructed in which the whole 
internal action can be observed in working, the details of 
what actually takes —_ inside the cage are not yet 
clearly ascertained. The amount of clothes which can be 
treated at one charge, in a revolving cage of, say 3 ft. in- 
ternal diameter and 34 ft. long, is considerable ; measur- 
ing by a common laundry standard, 250 shirts can be 
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satisfactorily treated at a charge, weighing about 180 lb. 
when dry, and 250 lb. pfter centrifugal drying. 

Circulating Action.—The supply of steam and water 
and liquor should be introdu into both ends of the 
machine at the same time; and the soap and soda, which 
should always be kept in solution, should be added while 
the machine is in motion, through an arrangement 
specially constructed for this purpose. Endeavours have 
of late years been made to add some arrangement for pro- 
ducing a circulation of the washing liquor while the 
machine is working, so that it may be continually in 
from the outer casing into the revolving cage, and roun 
again into the outer casing. Some of the plans are in- 
genious and valuable. Two are illustrated in Figs. 2 and 
3, and in Figs. 10 and 11. That shown in Figs. 2 and 3 
is constructively good; it delivers the water into the 
cage in the centre of the ends, and does not need to force 
it into the cage against the water and clothes; whereas 
on the plan shown in Figs. 10 and 11 the water has large! 
to be forced into the cylinder. Although machines will 
do good work without such an arrangement of central 
delivery it is a distinctive advantage, and should be 
adopted, unless some disadvantage is found to arise from 
its use. One disadvantage likely to be met with is the 
difficulty of cleaning the machine ; this is an important 
matter, which should always be kept in view when de- 
signing a machine. For this reason, and also for ease 
of putting the clothes in and taking them out, the door 
of the revolving cage, as well as that of the outer casing, 
should be the full length of the machine where possible. 
There should be fitted to each machine a gauge-glass, 
which in the absence of steam pressure need yi its 
upper end closed. In Fig. 12is shown a plan that has 
been adopted for circulating the water which lies at the 
bottom of the casing of a washing machine. Strips of 
angle-iron about 1 in. by 1 in. are here riveted helically 
upon the outside of the revolving cage, which act like a 
quick screw orrifling. They also help to stiffen the cage, 
and enable thinner sheet-metal to be used for it. 

Use of Steam Presswre.—Most of the foregoing remarks 
apply equally to machines that work with steam pressure, 
which, however, is used only in the process of boiling ; but 
in these it should be noted that the door cannot be made 
large, and that in nearly all respects the design will be 
ditferent from that adopted where no steam pressure 18 
used. Asa rule, machines which work under pressure 
are made with a cage of larger diameter, although shorter 
in length; and they often have a central longitudinal 
partition throughout the length of the cage, dividing it 
into two semi-circles, as shown in Fig. 13. This plan has 
the advan that the axle can here be formed by ashaft 
running right through from end to end, which is con- 
structively good, especially where the cage is of consider- 
able weight. Ithas the disadvantage, however, of requiring 
two doors in the cage, one for each compartment. In 
all respects machines working with steam pressure are 
much more expensive, and also more difficult to clean; 
and the attendants should be men, which is not the case 
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in the use of machines working without steam pressure. 
The advantages claimed for the employment of steam 
ressure are that the machines wash better, produce a 
better colour on the clothes, and also thoroughly disinfect 
the articles washed. 
realised in practice should lead to the adoption of steam 
pressure in nearly all instances, certainly where the 
necessary capital and spave are available, in spite of the 
fact that the steam-pressure machines may be rather more 
costly to handle. As regards their better washing powers, 
itis difficult to speak with any certainty. Some users 
are decidedly in their favour; while others maintain that 
equally good results are obtained without the steam 
pressure, and with consequent freedom from the injurious 
pulping action which they allege is caused by its use, 
notwithstanding that the pressure is on for we 3 about 
20 minutes for each batch of clothes. The claim of 
superior washing powers appears to be problematical, 
the pressure being used only in boiling; and the author 
believes the truth is far more difficult to get at than 
would appear at first sight. Thousands of atmospheric 
washers are bens out clean work without difficulty. 

The common adoption of steam pressure in washing 
machines for sanitary motives would appear to be due to 
the belief that machines which do not wash or boil under 
pressure are not sanitary. It is one of the claims of wash- 
ing under steam pressure that it destroys all infection. 
Authorities on this subject are unanimous in the con- 
clusion that boiling clothes or other articles at atmospheric 
pressure is an efficient sterilizing process ; and in the treat- 
ment of wounds, where textile fa ric chemically sterilized 
is not at hand, there need be no fear in using what has 
come direct from the laundry, as it is to all intents com- 
pletely free from infection. There does not seem to be 
evidence of infection having been spread through laun- 
dries ; and consequently, in spite of the slovenly way in 
which many laundries do their work, it would appear 
that they nevertheless happily afford a great protection 
from the spread of disease, and that where ordinary boiling 
is carried out there is complete protection. Flannels are 
never boiled, but are washed with potash soap, which is 
the proper material to wash them with, and is said to 
rank high as a disinfectant. The preference for atmo- 
spheric washing machines, or for those working under 
steam pressure, resolves itself into the ability to construct 
a machine which will successfully treat the clothes with 
the least appreciable wear and tear, and not be too expen- 
sive to construct or use. 

A common form of washing machine in Germany is 
shown in its general shape in Fig. 14. It is built on the 
same lines as ordinary rotary atmospheric machines, 
except that in nearly all instances the outside casing as 
well as the inside cage can be revolved, with the object of 
turning it round so that the doors shall come below when 
the clothes are ready for taking out. It is raised high 
enough on its bearings for a trolley to be run in beneath, 
into which the clothes are allowed to fall out. Although 
the saving in time does not appear to warrant the neces- 
sarily increased cost and other disadvantages of this plan, 
most of the German laundries are wedded to it. Single 
machines which perform in themselves all the processes 
of chemically acting upon the dirt and clearing it away 
are open to the objection that, although the liquor is 
drained off between each operation of cleansing, a con- 
siderable amount is retained by the clothes, and helps to 
foul the next lot of liquor. 

An ingenious attempt has been made to construct a 
machine which shall perform all the operations in itself 
in a theoretically correct manner, and yet without any 
handling of the goods. For this purpose the outer casing 
of an ordinary machine is made to swivel, so that between 
each operation it can be turned with its axis vertical ; the 
inner cage is then made to revolve rapidily, like a centri- 
fugal machine, whereby the clothes are effectually cleared 
of the dirty water, none of which remains to contaminate 
the fresh liquor next introduced. It is not likely, how- 
ever, that this machine will come much into use, owing to 
a variety of reasons which have nothing to do with the 
— of its work, 

In North Britain a machine is much used, shown in 
Fig. 15, having an outer casing of large diameter, which 
revolves in the opposite direction to the inner cage. The 
outer casing has inside projections, which carry the water 
up and discharge it continuously upon the brass bars that 
form the cireumference of the inner cage, as shown in 
Fig. 16. The inner cage has large lifters, which raise 
the clothes for their fall. There is also an elaborate 
arrangement for discharging jets of steam upon the 
clothes, and the machines can be worked under steam 
pressure. It is obviously an expensive machine to make, 
and complicated ; and it has one fault common to all 
complicated machines, namely that it is difficult to kee 
clean. Moreover, it cannot wisely be made small salvar 
to take only a small quantity of work, because its cost 
relatively to the output would then be prohibitive. Wash- 
ing machines in general deal with such a large quantity 
of work at each charge, that only where large quantities 
of the same class of work need treating at one time can 
full charges be obtained; and then, in case of any error 
in the process of ‘washing, the quantity of clothes treated 
18 so great that it becomes a serious matter to correct the 
defect. For the finer classes of goods also it is questionable 
whether large machines do not have an injurious action. 

Many other devices have been tried for washing clothes, 
and some are still in use. Other ingenious plans may be 
of value for special requirements, such as hand-power. 
But the advantages of the few that have been described 
outweigh altogether those of all the rest. 


(To be continued.) 
French ENTERPRISE IN AMERICA.—M. Cardozo, a 


rench engineer, who has mn studying the resources 
of the United States, has left for France. 
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THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held on June 10, 
Mr. Shelford Bidwell, President, in the chair, Dr. 8. P. 
ompson described and exhibited a model illustrating 
Max Meyer’s theory of Audition. Max Meyer abandons 
the audition theory of Helmholtz, and contends that 
analysis takes place in the ear otherwise than by reso- 
nance of the Corti organ. Imaginea jointed system, like 
a hand, to be oscillated from one end, 7.e., from the finger- 
tips. A small motion affects only the top joints, but a 
large motion affects the whole structure. Such astructure 
is the membrane of the inner ear. It widens towards one 
end, and is effectively damped by the contained liquid. 
Wave motions of different amplitudes run along it to 
different distances before they are extinguished ; these 
distances are recorded by nerves, and are thereby com- 
municated to the Corti organ. In the model, the com- 
pound wave to be analysed is cut out on the edge of a disc 
of zinc, so that, as the disc revolves, the motions are com- 
municated to a framework. If the frame is thus moved 
through more than a certain distance a displacement 
occurs which sets a second frame in motion, and so on to a 
third and fourth. The depth to which the motion pene- 
trates is indicated by a series of glow lamps connected 
electrically to the frames. 

Professor Ayrton said it had for some time past occurred 
to him, when considering the way in which an expert 
telegraph clerk reads syphon-recorder signals on a long 
cable, that it might be possible-to analyse waves without 
the supposition of a resonating apparatus. The clerk 
interprets not so much the motions to one side or other of 
the zero-line, as the rate of change of velocity, i.e., the 
acceleration of the syphon. This had been recognised in 
the design of those relays for long cables, where the lever 
makes contact when the received current exceeds a certain 
value and breaks contact when the current falls below a 
certain minimum. Messrs. Siemens had adopted a relay 
in which the lever was carried on the suspended coil of a 
D’Arsonval galvanometer by a pivot with a small amount 
of friction. If contact was made, the coil could, neverthe- 
less, continue its motion in a given direction. If that 
direction altered, contact was immediately broken, and 
the lever passed over to the opposite stop, thereby re- 
versing the local circuit. It was possible that, in the 
process of hearing, something akin to this took place, the 
ear behaving asa mechanism responsive, not by resonance 
to the complete waves, but by its sensitiveness to changes 
of direction of the received impulses. 

Dr. 8. P. 'Thompson thought that a mechanism similar 
to the relay described by Professor Ayrton was contained 
in the telautograph of Elisha Gray; it was a ‘‘ Prony” 
mechanism. la the acoustical problem the ear was pro- 
bably sensitive to abrupt changes of shape in the waves 
as well as to reversals. In the case of mistuned octaves, 
something is heard that suggest ‘‘revolving” in the ear, 
indicating a cyclic change. In this regard it was _neces- 
sary to take into account the phase-relations as well as the 
relative intensities of the component tones. 

Mr. E. H. Barton then read a paper on ‘‘ Attenuation 
of Electric Waves along u Line of Negligible Leakage.” It 
forms a sequel to a paper communicated to the Physical 
Society, and printed in their Proceedings of December, 
1897, and January, 1898. Shortly after the publication of 
the earlier results, Mr. Oliver Heaviside drew attention 
to Lord Rayleigh’s high-frequency formula for the ‘‘ effec- 
tive resistance” of wires to alternating currents, and 
suggested that the formula might be approximately 
applicable to the case; but he thought the experimental 
value of the attenuation would be considerably higher 
than the one derived from calculations. Mr. Barton here 
repeats the work, with special precautions as to the mode 
of insulating the parallel copper wires through which the 
wave-train proceeds. The value of the attenuation-constant 
deduced from these experiments is 0.000013, By applying 
Lord Rayleigh’s formula for the effective resistance of 
the circuit, and using this value in Mr. Heaviside’s ex- 
pression for the attenuation, the calculated constant is 
0.0000062. To account for the discrepancy, the author 
points out that the effective-resistance formula was origi- 
nally developed for a wire placed at a considerable dis- 
tance from other parts of the circuit, and for currents 
following the harmonic law. Whereas, in the experiments 
the conditions are (1) wires 1.5 millimetres in diameter, 
only 8 centimetres apart, and (2) the waves are propagated 
in the form of a damped train, with the large end leading ; 
they are extinguished after ten or a dozen vibrations. 

Mr. Oliver Heaviside (communicated) pointed out that, 
as there was human interest in error, it might be worth 
mentioning that at first it was sup the previous ex- 
periments of Dr. Barton made the index of the attenua- 
tion factor to be six times that of the long-wave theory 
for simple periodic waves. And it was hard to account 
for so large a discrepancy. The discovery of an error in 
the figures reduced the result from six to two. The 
small depth of the surface layer of effective conduction, 
and the distance apart of the wires, seemed now to make 
it improbable that Dr. Barton’s first reason (1) was ade- 
quate to account for the doubling of resistances. The 
second (2) was, of course, a substantial reason for increased 
resistance. A third one, Mr. Heaviside suggested, was 
the external resistance at the boundary of the waves. A 
combination of the second and third reasons, with a little 
of the first, might account for most of the extra attenua- 
tion observed. And, if more was wanted, one could “try 
the K. R. law.” 

Mr. Appleyard said it was rather to be tted that, 
in all the experiments, the distance between the wires had 
been the same, i.e., 8 centimetres. By taking a few dif- 
ferent values (1) might have been checked. Lord Ray- 
leigh’s formula for the effective resistance involved the 

uare root of the oe aro permeability of the wires. 

e author had, throughout, used copper, a paramagnetic 





metal, and had assumed « = 1. It would be of advantage 
to try other me 

Mr. Barton, in reply, said he would make further 
experiments with the two conductors at different distances 
apart, and he would also try iron wires. With iron the 
thickness of the surface layer of the effective conductor 
was about one-thirteenth that of copper. Iron should, 
therefore, give a greater value of the ‘attenuation than 


copper. 

Mr. A. Griffiths then read a paper on ‘‘ Diffusive Con- 
vection,” a phenomenon analogous to caloric convection. 
The differences of density that produce convection currents 
are not due to changes of temperature, but to variations 
in the quantity of dissolved substance per unit volume. 
The author has devised an apparatus consisting of a 
vessel divided horizontally by a diaphragm, through 
which pass two vertical tubes of unequal lengths. A solu- 
tion of —— maintained at constant strength, 
is placed in the lower compartment. The upper com- 
partment is fitted with water. Diffusion takes place up 
the tubes. One tube is 4 centimetres long; the other is 
4.05 centimetres. The tops of the tubes are exactly at 
the same level. Up the longer tube and down the shorter, 
diffusive convection occurs at the rate of 5 centimetres 
per year. This flow increases the quantity of copper- 
sulphate transmitted by the long tube by about 2 per 
cent., and diminishes that transmitted by the shorter 
tube by about the same amount. ence the re- 
sultant increase, due to the motion, is only a fraction of 
1 per cent. To detect the flow, the author employs a 
second piece of apparatus in which the upper ends of the 
tubes are separated by a capillary containing coloured 
liquid. By this means the motion is considerably mag- 


nified. 

Dr. S. P. Thompson asked whether in a case where a 
large tube was used in determining the velocity, the 
viscosity of the liquid would not play a very much less 
part than with narrow tu 

Mr. Griffiths explained that viscosity was not im- 
portant until very small tubes were considered, e.7., those 
of the order 0.001 millimetre in diameter. 

The President proposed votes of thanks to the authors, 
and to Dr. Max Meyer for lending the Society his model. 
The meeting then adjourned until June 24. 








CanapIAN NaviGaTion.—An important contract has 
been secured for the Bertram Shipyard, Toronto. It is 
for the construction of a grain-carrying vessel for Messrs. 
Matthews, Crangle, and Haggart. e vessel is to run 
between Fort William and Prescott, and is to be of the 
largest capacity which can be passed through the Welland 
Canal loaded. She is to be 255 ft. long and 48 ft. wide. 


Boarp or ‘TRADE APPOINTMENT.—Many shipbuilders 
will be pleased to learn that the Board of Trade has ap- 
petit Mr. W. David Archer as principal shipwright- 
surveyor, in succession to Mr. J. Wimshurst. Mr. Archer 
is widely known in shipbuilding circles, having been with 

essrs, J. and homson, now the Clydebank Engi- 
neering and Shipbuilding Company, for 14 years, during 
the latter half of which he has occupied the responsible 
position of naval architect of the establishment. He went 
to Clydebank in 1885, after completing the full course in 
naval architecture with distinction at the Royal Naval 
College at Greenwich. He had formerly served his ap- 

renticeship in the shipyard and drawing office of Oswald 
Hocdaunt’s at Southampton, 





Our Rarts ABRoAD.—The exports of rails from the 
United Kingdom showed a tendency to increase in May, 
having amounted for the month to 48,922 tons, as com- 
pared with 44,901 tons in May, 1897; and 48,571 tons 
in May, 1896. There was a large increase in the im- 
ports to Sweden and Norway last month, the shipments 
to that quarter having been 10,613 tons, as compared with 
1761 tons and 3870 tons respectively. The exports of 
rails to Russia last month also amounted to 4428 tons, as 
compared with nil and 9 tons respectively. The de- 
liveries to British India last month were 27,128 tons, 
as com a" Rae 25,598 soy and 29,933 = — 
spectively. e shipments to the Argentine ublic, 
South Africa, Egypt, Brazil, and ineieo de- 
clined last month. The aggregate exports from the 
United Kingdom in the first five months of this year 
were 245,476 tons, as compared with 238,182 tons in 
the re period of 1897, and 328,150 tons in the 
corresponding period of 1896. It will be seen that 
the exports showed a moderate increase this year, as 
compared with both 1897 and 1896. The shipments to 
British India to May 31 this Tz were 106,814 tons, as 
compared with 144,379 tons and 118,205 tons respectively ; 
the Argentine Republic ranked second with 30,840 tons, 
22,439 tons, and 33,736 tons respectively. The de- 
liveries to British South Africa in the first five months 
of this year were 26,234 tons, as compared with 30,721 
tons est 1999 tons respectively ; those to Egypt 25,666 
tons, as compared with 21,329 tons and 1735 tons re- 
spectively ; those to Sweden and Norway, 20,617 tons, 
as compared with 9607 tons and 15,041 tons sstpestivly ; 
those to Russia, 10,033 tons, as compared with 8 tons and 
932 tons respectively; those to Brazil, 11,468 tons, as 
compared with 12,813 tons and 10,667 tons respectively ; 
and those to Australasia, 10,579 tons, as compared with 
34,558 tons and 26,174 tons respectively. It will be seen 
that Australasian “— have experienced a sharp con- 
traction this year. The value of the rails exported in 
May was 223,032/., as compared with 206,9417, in May, 
1897, and 218,187/. in May, 1896 ; while the value of the 
aggregate exports in the first five months of this year was 
1,125,329/., as compared with 1,092,032/. in the correspond- 
ing period of 1897 and 1,020,718. in the corresponding 
period of 1896, 
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INDUSTRIAL NOTES. 


THE coal dispute in South Wales had dragged along 
with curious monotony, and yet with varying aspects 
up to Saturday last, when another conference took 
place between the Provisional Committee and the 
representatives of the coalowners, On the very eve of 
that conference the magistrates of Pontypridd and 
Rhondda had met ely and authorised the follow- 
ing telegram to be sent to the Home Office: ‘‘ Riots 
anticipated ; send soldiers, cavalry preferred ; meeting 
of magistrates. Ignatius Williams, stipendiary, Ponty- 
pridd.” The position was, therefore, considered to 
serious, or no such telegram would have been sent. 
There has been a disposition in some quarters to blame 
Mr. Ritchie, the President of the Board of Trade, for 
not putting in force the Conciliation Act, certain pro- 
visions of which might be thought to apply. But the 
one condition necessary, the consent or assent of the 
parties concerned, has not been fulfilled. Apart from 
this, however, there is a wer of intervention at 
the invitation of one party if circumstances seemed to 
justify interference. Opinions may differ as to whether 
such circumstances have arisen, but the insufferable 
muddle of the whole affair might justify a serious 
attempt on the part of the Board of Trade. The men 
seem hopelessly at sea. Counsels are divided, and 
have been all along. There has been an absence of 
definite proposals such as to justify direct action, either 
for or against the sliding scale, and the demand for an 
unconditional advance is hampered with hesitation 
as to the future. The men in their state of confusion 
seek to compel others not in accord to act with them, 
and this state of things has brought about intimida- 
tion and coercion even where no actual violence has 
taken place; for it is useless to deny that a procession 
of 5000 or 6000 men does not involve undue pressure 
under the circumstances. 

Another rather disquieting event took place on the 
eve of Saturday’s conference, namely, the efforts 
made by the Provisional Committee of the men to 
induce the Enginemen and Stokers’ Association to 
call out the men at the associated collieries, and thus 
prevent pumping at the pits to keep them dry. Such 
action by the Provisional Committee does not indicate 
any belief in a settlement, scarcely a desire for it. 
In the face of negotiations hostilities ought not to be 
stimulated, even if it is not possible to effect a truce. 
Fortunately, the committee were not at one on this 
and some other points. Some really desire a peaceful 
solution, others for reasons of their own assume a 
more determined attitude. ‘‘Mabon’s” counsels are 
set aside, because he still favours a sliding scale, but 
it is upon this point that the men also are divided. 
The National Federation seems to be in the back- 
— ; as a body, it takes no public action beyond 

elping with funds, But this it might do in any case, 
for a union does not always agree with the policy of 
another body to which it gives financial support. But 
the crisis is so serious that some definite action ought 
to be pursued, for the suffering is great, and ex- 
tends over a wide area. Usually in Caer disputes 
there is a distinct line of policy, good, bad, or in- 
different. In this case there is a curious absence of 
distinctive policy, or there are two opposite lines, one 
more or less opposed to the other. Perhaps the real 
fight is whether the sliding scale arrangement shall or 
shall not continue, in which case a large proportion of 
the men seem to side with the employers. Mabon 
represents this section. The other section go against 
the scale, and they represent the views of the Na- 
tional Federation. But this very element of discord 
ought to pave the way for the Board of Trade to inter- 
vene, if a possible chance is given, for such a step. 

The conference between the Emergency Committee 
of the Coalowners’ Association and the Provisional 
Committee of the Miners met on Saturday last as 
arranged, but it was abortive. No progress whatever 
seems to have been made. The chair was occupied by 
Sir W. T. Lewis, and the vice-chair by Mr. 
Abraham, M.P., both representing the policy of a 
sliding scale, though differing as to the precise terms 
upon which such scale shall be rearranged. The 
curious thing is that while the majority of the miners 
appear to have lost faith in their old representatives 
on the Sliding Scale Committee, they repose no greater 
confidence in the Provincial Committee temporarily 
elected to negotiate with the employers. A_ bold 
, policy of inquiry on the spot by the Board of Trade, 
and an intimation that the extremest powers conferred 
by the Conciliation Act will be used if no arrangement 
can be effected by the parties themselves might facili- 
tate a settlement. The conclusion of Saturday’s con- 
ference left the matter in chaotic confusion, with no- 
thing but irritation behind it. It speaks very little for 
the new leaders in the labour movement that none of 
them have influence enough to effect some compromise. 





The National Miners’ Federation, representing, it is 
stated, 400,000 members, is now taking a ballot of the 
entire body as to whether they are in favour of im- 
mediate action to obtain a 10 per cent. advance in 
wages ; 


and, also whether, if the coalowners refuse 





such advance, the Council shall be empowered to issue 
notices to terminate all agreements. They ought also 
to have sought such plenary powers as would enable 
the Council to effect a settlement on some basis of ad- 
vantage to the men, even if such basis was in the 
nature of a compromise. It is this uncertainty which 
causes so much trouble. The men seem to have lost 
faith in the principle of representation, or they have no 
confidence in their present leaders. 





The June report of the Ironfounders’ states with 
satisfaction that the number of unemployed had still 
further decreased, those on donation benefit being 
only 2 per cent. of the total, and including all not in 
benefit, only 2.6 per cent. of the total membership. 
So low is the percentage that the Council regard it as 
a minimum below which they cannot well expect to 

o; but they are hopeful of a continuance of such 
avourable conditions until at least the close of this 
year. The state of trade is such that in some dis- 
tricts the men are seeking for another advance in 
wages—in some cases a second, in others a third, 
within a short time. On the north-east coast the men 
are asking an increase through the existing Concilia- 
tion Board ; at Birkenhead and Eivanpeal thay wish 
for 2s. per week advance; and at Middlesbrough 
and Wolsingham also the local branches are on the 
move in the same direction. The number of members 
increased 63 in the month, and the balances by no less 
than 2970/. 14s. 10d., or nearly 3000/. The returns 
relative to the state of trade show that in only five 
branches, employing 208 members, trade was from 
dull to very ; last month the same description 
applied to four branches with 284 members. In all 
the other branches, 120 in all, comprising 16,611 mem- 
bers, trade was from very good to slack ; the propor- 
tions for the month previous being nearly the same. 
The total number on the funds was 1680, of whom 349 
were on donation, 412 on sick benefit, 818 on super- 
annuation allowance, 86 on the trade funds and on 
travel, and 15 on dispute benefit. The total decrease 
on the funds was 147, the decrease being under all the 
five heads of expenditure. The total cost is now re- 
duced to 7}d. per member per week, so that there is 
a wide margin for saving. The total cash balance in 
hand was 49,922/. 2s. 10d., but more than 4000/7. below 
what it was at the same date last year. Altogether 
the outlook is good, and the prospects are most en- 
couraging for some time to come. 





The June report of the Amalgamated Society of 
Carpenters and Joiners states that there is little of 
interest to report except the continued success of 
the members to obtain higher wages and reduced 
hours of labour. During the past month wages 
have been increased, hours of labour reduced, and 
other advantages gained, in the following towns: 
Birkenhead, Clevedon, Derby, Durham, Yarmouth, 
Leamington, Leigh, Newcastle-on-Tyne, Newark, 
Nuneaton, Ormskirk, Runcorn, Southampton, Wel- 
lingborough, Wellington, Weston-super-Mare, Wind- 
sor, and Wrexham. At Newport, in Monmouthshire, 
the men have not yet gained what they sought, and a 
lock-out continues. Two large firms in Bristol have 
conceded terms in respect of prepared joinery, and 
members of the society are again permitted to work 
for those firms. The total number of members in the 
society is 54,185, of whom only 394 were on donation 
benefit, and of these 115 were in the Australian, 
Canadian, or American branches, leaving only 279 out 
of work in the United Kingdom, a marvellous state of 
prosperity. Of the remainder on the funds, 989 were 
on sick benefit, and 672 on superannuation allowance. 
Such an instance of relief from pressure on the funds 
is rare in the annals of trade unionism. The matters 
under discussion in the report mainly concern federa- 
tion in one way and another, one branch in Liverpool 
complaining of the Shipbuilding and Engineering 
Federation, to which they belong, not having done 
much for the members in Liverpool. Then the general 
scheme of federation is discussed, preparatory to the 
final discussion of the projected scheme at the Trade 
Unions Congress in Bristol in September next. In 
some ten places members are cautioned not to apply 
for work before seeing the branch secretary, as wages 
movements are there pending. 





The condition of the engineering and allied trades 
throughout Lancashire continues in the satisfactory 
state recently reported. All branches continue to be 
exceptionally well supplied wlth orders, some depart- 
ments not having been so well engaged for many years, 
and the outlook for the future is quite as favourable 
as previous reports have indicated. It is stated that 
the pressure of new work offered is not quite so great, 
but the reason appears to be that none, or very little, 
can be undertaken for early delivery, and thuscustomers 
have perforce to go elsewhere. This state of things 
generally applies to stationary engine builders, loco- 
motive builders, machinists, machine-tool makers, both 
light and heavy, boilermakers, ironfounders, pattern- 
makers, and those engaged in general and jobbing 
engineering. It also applies to smiths and strikers, 





machine-minders, and generally to metal-workers. As 
regards the iron trade, only a slow demand followed 
the holidays, but makers are well booked ahead, and 
the rates were well maintained. Local makers are 
generally busy, and some brands are practically out of 
the market. The same remarks apply to the finished 
branches of the iron trade. In the steel trade there 
has been exceptional activity, prices being strong, 
with an upward tendency. There is little to report 
as regards labour movements in any of these branches 
of industry. The overtime question seems to have 
quieted down at Bolton and some other places, 
Altogether the prospects for the remainder of the year 
are promising. 

The state of trade in the Wolverhampton district is 
excellent in most departments. The whole of the works 
in the South Staffordshire district lost no time after the 
brief holidays before being again in full swing. Orders 
had accumulated meanwhile on the manufacturers’ 
books, and finished iron makers are pressed for de- 
liveries. There has been a good current demand for 
bar-sheets, hoops, and rods for home consumption, and 
generally renewals of contracts have been freely 
offered ; but makers seem disposed to hang back until 
the quarterly meetings, when further advances in 
prices are expected. Pig iron has already advanced 
ls. or 1s. 6d. per ton, and more is asked for prompt 
delivery. Tubemakers report a good volume of new 
orders coming to hand, and are looking forward to a 
participation in the contract for 200 miles of steel and 
iron tubes for Western Australia. The steel trade 
continues active, bars, blooms, and billets being in 
demand. Generally there is an upward tendency in 

rices, which the scarcity of pig iron favours. Doubt- 
ess the coal dispute in South Wales has also favoured 
the Wolverhampton district in some branches of the 
iron and steel-producing industries. The engineering 
and allied trades continue to be busy. The iron- 
founders ae trade to be very good, only one member 
unemployed. Engineers are almost equally busy ; and 
so are those engaged in bridge and girder construction, 
boilermaking, and on railway work. The hardware 
trades also generally continue active in both the light 
and heavy branches. Scarcely one can be said to be 
slack ; the only comparison is the degree of activity 
and pressure for deliveries. There is a general absence 
of labour disputes, nor does it appear that any serious 
labour troubles are brewing. The men, as a rule, 
stick closely to work, and a good deal of time is put in 
on the part of nearly all the workers, 

There has been little variation in the state of trade 
in the Birmingham district as regards crude and 
finished iron and steel. There has been a fair amount 
of activity as regards finished iron of the best quality. 
Other qualities are perhaps firmer in price than 
car were a few weeks ago. Pig iron is scarce and 
high rates are asked for prompt delivery. Sheets, 
however, remain low in price and are said to be un- 
remunerative. The steel trade is active in all branches. 
The iron, steel, and metal-using trades generally are 
well employed in nearly all departments. The iron- 
founders report trade to be good, but a few were un- 
employed at the date of last returns. So with the 
engineers and the allied industries. Labour questions 
have been quiet, no serious disputes pending or loom- 
ing in the near distance, so far as present indications 
can guide us. 





The engineering employers on the Clyde have con 
ceded a general advance of 5 per cent. in wages, to 
take effect on and from August 1, and to remain in 
force for six months, with a month’s notice on either 
side if any change is desired at the end of that period. 
This, at any rate, will take us to the end of January, 
1899, so that there will be peace for some little time. 


During last week the shipbuilding employers on the 
north - east coast received deputations of various 
classes of workmen representing the engineers, boiler- 
makers, machinists, enginemen, cranemen, smiths, 
hammermen, shipwrights, ship joiners and operative 
plumbers, who asked for advances in wages ranging 
from 5 to 10 per cent. in piece rates, and 1 to 3 per 
cent. on time wages. No definite settlement was 
effected at the conference, but the general impression 
is that an amicable arrangement will be effected, 
whereby a strike will be averted. 

A fresh dispute has taken place in the tinplate 
trade at Llanelly, which it is thought may eventuate 
in astrike. The men demand the restoration of the 
15 per cent. in wages agreed to some time since, which 
the employers have refused to concede. The time seems 
inopportune, for the coal dispute has disarranged all 
classes of industry in the South Wales district, and, 
moreover, the tinplate trade is not flourishing. 


The Northumberland miners have decided again 
that the payments to Mr. Thomas Burt, M.P., and 
Mr. Charles Fenwick, M.P., for their services in 
Parliament shall be continued, The wonder is that 
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the question was raised. The new unionists are ram- 
pant for Parliamentary representation, and yet here are 
two of the best labour members in the House of Com- 
mons, whose salaries have been threatened. But logic 
and consistency are not pre-eminent traits in the men 
whose voices are the loudest in the labour movement. 





The London Trades Council seem to have thought 
better not to take the active part intended in respect 
of the movements of the Italian workmen in the 
recent riots. The agitation was not wholly industrial, 
though the labour question and the high price of 
bread were elements in the outburst of indignation 
which led to the riots. In nearly all Continental 
movements, politics in one form or another, or matters 
religious, enter largely into the agitations, and really 
often obscure the actual active motives which dominate 
the leaders. Under such circumstances British trade 
unions have to be careful lest they are drawn into 
purely political action out of sympathy. 





A curious ending of the Plasterers’ dispute of long 
ago took place last week in the Bloomsbury County 
Court. In the action tried in the High Court damages 
and costs were assessed at 1000/. ‘The action before 
the Court was to obtain payment. After some arguing 
the Judge ordered the secretary of the Plasterers’ 
Society to pay 8s. monthly, the total amount being 
10547. This will take 219 years to liquidate even if 
no other costs areincurred. It seems a lame and im- 
potent conclusion after all the costs and worry ex- 
tending over some years. ~ 








GERMAN TRANSATLANTIC NAVIGATION.—The Hamburg- | 


American Line has placed an order with the Vulcan Ship- 
building Company, of Stettin, for a Transatlantic steamer, 
which is to sur in size and s the great North 
German Lloyd liners Kaiser Friedrich and Kaiser Wil- 
helm der Grosse. _The new vessel will register more than 
14,000 tons, and will be 685 ft. long, 664 ft. beam, and 44 ft. 
deep. She is to be completed by 1900. 


Lreeps TramMways.—The Leeds City Council has de- 
cided to take steps to extend the Leeds Tramways in 
certain portions of the city south of the river. 
Council intends pushing the lines sufficiently to cover 
nearly every portion of the city not at present touched by 
the tram service. It is proposed to proceed with the 
construction of the Beeston line from Lane End-place, 
Holbeck, to the police-station in Town-street, Beeston ; 
and also to proceed with a tramway along Elland-road 
—— the junction of that thoroughfare with Beeston- 
road, 





CAPE GOVERNMENT RAILways.—It appears from a re- 
port issued by Mr. Elliott, general manager of the Cape 
Government Railways, that the financial result worked 
out in 1897 upon the three great lines—the Western, 
Midland, and the Eastern—was a net return of 6/. 2s. 6d. 
per cent. per annum upon the capital expended, and 
entitled to interest. The corresponding net return in 
1896 was 8/. 0s. 11d. per cent. per annum, so that the 
profit slipped back ge to the extent of 1/. 8s. 5d. 
per cent. per annum. r. Elliott gives various reasons 
for this comparatively unsatisfactory result. He attri- 
butes it to rinderpest, drought, depression in the Trans- 
vaal, increasingly active competition by other routes, and 
a reduction of rates. He further states that the working 
expenses were increased last year by an extended train 
service, giving greater facilities to the travelling public, 
better station accommodation for dealing with goods and 
passenger traffic, an increased staff, increased pay to 
pre: © gg men, increased crossing places arranged to 
facilitate passenger trains, an increase in the amount 
of new works charged to maintenance instead of to 
capital account, the running of water trains in conse- 
_ of drought, and working beach traffic at Port 
‘lizabeth and East London, pursuant to terms agreed on 
with local harbour boards. Unser all these circumstances, 
Mr. Elliott considers that a net result of 6/. 2s. 6d. per 
cent. upon a capital of 18,925,5597. may be regarded as 
fairly good, — in view of the fact that the opening 
of the line to Bulawayo promises to compensate the Cape 
Government, to a considerable extent, for the loss of its 
share of cwry on the working of lines in the Orange Free 
State, which no longer form part of the Cape Govern- 
ment system. The gross revenue acquired in 1897 was 
3,070,867/., as compared with 3,034,726/. in 1896. The 
working expenses last year were 1,898,315/., as com 
with 1,568,7472. in 1896. The net revenue acco ingl 
declined last year to 1,172,582/., as compared with 
1,465,9791. in 1896. It will be observed that the decline 
in last year’s profits was attributable rather to a heavy 
Increase in working expenses than to any falling off of 
revenue. Further capital was expended fet ear to the 
amount of 703,699/. for new works and new rolling stock. 
The latter item figured in the total for 388,421/. The 
Cape Government railway system has acquired an 
astonishing development during the past quarter of a 
century. The number of ngers carried in 1873 was 
436,512 ; in 1897 the total had risen to 9,223,676. The 
aggregate distance run by trains in 1873 was 135,176 miles ; 
m 1897 the total had risen to 8,873,288 miles. In 1873 a 
tem. § from Cape Town to Kimberley occupied 17 days, 
: ing made from Cape Town to Wellington > train, and 
thence by private wagon ; now a similar journey can be 
made in 36 hours. In 1873 the Cape Government lines 
comprised barely 60 miles of railway ; now 1894 miles are 
In operation. 
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LIME IN BLAST-FURNACE PRACTICE. 


On the Relative Merits of Limestone and Lime in Blast- 
rnace Practice.* 


By Mr. CuHar.Es CocHRANE, Pasit-President of the Insti- 
tution of Mechanical Engineers. 

THIS paper contains the results of a comparison of lime- 
stone and lime (1896-7) employed as flux at a furnace 
90 ft. high, of 31,659 cubic feet capacity (as originally 
constructed), — by wear to about 34,500 cubic feet 
ao. at Ormesby Iron Works, yee ey 

he failure of a kiln employed to calcine limestone 
necessitated the substitution in November, 1896, of raw 
flux for calcined, and afforded the opportunity to compare 
the working of a furnace under the altered condition. 
During September and October, 1896, the following were 
the leading conditions of work done with a mixture of raw 
and calcined flux : 





The further conditions of working are shown in the 
“Reference Table” appended to this paper. 

The one prominent gain in the case of raw flux is that 
of the reduced proportion of ironstone travelling down 
— red-hot region of coke ere its reduction is accom- 
plished. 


Cwt. 

Tronstone reduced in red-hot region, per ton of 
——— and October, 1896, May } 13.83 iron out of 
and June, 1897 a a ae 52.67. 

: ‘ r ton of 
= 1896, to April, 1897, \ 6.90 f . pore 
wee eee wee (52.21. 


In commenting upon the comparison instituted between 
the average returns of the four months, September and 
October, 1896, May and June, 1897, and those of the six 
months, November, 1896, to April, 1897, no one can fail 
to be struck with the general uniformity in the leading 
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* By ideal consumption of ironstone is here meant that due to the assumed passage, without loss of the whole of the ferrum 
contained therein, into the pig iron, so as to constitute 94 per cent. of its contents; in other words, to constitute 18.80 cwt. of 


ferrum in 20 cwt. of pig iron. 


From November, 1896, to April, 1897, the following 
were the leading conditions of work done whilst raw lime- 
stone alone was employed : 























conditions of quality of coke containing 11.09 per cent. 
of ash, sulphur, and water in the four months, and 
11.56 per cent. in the six, of quality of raw ironstone con- 
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During May and June, 1897, there was a return to the 
use of mixed raw and calcined limestone, in which the 
following were the leading conditions of work : 




















taining in the one aeern 26.74 per cent. of ferrum, against 
26.96 per cent. in the other ; of temperature of blast only 
differing in the two periods by 15 deg., of pressure of blast, 
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Big |3s|\4314/8s ; \$5e8| 25 | 888 | 83 3 $x | Bo 
ne ag Pate 5 2 a2 £ waoas Food geo § Pe) ao 
pegrine | a ae? Ga ae | deg. F. deg. F.| tons | 
Nov. 1896 to April 1897} Nil | 13,91 | 18.91 | 21.22 | 11.56 72.38| 26.74 | 70.32 | 2.06 | 1474 | 607 3534 5.04 0.563 
Sept. and Oct. 1896, | | | | 
ay and June 1897..| 5.99 | 5.04 13.96 | 20.19 | 11.09 70.38} 26.96 | 69.72 | 0.66 1489 | 589 3635 4.97 0.515 
Dickman abhi | Oy else Lk i a eiieny Rabon ss aba | ————— == | < 
Economy in fa- Ratio CO,: OO 
vour ofcalcined } 1.03 | —— by 


over raw flux 


2.00 |Gross waste reduced oe ae largerby .. 101 





The limestone actually calcined lost 32.84 per cent. of 
carbon dioxide from 8.92 cwt., but, taking into account the 
admixture of 5.04 cwt. raw limestone with the 5.99 
calcined, the result is as if the 13.96 cwt. had only been 
calcined to the extent of 20.99 per cent. 


The slag melted per ton of ironin COwt. 
the six months, November, 1896, 
to April, 1897, was BS .. 34.85 
In the four months, 1 Aamenme 9 and 
— 1896, and May and June, 
18 aa seb ins sve 


Economy of slag in favour of cal- ~f cwt. per 
cined over raw J t 1.16 (ton of iron. 


Worth sins x 1.61 = 0.36 cwt. of carbon burnt to 
carbon monoxide to melt it. 


* Paper read before the Iron and Steel Institute. 

+ Of this 1 cwt. is at once explained by 2 cwt. difference 
in the consumption of ironstone, equal to about sth re- 
duction in slag per ton of iron. 


5.04 lb., as against 4.97 lb. of output of iron, ae 101 
tons per month in favour of the period during which the 
flux was partially calcined. The ratio of CO, to CO have 
been disturbed by the employment in May and June, 
1897, of a considerable amount of extra coke, so that a 
comparison between these is slightly disturbed, but not 
to an extent to interfere seriously with the deductions 
which arise therefrom. : 

The salient points of difference between the two periods 
under discussion are : i 

1. Reduced consumption of coke when calcined flux 
was employed, showing an economy of 1.03 cwt. per ton 
of iron, and, be it observed, with a low percentage loss of 
carbonic acid from 13.96 cwt. of limestone, from which 
8.92 —2.93=5.99 of calcined flux and 5.04 raw limestone 
proceeded. Although the 5.99 of calcined flux was ob- 
tained from 13.96 — 5.04 of limestone, i.¢., from 8.92 with 
a loss of 32.84 per cent. of carbon dioxide, its admixture 
with 5.04 raw limestone reduced the real loss of dioxide of 
carbon on the 13.96 cwt. total of limestone to only 20.99 
per cent. : 

2. Reduced waste of raw ironstone per ton of iron from 





2.06 cwt. in the period when raw limestone was employed, 
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to 0.66 when imperfectly calcined flux was employed, a 
difference of 2.06—0.66=1.40 cwt. of raw ironstone per 
ton of iron. This will be seen to be a highly important 
matter, for the difference of 1.40 cwt. in favour of cal- 
cined flux amounts, on an output of 3635 tons of iron per 
month, to a difference of 254; tonsof ironstone, or to 72 
tons uf pig iron per month. Nor must it be sup 

for a moment that this difference is accidental ; it is the 
real outcome of the difference of the conditions of em- 
ploying limestone raw and partially calcined respectively, 
so that when consuming raw limesone the gross waste of 
ironstone was necessarily 2.06 cwt. per ton of iron, and in 
consequence of the use of partially calcined flux the gross 
waste was reduced to 0.66. Over a period of 16 months, 
ending August, 1896, whilst using partially calcined flux, 
this average waste of ironstone per month was found to 
be 0.21 ewt., by which the average waste of four months, 
September and October, 1896, May and June, 1897, is 
exceeded to the extent of 0.45 cwt. There is doubtless 
some explanation for this difference, but having estab- 
lished a fair average loss to which under any special set 
of circumstances a furnace is liable, such loss may be 
fairly attributed to what may be called the ‘‘ habit” of 
the furnace. In the case of the furnace under considera- 
tion, it was blown in in April, 1895, with an original 
capacity of 31,659 cubic feet, which in July, 1895, had 
enlarged to 34,814 cubic feet. In January, 1897, it was 
slightly reduced to 34,320, and in April, 1897, possessed 
a capacity of 34,396 cubic feet. 

The gross loss or waste of ironstone was only 0.23 cwt. 

for eight months of 1895, May to December inclusive, and 
0.19 ewt. for eight months of 1896, January to August in- 
clusive, so the difference in capacity does not appear to ac- 
count for the increase of the gross waste to 0.66 cwt.; but 
when we look at the superior calcination of the flux in the 
16 months prior to September, 1896, we shall find a pro- 
bable explanation of the low waste of 0.21 cwt. in the fact 
that the limestone over that period was calcined to the 
extent of 27.37 per cent., whilst the furnace also enjoyed 
the advantage of new internal ‘‘lines.” When raw lime- 
stone alone was employed, the waste of raw ironstone 
rose to 2.06 cwt. per ton of iron, and such waste would 
appear to arise from the circumstance that raw limestone 
descends much farther down into the furnace when this 
is employed instead of a limekiln, than does partially 
calcined flux. The result is a large reduction of the 
cubical space of boshes, in which perfect admixture of 
ironstone and lime can take place for perfect fusion into 
iron and slag. Where the flux is introduced calcined 
wholly or in part, the breaking up of the friable lime 
— y commences, and becoming intimately mixed with 
the irortstone in a longer period of descent than can pos- 
sibly be the case with limestone introduced raw, a more 
verfect chemical reaction ensues, with correspondingly 
ess waste of ironstone. How serious is the loss of fuel 
when limestone is employed, has already been indicated 
in a difference of 1.03 cwt. of less coke expended when 
the calcination was only 20.99 per cent., but this by no 
means tells the whole tale. 

In the six months, November, 1896, to April, 1897, 
during which 13.91 ewts. of raw limestone were employed 
per ton of iron, the limestone containing 2.61 per cent. of 
siliceous matter, the whole of the contained carbon di- 
oxide, viz., 5.96 cwts. was necessarily expelled at the ex- 
pense of the coke. According to Monsieur Griiner, the 
decomposition of limestone requires 373.5 Centigrade 
units of heat, whilst 1 unit of carbon burnt into carbon 
monoxide develops 2473 such units. Hence of carbon 
there were needed to expel the whole of the carbon 


dioxide from 13.91 cwt. of limestone, 13.91 x 375.8 = 


7 
2.10 cwt. of carbon, or of coke containing 11.56 per cent. 
of ash, sulphur, and moisture 2.10 x ii = 2.37 ewt. 
Not only at an expense of 2.37 ewt. for mere calcina- 
tion of raw limestone was the work of calcination accom- 
lished. In the process of decomposition of lime car- 
sonate in the ved hot region of coke, every unit of carbon 
in the dioxide absorbs a unit of carbon from the red-hot 
coke, converting the whole of the dioxide into monoxide 
thus: CO2z+O=2C0. It thus appears that the disap- 
pearance of a unit of COs, involving the loss to the heat 
of the furnace of 8080 Centigrade units of heat, is accom- 
panied by the appearance of two units of CO, with a 
zain to the furnace of 2x 2473 units =4946, but with a 
valance of loss to the furnace of 8080 —4946=3134 units, 
which can only be supplied by combustion at the tuyeres 


ais4 It will thus be seen, that 


of 9473 
de 
except there were any countervailing advantage in some 
other direction, the direct loss to the furnace by the use 
of raw limestone to the extent of 13.91 ewt. per ton of 
iron will be found as follows : 13.91 cewt. of raw limestone 
containing 2.61 per cent. of siliceous matter will yield 
0.36 cwt. of siliceous matter, and 13.55 cwt. of pure 
CaOCO:, containing 5.96 cwt. of COs and 1.63 cwt. of 
carbon ; hence : 
C absorbed by CO, of flux equal to carbon Cwt. 
of its contained carbonic acid . 168 
C of coke burnt at tuyeres needed to meet 
loss of heat in the furnace due to above 
absorption, 1.63 x 1.26 =... 


= 1.26 ewt. of carbon. 


C burnt to CO to decompose flux 13.91 x 
373.5 _ ox 
2473 os 
Further loss of heat in escaping gases mea- 
sured in carbon burnt to CO.* ... ... 0.42 
Gross loss of heat : 6.20 





* During limestone period the weight of gases escaping 
at the furnace throat per ton of iron was 125.62 cwt. ata 





By like method of calculation, it can be shown what 
was the similar gross loss of heat when the limestone was 
partially calcined, as in September and October, 1896, 
and May and June, when there was an expulsion effected 
of 20.99 per cent. of carbon dioxide from a total consump- 
tion of 13.96 ewt. of limestone, containing of siliceous 
matter 2.47 per cent. 


Cwt. 

Siliceous matter in 13.96 cwt. of flux 0.34 
Lime CaO _.... ai ioe a. tee ans 7.63 
Carbon dioxide (CO,) (containing C 1.64) 5.99 
13.96 


Carbon absorbed by carbonic acid of flux equal to 
carbon remaining in the partially calcined flux (of which 
5.99 ewt. were calcined and 5.04 raw) will be found as 
follows: The 5.99 proceeded from 13.96 —5.04=8.92 cwt. 
of raw. Hence CO, expelled were 8.92—5.99 =2.93, leav- 
ing unexpelled CO, 5.99 -2.93=3.06. These 3.06 cwt. of 
CO, unexpelled are the equivalent of 6.95 of pure 
CaOCO, and of 6.95+0.34=7.29 solid and gaseous matter 
combined, from which, under altered circumstances, 
3.06 cwt. of CO. must now be expelled, containing 3.26 x 


7 of carbon = 0.84 of carbon. 


Hence carbon absorbed by CO, of flux 

Carbon of coke burnt at tuyeres to meet 
loss of heat 0.84 x 1.26* = am sb 

C burnt to CO to decompose flux 7.22 x 
373.5 _ 


2473 


0.84 
1.06 


Gross loss of heat under above-named con- 
ditions of 13.96 cwt. of limestone con- 
sumed per ton of iron after losing 20.99 
per cent. of its carbon dioxide ... 3.00 


At first sight it would thus appear that even with 
20.99 deg. of calcination there should be an economy of 
3.20 cwt. of carbon per ton of iron over the consumption 
needed when raw limestone alone is employed. But, 

III. When raw limestone is employed in the case under 
consideration of a large blast-furnace of between 34,000 
and 35,000 cubic feet capacity, there is, by reason of the 
employment of limestone, a larger production of carbonic 
monoxide, due to the treble cause already referred to of 
(a) extra absorption of carbon by CO, of flux ; (b) extra 
fuel needed to compensate for the loss of heat occasioned 
thereby ; and (c) the fuel needed for expulsion of carbonic 
acid. From the Table already submitted the effect of all 
this increase of fuel on relative weights of escaping gases, 
_ raw limestone is employed as flux, appears as 
follows : 


Cwt. Cwt. 
1. An increase in the weight of 
gases per ton of iron escaping 
at the throat... from 120.02 to 125.62 
2. An increase of the carbonic 
acid contained therein from 15.73 to 19.04 
3. An increase of the ‘“‘effec- 
tive” carbonic oxide ... from 44.15 to 46.68 


And as a direct result of the last-named increase of car- 
bonic oxide operating over an increased capacity of cool 
reducing region of the furnace, a notable diminution of 
calcined ironstone passing into the red-hot region of coke 
for reduction from 13.83 cwt to 6.90 cwt. It is this dif- 
ference in the chemical reactions which partially rescues 
the operation of raw limestone from the enormous dif- 
ference between 6.20 cwt. carbon and 3.00 cwt. when flux 
was on from which 20.99 per cent. CO, had been 
ex : 
‘o explain this it is necessary to point out, from the 
Table already referred to, how in the case of partially 
calcined flux there was consumed 52.67 ecwt. of calcined 
ironstone to produce 1 ton of pig iron containing 18.80 
ewt. of Fe, and how of the 52.67 cwt. so consumed 13.83 
descended into the red-hot region of coke, whilst 52.67 — 
13.83 = 38.84 were reduced in the cool reducing region, 
according to the formula Fe, O. + 3 CO = Fe, + 3 COs. 
Under this formula, if all the Fe were set free in the 
cool reducing region alone, there would pass away as 
CO, a total weight of carbon equal to 3 C (18) for every 


2 Fe (56) = 18 x 18.80 per tonof pig iron = 6.04 ewt.; 
but inasmuch as 13.83 cwt. descended into the red-hot 


region of coke 13. — X 6.04 = 1.59 out of the 6.04 under- 
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went a transformation from CO, into CO, with corre- 
sponding absorption of 1.59 of Cin the red-hot region, 
and loss of heat in addition of 1.59 x 1.26 = 2.00. 
Total loss =3.59. Similarly, in the case of raw limestone 
there were consumed 52.21 cwt. of calcined ironstone to 

roduce 1 ton of pig iron containing 18.80 cwt. of Fe. 

f these 52.21 cwt. only 6.90 cwt. descended into the red- 
hot region of coke, whilst 52.21 — 6.90 =45.31 ewt. were 
reduced in the cool reducing ion. 

Had all the CO, of reduction from 52.21 ewt. of calcined 
ironstone esca: at the throat, as such then would 
6.04 cwt. of C per ton of iron have passed away as CO, ; 


temperature of 330 deg. Cent., which, therefore, carried 
away in heat represented by carbon monoxide at the 
tuyeres, 125.62 x Es -237 S.H. = 3.97 ewts. During 
3 ital 
lime period, 120.02 x ens .237 S.H. oe 3.55. 
de 
ence in favour of lime, 0.42 ewt. 
. ight correction for heat carried into the furnace 
on the ‘‘back ” of the air of combustion, would reduce 
the 1.26 to 1.16, but this is purposely ignored. 


Differ- 





but inasmuch as 6.90 cwt. out of the 52.21 ewt. descended 


into the red-hot region ion x 6.04 = 0.80 cwt. of Cas 


CO, become re-converted into CO, with corresponding 
absorption of 0.80 carbon in that = and loss of heat 
accompanying the absorption of 0.80 x 1.26 = 1.01 ewt. 
Total — = 1.81. Hence the saving to the furnace em- 
ploying raw limestone under this head is 3.59 — 1.81 
= 1.78 cwt. 

Thus it cannot fail to be noticed how the same cause, 
due to the enlargement of the coal-reducing region, when 
raw limestone is employed, operates beneficially in the 
improved reduction of the ironstone, but prejudicially in 
the greater waste of raw ironstone. In that case only 
6.90 ewt. out of 52.21 passed into the red-hot reducing 
region, whilst in the case of partially calcined flux 13.83 out 
of 52.67 so passed. In the former, 2.06 cwt. of raw iron- 
stone were wasted per ton of iron. In the latter only 
0.66, and it is to this variation the name of “ habit 
of furnace” may — be given. It may be men- 
tioned that this “habit” varies with different fur- 
naces, according to capacity, and in the same furnace 
under varying conditions, as has already appeared ; but 
so great may the variation be, that in two furnaces of 
different capacity, one of nearly 35,000 cubic feet, and 
another of 28,500 cubic feet capacity, using precisely the 
same ironstone, the ‘‘ habit” of the larger is to waste 
1.50 cwt. of raw ironstone, and of the smaller no less than 
2.50 cwt., showing an economy of 1 ewt. of raw ironstone 
per ton of iron in favour of the furnace of 6500 cubic feet 
extra capacity, whilst the larger of the two furnaces 
insures an economy of } cwt. of coke. 


(To be continued.) 








Our Coat AproaD.—The exports of coal from the 
United Kingdom showed a rather marked contraction in 
May, in consequence, no doubt, of the great strike in 
South Wales. The shipments for the month were 
2,691,020 tons, as compared with 3,502,240 tons, in May, 
in 1897, and 3,107,896 tons, in May, 1896. The falling off 
last month’s shipments was especially noticeable in those 
made to Russia, Sweden and Norway, Denmark, Germany, 
France, Spain, Italy, sy Egypt, Brazil, Gibralter, 
and Malta. On the other hand, the exports increased 
in May to Holland, Portugal, and British India. France 
took 362,236 tons of our coal in May, as compared with 
463,913 tons and 374,993 tons respectively ; Germany, 
378,563 tons, as compared with 495, tons and 402,124 
tons respectively ; and Italy, 340,371 tons, as compared 
with 475,015 tons and 360,355 tons respectively. The 
aggregate exports of coal from the United Kingdom in 
the first five months of this year, were 13,800,828 tons, as 
compared with 14,312,954 tons, in the corresponding period 
of 1897, and 13,330,322 tons in the corresponding period 
of 1896. The exports to France in the first five months 
of this year were 2,320,468 tons, as compared with 
2,344,563 tons and 2,163,686 tons respectively ; to Italy, 
1,947,949 tons, as compared with 2,126,104 tons and 
1,713,983 tons respectively ; and to Germany, 1,543,260 
tons, as compared with 1,645,988 tons and 1,545,407 tons 
respectively. Coal was also shipped for the use of 
steamers engaged in foreign trade to the extent of 
4,415,962 tons, as compared with 4,138,575 tons in the cor- 
responding period of 1897, and 3,900,635 tons in the cor- 
responding period of 1896. It will be seen that in one 
way or another 18,216,780 tons of coal left our shores in 
the first five months of this year, as compared with 
18,451,529 tons in the corresponding period of 1897, and 
17,230,957 tons in the corresponding period of 1896. 





Spaniso Iron Ork.—One of the strangest features in 
the annals of Spain is the history of the Spanish iron ore 
trade. In consequence of the indolence which appears to 
be such an inveterate element in the Spanish character, 
the working of vast deposits of Spanish iron minerals 
was almost entirely neglected, until the necessity of ob- 
taining additional supplies of minerals in Great Britain, 
Belgium, and other countries worked a great change in 
the aspect of affairs. The deposits of ore for which Spain 
—although no thanks to Spaniards—has now attained a 
certain reputation, are met with in the provinces of 
Almeria, Biscay, Guipuzcoa, Huelva, Malaga, Murcia, 
Oviedo, Pontevedr Sentander, and Seville; but it is 
the neighbourhood ot Bilbao, in the province of Biscay, 
which is the a of what has ade gto x4 

rtant industry. e ageropate exports of Span 
i. minerals last year were 6,884,588 tons, as comp 
with 6,272,588 tons in 1896. The exports from ilbao 
contributed 4,697,993 tons and 4,802,719 tons to these 
totals. The shipments from Garruche, in the province 
of Almeria, were 360,124 tons last year, as compar 
with 219,087 tons in 1896; those from Carthagena, in the 

rovince of Murcia, 365,245 tons, as compared with 

7,836 tons; those from Santander, in the province 
of Santander, 349,477 tons, as compared with 231,133 
those from Castro-Urdiales, in the province 


tons ; > 2 
of Santander, 400,360 tons, as compared with cane 
tons; and those from Seville, in the province ot 
Seville, 327,686 tons, as compared with 265,314 tons. As 


regards the countries to which shipments were made: 
Great Britain took 5,091,027 tons of Spanish iron sasnerals 
last year, as compared with 4,635,959 tons in 1896 ; an 
Holland, 1,026,727 tons, as compared with 954,413 tons. 
The deliveries made to Holland were not absorbed, 8 
any material extent, in that country ; they merely passe 
through it, en route to Belgium and Germany. _ Igium 
also imported 224,776 tons of iron minerals direct from 
Spain in 1897; the cmmponing imports in 1896 were 
206,731 tons. The deliveries to France were 435,972 tons 
last year, as compared with 382,548 tons in 1896, 
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BASIC REFINED STEEL ON THE 
CONTINENT.* 
By Mr. C. E. SrRoMEYER. 

My opportunities for studying what I have ventured to 
call basic refined steel, and —— it with acid steel, 
have been exceptionally favourable and extensive, both in 
English, German, Austrian, and Belgian works; and I 
believe that this experience may help to familiarise the 
members of this Institution with a material which has 
proved itself equal, if not superior, to steel made in this 
country. Although it is Pp uced in a basic furnace, I 
do not wish to class it with the two other basic qualities 
which are made, respectively, in a Thomas (basic) con- 
verter or in a basic open hearth, because these two quali- 
ties have not earned for themselves in this country a good 
reputation in shipbuilding. yards and boiler shops. In 
fact, the word “‘ basic,” when applied to steel, is to many 
ears but another name for ‘‘rotten.” To tell shipbuilders 
in this country that German ships and boilers are almost 
exclusively built of ‘‘ basic ” steel awakens their curiosity, 
but to es Arco the further information, that failures 
with such plates are rare, is to court being regarded as a 
romancer. Although the details of the manufacture of 
acid steel are sufficiently well-known in this district, it 
will be necessary to refer to them occasionally; and as 
there are three basic processes, and not merely two, as is 
generally supposed, her will have to be discussed some- 
what in detail. ee ; 

The object of Messrs. Thomas and Gilchrist in their 
invention was the removal of the phosphorus out of the 
pig iron during the time that it was being converted into 
steel, and the commercial success of their process was due 
to the fact that many iron ores and the resultant pig irons 
contain large percentages of phosphorus which, if allowed 
to remain in the steel, as it would do in any acid furnace, 
would make the steel cold short. It was the removal 
of a comparatively large amount of —, say 2 to 
3 per cent., which they aimed at, and for distinction’s sake 
the methods recommended by them will be called Thomas- 
Bessemer and Thomas open-hearth p while the 
third one will in this paper be called the basic-refining 
process. The last named is in many respects very similar 
to that of the Thomas open-hearth, because an open- 
hearth with a basic lining has to be used, but with this 
difference, that the materials with which such a furnace 
is charged are nearly, if not Drage as free from phos- 
phorus as those which are used in the acid open-hearth. 
In fact, as will be explained further on, acid steel is 
sometimes passed through the basic furnace in order still 
further to refine it. . 

When Mr. Henry Bessemer invented his now-famous 
converter, it was believed that the rise of temperature in 
the molten metal was chiefly due to the combustion of 
the combined carbon, but recent investigations show that 
a charge of pure cast iron, é.¢., one composed only of Fe 
and C, would blow cold, whereas, if it contains a large 
percentage of silicon, the melting temperature of steel 
could easily be reached. Cast iron intended for this pro- 
cess is, therefore, made to contain much silicon, and is 
commercially known as Bessemer pig. When the two 
elements, C and Si, are present in large quantities, ee 
do not continuously burn away at the same rate, althoug 
just when the blowing operation is completing they both 
disappear together, so that, although the spectroscope 
can give no indications as to the presence or absence of 
silicon, the necessary information is obtained by watching 
the carbon lines. hen they disappear, both the carbon 
and silicon have been burnt out; but not so the phos- 
phorus, which does not commence to burn, or only to a 
very slight extent, until the carbon has disappeared, and 
as it also gives no indications in the spectroscope, 
the attendant in charge of the converter has to pro- 
ceed as follows: He is first of all — with 
the results of the chemical analysis of the pig iron 
to be used, which tells him the relative propor- 
tion of carbon to phosphorus; as soon as the blowing 
engine is started he counts its revolutions and notes 
their number at the instant when the carbon lines dis- 
appear; a very simple proportion will then tell him how 
many more revolutions are requi to consume all the 
phosphorus, and when they have been completed he stops 
the engine, for the process is practically finished, except 
that the ferrc-manganese, &c., have to be added. Unfor- 
tunately for the final product, the information obtained 
from the chemist is never quite reliable, more particularly 
if the pig is run direct from the blast-furnace without the 
use of a mixer, and naturally, therefore, the duration of 
the second blow is never quite the right one. If stopped 
too early, all the phosphorus will not have been removed, 
and the resultant steel will be cold short; if continued 
too long the oxygen in the blast will attack the iron, and 
alarge percentage of the oxide formed will dissolve in 
the metal, giving to it some of the objectionable qualities 
of burnt iron. Srhis uncertainty as regards obtaining a 
material of a definite composition is evidently one of the 
reasons why Thomas-Bessemer steel cannot be used for 
ships and boilers. It is well known that the combustion 
of the phosphorus in iron will only take place in the 
presence of the basic slag, and for this reason a large 
— of lime has to be added to each Thomas- 

essemer charge. 

It appears, that at a white heat, silicon and carbon are 
chemically stronger than phosphorus. They therefore are 
the first to combine with the oxygen of the air, which is 
blown through the molten metal ; the carbon oxide being 
volatile escapes, while the silica combines with any basic 
substance at hand. In the acid converter it combines 
with oxide of iron, and in the Thomas converter with the 


* Paper read at the Institution of Engineers and Ship- 
builders in Scotland, Glasgow. 


lime of the slag, or the magnesia of the lining. In order 
therefore that the latter, which is very expensive, shall 
not be wasted away in this manner, Thomas pig is made 
to contain little silicon ; and as the combustion of carbon 
supplies practically no heat, the percentage of phosphorus 
should be a high one, for the combustion of this element, 
like silicon, also supplies much heat. The calorific values 
are: Carbon, 4340; calories, (Fah.); silicon, 14,000; 
phosphorus, 21,000; but from these very substantial de- 
ductions have to be made, not only because of the heat 
escaping with the white-hot gases, which weigh 74 times 
as pi as the carbon burnt, 44 times as much as the 
silicon, and 11 times as much as the phosphorus, but also 
because of the heat required for tearing either of these 
elements from the iron with which it is combined. Some 
heat is, of course, genera by the combination of the 
silica and phosphoric acid with the lime. It is thus seen 
that the percentage of phosphorus must be at least equal 
to that part of the silicon which has been kept out of the 
pig, otherwise the charge will blow cold ; and the general 
practice is to make it about 24 per cent. In districts 
where the phosphoric ores are not sufficiently rich, the 
necessary heat has to be supplied by melting and heating 
the pig in an open hearth instead of in a cupola, other- 
wise the metal in the converter Joses its fluidity when it 
approaches to the qualities of mild steel. It then gets 
lumpy, which can be noticed by the jerkiness of the flame, 
and the process has to be stopped before all the phos- 
phorus has been extracted. It thus, strangely enough, 
appears that the original amount of phosphorus must be 
high in order that none may remain in the finished 
Thomas-Bessemer state. 

The contact of the highly-phosphoric slag with the 
molten steel is another trouble. From what has already 
been said about the antagonism or rivalry between silicon 
and phosphorus, it will readily be understood that the 
two, finding themselves together in the slag, do not live 
in — harmony. Silicon appropriates to itself, firstly, 
rather more than its own weight of oxygen, forming silica, 
and in addition about nine timesits own weight of lime, 
whereas the phosphorus is not allowed to take any oxygen 
while silicon is in the metal, and the phosphoric acid 
formed is only allowed to join itself to any excess lime, 
every pound of which will absorb up to 4 Ib, of the acid ; 
or, in other words, 10 lb. of lime are required for every 
11b. of ——- in the pig. Even then a small quan- 
tity of phosphorus remains in the molten steel, a rough 
estimate fixing it at 3 per cent., when the super-imposed 
slag contains 20 per cert. of silica and phosphoric acid. 
But this is only true for very mild steel of less than 
25 tons tenacity, which is practically pure iron. As has 
already been remarked, carbon has a greater affinity than 
phosphorus for oxygen. If, therefore, ferro-manganese, 
with its high percentage of carbon, is thrown into a 
charge of mild Pian steel, it first comes in contact 
with the phosphoric slag, for it cma floats on the 
surface of the steel, and an —— takes place ; the 
carbon and manganese combine with the oxygen of the 
phosphoric acid, while the phosphorus in parting with 
its oxygen, leavesthe lime and enters the steel. For this 
reason some works run off the greater part of the slag, 
and throw in more lime before introducing the ferro- 
manganese. Others do not add this alloy until the steel 
is being run into the ladle, in which case there is, of course, 
the danger of getting it irregularly distributed. 

These remarks apply to both the Thomas-Bessemer and 
open-hearth processes, and it will thus be seen that they 
are not particularly well suited fora material like ship and 
boilersteel, which must contain a relatively high percentage 
of carbon, Inquiries into the manufacture and behaviour 
of the first-named material having awakened my curiosity, 
an ingot of a high carbon Thomas- mer charge was 
cast and rolled into a plate 8 ft. long, 3 ft. wide by 4 in. 
thick, which was cut upinto about 60 test-pieces intended 
for various experiments, including punching, drifting, 
flanging, riveting, &c.; but the following, and a few other 
preliminary tests, showed the material unreliable, so that 
the other experiments were abandoned. 


TaBLE I,—Thomas-Bessemer Steel Plate 4 In. Thick. 
ca 7 seabed Ue Babes Meaae 
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Position of | 
Sample. | Edge of Plate. 
Lengthways. Lengthways. Crossways. 
Linge, |)... | + 
| Elonga-| Elonga- , Elonga- 
Stress. | tion. Stress. tion, | Stress. ten 
jtons per| rct. tons per per ct. |tons per| r ct. 
| sq in. | in8in. | sq. in. | in 8in. | sq. in. | in 8 in. 
Topend ..| 26.4 24 25.8 | 65° | 29.5 | 20) 
Bottom end! 26.4 23 28.5 19 28.4 23 








* This sample broke with a crystalline fracture. 


Four of the six tensile test-pieces were analysed, and 
showed the carbon to be 0.145 per cent., manganese 0.60 
per cent., silicon a trace, phosphorus varied from 0.057 to 
to 0.095 per cent. Two temper bends were . Twelve 
cold bends with sheared edges were all , Many were 

uite brittle. Some samples were punched and bent, 
they cracked, not at the hole, but at the sheared edges. 

he most curious result was obtained with two tensile 
test-pieces which were first A me on their edges and 
then each had a hole drilled into it. In one sample 
tested lengthways, it elongated from .81 in. in diameter 
to 1.05 inch, and tore through the hole with a crystalline 
fracture at a stress of 30 tons per squareinch. The other 
sample, with the fibre crossways, elongated its hole from 
.81 in. to .98in., and broke with a crystalline fracture, 
not through the drilled hole, but } in. away fromit. The 


on either side of the hole, and at the fracture it was 
much less. It will be admitted that a material which 
fulfils, or nearly fulfils, the usual conditions as to tenacity, 
elongation and tempered bends, and then fractures in the 
testing machine at the side of a drilled hole, and which 
besides will not bend cold, is not suitable for ships and 
boilers even if, as might be possible, only one out of a 
hundred charges were to behave in the same erratic 
manner. As nothing more could be learned by further 
experiments, these were not continued. 

The Thomas open-hearth process, lasting almost as 
many hours as it takes minutes to blow a Bessemer charge, 
naturally affords better be hor ge a for improving the 
steel, and it must be admitted that results have 
been obtained, but the presence of the highly phosphoric 
slag, which in volume is sometimes equal to the metal, must 
always be a source of t anxiety, so that a reliable ma- 
terial can only be produced by the most diligent attention, 
and this cannot always be expected. This subject will be 
better understood by comparing the Thomas open-hearth 
with the acid  geginie Both are producers, which is 
not thecase with a converter. The ore which is used for the 
purpose of oxidising the carbon loses its oxygen, while the 
iron thus formed increases the weight of the charge, and if 
there were no other losses, this increase would amount to 
from 3 to 34 percent. for every 1 per cent. of carbon, 
silicon, and phosphorus originally contained in the pig. 
Thus, if they sum upto 5 per cent., the ore would add 15 
per cent. pure iron, making a total of 110 per cent. 
instead of only 95 per cent. as in aconverter. But this 
idea cannot be thoroughly carried out in the acid open- 
hearth, because the ore may not be introduced until the 
pig iron has been melted, and by that time the greater 
— of the carbon and silicon will have been oxidised 

y the flames, and are, therefore, not available for the 
reduction of the iron ore, which, if it had been intro- 
duced at first, would have dissolved the silica bottom of 
the open hearth, and the life of the furnace would thus 
be materially shortened. Iron ore (oxide) being a basic 
substance, would, of course, eat into the furnace sides 
above the molten metal; it is, therefore, added to the 
slag only in small quantities at a time, and is then quickly 
converted into iron by the carbon and silicon in the steel ; 
but when these have been reduced to small percentages, 
the oxidising action of the flame makes itself disagree- 
ably felt, through the super-imposed slag, by burning, and 
of course wasting the steel, even while it still contains 
carbon. Thus when a very mild quality of steel with 
little carbon is aimed at, the acid open hearth is clearly 
not a producer but a waster. The large amount of iron 
oxide which would under such conditions exist in the 
slag, must seriously injure the lining of the open hearth 
and thus shorten its life, and it is thus quite clear that 
the acid open hearth is not suited for turning out the 
very mildest qualities of steel ; in fact, its natural product 
is a material of from 25 to 30 tons tenacity, and doubtless 
for this reason these were the limits originally fixed upon 
for ship and boiler steel. 

In the Thomas open-hearth the conditions are, as it 
were, reversed; the furnace lining being basic, is not 
attacked by iron ores, and these may therefore be charged 
with the pig, and the chemical reaction between the two 
can proceed undisturbed, because they are well covered 
with a large quantity of lime, which has to be introduced 
ered so as to absorb the silica as it is formed. The weight 
of the steel is therefore materially increased by the addi- 
tion of ores, which may,be even present in excess without 
loss to the charge, for the slag, being very thick, permits 
of no chemical action on the part of the flames. It is 
thus ible to extract practically every trace of carbon, 
and the resultant steel, or rather pure iron, is now largel 
used for dynamo magnets. The natural product of suc 
a furnace isa very mild steel of less than 25 tons tena- 
city. As soon as an attempt is made to increase the ten- 
sile strength by the necessary additions of ferro-man- 
ganese, the danger is at once incurred of reintroducing 
phosphorus from the slag into the steel. The Thomas 
open-hearth process does not depend for its heat on the 
combustion of silicon and phosphorus, as is the case in 


_| the converter ; the pig to be used need therefore not 


necessarily contain much of the latter element, but the 
silicon should, of course, be low, so as not to injure the 
furnace lining, and also because it would prevent the 
phosphorous from leaving the metal. As both silicon and 
phosphorus require ten times their weight of lime, 1 per 
cent. of either element in the pig has to be neutralised 
by about 30 per cent. (volume) o th i 

It is almost needless that the basic open-hearth has 
troubles peculiarly its own. One, which is frequently 
mentioned, is that the lime dust settles on the ganister 
roof and in the air passages, and, under the influence of 
the prevailing white heat, eats away the silica bricks. 
Occasionally sufficient heat penetrates to the boundar 
between the dolomite lining and the ganister surround- 
ings, the two substances of course combine, and forming 
a very fluid slag, eat their way further down. The 
channels thus formed are generally deep and sometimes 
quite narrow, like mouse holes, at other times they are 
very large and destroy the furnace. I was fortunate 
— to witness two such mishaps after dark, and a 
grander sight cannot easily be imagined. The first warn- 
Ing was given by the oppesrance of a red-hot patch at a 
point about 4 ft. ign ep the furnace mouth. Before 
the ladle could be p in position and the furnace 
tap) one furnace side had melted through, and the 
white-hot steel and slag burst out, forming severa 
cascades, which melted many of the cast-iron columns 
of the surrounding stages as if they had been made of 
ice ; the molten mass then spread itself out in front of the 
urnace. Nobody was hurt, but, in the anxiety to break 
up the escaped steel before it got cold and hard, the stron; 
overhead travelling crane was called into requisition, and 





maximum stress was 30 tons on the section of the metal 





was made to pull in a slanting direction, until the shed 
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gave unmistakable signs that the crane and the roof 
were going to fall on top of us. The second accident was 
not so serious, half the charge being tapped into the ladle. 

After these preliminary remarks it will be easier to ex- 
plain, in how far the basic refining process differs from 
that of the Thomas open-hearth. The same furnaces are 
used, but instead of charging much phosphoric pig iron, 
a little scrap, much lime and the necessary amount of iron 
ore, the refining furnace takes at most 25 per cent. pure 

ig, 75 per cent. scrap, very little lime, and no iron ore ; 
nyt the layer of slag (lime) is thin, the flame readily 
oxidises the carbon in the pig iron. The pig is, in fact, 
necessary to balance this reducing action, as well as to 
prevent the coal scrap from coming into contact with the 
white hot basic bottom, which would thereby be seriously 
injured. Soon after the charge is melted, it is found to 
have been refined to almost pure iron, the carbon and 
silicon of the pig, as well as the small puree? of phos- 
phorus in the whole charge having disappeared. Several 
of the charges which passed through my hands contained 
less than 0.01 per cent. of phosphorus. The pig iron in- 
tended for this furnace is neither a Bessemer pig, for it 
contains little silicon, nor a Thomas pig, for it contains 
little phosphorus. The scrap may be either iron or steel, 
the only condition with all these materials being that 
they shall not contain much sulphur, for this is not ex- 
tracted by the basic refining process. Sulphur, when it 
exists alone in steel, is not nearly so injurious as when it 
occurs combined with phosphorus, for these two elements 
seem to react on each other, and to intensify their re- 
spective bad influences, while manganese, as is well 
known, produces the opposite effect. There being few 
impurities in the charge to begin with, it is not neces- 
sary to add much lime for their absorption, but even the 
little which is thrown into the furnace, and which is 
required as a protection for the iron from the flame, is in 
excess of the chemical requirements; the steel is, there- 
fore, in contact with a slag containing very little phos- 
phorus, and there is practically no danger of reintroduc- 
ing this element when the ferro-manganese is added. It 
will thus be seen that although the natural product of the 
basic refining furnace is a mild steel, or a pure iron, it is 
also capable of turning out a pure material with a high 
percentage of carbon. Among upwards of 50 charges 
made by this process, and eubed by me in every conceiv- 
able way, none were unsatisfactory, either as regards ob- 
taining a definite quality (it seemed possible to work 
within 1 ton), or as regards their behaviour under the 
severest mechanical treatments. These latter included 
not only the ordinary tensile and temper bending tests, 
but also tensile and bending tests of sheared, punched, 
drilled, annealed, tempered samples, drifting tests, and 
such manipulations as doubling up imitation treble- 
riveted single butt joints, doubling up or flattening out 
Z-beams, formed by riveting together two angles, four 
folding plates, with or without a punched hole in its 
centre, and also several severe forge tests, particularly as 
regards welding. pw 

Steel producers in this country who find it difficult to 
obtain even sufficient scrap for the acid open-hearth, will 
doubtless wonder where their Continental competitors 
obtain the very much larger quantities required by the 
process under consideration. There is, of course, this 
difference: Scrap for the acid furnace must be pure ; it 
may neither be red short nor cold short ; it must contain 
neither much sulphur nor much phosphorus. Scrap for 
the basic refining furnace ought not to be red short, but it 
may be quite cold short ; in fact, the worse it is in this 
respect, the smaller will be its percentage of sulphur, for 
when both it and the phosphorus are high, it is practi- 
cally impossible to make anything of such steel or iron, 
which arlene never finds its way into the market nor 
thence into the scrap heap. When the phosphorus is 
high the amount of lime has to be increased, but 
not at all to the same extent as in the Thomas open- 
hearth. In spite of this advantage, there can be no 
doubt that Continental steel makers have for years 
past been confined to using newly-manufactured scrap ; 
about 15 per cent. are returned from the plate shears, and 
60 per cent. have to be got elsewhere. In one district 
where the Thomas converter was in full swing, produc- 
ing rails, beams, and sleepers, large quanties of very 
serviceable scrap with about 4th _ cent. phosphorus 
could be got, but only as long as trade was brisk. hen, 
as sometimes happens, the Thomas converters are lying 
idle, while the basic refining furnaces have plenty of 
orders, it has been found necessary to charge the latter 
with ingots from the Thomas works. I was unable to 
ascertain whether these contained the usual admixture of 
ferro-manganese, but in case the practice were carried 
out systematically, it would not only be costly, but would 
increase the percentage of phosphorus if such addition 
were made. Considerable trouble seems also to have 
been experienced in charging the open hearths with these 
heavy converter ingots, for they melted slowly, and being 
cold affected the lining. It would, of course, an easy 
matter to cast smaller ingots, and instead of charging 
them cold they could be stored in soaking pits. 

The charging of some of the Continental open hearths 
is done by mechanical means, and although this is a great 
relief to the men, particularly during their very hot sum- 
mers, little or no time is saved, because the scrap can be 
introduced faster than it melts. Pig iron, of course, 
melts more easily. 

In districts where scrap is permanently scarce, the idea 
of manufacturing it regularly is strongly entertained, and, 
strange as it may appear, the puddling furnace is looked 
upon as the most likely henna ter supplying the cheapest 
and most suitable scrap. The mans of a 


wrought iron is, of course, not necessary, and as attention 
need only be directed towards the removal of silicon 
sulphur, and cinder, any mechanical puddler would 
In America the rotary furnace is said to have 


answer. 





been successfully adopted, and as their steel is manufac- 
tured on lines very similar to those followed on the Con- 
tinent, this process is expected soon to be adopted in 
Europe. At Witkowitz, in Austrian Silesia, the scrap, 
if one may call it so, is produced in small acid converters, 
which remove all the silicon, the molten steel or scrap is 
then run direct into the basic refining hearth, each one 
requiring about three or four blows to fell it. Six and 
even seven charges have been got out of these open 
hearths in 24 hours. Such refining furnaces will have a 
long life, and, on account of their many charges, will 
show a heavy production. The general run of Continental 
furnaces take charges of from 10 to 20 tons, each heat last- 
ing about six hours, 









Frequent samples are, of course, taken during the re- 
<p 4 process, and its progress is thus ascertained. When 
all the impurities have been removed, which is effected 
simply by the excess oxygen of the flames and without 
the addition of any ores, then the ferro-manganese or, 
perhaps, spiegel is added, and when it has been thor- 
oughly incorporated with the steel the charge is at once 
tapped, for a delay of one minute effects perceptible re- 
duction both of the carbon and manganese. The mixing 
is accelerated in some works by poling, but as the charges 
tested by me were perfectly uniform in quality, although 
not all treated in this way, it was impossible to say 
whether the poled steel was better than the other. Instead 
of using ferro-manganese, the necessary carbon was in 
some works added in the form of charcoal, and no man- 
ganese found its way into the steel ; the results were said 
to be highly satisfactory, but it seemed doubtful whether 
by this means a tenacity of 30 tonscan be reached without 
imparting hardening properties to the steel, and I have 
been informed that this process is not reliable for ship 
and boiler steel. 

Steel made by any one of the three basic processes is 
said to contain dissolved oxide of iron, no matter whether 
the percentage of carbon, due to the final admixture, is 
low or high, and this oxide is blamed as being the cause 
of many of the bad qualities of Thomas steel ; the sugges- 
tion has, therefore, been made and acted upon of refining 
the metal in a basic furnace and charging it into an acid 
open hearth before adding the carbon. Such a proceed- 
ing must be costly, but it is said that the resultant steel 
is almost as good as that from crucibles. A modification 
of the idea is, perhaps, to be found in the following prac- 
tice: The metal in a hasic refining furnace is raised to 
an exceptionally high temperature, and is then poured 
into a ladle lined, as usual, with silica, the ferro-manga- 
nese being also thrown in; the casting of the ingots is 
not proceeded with until about a quarter of an hour has 
elapsed, but always before the metal begins to solidify, 
this allows plenty of time for the perfect amalgamation 
of the manganese and carbon, and for the expulsion of the 
oxide of iron. 

As regards further operations on the refined steel, the 
only awe worthy of note are that the ingots are mostly 
cast from below, about six to 12 at a time. Generally 
these are then rolled without being hammered. They 
are cast about 12 to 15 per cent. heavier thanthe plates 
(into which they are to be transformed) will ultimately 
weigh, and are of about the same proportions as the 

} slabs of our works, i.¢., about five to six times as 
wide as they are thick. These ingots had every appear- 
ance of being solid up to the very top, and that the 

uality was uniform will be seen by a glance at Table IT., 
the distance of those samples marked crossways being 
only about 6 in. from the top or bottom end of the plate. 
Of course, the centres of those tested lengthways would 
be about 6 in. further away, but those cut from the centre 
of the plate almost touched it. 

It may be as well to mention here, that the ingot 
moulds were placed in two, or more generally in three 


good | groups, each group being fed by a central stand pipe. 


After rolling the ingots, six test-pieces were cut from one 
_ of the first (bottom) third of the charge, as well as 
rom one plate of the last (top) third of the charge ; three 
of these test-pieces come from the top end of each plate 


and three of these pieces from the bottom end of each plate. 
(See Table II.). In only one of the works were the ingots 
hammered before rolling, but without reducing them much 
in size, the main object appearing to be to square them. 
It was stated that the chemical composition of steel in- 
tended to be rolled direct, had to differ somewhat from 
that intended for the hammer. The unhammered ingots 
could be rolled into perfect plates, and judging from 
sketches which were made at the time, it was only 
amongst the hammered steel that the edges of the plates 
were at all torn. Possibly hammering was necessary on 
account of slight red shortedness. 

Ingots which are neither cogged nor hammered are 
naturally of tapered form, and if uniformly rolled out 
would be converted into plates which would be wider at 
one end than the other, and then there would be much 
waste; but by entering the slabs diagonally into the rolls, 
and pulling alternately at either of the small corners, they 
are drawn out until the plate is fairly rectangular. 

The black line in Fig. 1 is the shape of the ingot after 
it has been rolled flat, it is then passed through the rolls 
in the direction of the arrow. The point a is thereby 
drawn out to a,, and the sides a cand ad are stretched 
slightly concave. The reverse is the case with the other 
half of the slab, the lines c b and c d being altered into 
convex ones, and naturally,the distance aa, is greater 
than } b,. - The slab is now turned .through an angle of 
90 deg. (see Fig, 2), and the corner c is drawn out more 
than the corner d, the result beirig an approximate rect- 
angle with’ irregularly-shaped sides, as shown in black 
line, Fig. 2, which, as the plate ws longer and longer, 
appear to be almost straight. The rolling is then pro- 
ceeded with in the ordinary way. By pulling at the 
corners b and d the final shape can be made to approxi- 
mate to that of an end plate of a boiler. 

rye the basic refining process is suitable both for 
mild and hard qualities of steel, I was aware that it was 
the mildest qualities only which were generally made in it, 
and that there might be some difficulty in obtaining satis- 
factory results with ship and boiler qualities. Most of the 
charges intended for testing were, therefore, arranged to 
havea tenacity of 31 tons, and some, of course, exceeded 
this point a little, yet in all cases the tests were highly 
satisfactory ; in fact, it is doubtful whether any acid open- 
hearth could produce a steel plate 13 in. thick, having a 
tenacity of 31.8 tons per square inch, which would, as Sid 
a sample of basic refined steel, stand a temper bending 
test to a radius of 4 in., the edges of the sample being left 
ragged just as they came from the shears. % general it 
was found that ordinary untempered test-pieces of this 
steel, and plates up to 18 in. ey pte up to 4 in. thick, 
could be bent and closed up double even although the 
sheared edges had not been removed. Three-quarter 
inch plates with sheared edges, would stand bending to a 
radius of lin. to 2 in.; the edges of thicker plates had to 
be ps. but then they would bend and close up double 
under the steam hammer. The various tortures to which 
plates and angles from this material were subjected, have 
already been mentioned, and the tensile tests contained 
in the following Table II. may be taken as a fair average 
example as regards the uniformity attainable. 


TasLe IL.—TZensile Tests from Two 4-In. Plates from One 
Charge of Basic Refined Steel. 
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This material welded perfectly well. 


Four annealed samples gave stresses varying from 30.4 
to 31.3 tons per square inch, while in four tempered 
samples the tenacity varied from 43.9 tons to 44.7 tons 
per square inch. The temper bending tests were all good, 
two of the samples doubling up close. All the cold bend 
tests (unannealed) bent up close. In neither case were 
the sheared edges removed. 

A comparison of one plate of Thomas-Bessemer steel 
(see Table I.) with 50 basic refined cha which were 
rolled into both thin and thick plates, and which behaved 
as well as thesamples in Table II., confirm the opinion 
which is universally held on the Continent, that the two 
steels, although they both go by the name of ‘‘ basic,’ 
cannot, as is done in this country, beclassed together. It 
has been my endeavour to make this clear, and, if pos- 
sible, to pave the way for the introduction of what I have 
ventured to call basic refined steel, a material which 
seems to surpass that produced in the acid open-hearth, 
and which may, perhaps, be the stepping stone to higher 
limits of tenacity, and further reductions of scantlings. 





Sour Arrican Dramonp Munine.—The diamond 
mines of the Kimberley district produced last year dia- 





monds of the agzregate weight of 3,717,785 carats. The 
average price realised was 1/. 4s. 94d. per carat. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Speck ioation is 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform * pee of 8d. 

The date of the advertisement of the acceptance of a complete 
Specification is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement o, tance of a complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


14,399. W. Brenton, Polbathie, Cornwall. Agri- 
cultural Drills. [1 Fig.) June 14, 1897.—This invention 
relates to machines for drilling seed and manure, and especially 
to machines for drilling seed and manure simultaneously, and its 
object is to provide improved means for covering the manure 
prior to the sowing of the seed or vice versa in order to prevent 
the manure from coming into direct contact with the seed, and 
it comprises an improved device which is arranged between the 
coulters, and has two discs either flat or dished mounted on axes 
inclined to each other. The accompanying figure is a perspective 
view of the drag bar of a drill provided with two coulters, between 
which the improved covering device is arranged. In this figure 
a is the drag a. which is hinged or pivoted to the frame of the 
machine, } is the manure coulter, c is the seed coulter, and d, d 
are the covering discs, which discs are mounted on axes at the 





two ends of the fork e, which is fixed to the drag bar a between 
the coulters b, c, the said axes being arranged at an angle to one 
another so that the discs are wider apart on their leading edges 
than at the rear edges. The said discs are of concavo-convex 
shape, the concave sides being towards one another ; but if de- 
sired plain discs may be used. As the apparatus travels forward, 
the back edges of the discs lift the soil between them and throw it 
into the channel formed by the preceding drill coulter, the drill 
coulter, which is arranged behind the discs, forming its own 
channel into which the seed is deposited. This invention is also 
applicable to drills for sowing seed or manure separately, in which 
case the covering device would be arranged behind the coulter in 
conjunction with which it is used. Or it can be used for form- 
ing a ridge where ridges for agricultural purposes are required. 
(Accepted May 4, 1898.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


13,667. D. Whalley, J. Hacking, and the Ideal Gas 
Company, te Blackburn. Acetylene Gas 
Plant. [1 Fig.] June 3, 1897.—This invention relates to im- 
apg: in the plant or appliances for manufacturing acety- 
ene gas, the object of such invention being to manufacture and 
store the gas without loss through leakage and consequent liability 
of accidents, also to insure as far as possible that no water shall 
enter the gasometer. The invention consists of simple and inex- 
wensive apparatus occupying small space and well adapted to 
inspection or repairs if necessary. According to this invention 
& water cistern or tank 1 is employed, connected by pipe 2 and 
tap or valve 3 with the gas generator 4, which may be of the form 
illustrated and described in Specification of Letters Patent 
No. 15,654 of 1896, or other form of non-automatic generator. The 
-water-supply tank 1 is placed at such a height above the generator 

















4 that there is sufficient pressure to allow of the latter being com- 
pletely flooded before recharging so as to insure all gas being 
expelled therefrom. The generator 4 is by single or double- 
curved or angular pipe 5 connected with a condenser and cooler 
4 consisting of a worm or coiled pipe inside a tank of water, and 
the condenser 6 is by a like curved or angular pipe 7 connected 
with an ordinary gasometer 8. Each of the connecting pipes 5—7 
is carried to a point somewhat higher than the level of the water 
in the vessels to which they are connected, so that to whatever 
point the water in the vessels may rise, it cannot rise as high as 
the apex of the bend of the pipe 5—7, and so neither water nor 
excess of moisture is able to get forward to the next vessel. At 
the lower part of each pipe 5—7 is a tap or valve 9 by means of 
which any water therein can be drawn off any time whether the 
plant is at work or not. A blow-off or safety valve may be 


and to the top of the gasometer 8 so as to blow off when the 
tris)" the gas rises beyond a given point. (Accepted April 
13, 1898. 


GUNS AND EXPLOSIVES. 


15,544. J. D. Thompson and W. Thompson, Bir- 
ham. Double-Barrel Guns. [11 Figs.) June 30, 
1897.—This invention relates to improvements in double-barrel 
guns operated by one trigger, and its object is primarily to pro- 
vide improved means whereby at choice either of the two barrels 
may be fired by the direct vertical action of the trigger upon the 
sear levers or their substitutional equivalents; also to provide 
means whereby unintentional double firing is prevented. Fig. 1 
shows the mechanism when at rest. Fig. 2 shows the mechanism 
when the right barrel is fired. Fig. 3 shows the changed position 
of mechanism ready for firing the left barrel. 14 is the action 
body to which is secured in the ordinary manner the butt and 
also the barrels, and upon which are carried the various firing 
mechanisms. The trigger blade, 16, is pivoted as usual to the 
trigger plate. The rear part of this trigger blade is gapped to re- 
ceive the trigger pull 18, which is pivoted at 19. The upper part 
of this pull is formed into an arm 20, whose point may be brought 
at will into position beneath either of the sear levers 22, 23. Ina 





state of rest the arm is held beneath the lever 22 by means of a 
spring, but by a pulling pressure upon the pull 18, below the pivot 
19—as indicated for instance by arrow 25—the point of the arm 
is moved forward to the position beneath the lever 23. The sear 
lever 22 is for firing the right-hand barrel and the sear lever is for 
firing the left-hand barrel. If the trigger be pulled in the direc- 
tion of the arrow 26, the lever 22 is raised, as shown in Fig 2, and 
the right-hand barrel is fired ; but if instead of this the trigger is 
pulled in the direction of arrow 25, the point of the arm 20 is 
first thrown forward beneath the lever 23, and then the latter is 
raised, and thereby the left-hand barrel is fired, so that a choice 
may be readily made of which barrel shall be fired. Upon the 
upper side of the trigger plate is provided a cam-like piece 27, 
which acts in concert with a cam-like piece 28, upon the side of 
the arm 20, in such a manner that upon the upward movement of 
the trigger the point of the arm 20 shall be compelled to take a 
— beneath one or the other of the levers 22 or 23. (Accepted 
‘ay 4, 1898.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,429. G. H. Pond, Ashburnham, Mass., U.S.A. Dis- 
integrating Machines. [4 Figs.] October 21, 1897.—A indi- 
cates the base of the machine, with upright pedestals in the 
journal boxings of which rotates the shaft 2, secured to which is 
the closed cylinder 1 with its cylindrical surface corrugated or 
roughened. Likewise secured to the shaft 2 is the worm gear 
meshing a worm secured to a shaft 8! journalled in the pillow 
blocks C secured to the base A. Secured to the shaft 8! is the 
power pulley H. Eccentrically surrounding the cylinder lis a 
casing comprising a series of adjustable segments 3 with rough- 
ened inner surfaces, and having bolts passing through apertures 
of the heads, and through slots in the adjustable segments 3. An 
opening F is provided between two of the segments by which 
material may be fed from the platform F! or removed. The heads 
are provided with projecting bosses loosely sleeved on the shaft 
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2. Secured beneath the casing is a curved plate with depending 
lug 14 having a horizontal groove engaging a rectangular link or 

‘oke, the other end of which passes over a block secured to the 
ten A, and rests in a groove of a plate 23 between which and the 
block 20 is a compensating cushion of rubber. Toggle levers 16 
are joined respectively to the lug 14 and the block 20 by ball-and- 
socket joints, and joined in the same way to a block connected by 
a coupling-rod 8@ to the wrist pia of the crank 19 secured to the 
shaft 81. In the operation of the machine fibrous material 
being introduced at F, is rolled and squeezed between the 
cylinder 1 and the casing, as the former rotates, and the inter- 
mittent movement of the casing will cause a breaking of the mass 
of fibre. As the casing may be set concentric or eccentric with the 
cylinder, or partly concentric or partly eccentric thereto, a great 
variation may be made in the action of disintegration to suit the 





applied to the top of the generator 4 or curved or angular pipe 5 





RAILWAYS AND TRAMWAYS. 


10,579. E. Brown, Normanton, Yorks. Brake Gear 
for Railway Wagons. [3 Figs.) April 28, 1897.—Hitherto 
the brakes of railway wagons or similar vehicles have only been 
capable of application from one side, and where arrangements 
have been made to brake the vehicle from both sides, the gear 
is so placed that it cannot be applied to wagons that are required 
to discharge their contents by bottom doors. This invention is 
designed to overcome these objections. The improved 
consists of the ordinary V/-hangers of the wagon, carrying a pin 
C on which a rocking arm B is free to move—and to which are 
attached the push rods D, which are connected to the brake- 
blocks E. The rocking arm B is extended at its upper end, to 
receive a nut F, circular in section, into which engages the screw 


«as73 





G, carried at the opposite end by a bracket which is attached to 
the sole-bar of the wagon, and also having at one end a bevel or 
mitre spurwheel I, keyed on the screwG. The mitre wheel en- 
gages with a bevel or mitre spurwheel keyed on the cross-shaft J, 
which extends from side to side of the wagon. This cross-shaft J 
is carried by the bracket on one side and by a bene ary | one 
on the opposite side of the vehicle. On the cross-shaft J is firmly 
fixed at each end a handle K, by which the gear is operated. 
This improved brake gear can be so arranged that the customary 
bottom doors now in use will be in no way interfered with, and 
also that the brake can be applied from either side, or released 
eo a side of the wagon or similar vehicle. (Accepted May 
4, 1898. 


SHIPS AND NAUTICAL APPLIANCES. 


11,171. C. J. Copeland and G Hepburn, Liverpool. 
Screw Propeller and other similar Shafts. [4 figs.) 
May 5, 1897.—In a shaft of iron or steel according to this inven- 
tion, the grain or fibre of the metal does not run transversely to 
the direction of the stress, that is, the torsional stress of the 
shaft, which is transversely to its axis, but substantially in the 
same direction as the stress. The shaft is made by first rolling or 
winding a bar or bars of iron into a spiral coil, with the convolu- 
tions of the spirals se ted a certain distance apart. Then this 
spiral bar or coil, when at a high temperature, is placed in a 
mould, and the core within the coil ; and the between the 
convolutions of it are filled with molten steel or other metal 
poured into the mould, with the result that a union or fusion 





Fig. 
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between the molten metal and the solid hot coil takes place, so 
that the two parts of which the shaft is composed become practi- 
cally one solid piece of metal. According to a modification, the 
coil of iron (or steel) while highly hea is placed in a mould, 
and molten cast iron or other metal is run into it, so as to fill up 
the core within the coil and the space between the convolutions. 
In this case the cast metal will not make a union with or fuse, on 
to the solid coil, and will thus constitute a core having upon it 
spiral grooves in which the spiral convolutions of the wrought 
coil will lie. Fig. 1 shows a finished tail shaft of a ship’s propeller 
shaft, and Fig. 4 shows a crankshaft according to this invention. 
The coiled bar a, constituting the primary element or portion of 





many materials to be operated upon. (Accepted April 13, 1898.) 


the shaft, is in the open spiral form, as shown in Fig. 2, The 
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section of the bar from which this coil is made is rectangular, so 
that in its coiled state it will present a section larger on the inner 
than the outer face, as shown in Fig. 8, the object being to get 
a keying effect between the coil and the core. The core b of the 
shaft is produced, as above described, by running into the core of 
the coil, and the spaces between the convolutions, molten steel, 
preferably ; and in doing this, the spiral coil is first heated to a 
high temperature, and then placed in a mould, and the molten 
metal poured in the mould. In the crankshaft shown in Fig. 4, 
the parts marked o are of the construction of shaft above de- 
scribe, and the webs or cheeks p. and the flanges q, are respec- 
‘met shrunk and forged upon these parts 0. (Accepted May 4, 
1898 


11,223, The Hon. C. A. Parsons, Newcastle-upon- 
e. Marine Steam Turbines. [3 Figs.) May 5, 1897. 
—This invention relates to marine steam engines, and it is chiefly 
applicable to engines of the steam turbine class. Its object is to 
so arrange the engines and couple up the steam connections as 
to enable the engines to be operated more economically under all 
conditions of power and speed, that is, the object is to enable the 
engines to operate with the maximum economy of steam per 
horse-power expended at low powers, as well as at high powers, 
and also at slow speeds, as well as at high speeds. The essential 
features consist in so proportioning the number and form of 
turbines, and so connecting them by suitable valves and pipes 
that they can be operat ec ically either in series, the 
steam tr from one to the other, or in compound or simple 
parallel, the steam being supplied to the high-pressure end of one, 
two, three, or four of the lot, and discharged into the condenser 
or the atmosphere through four or a less number at the low- 
pressure end or ends of separate turbines. Under the invention, 
thus it is evident that the turbines may be placed in pairs on 
each of two screw shafts instead of four, or three screw shafts and 
six turbine motors may be used. Four shafts and eight turbine 
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motors may be used in this case if the shafts be numbered No. 1, 
No. 2, No. 8, No. 4, and the motors A, A!, B, B!, C, Cl; D, D!; 
then for series working the steam will pass through the motors 
in the order A, Al, B, B!, C, C1, D, D1, and for compound parallel 
working through A, B,C, Din series from boiler to condenser, 
and similarly throughout A!, B!, C!, D1, also from boiler to con- 
denser. By a proper combination of the turbine sets on each 
shaft, a greater number of different powers may be dealt with by 
suitable combination of the turbines on the steam distribution, 
and a greater degree of economy realised, especially so in the case 
of large warships where the engines are required to run with the 
greatest economy at tarious cruising speeds, as well as at full 


ower, as by means of a large number of separate turbines of 
ifferent sizes the power may be varied within large limits, and at 


the same time a large range of expansion in the turbines can be 
maintained under all circumstances. Thus, by simply changing the 
connections between the engines or cylinders, the steam is caused 
to flowthrough different successive cylinders or engines, by which 
different degrees of successive expansion are secured, and different 
outputs of power more economically obtained than by the methods 
at present in use. (Accepted May 4, 1898.) 


TEXTILE MACHINERY. 


25,578. J. Wain, Jun., and B. Wain, Manchester. 
Spinning Mules and Twiners, [6 Figs.) November 4, 
1897.—The object of this invention is to reduce friction in the bear- 
ings which support the shaft that carries the tin rollers in spin- 























ning mules and twiners. For this purpose a friction bowl or 
roller 6 is mounted on a bracket c, that is affixed to a frame d ex- 
tending between the front and back of the mule carriage a, and 
upon which the bracket f which carries the tin rollers e is also 





fixed. The friction bowl b is placed in proximity to the tin roller 
shaft t, so that the periphery of said bowl or roller will be in contact 
therewith. The bearing m is adjusted in a position that the roller 
b, pressing against the shaft t, will prevent said shaft being drawn 
into binding contact with the bearing j by the action of the bands 
that communicate motion to the spindles. The diameter of the 
roller 6 is such as to cause the — of rotation to be considerably 
less than that‘of the shaft t, by which said roller is actuated, there- 
fore the speed of the spindle which carries said roller is also less. 
The shaft ¢ will run perfectly free in the bearings, as the friction is 
transferred therefrom to the a gpa Pog doy ce g. By these 
means friction is greatly reduced, and may be further diminished 
by the introduction of bowlsor balls. The device may be provided 
with an oil trough for lubricating the bowl. The relative positions 
of the tin rollers with the spindles may be regulated by means of 
a set screw, and horizontal adjust t is obtained by means of 
another screw. The top and bottom spindle boxes or other parts 
of the mules and the position of the spindles remain unchanged. 
(Accepted May 4, 1898.) 


MISCELLANEOUS. 


14,530. E. Sykes and E. Sykes, Huddersfield, 
Yorks. Valves for Water or other Liquids or 
Fluids. [4 Figs.) June 16, 1897.—In the valve casing are two 
valves b and c placed one above and one below the inlet d, the 
valves b and c resting upon the valve seats }! and ec! respectively. 
Above the valve b is the outlet e which is connected to the ma- 
chine by a pump or other motor or object, whilst under the valve 
¢ isa second outlet f which is arranged to be in connection with a 
drain or other place where dirty or waste water may be discharged. 
The lower valve c is connected to a central vertical spindle g sup- 
ported at its upper end in —— in the framework bolted to 
the top of the valve casing. On the top of the vertical spindle 
is secured a handwheel g! which acts as a nut, and on the hand- 
wheel being revolved in either direction, the spindle g is made to 
slide up or down vertically, rotation thereof being prevented by 
means of the arm fixed to the spindle but engaging at its free 
end with a slide forming part of the framework. Thus by operat- 
ing the handle the spindle g is raised, consequently the valve c is 
opened, and whatever may be passing through the inlet d escapes 
at the outlet f providing valve b is closed. The valve bis con- 








nected to a sleeve or tube & surrounding the central spindle g but 
not connected therewith, such sleeve being — at its upper 
end in a suitable stuffing-box. A screw-thread is formed on the 
upper end of the sleeve & into which takes a corresponding screw- 
thread formed in the boss of the handwheel k1, so that when the 
wheel is rotated it answers the purpose of a nut, causing the tube 
k to move up and down vertically. The tube or sleeve is pre- 
vented from rotating by an arm secured thereto with the free end 
thereof engaging with the slide on the framework in the same 
manner as the arm with regard to the vertical spindle g. To 
make asteam-tight joint between the parts, a stuffing-box / is em- 
ployed to surround the sleevek. When requiring to pass water, 
steam, or other fluid through the valve } to the outlet pump, 
the handwheel k! is rotated so as to raise the tube k, whereby 
the valve b is opened, allowing water or steam to pass from the 
inlet d to the outlet e; but if the water or steam is not required 
to pass to the pump but has to be discharged through the outlet 


J, the valve b is closed and the valve c opened by operating hand- 


wheel g! whereby the water or steam is allowed to run off to the 
drain. (Accepted May 4, 1898.) 


11,580. M. Lieske, Hull. Cars for Large Wheels for 
Recreative Purposes. [4 Figs.] May 10, 1897.—The object 
of this invention is to impart a revolving motion—that is, a hori- 
zontal turning or spinniog motion to cars which are suspended 
froin cross-bars of wheels, or the like, having an up and down or 
high and low circular motion, thereby to obtain two distinct 
motions at the same time, viz , a high and low circular motion 
and a horizontal twisting or turning motion. This invention 
relates more particularly to circular cars, but is applicable to cars 
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of other shapes suspended from large wheels which are turned, 
carrying such cars around, each car being in turn at the bottom 
and top as the wheel turns round or revolves on its axis. For 
the purpose of this invention a bevel or other suitable toothed 


wheel A is mounted on the cross-bar B of the wheel C from which 
the car D is hung, and on the top of the pillar or upright E to 
which this car D is connected, there is mounted a second bevel 
or toothed wheel A! which gears with the wheel A mounted on 


the cross-bar B. The car may be held up in position by means of 
a sling or hanging bracket consisting of two or more downwardly 
projecting rods or the like F connected at their top ends to the 
cross-bar B, and having a cross-piece or support G attached to 
their bottom ends. This support may have a bearing H to take 
the bottom end of the pillar or upright E of the car D, which 
thus rests in the sling. e cross-bar B of the wheel may also be 
provided with a bearing in which the top part of the car pillar or 
upright E works. Thus the car spins around in the two bearings 
on the cross-bar B and H in the cross-piece or support G of the 
sling. (Accepted April 18, 1898.) 

3793. W. S. Wilkinson, Baltimore, Md., U.S.A. 
Re Asphalt. (4 Figs.) February 15, 1898.—This inven- 
tion relates to an improved process of refining natural asphalt, 
which consists in subjecting it in an open tank or vessel, in its. 
crude state and under agitation, to the action of steam heat dis- 
seminated throughout it. The apparatus for carrying out this 
process comprises a boiler A for the generation of, preferably, 
high-pressure steam, and a furnace operating in connection with 
said boiler. C isan iron tank or kettle within which the crude 
asphalt is subjected to the action of the steam from the boiler. 
This tank yp 4 be of any preferred construction, but is con- 
veniently of that represented in Figs. 2 and 3, in which it is. 

d to be i d in brick, the walls being formed with an 
inclosed air space, and the upper opening of the tank (for it is 
necessarily an open tank) being conveniently surmounted and 
inclosed by a splashboard. The tank is supported upon frame- 
work or upon brickwork, or otherwise. E are the groups of steam» 


Fig. 
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pipes arranged within the tank, at such distances apart as to 
admit of the introduction between and among them of the crude 
asphalt. Through these a ad steam is caused to circulate, they 
being preferably continuously supplied with high-pressure steam 
from the boiler A, conveniently through a steam conduit a, 
which leads from the boiler and is conveniently in connection 
with the various gangs of transverse feed pipes e, or other pre- 
ferred connection. All of the groups are connected preferably 
through transverse discharge pipes, with an outlet pipe e? for the 
water of condensation, which conveniently leads to a chamber F 
from which the condensed water may by means of a pump G, be- 
returned to the boiler through the return pipe g. H isa series of 
suitable perforated injection pipes located in the bottom of the 
tank, preferably below the steam pipes, and in communication 
through a series of feeders with an air-supply pipe leading from 
an air pump J operated by a blowing engine Kk! which together 
with the force pump’G is conveniently supplied through a pipe: 
with steam from a boiler not shown. (Accepted April 13, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Scranck AND ArT DEPARTMENT.—A conference was: 
held on the 10th inst., at the Science and Art Depart- 
ment, of organising secretaries and other representatives 
of local organisations which have been — by the 
Department as responsible for Science and Art Instruc- 
tion within their several districts. The Vice-President 
of the Committee of Council on Education (Sir John 
Gorst) presided, and the conference was attended by 
Messrs. A. J. Baker (Leicestershire), W. Banister (Devon- 
Port), C. H. Bothamley (Somerset), J. Brigg (Yorkshire, 

est Riding), J. J. Broomhead (St. Helens, Lancashire), 
C. H. Corbett (Wiltshire), D. T. Cowan (Hampshire), A. 
Godfrey Day (Bath), W. Vibart Dixon (Yorkshire, West 
Riding), T. Duckworth (Worcester), W. T. Fullalove 
(Burnley), T. Gilbert Griffiths (West Bromwich), C. Cour- 
tenay Hodgson (Cumberland), A. Keen > ee iy 
and Cambridge), A. F. ng, (Oxford), H. nD 
Surrey), J. Neal (Devonport), J. H. Nicholas (Essex), 

. Pillow (Norwich), J. A. L. Robson (Durham), E. W. 
Small (Derbyshire), P. H. Stevenson [Nothaghen). G. 
St. John (Warwickshire), B. R. Swift (Dorset), T. Turner 
(Stafford), W. H. Watkins (East Suffolk), and C. Williams 
(Northumberland). Various matters connected with the 
administrative arrangements between the local authorities 





and the Department were considered and decided. 
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THE FISHER BUILDING, CHICAGO. 


Tue Fisher Building is a good example of the 
latest development of steel skeleton construction, 
and at the same time of a modern fireproof build- 
ing. The structure has a ground area of 70 ft. 
by 100 ft. ; it is 231 ft. high to the cornice, and 
has a pent house extending over the elevators 19 ft., 
making a total of 250 ft. above the sidewalk. 

It was a difficult task for the architect to give 
expression to the exterior of such a building. The 
outside is terra cotta, simply of sufficient thickness 
to effectively fireproof the columns, so as to allow 
all the glass area possible. To give the exterior 
the greatest appearance of strength, the fifteenth- 
century French-Gothic style of architecture 
was chosen. The perpendicularity of this style 
admirably fits it for tall office buildings, and was 
used in this case with most satisfactory results. 
The various entrances to the building are in keep- 
ing with the design, and emphasize the importance 
of their functions. All the minor details of the 
interior, its mosaics, ornamental iron, hardware 
and gas fixtures, have been carried out to harmo- 
nise with the general design. The terra cotta is of 





A aman Piling, concrete and steel foundations com- 
pleted. 
October 3. First piece of vertical steel skeleton started. 
October 12. First-floor beams all set. 
November 12. Highest piece of steel on building set. 
November 25. Roof set and under waterproof cover. 
December 10. All hollow tile floor arches set. 
December 12. Contract let for interior marble work. 
December 25. Contract let for glass mosaic ceilings. 


1896. 
January 2. Complete details for interior marble work 
received. 
April 23. First tenant moved in. 
May 1. Marble and mosaic contracts completed and | 
building ready for all tenants. | 





_ Boilers.—Steam is generated for power and heat- | 
ing purposes in three 125 horse-power water-tube 
boilers, of the Heine type. One boiler has ample | 
capacity for all the power required, the service of 
an additional one being required during extreme 
cold weather in mid-winter. For power purposes | 
steam is used only in the elevator system, pumping 
water for the uses of the building, and for boiler 
purposes. 


The building is heated by steam at low pressure, | 
with the exception of two months during mid- | 


there is a source of economy in removing back 
pressure from the pumping engines, the exhaust 
steam of which is utilised. 

The elevators, six in number, are of the hy- 
draulic type, with vertical cylinders working under 
a pressure of 125 lbs. per square inch, with com- 
pression tanks in the attic and auxiliary and surge 
tanks in the basement. Each elevator makes a 
round trip in about 1? minutes, running in excess of a 
speed of 350 ft. per minute. The elevators run on 
a schedule time from a starting clock operating an 
electric bell on each car. By this method the 
elevators are in constant service, and give a more 
equal duty for the pump to perform, which permits 
a triplex flywheel pump being used, running at 
nearly a constant speed, and having a steam con- 
sumption of less than 30 Ib. of steam per horse- 
power-hour. All the doors at the elevator open- 
ings on each floor are double opening in the centre 
by a mechanism operated by compressed air. The 
operator of the car opens the door when the car 
arrives at a floor by pressing a button in the bottom 
of the car. When the carstarts away from the floor 
he releases the button, which closes the doors on the 
elevator enclosure. 











Fig. 1. 


October 12, 1895. 


a salmon colour, and has a spattered surface, which 
adds much to its effect. In such a building, of 
course, the construction is of the first importance. 
On account of the necessity of keeping the founda- 
tions within the area of the building it was neces- 
sary to use piles. These were driven so that their 
tops are below water (Lake Michigan) line, and are 
covered with a congrete grillage 2 ft. thick, extend- 
ing 6 in. below the tops of the piles. On the con- 
crete were placed layers of steel beams at right 
angles to cach other, as in the ordinary spread 
foundation. The steel frame has at every floor 
plate girders 24 in. deep, running between all the 
outside columns and rigidly connected to them. 
The columns are made in two-storey lengths, and 
are spliced with vertical splice plates, the ends of 
the columns being milled off. In addition to the 
plate girders all beams and girders of each floor are 
connected directly to the faces of the columns. 
This system of construction makes the floors ex- 
tremely rigid, and enables the wind stresses to be 
carried to the ground on the table-leg principle. 

The record of the erection, as may be judged from 
our illustrations on this page and on page 796, is re- 
markably good. From the time the contract was 
signed, June 27, 1895, until the first tenants moved 
in, April 23, 1896, was nearly 10 months, but the 
actual working time from the day the superstructure 
was started until the final completion of the build- 
ing was but six and one-half months. The time- 
table is as follows : 

1895. 

June 27. Contract signed. 

July 3. Ground broken. 
fon tbat. Commenced driving piles and commenced steel 

undations over piles and concrete. 


winter. There is enough exhaust steam from the 
pumping engines to do all the heating required. 
All exhaust pipes connect with a central or so- 
called ‘‘expansion” tank, which serves a double 
purpose, first, the separation of grease and other 
impurities from the steam; and second, the con- 
centration of all main heating pipes at one point. 
The steam flows to the radiators through pipes put 
in on the overhead system ; in brief, a large riser 
or main is carried direct to the attic from the ex- 
pansion tank in the basement. In the attic a 
system of distributing pipes is suspended from the 
roof beams and extends the entire length of the 
building. From this distributing main the steam 
flows to the descending lines to which the radia- 
tors are connected by a single pipe and valve, as 
the several floors are successively passed, there 
being not less than 36 radiators obtaining steam 
from one descending line. In the basement these 
descending lines are connected in a system of re- 
turn pipes conveying the water of condensation back 
to the feed-water heater, by gravity. In order that 
a positive circulation of steam could be developed 
at short notice throughout the system, a method of 
exhausting the confined air in the radiators and 
pipes, known as the ‘‘ Paul System,” was made a 
part of the heating scheme. The principle of the 
‘Paul System” is, briefly, the connecting of the 
air valves on each radiator by means of small pipes 
to a small ejector or exhauster in the basement. 
This is operated by high-pressure steam, and pro- 
duces a vacuum of 10 in. to 12 in., the air being 
exhausted from the pipes and radiators. This system 
permits of steam being circulated at, or below, 
atmospheric pressure, doing away with the ham- 
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Fig. 2. 


No current is generated in the building, it being 
supplied from the Edison central station by the 
three-wire system. A shaft, ample in capacity and 
continuous from basement to attic, is allotted for 
all main wires, feeders, cut-out centres and meters. 
Access to this shaft is provided at every floor. The 
cut-outs are placed in commodious fireproof cabi- 
nets. From these cabinets on the various floors, 
iron-armoured conduits of an approved type extend 
through the tile partitions, or are embedded in the 
concrete floors, to outlets for the connections of 
fixtures or switches in the different offices. Main 
risers extend in this shaft from basement to attic, 
being divided into three sections by two heavy 
centres of drawn copper mounted upon slate bases 
and protected with fuse strips. This permits the 
main riser to be divided into three parts in case 
of trouble. These centres are located at the fifth 
and twelfth stories. From each of the centres 
heavy feeders extend to the basement and make 
direct connection at the curb wall to the under- 
ground service of the Edison Company, through large 
service switches of knife pattern, which combine 
the functions of cut-outs and firemen’s switches, 
and make it possible to cut off the electric current 
from the entire building instantaneously. This 
arrangement of the conductors and their size per- 
mits a two-wire or three-wire distribution. The dis- 
tributing system on each floor is supplied through 
short sub-mains to tap line cut-outs for the different 
suites. 

The depth of the basement brings the floor level 
below the sewers in the surrounding streets. This 
necessitates the sub-drainage of the ground. The 
drainage water, together with the waste from the base- 








mering so often met with in heating systems, and 


ment, is pumped into the street sewers by means of 
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a pair of Shone ejectors operated by compressed air. | bottom, it can be stated with a good deal of cer- 
All soil pipe wastes above the basement floor are | tainty by those who are acquainted with experi- 
drained by gravity into the street sewers. The | ments with large charges—such, for instance, as 
soil and waste pipes are of wrought iron, and all | the series of 500 lb. of gun-cotton against H.MLS. 
fittings are shouldered and threaded. All pipes and | Oberon, and especially the last experiment of this 
fittings are coated while hot inside and outside | series (early in 1875), that the effects would be 
with coal-tar varnish. Each riser is supported in very different from those which are recorded by 
the basement by means of a cast shoe resting upon | the wreck of the Maine. ; 
a concrete foundation, and is stayed theongions | The final 500-1b. charge fired against the Oberon, 
the building by hangers on the floor beams. By|as recorded in the Times, was submerged 50 ft., 
this method the risers are kept in close to the|/and was directly under the starboard side at 
columns, and are more free to move than if sup-| frame 18 (a curious coincidence). The vessel’s 
ported at every floor. back was broken, but the injuries were not so great 
Each room or suite of rooms is provided with a|as to prevent her being towed into shallow water 
marble washstand. All accessory fixtures are of | after the explosion, and the damage, as recorded by 
nickel-plated brass and fully exposed, no wooden | the bent or broken bracket-plates and angle-irons, 
cabinet being placed under the marble slab. Each | was confined to the double bottom and to those 
washstand is provided with three faucets con-| portions of the double sides below No. 3 longitu- 
nected respectively to the cold, hot, and drinking |dinals. Evidently, therefore, if the force applied 
water supplies. | were increased either by the use of a larger charge, 
Each floor is equipped with a urinal closet, but | or of a smaller distance, or both, we should fore- 
all water-closets are placed at two locations, one | tell with confidence that the general effect would 
for ladies, with a retiring-room attached, and the | be—bottom blown up, and top sides left nearly 





other with a barber shop adjoining. These rooms | 
are under the care of attendants, and are most | 
systematically ventilated, thereby keeping them in | 
a more sanitary condition than if closets were dis- 
tributed about the building in connection with | 
suites of offices. The drinking water is carefully | 
filtered and cooled to a temperature of 40 deg. Fahr. 
by means of brine. This water is then circulated 
by means of a pump throughout a system of pipes, 
put in especially for this purpose. 

The Fisher Building, which is a remarkable ex- 
ample of tall American architecture, and of rapid 
construction, was designed by Messrs. D. H. 
Burnham and Co., Chicago. 


THE DESTRUCTION OF THE UNITED) 
STATES BATTLESHIP “MAINE.” 
By Lieut.-Colonel J. T. Buckn111, 

late Major R.E. | 
(Concluded from page 754.) 
Tue evidence concerning the explosion by those | 
who saw and heard it, by the wreck itself, and by | 
an expert in explosions, has now been examined, | 
and the readers of these articles will be able to judge | 
for themselves whether the large mine theory | 
adopted by Captain Converse, and afterwards by | 
the Court itself (although they located the charge | 
differently), is correct. For my own part, the | 
theory appears to be not only improbable, but | 
quite impossible. Firstly, because any such initial | 
cause of the disaster would have given a tremendous | 
shock and explosion, to which every survivor on | 
board would have testified, whereas only one did | 
so—Lieutenant Hood ; for Seaman Larsen “ heard | 
some explosion in the port gangway ; something | 
like an explosion ;” he ‘‘just turned round, and 
then the big explosion came ” (page 174). He does 
not testify to an initial great explosion. Lieutenant 
Hood, however, was very positive about it (page 
119): ‘* There were two distinct explosions — big 
ones, and they were followed by a number of smaller 
explosions.” He adds (page 123): ‘‘ My belief is that 

the whole forward part of the superstructure . 
was in the air at the time I saw the second ex- 
plosion.” This was in answer to a leading question 
from the Judge Advocate. Secondly, assuming 
the finding of the Court to be correct, it is quite 
evident that Lieutenant Hood’s surmise might also 











be correct, because a mine capable of driving the | 
keel into an inverted Y 34 ft. above its normal 
position, would drive that portion of the vessel | 
locally above it into the air, including the super- | 


structure, and the decks below it, and the maga- | 
zines below them. This is, of course, a corollary | 


intact. 

This, moreover, would, I think, be anticipated, 
even in the absence of any Oberon or similar ex- 
periments to guide us, for it is evident that the 
bottom receives the blow flatways, whereas the 
sides receive it edgeways' In the Maine, however, 
the sides are gone, and part of the bottom remains. 
Consequently the sides must have been blown out 
by the magazines when still inside the ship, where 
they could not possibly have been if a large mine 
acted as an initial explosion in accordance with the 
finding of the Court. 

Fourthly.—There was no upheaval of water ; and 
a big mine, capable of driving the bottom of the 
Maine 34 ft. up, without sending it into small frag- 
ments, would naturally carry with it much of the 
water between the mine and that part of the ship’s 
bottom which gave way at the time of the mine’s 
explosion. The fact that there was only 12 ft. be- 
tween the ship’s bottom ‘and the mud is in favour 
of a small water column, but nevertheless of such 
dimensions that it could not fail to be observed by 
many of the survivors who gave evidence on the 
falling débris. Not one drop of rising or falling 
water, however, was mentioned in the evidence ; 
although it was a point on which the Court 
sought for evidence very diligently. Of course a 
large mine, exploded in contact with the bottom, 
would throw up no water ; but such a mine would 
not bend the double bottom, it would shatter it. 

Fifthly.—A nine capable of bending the keel 
and double bottom and driving them 34 ft. up- 
wards would not bend them into a sharp angle— 
as was done at frame 18 of the Maine—but would 
produce a dome-shaped wreckage. The remains of 
the Maine show nothing of the kind. 

Other reasons might be given (such as no dead 
fish floating in the harbour next day, and so forth) 
but enough has probably been said to raise a grave 
doubt on the accuracy of the finding of the United 
States Court of Inquiry. The difficulty was to 
account satisfactorily for the results of the Maine 
explosion from internal forces alone, and this, 
no doubt, weighed so strongly with the Court (which 
from its report, evidently examined the matter very 
carefully and honestly) as to cause it to come to the 
conclusion that the bottom must have been driven 
up by some external force. The grave objections 
and contradictions entailed by this finding, which 
have been pointed out in these articles, do not 
appear to have been considered by the Court, and 
at the time of the finding it probably seemed to the 
Court a palpable case of a ship blown up by a mine. 
The perusal of Captain Converse’s evidence, how- 
ever, shows the reader that he was puzzled, and no 
wonder. He was suddenly shown a most compli- 


of the finding of the Court. But where does it| cated over-water wreck ; also a rough sketch of 
land us? Evidently, if the magazines were driven] what was said to be under water, and he could 


into the air by the first great explosion of a great! scarcely have had time to sift the very diverse evi- 
mine under the ship’s bottom, the contents of the | dence on the explosion itself given by the survivors 
magazines would explode in the air. There was no | and spectators from a small distance. 


such phenomenon. Many people saw the crater of | 
explosion ; not one even hints at any explosion in | 


the air. 


Moreover, the evidence of the entire wreck gives | 


the most positive and convincing proof that the 
magazines exploded when they were still in the 
ship, and the evidence of the crew of the steam 
launch shows that it occurred when the ship was 
still floating alongside the launch. 

Thirdly, had the disaster to the Maine been 
caused by the explosion of a large mine under her 


The doubt as to the accuracy of the Court’s find- 
ing would become almost a certainty if it be pos- 
sible to interpret the wreck as the result of internal 
forces alone. 

I feel that this can be done, and beg my readers 
to patiently examine the following attempt at an 
explanation which suggested itself after perusing 
the ingenious theory propounded in a leading 
article on the subject published in ENGINEERING on 
April 22 last. This theory, that the bottom was 
bent by the sinking of the fore part of the Maine 





when the after part was still water-borne, the sides 
and decks of the midship having been removed by 
an internal explosion, and ‘‘ that the after part nay 
have moved after the stem became embedded in the 
mud,” appeared to me to account for the wreckage, 
whereas the finding of the Court did not. 

On examining the theory, the following diffi- 
culties, however, presented themselves : 

1. Fourteen feet of water under the bottom of 
Maine would scarcely give a sufticient scope for the 
suggested action. 

2. Which, moreover, relies on Exhibit H. Ex. 
pert diver Dwyer, however, disproved its accuracy. 
The flaps marked A B on the sketch, instead of 
being hinged horizontally (as shown), must be hang- 
ing on nearly vertical hinges, the fore body lying 
on the mud on its starboard beam ends ram down, 
instead of as shown in the sketch. 

Nevertheless, this theory was a brilliant and 
clever conception, and very helpful, as indicating 
the kind of action which may have produced the 
wreck, without resorting to the idea of a great sub- 
marine mine with its accompanying treachery. 

My theory is as follows : 

1. That a small initial explosion occurred in or 
close to the 6-in. reserve magazine—port side— 
about frame 27 (see Figs. 1 and 2, page 505, Enut- 
NEERING, April 22). 

2. That the contents of this magazine immediately 
became involved, N.B.—The contents of this maga- 
zine first stated to be only 2001b. of saluting powders 
was afterwards corrected. ‘‘The saluting powder 
not being shown so as to require a new supply or a 
new requisition, we must have had very much 
more than 200 1b.” .... ‘*Could not say even 
approximately how much was in that magazine” 
(Lieut. Holman, page 36). 

The energy of this explosion would be mainly 
directed to the lines of least resistance, viz., to 
the adjoining 10-in. shell-room starboard of it, 
and to the 6-pounder magazines forward, and to 
starboard of it. At the same time, a tremendous 
pressure would be exerted upon the longitudinal 
bulkhead to port which separated it from coal 
bunker A16. 

3. This pressure being increased by the further 
ignition of parts of the contents of the 10-in. shell- 
room and of the 6-pounder magazine, it would find 
a vent, and at the same time involve the 10-in. 
magazine under the starboard turret, as also the 
forward 6-in. magazine. The principal weight of 
the ship at this part of the ship being on the star- 
board side, if the initial explosion occurred on the 
port side as suggested, the result would be decks 
lifted, then port side blown out. 

4. Having found these vents, the cumulative 
explosion which lasted, perhaps, 2 seconds, perhaps 
3 seconds, and possibly more, and which was so 
graphically described by one of the survivors—as 
simply ‘‘the roaring of the ship,” would be dis- 
charged through these vents towards port—driving 
everything before it to port that previously existed 
in that part of the ship. 

5. The final explosion of the large 10-in. maga- 
zine would then occur and drive out everything 
before it within 50 deg. or 60 deg. of the zenith, but 
being a slow-burning powder — ‘‘ brown” — its 
principal effect would still be towards the vents 
already opened, viz., upwards and to port, but 
with sufficient violence to send the débris to the 
port side, of the City of Washington moored 300 ft. 
on the port quarter of the Maine. ; 

The principal discharge of this huge accumulative 
explosion being to port, and its duration being an 
appreciable time period, the ship itself in the 
vicinity of frame 27 was evidently subjected to a 
very powerful reactionary force ; in fact, the ship 
itself was like a floatingrocket—burst near the centre 
—and driven sideways by reaction to starboard. 

When the great final explosion occurred, com- 
pleting the demolition of the ship’s sides, decks, 
&c., it would also drive the double bottom down- 
wards ; but the mud being so close, a reaction or 
recoil would ensue, tending finally to buckle the 
bottom upwards, and this would occur at the same 
moment of time that the wall of water surrounding 
the crater of explosion fell back to the axis of ex- 
plosion after the gas pressure had expended itself. 
Moreover, at this same instant, the after body of 
the Maine would be subjected to a water pressure 
on its immersed cross-section tending to drive the 
after body forward—but I take it that this force 
would be small in comparison to the reactionary 
force to starboard due to the explosion itself during 
its accumulation of pressure. Whether so or not, 
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there were evidently several important forces, one 
tending to drive the after body forward ; another 
tending to drive the whole ship to starboard, and 
to rupture her at its point of application; and 
another tending to buckle the ship’s bottom up- 
wards. At the same instant of time the bow chain by 
which the vessel was singly moored, is strained to 
ort. 

Evidently these forces would tend to bring about 
precisely what is now known about the wreck. The 
bow ‘‘ sunk like a shot” one witness said, and the 
momentum of the ship to starboard, would bring 
the fore body into the position described by the 
professional divers. The simultaneous motion of 
the after body to forward and to starboard would 
crumple and twist that portion of the double bottom 
still remaining in such a manner as not only to 
twist the bent keel at frame 18 in the manner of 
a knuckle joint—but also to account for the longi- 
tudinal corrugations in the inner skin of the double 
bottom noted by ship’s diver Olsen. 

There is nothing in the least degree improbable 
in the above theory of the Maine disaster, and it 
agrees with the wreck, which, after all, is the most 
important and reliable witness. It is based prin- 
cipally on the reaction caused by the explosion 
itself to starboard horizontally during the whole 
time of the ‘‘roaring ;” also to the reaction from 
the muddy bottom from the final great explosion. 
It takes into consideration the bow chain and the 
inrush of water (with its floating bodies) to fill the 
crater of explosion. 

The proximate cause of the explosion may never 
be known. If due to any neglect, the culprit may 
be dead ; and, if he be still alive, he would natu- 
rally take considerable care to let it remain un- 
known. For my own part, I think it was due to 
coal heating in bunker A16, which was what is 
known as a “difficult bunker,” 7.e., one that it 
was not easy to fill or empty. It was full of soft 
coal ‘‘ Pocahontas ” (page 152), 40 tons, and had 
been so for some time. There was evidently some 
fear as to coal heating in the bunkers, although 
nothing of the kind had occurred in the Maine. 
Her bunkers were fitted with ‘‘the usual thermo- 
stats” (page 154), but ‘‘they did not work very well. 
Sometimes they rang when there was no coal in the 
bunker.” The United States’ practice appears to 
be different from H.M. Navy as regards the lining 
of magazines. An officer of H.M. Fleet, high in 
command, informs me that ‘‘the powder magazines 
in our service are always lined with wood, so that 
the powder cases can never touch the steel or iron 
bulkheads—whether the adjoining compartment 
is or is not a coal bunker. As a rule, the magazines 
are not next to the coal bunkers—indeed, it is 
quite the exception if they are.” The evidence on 
the Maine showed that a powder tank in the 6-in. 
reserve magazine lay against the steel bulkhead— 
metal to metal. In fact, there were only two thick- 
nesses of this metal in contact between the soft coal 
and the saluting gunpowder, and this although it 
was considered necessary to equip the coal bunkers 
with thermostats. Comment is unnecessary. 

Again, as regards rockets, which have ever been 
such a fruitful source of explosions, Lieutenant 
Holman was asked (page 141) to ‘‘ state where 
rockets and blue lights and such things were stowed 
on board the Maine,” and replied, ‘‘In the chart 
house or the pilot house upon the bridge.” 

(). ‘** All of them ?” 

A. ‘‘ All of them, Ithink. I do not know of any 
having been moved from there. They were stowed 
there originally, and I know of no move having 
been made.” 

No other witness was asked about the rockets. 
On the whole, there seems to be no necessity for 
going outside the ship to account for the primal 
explosion. 

Of course, it may have been due to a small con- 
tact charge, but the only evidence in favour of it is 
a “‘cock and bull” story in an anonymous letter, 
which was treated by the Court with the silent con- 
tempt it deserved. 

It therefore seems to the writer. that Americans 
Should dismiss from their minds the idea that the 
Maine was blown up by the Spanish authorities, or 
with their cognisance—all the evidence pointing 
entirely in the other direction, viz., that the 
disaster was purely accidental, and that the ex- 
plosions were confined to the interior of the ship. 


APPENDIX. 


‘ ic contents of the forward magazines were as 
low : 








Forward Magazine : 
99 full charges, 6-in. B. LR. 
164 reduced =, 6-in. B.L.R. 
146 common shell, 6-in. B.L.R. 
100 armour-piercing shells, 6-in. B.L.R. 
24 shrapnel, 6-in. B.L.R. 


Forward Fixed Ammunition-Room : 
1672 rounds, 6-pounder steel shell. 


1232 SC, a common shell. 
nt re blank. 
1020, 1-pounder steel shell. 
660 ,, . common shell. 
10,000, ball cartridges, 6 millimetres. 
9000 38 


Forward 10-In. Shell-Room : 
90 common shell, 10-in. B.1.. R. 
74 armour-piercing, 10-in. B.L.R. 
Forward 10-In. Magazine: 
92 full charges per 10-in. B.L.R. 
88 reduced charges, per 19-in. B.L.R. 
Reserve Magazine: 
113 full charges, per 6-in. B.L.R. 
51 reduced charges, per 6-in. B.L.R. 
3400 rounds spare saluting powder in tanks. 
100 lb. shrapnel and impulse powder. 

But Captain Wainwright (page 270) testified to the 
recovery, by divers, of 35 powder tanks, 6-in., and 
10 powder tanks, 10-in., and that powder was found 
in two of them... showing that the whole of 
the above contents of the forward magazines could 
not have exploded—that a certain portion escaped 
ignition. 








THE BIRMINGHAM SHOW. 

THE Royal Agricultural Society of England had 
arranged to hold this year’s Show at Maidstone. 
The unfortunate outbreak of enteric fever, how- 
ever, rendered the plan impossible ; for although 
the danger of infection may be past, no one cares 
to go to a town so soon after such a visitation. 
Further, at the period when the preparations must 
have commenced, if the original arrangement had 
been carried out, it was by no means certain that 
the health of the place would be re-established by 
the month of June. The Society was therefore in 
a very difficult position; fortunately the city of 
Birmingham came forward with an invitation, and 
the meeting was transferred to the capital of the 
Midlands. It is somewhat of a figure of speech, 
however, to speak of the gathering as being at 
Birmingham ; as Four Oaks Park, the site of the 
Show, is some nine miles distant. There are, 
however, two lines of rail by which visitors can be 
carried to within a few minutes’ walk of the 
entrance, and hence the access is really easier than 
usual, for often the Show ground can only be 
reached by a three or four miles’ drive. The park 
itself is most admirably suited for the purpose ; 
it is on high ground, and is of ample size ;. it only 
needs fine weather to render the Birmingham Show 
one of the most successful of the series, the par- 
ticulars of which, according to custom, we print in 
the annexed Table. 

To many persons unacquainted with the locality, 
the name of Birmingham suggests nothing but tall 
chimneys and the pit heaps of the Black Country. 
Agriculture forms no part of the mental picture 
they limn of the locality and its industries. Now, 
although there is some truth in the popular idea, 
yet it is terribly one-sided. The Black Country 
undoubtedly exists, but it is only a blot on an 
otherwise beautiful expanse of scenery. <A few 
minutes’ ride in the train bears the citizen of 
Birmingham into green suburbs, and it is not long 
before he finds himself in some of the most beau- 
tiful pastoral and agricultural districts of England. 


In attending the trials of motor vans, which we | 


reported last week, we rode all day, starting from 
the Show ground, through scenes which drew forth 
constant expressions of delight. We went past 
waving crops, fine trees, and well stocked preserves, 
and it was difficult to believe that we were within a 
dozen miles of Birmingham. It was quite clear to 
us that the Show was to be held in a farming coun- 
try, and that it was not merely in a district that 
could be relied upon to produce plenty of gate 
money. No doubt visitors will be very numerous 
from the pits, the iron works, and the shops, but 
that is no reproach to the Society as long as the 
interests of agriculture are not neglected. 

We have already reported the trials of self- 
moving vehicles in our last issue, and it only re- 
mains to add that the Daimler Motor Company, 
Limited, of Coventry, received the first prize of 
1001. for vehicles carrying 1 ton, that the Lanca- 
shire Steam Motor Company, of Leyland, Preston, 
received the first prize of 1001. for vehicles carry- 


| 


| 











Country Meetings of the Royal Agricultural Socicty of 
England since its Establishment. 
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Number | . Financial 

Year. | Place of Country of Im- Le eee Result. 

| eeting. plements lad itted (+ = Profit 

| Entered, |*@mutte — =Loss.) 

| | £ 
1839 Oxford... 54 | | 1,162 
1840 {Cambridge .. 115 | — 938 
1841 Liverpool 312 | — 2,166 
1842 Bristol 455 | — 1,86 
1843 Derby - 508 | — 8,164 
1844 {Southampton 948 |} “-— 2,142 
1845 |Shrewsbury 942 | | — 2,095 
1846 |Newcastle .. 735 | — 2,188 
1847 Northampton 1,321 7 | 1,636 
1848 York... .. iT: a ae -- 2,826 
1849 | Norwich 1,882 | : 1,958 
1859 Exeter 1,223 ‘ 1,629 
1851 | Windsor x ; 1,294 
1852 =| Lewes oa 1,722 : 3,218 
1853 | Gloucester .. 1,803 36,245 — 2,084 
1854 =| Lincoln 1,897 37,635 1,002 
1855 =| Carlisle 1,314 37,533 860 
1856 (Chelmsford 2,702 32,982 1,982 
1857 _— | Salisbury 2,496 37,342 346 
1858  |Chester 3,648 62,539 | + 1,119 
1859 | Warwick 4,618 55,577 | + 1,433 
1860 (Canterbury . 3,947 42,304 | — 2,005 
1861 {Leeds 5,488 145,738 | + 4,470 
1862 Battersea .. 5,064 124,328 | 3,634 
1863 Worcester .. 5,839 75,807 1,279 
1864 Newcastle .. 4% 4,024 114,683 + 1,342 
1865 —— an Dy 4,023 88,036 — 743 
1866 oShow.. ats aa a nd 
1867 pod St. Edmunds 4,804 61,837 -— 2,040 
1868 eicester .. --| 6,369 97,138 + 488 
1869 a «| <a 189,102 + 9,153 
1870 xfo’ “ ax) “ae 72,053 — 2,504 
Isr | Wolverhampton* | 7650 | 107°519 | 2°175 
1872 ardi in --| 5,843 5,185 — 602 
1873 Hull... sess | 104'722 Sa 
a oe | pee 71,989 | _— ri 

75 aunton x 47,768 — 4,57 
1876 | Birmingham | 6,414 | 163,413 | + 3,424 
1877 [Liverpool .. | 6,930 | 138,84 | + 3,947 
1878 Bristol | 6,837 122,042 +. 1,667 
1879 bee --| 11,878 187,323 —15,064 
1880 arlisle ia és 4,196 92,011 | — 638 
1881 | Derby a 6,060 | 127,903 | + 4,528 
1se3. (York. | ess | weit? | + 5,100 
§ ork. . ps a 28,117 | + 5, 

1884 |Shrewsbury 5,241 94,126 + 2,301 
1885 =| Preston | 5,313 94,192 + 1,921 
1886 {Norwich | 4,656 104,909 | — 1,062 
1837 Newcastle .. | 3,616 127,372 — 2,029 
1888 |Nottingham 4,717 147,927 + 4,229 
1889 |Windsor .. 7,446 155,707 — 4,966 
1890 Plymouth .. | 4,143 97,141 — 2,197 
1891 Doncaster .. 5,347 111,500 + 104 
1892 Warwick ay 5,430 96,462 + 2,055 
1893 Chester fe mi | 5,527 115,908 + 2,404 
1894 +=|Cambridge . . 6,031 111,658 + 1,096 
1895 |Darlington .. | 5,855 109,310 | + 653 
1896 | Leicester | 6,447 | 146,277 | + 3,000 
1897 |Manchester | 7'340 
1898 |Birmingham | 4,938 














* Exhibition of duplicate implements prohibited after 1871. 


ing 3 tons, and the Steam Carriage and Wagon 
Company, Limited, of Chiswick, London, the second 
prize of 501. in the same class. There was also a 
competition as to the best method of safe-guarding 
chaff-cutters to comply with the Chaff-Cutting 
Machine (Accidents) Act, 1897. In this Messrs. 
Richmond and Chandler, Limited, of Manchester, 
received the sole prize of 10/. 
ENGINES. 

In accordance with custom we commence our 
detailed report with the engines. We never saw 
a better display of these than there is at the Bir- 
mingham Show. In spite of the goodness of trade, 
and of the impatience of customers to get their 
orders executed, all the leading engineers make 
their accustomed display, and some have even 
gone beyond it. Needless to say that very few have 
brought novelties. This is not the time when the 
head of a large concern can devote either his own 
tire, or that of his head draughtsman, to getting 
out new designs, unless he be somewhat of a 
mechanical enthusiast, for most establishments are 
behindhand with their work, and those which are 
not, recognise the necessity of making hay while 
the sun shines. There is the prospect of twelve- 
months’ most prosperous trade, but what will fol- 
low no one cansay, and he would be an imprudent 
man who would trust very much to the following 
year. The curve of commercial prosperity is very 
like the load diagram of the electrical engineer ; 
it has very sharp peaks, and the peaks are far 
apart. 

At the time of the last Smithfield Show we noted 
a newly-designed traction engine by Messrs. Clay- 
ton and Shuttleworth, of Lincoln, and now we 
illustrate another which appears at the present 
Show. As will be seen on reference to page 788, 
the engine departs in many ways from the designs 
hitherto associated with its makers’ name. It has 
been built for the Khedive of Egypt, and has 
hauled more than 26 tons up a long hill near 
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REHEATING FURNACE FOR SLABS AND PLATES. 


Lincoln, the gradient being 1 in 8 part of the way. | gearing on the outside of the engine is securely 
The engine traversed the incline at a good speed | cased to protect it from dirt. The following are 
without a stoppage, steam blowing off all the way. | some of the principal dimensions : 

~ It has the usual two speeds, the inside gear wheels 

sliding on a square countershaft, no keys—either Diameter of cylinder... ... 9 in. 

sunk or cut out of the solid—being used. The Stroke en Ars Sit Beg 12 ,, 
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Hypraviic Dovsiina MACHINE. 


| Flywheel ... re 2 ... 4 ft. 6 in, in dia- 
meter by 64 in. wide 
Driving wheels... es ... 6 ft. 3 in. in dia- 
meter by 16 in. wide 
Leading ,, say one ... 4 ft. in diameter by 
9 in. wide 
Speed on road... ots ... 2 miles and 4 miles 
per hour 
Steam pressure... =e aed 150 Ib, 
Hydraulic test pressure ... sss 250 ,, 
Revolutions per minute ... ike 155 


This engine is exhibited among the machinery in 


threshing machine. 

Messrs. Robinson and Auden, Limited, Wantage, 
Berks, show three vertical high-speed engines of 
the kind we illustrated last week, fitted with the 
governor of which we published the drawings. 
One of these engines has been constructed for 
driving the electric light plant at the chief station 
of the Metropolitan Fire Brigade. It is fitted 
with a piston valve, and in order to get the valve 
close to the cylinder with short ports—a most 
important matter in short-stroke high-speed en- 
gines—the valve rod is brought out at top and 
bottom of the valve chest, and connected to a 
C-shaped yoke piece which surrounds the chest, 
and has the eccentric-rod pivotted to it near the 
centre. This simple expedient appears to work 
well. 

A very small portable engine, designed for use 
in Italy with a threshing machine of corresponding 
dimensions, is shown by Messrs. Ruston, Proctor, 
and Co., Limited, Lincoln. It hasa 5-in. cylinder, 
with a stroke of 6in., the boiler being mounted on 
a single pair of wheels, and fitted with shafts for a 
horse to be harnessed to. The boiler is of the 
return-tube type, there being a circular furnace at 
one side, and fire tubes at the other side, the 
furnace doors and the smokebox being naturally 
at the same end of the boiler. The same firm show 
a 6 horse-power traction engine without link motion, 
the reversing being effected by shifting the eccentric 
on two keys in the crankshaft. 

Messrs. T. Coulthard and Co., Preston, show three 





small well-designed and finished engines. These 


motion, together with a petroleum engine and a 
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are compound, the exhaust for the high-pressure 
cylinder being made to traverse a jacket around the 
steam pipe, the result being that it is dried in its 
passage, and the consumption of steam is reduced 
to a very economical point, considering the small 
size of the engines. The lubricating arrangements 
have been worked out with much care, there being 
sight-feed cups to each part, and all being shut off 
by a single cock when the engine is stopped. The 
eccentric-rod and the connecting-rod are hollow, 
and oil is fed down through them to the eccentric 
and crankpins. There is a piston valve to each 
cylinder, and the crank races are boxed in to pre- 
vent splashing. Altogether the engines are a capital 
job. Steam is supplied by a water-tube boiler of a 
type which is akin to the Yarrow. The fuel is petro- 
leum, there being a single main burner with a pilot 
burner to keep the vaporiser hot during meal times, 
and during stoppages when the engine is applied 
to a motor car. A second water-tube boiler 
of circular form is shown, with a circular burner 
in the centre. It has 85 square feet of heat- 
ing surface, and several feet of superheating sur- 
face. Steam has been raised in this to 150 Ib. in 
18 minutes. We hope to illustrate it shortly, when 
we shall give further details. 

Messrs. Mann and Charlesworth, of Dewsbury- 
road, Leeds, show a steam tipping wagon, which 
was entered for the motor van trials, but was not 
ready in consequence of the engineers’ strike ; 
indeed, it is not yet complete. It follows the trac- 
tion engine model much more closely than any of 
those which competed. The engine is of the loco- 
motive type, except that it is fired from the side 
instead of from the end. The coal bunker is 
at one side of the firebox, and the water tank 
at the other, about midway between the driving 
and steering wheels. The engine is on the top 
of the boiler, and there are three speeds, the 
lowest being less than 2 miles an hour, and the 
fastest about 6 miles, the gearing being arranged 
much as in the traction engine. The arrangement 
of the wagon is peculiar. The body is high up, 
nearly at the level of the top of the firebox. It 
can be tipped to discharge, and there is winding 
gear to replace it. The driving wheels are double, 
that is, each wheel is made of two rings, one of 
which belongs to the engine, and the other to the 
wagon, there being an independent spring to each. 
The two rings are ordinarily bolted together, but 
by withdrawing the bolts, the wagon with its wheels 
can be entirely detached from the engine and re- 
moved. Then the engine becomes a small agricul- 
tural locomotive, and can be used for power pur- 
poses, such as chaff cutting. The steering is done 
by a wormwheel on the fore carriage. The exhaust 
steam is partly condensed in a feed heater, and is 
then passed in a pipe twice across the smokebox in 
order to superheat it and render it invisible. 

Road rollers have long ago attained a high degree 
of efficiency, but hitherto the mechanic has done 
little in preparing the road for the new metal 
to be rolled into it. We see a number of men 
laboriously picking up the surface to a small depth, 
and occasionally on the Thames Embankment one 
may come across a primitive kind of plough drawn 
behind a roller or ripping the surface. Once, we 
remember, there was an exhibition of scarifiers (see 
ENGINEERING, Vol. lvii., page 496), but it cannot be 
said that a complete solution of this important 
question has hitherto been found. Now, how- 
ever, it seems probable that the scarifier will 
become a part of the roller, and the work 
will be thoroughly and economically done. 
Messrs. Aveling and Porter, of Rochester, show 
an engine so fitted. At one side of the bunker is 
fitted a frame on which is a heavy shaft carrying 
steel bars, hardened and pointed to act as scarifiers. 
These bars are fixed in a kind of tool-box, half 
being set to cut as the emrine goes forwards, and 
half as it goes backwards, the box being rocked 
over by a lever when the change of motion is made. 
The whole tool-box can be raised and lowered by 
worm gear to set the depth of cut. The frame is 
tied at its outer side to the end of the main axle, 
the chief part of the strain being thus taken. 

Messrs. R. and B. Bomford, of Evesham, also 
show Bomford and Evershed’s spring road scarifier. 
This we hope to illustrate in an early issue, and 
therefore we shall now content ourselves with a 
very brief description. It is affixed to a road 
roller, great care being taken to bring the strains 
on the main axle. The tool-box is provided with a 


leading wheel which runs on the road, and lifts and 
lowers the tools according to its irregularities, and 





each tool can be adjusted separately by a screw. | these, although there are changes in detail which 


The whole arrangement is carried on springs both | 


vertically and horizontally, so that its vibrations 
are not communicated to the engine. At the end 
of the forward traverse of the engine, and as soon 


as it begins to back, the tools rise automatically off 
the road, and are retained in that position until the | 
engine has got back to the beginning of the course, | inch. 


could be described by aid of drawings. One engine 
is fitted with a self-starter, consisting of a wrought- 
iron receiver of considerable strength. When the 
engine is stopping, this is, by a valve, connected 
with the cylinder, and is pumped full of air at a 
pressure varying from 40 lb. to 100 lb. per square 
When the engine is to be started the 


when a touch of a lever returns them into the/vaporiser and the ignition tube are made hot, a 


working position. 


We expect to see scarifiers | little oil is pumped through by hand, and then the 


become a part of the usual equipment of a road- | compressed air is admitted to the cylinder, driving 


roller. 


the engine for a few revolutions until the regular 


Steam pumps are not usually classed as steam | régime is established. A similar contrivance was 
engines, but as we have only two to notice, it will | used for gas engines some years ago, we believe. 


be well to refer to them here. 


are of the type in which the valve is moved by steam 
pressure without the use of levers or tappets. The 
first is for boiler feeding, and the second for general 
purposes. We hope to illustrate one of these 
pumps in an early issue, and therefore reserve our 
description for the present. 

To conclude a notice of this kind without some 
mention of the many splendid exhibits of steam 
engines by leading makers, seems like omitting 
the part of the Prince of Denmark from the play 
of Hamlet. But our rule is to confine ourselves 
to novelties, and if we were to infringe it and give 
rein to the admiration which we feel for the 
splendid productions of such firms as Messrs. 
Aveling, Messrs. Fowler, Messrs. Robey, Messrs. 
Ransomes, Sims, and Jefferies, Messrs. Marshall, 
Messrs. Burrell, Messrs. Maclaren, and others we 
have not already referred to, our space would be 
inadequate to the purpose, and we fear the less 
enthusiastic of our readers would tire ere they 
came tothe end. It is sufficient to say that each 
of these firms fully maintains its reputation. 


Gas AND Orn ENGINES. 


There is a very large display of gas and oil 
engines, the leading makers in many instances 
showing engines of considerable size, while the 
small makers generally strive to produce simple and 
cheap machines, adapted for those who have shallow 
purses, and who consider capital outlay rather than 
working expenses. All the manufacturers—big 
and little—have lots of work on hand, if we may 
believe their own accounts, especially for oil en- 
gines. Undoubtedly petroleum engines are made 
in large quantities, and yet it is wonderful how 
seldom one comes across one at work. We are told 
that they go to the colonies, like our cast-off gar- 
ments, and if this be so, some of them must furnish 
quite respectable annuities to the local mechanics, 
for they take a great deal of coaxing even while 
they are in the hands of the makers, who may be 
supposed to know their ways better than an up- 
country farmer. Of course there are notable ex- 
ceptions, but oil engines are often ‘‘ kittle cattle” to 
manage. 

Messrs. Crossley Brothers, Limited, of Man- 
chester, have an imposing display of gas and oil 
engines. At one end is a high-speed electric light 
gas engine of 100 brake horse-power, to run at 
230 revolutions per minute. It has a 7-ton flywheel 
7 ft. 7 in. in diameter and 21 in. wide, a most mas- 
sive affair. Then come in descending series engines 
of 45} brake horse-power, 22 brake horse-power, 
16 brake horse-power, 5? brake horse-power, 
4 brake horse-power, and 1} horse-power. In all 
cases the brake horse-power is from two to three 
times the nominal horse-power, and this without 
the use of the scavenger exhaust pipe. We under- 
stand that the burnt gases are now completely 
evacuated from the cylinder by a new arrangement 
of valves, and by properly arranging the times of 
opening and closing. The exhaust valve is opened 
with the engine on the centre, and is held open 
while the piston makes a stroke and a quarter. It 
follows that the air and exhaust valves are both 
open together fora short time ; during this period 
the incoming air sweeps the gases outof the clearance 
space into the exhaust passage, and the charge con- 
sists of gas and air only. The compression is high, 
the resulting economy being such that the medium- 
sized engines are guaranteed to run with 16} 
cubic feet of gas per brake horse-power, while 


the little ones even can be run on 17 ft. per| 


indicated horse-power. The increase which has 
taken place in the power and efficiency of the 
Crossley gas engine in the last three years has been 
very remarkable. On the same stand are six oil 
engines. There is not much to chronicle regarding 


They are the manu- | 
facture of Messrs. Lee, Howl, and Co., Limited, of | 
Tipton, under Howl and Attwood’s patents, and | 











Messrs. Tangye’s, Limited, are on their native 
heath at Birmingham, and as usual have a fine 
stand. Their novelty is a portable oil engine with 
a water cooler, which is stated to keep the water 
at a suitable temperature through a long day’s work. 
The engine has the usual cast-iron bed. This is 
mounted on a frame of plates and channels which 
forms a water tank. A centrifugal pump circulates 
the water through the jacket and delivers it under 
a canopy over the engine, discharging it through a 
perforated pipe in jets which impinge and break 
on the underside of the roof. The spray trickles 
down sheets of perforated metal, to be caught in 
gutters and returned to the tank. There is thus 
very free exposure to the air, and ample oppor- 
tunity for the water to part with its heat. 
Several stationary gas, oil, and steam engines, as 
well as a number of steam pumps and tools, are 
shown onthe same stand. Of the Hornsby-Akroyd 
oil engine, manufactured by Messrs. Richard 
Hornsby and Sons, Limited, Grantham, it is almost 
unnecessary to speak, for we have kept our readers 
fully informed concerning its development, both 
before and since it gained the Society’s gold medal 
at Cambridge. It is worth while, however, to call 
attention to the fact that the governing is not done 
by a hit-and miss motion. The oil is delivered to 
the vaporiser by a pump, but near the outlet there 
is a spring-loaded valve controlled by the governor. 
When the engine is running fast the governor holds 
the valve more or less open, and allows a part of 
the oil to run back to the tank, while, when the 
speed is low, the whole delivery of the pump is sent 
into the vaporiser. The stroke of the pump can be 
adjusted by hand, and for steady work can be so set 
as to leave the governor very little to do. 

If our memory serves us correctly, this is the 
first time that Messrs. Pollock, Whyte, and Wad- 
dell, of Johnstone, Renfrewshire, have appeared 
at a Royal Show. They exhibit three oil engines of 
the type they sent to the Brussels Exhibition, an 
illustrated description of which appeared on page 622 
of our last volume. The oil is fed down by gravity 
to the vaporiser, and the supply regulated by an 
inertia governor and a hit-and-miss device. Next 
to their stand Messrs. James B. Petter and Sons, 
Yeovil, show four oil engines varying from 1} to 
6 horse-power. These have gravity feed under the 
control of the governor, while a single lamp serves 
to heat both the vaporiser and the ignition tube. 
Close by Messrs. Robert Stephenson and Com- 
pany, Limited, of Newcastle-on-Tyne, show their 
well-known ‘‘ Rocket” oil engine. Messrs. George 
Davies and Co., of Abergavenny, show a 4 
horse-power ‘‘ Paragon” engine, which is an adap- 
tation of the Day gas engine. This design is pretty 
well known, but we may remind our readers that it 
is quite unlike the ordinary engine. There are no 
valves in it whatever, the passage of the pistons 
over ports in the cylinder wall serving the same 
purpose as air valve, oil valve, and exhaust valve. 
The crank chamber is entirely closed, and forms, 
with the front of the piston, a pump into which 
air is first drawn and then compressed to about 
3 1b. per square inch. This air is then admitted 
to the upper side of the piston (the engine is ver- 
tical) to drive out the products of combustion and 
combine with the oil to form the charge. The oil 
is fed by gravity to a cock on the side of the 
cylinder, and at the right moment, spurts on to 
the piston to be thrown on to the cylinder cover 
and then vaporised. The cover is not jacketed, 
and further receives heat by conduction from the 
ignition tube, which is screwed into it, and kept 
hot by a lamp. The engine runs at a very high 
speed and has an explosion every revolution, so 
that it gives a considerable power for its size. The 
governor throttles the oil supply. 

The oil engine of Messrs Fielding and Platt, 
Limited, of Gloucester, has been re-designed, and 
is now described as ‘“lampless,” that is the ex- 
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plosion is effected by the heat of the combustion 
chamber, and not by an ignition tube kept incan- 
descent by alamp. From the rear of the cylinder 
there projects a small combustion chamber, with a 
passage around it through which the exhaust gases 
are led. These keep the chamber quite hot, once 
the engine has got to work. The oil pump is 
worked by a hit-and-miss device from the 
governor, and the oil is sucked forward into the 
vaporiser by a supplementary air supply. Separate 
air and exhaust valves are used. The hit-and-miss 
motion which operates the oil pump has a graduated 
quadrant which gives a gradually decreasing stroke 
to the pump as the speed rises, until at last it 
fails to work the plunger at all. Two small oil 
engines and a gas engine are shown by Messrs. Car- 
son and Toone, of Warminster. In the former a 
single lamp serves to heat both the ignition tube and 
the vaporiser, and the governor controls the speed 
by holding the exhaust valve open when the engine 
runs too fast. Messrs. Clayton and Shuttleworth, 
of Lincoln, have rearranged some of the details of 
their oil engine, which is fired without the use of an 
ignition tube. The governor works the pump 
through a hit-and-miss motion, and also the air 
inlet valve. There have also been some small 
mechanical alterations made in the engine of Messrs. 
J. and F. Howard, of Bedford. Nayler’s patent 
oil engine, of 2 brake horse-power, is shown by 
Messrs. Nayler and Co., of Hereford. It is of 
the gravity feed type, the oil being placed in an 
elevated receptacle, from which it runs to the 
vaporiser. The governing is effected by holding 
the exhaust valve open when the speed is above the 
average ; there is a lamp which heats both the 
ignition tube and the vaporiser. Gas or oil engines, 
or both, are likewise shown by Messrs. E. Hum- 
phries and Co., Pershore; Messrs. Blackstone and 
Co., Stamford ; Mr. R. Scholefield, Kirkstall-road, 
Leeds; Messrs. Hardy and Padmore, Limited, 
Worcester ; the Campbell Gas Engine Company, 
Halifax ; the Trusty Engine Company, Cheltenham ; 
Messrs. Robey and Co., Lincoln ; and the Wolseley 
Sheep Shearing Company, Limited, Gresham 
House, London. Most of these have already been 
described in our columns. 


IMPLEMENTS. 


A visit to the show raises the question whether 
it is not equally important to the farmer to have a 
knowledge of mechanics as a thorough acquaintance 
with agriculture. On a large farm, on which full 
advantage is taken of machinery, it would be quite 
possible to convert a profit into a loss if the tenant 
did not look well after his implements, aud see 
that they did not suffer undue depreciation. In 
proportion to his turnover the modern agricul- 
turalist employs a larger value of machinery than 
most manufacturers, and he has to use it under 
very disadvantageous conditions, moving it about 
in the open air, and leaving it exposed to the 
sun and the rain, while the men in whose charge 
it is placed are often most ignorant. To meet 
conditions such as these needs special knowledge 
and experience on the part of the designer, 
and probably a good deal of what appears like 
rough and cheap work in some implements is 
really a scientific adaptation of means to ends. 
There are many most important differences between 
farm machines and manufacturing apparatus, the 
chief of which is that the former do very few hours’ 
work in the year. Take a reaper, for instance ; it 
isin use for two or three weeks in the autumn, 
and even during that brief period there are days 
when it is idle by reason of the weather, or from 
the state of the crops. It would be absurd to 
design such a machine as if it had to work 54 
hours a week all the year round. Methods and 
appliances may be used that could not endure 
such continuous work. When a whole year’s 
interest on the first cost, together with a sum for 
depreciation and amortisation, has to be earned 
during the brief period of harvest, it is evident 
that the machine may easily be too well con- 
structed to be of any commercial advantage to the 
buyer. A farm is not a factory, and a good deal 
of the abuse which is directed against our agri- 
culturists arises from forgetfulness of that fact. 
Whole columns have been written about their want 
of enterprise in not taking advantage of scientific 
appliances, and much of this would be justified if 
they got a crop every month; but with a crop 
once a year—and not always that—it is easy to lose 
more in the interest on elaborate machines than 
these can possibly save in working expenses. It 


is from this cause that we see such a wonderful 
variety in design and finish in different classes of 
farm machinery. In those which work fairly 
continuously, like portable and traction engines, 
the best workmanship, the finest material, and the 
most careful methods of construction are to be found, 
while at the other end of the series, in machines 
of short seasonal use, we see another class of con- 
structive ideas exemplified. Both systems are 
equally scientific, equally good mechanics, unless, 
indeed, we give the higher place to the latter; for 
after all it is easier to make a machine as good as it 
can be, than to steer the happy course of making 
it meet all the requirements which it will have to 
fulfil, without any redundancy of material and 
workmanship. 

Our readers are well acquainted with the hay 
and straw press made by Messrs. J. and F. 
Howard, of Bedford, for we have reported the various 
improvements made in it since it first appeared at 
the Newcastle Show, if we remember rightly. 
Now, as shown by the engraving on page 789, it 
has received a most important and valuable modifi- 
cation. Formerly, when enough material had been 
compressed to form a bale, a board was slipped into 
the trough to make a division between the two quan- 
tities of material, and then the bale was wired, a 
man standing at each side of the machine, one pass- 
ing the wires through by a long needle and the 
other twisting them. In the present machine the 
use of the dividing boards is not necessary, and one 
manaccomplishes the wiring alone. As shown in 
the illustration, the wire is wound on two reels, 
each of which is fitted with a pawl and ratchet 
wheel, and it is only when the wire is taut 
that the pawl is lifted out of the teeth, and the 
reel can revolve. This prevents the wire running 
off in excess, and getting into kinks. Each wire 
is threaded into a curved needle, and these needles 
are fixed on arms operated by a segmental rack. 
When the rack is moved by its pinion the needles 
are driven right through the compressed straw, and 
appear at the other side of the machine, where the 
man stands. Here the loops of wire are caught 
and retained by two automatic hooks, the eyes of 
the needles on the return stroke sliding back over 
the stationary wires, and leaving them in the straw. 
Besides each hook is a wire cutter ; the wire loops 
are severed, one end being drawn through to be 
twisted into the previous wire at the front end of 
the bale, and the other being made fast in a clamp 
to serve for the next bale. The motion of the 
needles is effected by a hand lever, which hooks a 
rack on to the travelling ram which moves back- 
wards and forwards in the hopper to compress 
the straw. The rack gears with a pinion which 
operates the pinion gearing with the segmental rack 
on the needle frame, and it makes a double stroke, 
automatically disengaging itself at the end. A 
second man feeds the straw, which is pushed down 
into the hopper by the feeder shown. This ‘‘ dwells” 
at the top of the stroke and allows plenty of time 
for the insertion of the straw. The press makes 
capital compressed bales at a very small cost. 

On the same page on which the above press is 

illustrated is another made by Messrs. Howard 
under the Leeming-Smith patent. This will press 
sheaves, or by the substitution of other platens, 
square bales of hay. The two platens are connected 
together by wire ropes and pulleys, and as the 
lower is the heavier, they have a tendency to move 
apart. The upper is forced down to compress the 
straw by means of a small hydraulic cylinder. The 
pump is mounted on the frame and has two speeds. 
Over and around the ram is a sleeve, and at the 
commencement both ram and sleeve move together, 
delivering a considerable quantity of water at each 
stroke. Then, as the straw offers more resistance, 
a detent is raised which holds the sleeve from mov- 
ing out of the barrel of the pump, and the ram 
completes the work, its smaller diameter, of course, 
enabling a higher pressure to be put on the water. 
Our illustrations show the press ready for use, and 
also arranged for travelling. 
On the same stand is a cultivator for fruit growers, 
specially designed to enable them to turn up the 
weeds and stir the ground between the rows of 
plants. Its special feature is a pair of hollow 
disc cutters, set at a slight angle to the rows. 
These discs cut off all rambling shoots, and leave 
a slight furrow between the land to be cleaned and 
that outside it, so that the shafts of the flat-cutting 
hoes do not become entangled. The implement is 
specially designed for strawberry culture. 


and Jefferies do not bring some novelties to the 
Show. This year they have a new form of plough, 
a modified arrangement of their potato planter, 
and an improved swath turner. ‘The first is for 
renovating pastures after a somewhat radical fashion. 
There is a flat horizontal share which raises the 
turf in bands some 12 in. wide, and 4 in. 
thick. Below the share are a number of short 
steel tines. The result of passing such an 
implement along a grass field is that a ribbon of 
turf is raised, cutting off all the roots, particularly 
the weed roots, which project below a certain 
depth, and the soil below is thoroughly stirred. 
The turf drops back into its place, and to all appear- 
ance the field is unaltered. We can imagine that 
on some soils the operation will be very advan- 
tageous. In the potato planter, which we have 
illustrated in connection with previous shows, the 
fingers which pick the potatoes out of the hopper, 
and drop them into the furrow, have been re- 
designed, in order that they may deal more ten- 
derly with the tubers. The swath turner is 
Jarmain’s patent, the novelty consisting, firstly, in 
placing the right-hand flyer more to the rear of the 
machine than the left-hand flyer ; and, secondly, 
in making each plate with a spring joint to suit the 
inequalities of the ground. 

No show would be complete without some 
novelty in the way of drills or manure spreaders 
from Messrs. Sergeant and Co., Limited, of North- 
ampton. This year they show a distributor for 
spreading phosphates and other sticy manures on 
the land. This has always been a difficult opera- 
tion to perform mechanically, but they seem now 
to have accomplished it successfully. The manure 
is placed in a long hopper, above which there re- 
volves a cylinder having teeth on it arranged in 
worm fashion. These teeth push particles of 
manure before them, and throw them out against a 
shield, from which they drop on to the ground, the 
hopper being raised continuously by a ratchet 
motion to give any rate of feed from 1 cwt. to 
10 cwt. per acre. When the hopper is refilled the 
shield serves to press the manure into the form of 
a hollow cylinder, so that. the teeth just scrape 
over its surface, and give a uniform feed. 

Messrs. Samuel Corbett and Son, Wellington, 
Salop, have entered as a ‘‘new implement” a twin- 
barrel pulper and turnip cutter with portable root 
cleaner. The root cleaner is a rotating cage made 
of rings and longitudinal angle-irons placed alter- 
nately with the angle and the hollow towards the 
centre of the cage. The turnips are placed in this 
rotating cage at one end, and as they travel to the 
other end the dirt is knocked off and falls between 
the angle-irons. The cage delivers to a frame 
carrying the rotating barrels, one for pulping and 
the other for slicing. By means of movable flaps 
the roots can be directed against either. The 
cleaner can be used separately, when the roots are 
to be given whole to sheep. 

A new manure distributor and seed drill is shown 
by Mr. T. H. Motley and Mr. W. H. Owen, of 
Grainthorpe, Grimsby, designed especially for pasty 
manures. The manure falls from a hopper on to a 
roller which works against a board, and the powder is 
carried up by the roller and thrown over its top 
into shoots which deliver into the furrows. There 
are no small pipes to become clogged, nor any deli- 
cate measuring devices to get out of order. A very 
simple flexible drag harrow is shown by Messrs, 
J. é. and T. Yates, Doncaster. The frame is steel 
quadrangles connected together at the corners by 
chilled cast-iron rings. On the outside of each ring 
are four teeth, which catch weeds and twitch and 
drag them along until a considerable quantity is 
accumulated. Then the resistance turns the ring, 
leaving the weeds in a bunch, to be afterwar 
gathered into heaps for burning. 

It is not often that we meet with a foreign ex- 
hibitor at the Show, except in the dairy depart- 
ment, which is very dependent on Denmark for its 
inventions. There is, however, at Birmingham a 
drill invented and shown by Mr. Fr. Melichar, of 
No. 8, Hybernergasse, Prague, Bohemia. The 
chief feature in this is the entire absence of change 
wheels and ratchets. The man has the power to 
vary the rate of discharge of seed and manure 
within wide limits, without making any trouble- 
some adjustments. The seed is lifted by series of 
wheels, resembling paddle-wheels, or overshot 
water-wheels, one to each coulter. These wheels 
are made in halves, and can be adjusted laterally 
to vary the width between the shrouds, and 
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TRACTION ENGINE AT THE BIRMINGHAM SHOW. 


CONSTRUCTED BY MESSRS, CLAYTON AND SHUTTLEWORTH, ENGINEERS, LINCOLN. 


shaft which carries the wheels is made in two 
pieces, and at each wheel one side is fixed to one 
piece of the shaft, and the other half to the other 
piece. Hence it is only necessary to displace one 
part of the shaft in relation to the other, to make 
one side of the wheel approach towards or recede 
from the other half, and alter the capacity of the 
space between the two flanges. Our readers will 
naturally understand that there are slots in 
the flanges or shrouds of the wheels to allow the 
vanes to press through when the width of the 
wheel is reduced. The arrangement has consider- 
able advantage over change wheels, which are very 
apt to be lost, and at best are but clumsy expe- 
dients for varying speeds. 

Potato-raising machines are very common at 
these shows, but turnip raisers seldom appear. 
This year we notice one by Messrs. T. Hunter and 
Sons, Maybole, Ayrshire, which not only lifts the 
root by means of a very wide horizontal share, but 
also cuts off the tops by means of an inclined 
knife. Evidently turnip-tops do not command the 
ready sale in Scotland that they do in the neigh- 
bourhood of London, or they would not be left on 
the ground to rot. 

Among the difficult operations that are conducted 
by machinery are the separation of seeds which are 
of different kinds, but are not greatly unlike in size. 
For instance, the removal of plantain seed from 
clover is a matter full of difficulty, and only to be 
accomplished by well-designed apparatus. For 
this purpose, Messrs. Robert Boby, Limited, of 
Bury St. Edmunds, show two machines, similar in 
principle but differing in size. They contain each 
two adjustable shaking screens and a revolving 
cockle cylinder, but it is not possible to make their 
action clear without the aid of drawings. It is easy, 
however, to see their importance, for weeds increase 
fast enough without being sown by the farmer 
himself. Another difficult operation is clipping 
oats by machinery. As most people know, oats 
have ‘‘ tails,” that is, fuzzy projections of cuticle at 
one end, and as these are causes of indigestion and 
intestinal irritation in horses, it is an advantage to 
remove them. For this purpose Messrs. Nalder 
and Nalder, Limited, Wantage, Berks, show a 
machine of a capacity of 80 bushels an hour, in 
which the oats are scrubbed between a beater and 
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a cylinder, and the tails are aspirated away. Oats 
thus treated command an enhanced price for the 
feeding of valuable horses. 

Among the new implements entered for the 
Society’s silver medal is one by Mr. J. Shores, 
Owston Ferry, Doncaster. This is described by 
him in the catalogue as follows: ‘‘ Cultivator, 
spring tine, fitted with 14 reversible points. The 
sections are constructed of new shape, and much 
longer, so as to allow the tines to be placed further 
apart lengthways. . . The hind bar on each out- 
side section is extended beyond the wheel to pro- 
vide a bearing for the outside tine, which is placed 
in a direct line behind each wheel, thus cultivating 
the wheel track out.” We have quoted this 
in full to show the difficulty there is in ade- 
quately reporting changes in such implements as 
cultivators, drills, ploughs, reapers, rakes, and the 
like, without illustrating each, and in addition 
illustrating the sa type which it is designed 
to supersede. ere is an implement entered for 
competition in which the chief features are that the 
tines are ‘‘longer” and placed ‘‘ further apart.” 
The new features are comparative—not positive ; 
we can readily believe that they are practically valu- 
able, but unless we could devote a whole issue to 
each class of implement, it would be impossible to 
give an explicit account of improvements and altera- 
tions of this type. However difficult it may be to 
follow the gradual alterations which now occur in 
steam engines, it is child’s play as compared with 
chronicling the changes which are taking place in 
implements for cultivating land. 

The self-binding harvester, manufactured by the 
Plano Manufacturing Company, of Chicago, is 
shown by Mr. John Wilder, of Field Hall Foundry, 
Reading. It contains many features illustrative of 
American ingenuity, such as a new tension arrange- 
ment on the twine, a modified knotter, and an im- 
proved arrangement of gearing for conveying the 
motion to the knotter. In many small points altera- 
tions have been introduced which will reduce 
stoppages, and add to the output of the machine. 

A walk round the Show demonstrates how great 
diversity of practice and language can exist in such 
a comparatively small country as Britain. There 
is so much lowland Scotch to be heard that 
one might imagine one’s self on the scene of 





some recent novels. As an example of diversity of 
practice, we may adduce ‘‘a patent machine for 
lifting pikes of hay whole from the field to the 
farmyard,” shown by Mr. A. Pollock, of Mauchline, 
Ayrshire. This is a two-wheeled platform cart, 
without sides, which can be tilted, bringing the 
rear end on the ground. On the front is a simple 
kind of windlass; a rope is reeved around the 
‘‘pike,” and then by the windlass the whole is 
drawn on to the platform, which is then set hori- 
zontally, and the load is carted away. Such an 
arrangement would be quite useless on an English 
farm, although, no doubt, well suited for northern 
practice. Speaking generally the Scotch implements 
are well made, and display considerable ingenuity. 
The Lowland farmer is a skilful agriculturalist, and 
wants full value for his money. Messrs. J. and H. 
Keyworth and Co., 35, Tarleton-street, Liverpool, 
show the Adriance Buckeye Mower, which has been 
modified by the addition of a draft spring between 
the horses and the machine. When the draft 
spring is compressed by a pull of 272 Ib., the draft- 
rod is drawn taut, and no more strain can be put 
upon the frame. If the finger-bar strikes an ob- 
struction the strain is then transferred by the 
draft-rod directly from the bar to the horses, with- 
out passing through the frame. The bearings are 
fitted with rollers, but this is a feature common to 
many mowers. Messrs. Thompson and South- 
wick, Limited, Tamworth, show patent cartwheel 
with broad iron treads and spokes of cruci- 
form section bars. There are two sets f 
spokes to give lateral strength. Messrs. W. N. 
Nicholson and Sons, Limited, Newark-on-Trent, 
show as a new implement a tine cultivator, de- 
signed to work at any depth upto 9in. Messrs. 
Blackstone and Co., Limited, Stamford, a ‘‘ win- 
drower” or hay collector, which is practically an 
immense coarse toothed comb. This is connected 
by rods to a cam on the travelling wheel, so that 
at frequent intervals it is lifted vertically to release 
the hay as it moved over the tedded grass. The 
result is that the hay is collected into windrows at 
equal distances. The same firm show a turnip 
grater or pulper fitted with a double lever in the 
hopper for the purpose of stirring and releasing 
the roots when they begin to choke the knives. 

A new perpetual straw press is shown by Messrs. 
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. J. anv F. Howarp, Beprorp. (See page 787.) 


Hypraviic Hay anp Straw Batine Press By Messrs. J. anp F. Howarp, Beprorp. (See page 787.) 


George Stephenson and Sons, Newark-on-Trent, 
containing two important features—first, the straw 
is kept straight as it comes from the threshing | 
machine ; and, second, it is tied with string instead 
of with wire. It cannot be doubted that these are 
both distinct advantages, when the straw is to be 
used for bedding, as it is more resilient than if the | 
stalks had been broken ; and occasionally pieces of 
wire in the bedding lead to accidents. ‘The ma-, 


chine follows the general design of such apparatus, 
a ram working to and fro in a hopper, and forcing 
the straw forward through a rectangular tube of 
such length that the friction of the straw offers 
sufficient resistance to the ram to insure adequate 
compression. The hopper, however, is made wide 
enough to take the straw endwise. The balls of 
twine stand below the hopper, and two hooked 


needles can be driven through the straw. to catch. 


the twine, and bring it up in loops. These loops 
are cut, one end being temporarily fastened to a 
hook, and the other tied to an end from the pre- 
ceding loop, to secure the bale. The ram is worked 
by a kind of toggle motion, with a quick return, to 
give the man time to feed the straw to the hopper. 

Messrs. R. and J. Reeves and Son, Westbury, 
show a new elevator or stacker having troughs of 
steel framing with a cover of galvanised corrugated 
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iron. Messrs. Powell Brothers and Whitaker, of 
Wrexham, have improved their very efficient 


potato-raiser by fixing the forks on a chain around 
the wheel, thus giving them some flexibility, and 
so rendering them less liable to damage the potatoes. 


Cuarr-Curtinc MAcuHINEs. 

By an Act passed in 1897, and which will come 
into operation on August 1 of this year, a penalty 
not exceeding 5/1. may be levied on (1) any owner 
of a chaff-cutting machine, and (2) on any foreman 
or person in charge of such a machine, driven other- 
wise than by manual labour, if it be not ‘‘ of such 
construction, or fitted with such apparatus or contri- 
vance as to prevent the hand or arm of the person 
feeding the machine from being drawn between the 
rollers to the knives.” Further, any person who 
during the working of the machine ‘‘ unnecessarily 
and without due cause removes any guard or thing 
provided in compliance with the Act” becomes 
liable to a similar penalty. In consequence of 
the passage of this Act the Royal Agricultural 
Society offered a prize of 101. for the best method of 
safeguarding chaff cutters to comply with the law ; 
and, after a contest, this prize was awarded to 
Messrs. Richmond and Chandler, Limited, of Man- 
chester, as already stated. In their machines it is 
impossible for the man’s hand to be caught, because 
no ordinary arm is long enough to reach the feed 
rollers, however vigorous the owner may be in 
pushing the straw. The usual trough, with its 
travelling web, is retained ; but on the upper part 
of the hoppers there is fixed a frame, pivoted at 
its forward end to the upper feed roller, and at its 
other end free to rise and fall a considerable dis- 
tance. In this frame are four rollers, the distance 
from the rear one to the revolving knives being 
2 ft. or more. All the straw must pass under these 
rollers, which, being at different levels, gradually 
compress it against the travelling band, rendering 
its delivery to the toothed rollers quite certain, with 
little attention from the man. Hence there is a 
double safeguard ; first there is less temptation for 
the man to push the straw forward to the feed rollers, 
and second, he cannot reach far enough under the 
roller frames to injure himself, however careless he 
may be. As the new rollers run free they add no 
complexity to the gearing, while the fact that they 
improve the feeding adds considerably to the output 
of the machine. In another machine, called the 
‘*simplex,” one large heavy drum, free to rise and 
fall in guides, is substituted for the four rollers, and 
is designed to serve much the same purpose as they. 

Messrs. Marshall, Son, and Co., of Gainsborough, 
sent a machine for competition, but it was one of 
the large type designed to keep pace with a thresh- 
ing machine, or to bag the chaff as it is produced. 
It had a safety appliance similar in principle to 
that of Messrs. Richmond and Chandler, together 
with a lever against which the man naturally leans, 
and which will instantly throw the feed wheels out 
of gear. Messrs. G. H. Innes and Co., of Hitchin, 
show a machine which also embodies the idea of 
keeping the man at more than arm’s length from 
the rollers ; two travelling webs are used in this 
case, one above and one below, the upper one being 
inclined to admit the loose straw and gradually com- 
press as it approaches the feed rollers. 

Messrs. Bamford and Sons, of Uttoxeter, fit 
their chaff cutters with an octagonal hinged cover 
over the knives, and provide a handy lever by 
which the man can instantly reverse the motion of 
the feed rollers in case his hand should be caught 
by them. Messrs. Kelsey and Co., of Guernsey- 
road, Sheffield, have a very similar arrangement, 
with the addition of a roller across the hopper. 
This roller is connected with a spring which trips 
the clutch without any thought or action on the 
part of the man if he should find himself entangled. 
Mr. R. H. Lane, Fairview, Cheltenham, also uses 
rollers across the hopper and a clutch lever to 
put the gear out of engagement. Messrs. Brodie 
and Middleton, Gee Cross, near Manchester, 
put a roller on the top of the hopper, with a 
long hinged flap extending towards the feed 
rollers. Mr. James Corbett, Shrewsbury, places 
two rollers over the trough, with a bar behind 
these connected to the clutch lever, and so arranged 
that the man cannot possibly be dragged forward 
by the rollers without pressing against the bar, and 
reversing the feed motion to release himself. 


Considerable originality is displayed in the chaff 


cutter shown by Messrs. Dening and Co., Chard, 
Somerset. Across the upper trough, behind the 


feed rollers, is a shaft carrying six eccentrics. Upon 





each eccentric is a bar having at the forward end 
an eye to fit the eccentric, and at the rear end a 
slot working on a cross stay which acts as a guide to 
the bars. On the lower side of each bar are a 
number of teeth depending into the trough, the teeth 
being set at an angle, so that those near the feed 
rollers are only 3 in. or 4 in. above the travelling 
web, while those further back are nearly level 
with the top of the trough. The arrangement con- 
stitutes a series of pusher- bars, which continu- 
ally help the straw forward, and relieve the man of 
the necessity of putting his hand near the rollers. 
Further, the bars occupy so much length that it is 
practically impossible for the man to reach along 
the trough as far as the rollers. Messrs. Powell 
Brothers, Whitaker, Wrexham, fit the reversing 
clutch of their machine with a handle extending 
across the hopper. Messrs. John Crowley and Co., 
Limited, Sheffield, have three rollers over the 
hopper on a hinged frame, and in front of these a 
bar connected to the clutch handle. Messrs. E. H. 
Bentall and Co. entered three machines fitted with 
safety self-feeding apparatus and a friction clutch. 
Messrs. Woodroffe and Co., Rugeley, and Messrs. 
Messrs. Caron and Toone, Warminster, also entered 
safety apparatus. 

It cannot be said that the offer of a prize has 
brought forth anything very novel. At the same 
time, it must be remembered that the matter is 
rendered difficult by the fact that the apparatus 
must be cheap. Probably a clutch handle extend- 
ing across the trough is all that is absolutely essen- 
tial, seeing that a man cannot fail to work it on 
emergency. But the Act says that he must be 
protected against emergencies, that is, the emer- 
gency must not arise; so that probably something 
more is needed to satisfy the law. The series of 
rollers employed by some makers seems to do 
this, and when these are combined with a con- 
venient clutch lever, nothing more can be needed. 
Much of the difficulty in the past has arisen from 
the small price of these machines, which has not 
allowed makers to fit them with efficient feeding 
devices, and in consequence the attendants have 
had to put their hands too near the rollers. The 
Act has been passed none too soon ; the death roll 
due to chaff cutters is a long one, and it is difficult to 
imagine any more horrible situation than having 
one’s hand and arm gradually sliced away, without 
the possibility of freeing oneself. 


Darry. 


Our report has already run to so great length 
that we must refrain from saying much about the 
dairy exhibits, although they are in many ways the 
most interesting on the ground. The lectures and 
demonstrations upon butter and cheese-making 
attract great crowds of visitors, and are none the 
less pleasant by being conducted by neat-handed 
dairymaids, who in the intervals of their discourses 
carry out the operations—we must not call them 
experiments, since they always succeed—upon 
which they are lecturing. The dairy stands are 
bright and attractive, and get far more than a pro- 
portionate share of the visitors, especially of the 
better class. If a landowner does any farming, he 
is almost certain to keep milch cows, and hence it 
comes that he, and often his wife, take more 
interest in churns and separators than in any other 
implement on the ground. 

The chief novelty in the dairy department is the 
separator shown by the Melotte Separator Sales 
Company, Counterslip, Bristol. In this the centri- 
fugal vessel is hung on a hook at the lower end of a 
vertical spindle, which has a ball-bearing at the 
upper end. It is driven very easily, the vessel 
centering itself and running very steadily as the 
speed gets up. It is of that type which contains 
zigzag plates in the bowl, and it is stated that 
the 85-gallon machine can be worked easily by 
hand. On the next stand to it is the separator 
shown by the Fram Dairy Machinery Company, of 
1, Holborn-cireus, London. We hope to illustrate 
this shortly, and need now only say that it contains 
a number of inclined aluminium plates which divide 
the milk into films and aid its separation, the cream 
being delivered at the centre with very little agita- 
tion and frothing. Messrs. Jakeman, Farrands, 
and Co., Goldsmith-street, Drury-lane, London, 
shows three ‘‘ Kas” apparatus for cooling, heat- 
ing, and ‘‘ Pasteurising” milk and cream. They 
each consisted of a vessel which would be a trun- 
cated cone, if it were not deeply convoluted, the 
ridges running horizontally. Through the interior 
there is a circulation of steam or hot water, or of 





cold water, or of hot water at the upper part and 
cold water at the lower part. The milk is poured 
into a perforated saucer-like vessel at the top, and 
flows over the convolutions, becoming heated or 
cooled, as the case may be, each particle remaining 
only a short time in contact with the metal sur- 
face. Mr. H. Buckler, of 6, Old Meeting-street, 
Birmingham, shows a railway milk churn with a 
bell base, designed to aid its movement in and out 
of trains and along platforms. 

The butter radiator of the Aktiebolaget Radiator, 
Stockholm, is shown by Messrs. Berner and Nielson, 
61, Gracechurch-street, London. We have already 
illustrated this apparatus (see vol. lx., page 413), 
which, however, has recently undergone some 
modification. Formerly the separated cream met 
another stream of separated cream, the impact of 
the two breaking the fat globules, and producing 
butter at once without the usual churning operation. 
It was, in fact, a separator churn which converted 
milk into butter at once. Now, however, the 
cream is no longer beaten by cream, but by butter- 
milk, as it is found that this method produces 
firmer grains and better butter. A new hand-power 
machine, capable of treating 20 gallons an hour, is 
shown. The Dairy Supply Company show a new 
strainer with a double straining medium by which 
the finest dirt is stopped. 

Messrs. Vipan and Headly, Leicester, show a 
separator on a horizontal axis, made by the Con- 
centrator Company, of Stockholm. It is princi- 
pally interesting on account of the manner in which 
it is driven. The spindle runs in contact with 
three elastic steel rings, which also run in 
contact with a fixed circular path. We have 
therefore, a spindle placed concentrically within a 
fixed ring, and three steel riags revolving planet- 
wise round the spindle, and in contact with the 
fixed ring. Now, these elastic rings are driven 
positively by rollers fixed on studs in a face-plate, 
and standing inside the rings, the whole arrange- 
ment making a frictional multiplying gear, the 
multiplication being in the ratio of the diameter 
of the fixed ring to the diameter of spindle. The 
elasticity of the rings supplies the pressure, and 
takes up the wear, the gear being very silent, and 
where no great power has to be transmitted, ex- 
ceedingly effective.* To clean railway churns, 
Messrs. R. A. Lister and Co., Limited, of Dursley, 
show an immense brush formed in sections and set 
on a central spindle. The can is threaded over 
the brush, and the latter is set in rapid rotation, 
the effect of the centrifugal force being to spread 
the sections, and force them into contact with the 
interior of the can. The whole is immersed in a 
tank of water. 

MISCELLANEOUS. 

There are very numerous exhibits at the Royal 
Shows which do not fall within any of the cate- 
gories which we have adopted, and which must be 
grouped under the present heading. There is 
always a fine display of disintegrators, which are 
useful in grinding patent manures, but which have 
also very numerous other uses which are quite 
foreign to the needs of the agriculturalist. Manures, 
however, are so open to sophistication that it is a 
great advantage to the farmer to grind his own, as 
in that case he can be pretty certain of what he 
buys. The makers of disintegrators are now adding 
to their apparatus sieving and grading appliances, 
to render their operations more complete. For in- 
stance, the Hardy Patent Pick Company, Limited, of 
Sheftield, show in modela very clever sieving arrange- 
ment. With these it is, of course, usual to remove 
the products in stages, beginning with the largest 
and ending with the dust. But this plan has the 
disadvantage that the dust clogs the whole series of 
operations. In the apparatus we are considering, 
however, the major portion of the dust is removed 
first, rendering the subsequent operations much 
more convenient. The sieve is arranged in a spiral, 
and the dust first removed is conducted by a shoot 
to meet that remaining at the end, the form of the 
sieve rendering it very easy to keep the various 
products separate from each other. At the same 
stand is Beaumont’s vibromotor sieve, which is 
making very steady progress in many industries. 
Mr. Harrison Carter, of 82, Mark-lane, London, 
shows, in addition to his usual disintegrators, @ 
dressing machine for sugar, spice, drugs, &c., 
which the sieve receives a constant succession of 
knocks from a vibrating cam. It is found for some 
substances, such as ginger, that sieving can only be 

* A rotary engine fitted with this system of ring bear- 
ings was illustrated or page 766 of our last volume, 
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effected quickly if the frame is subject to smart 
raps. The Central Cyclone Company, of Cable- 
street, Shadwell, London, show a disintegrator in 
which the disc and cone can be removed by taking 
off side covers, without removing the heavy cast- 
ing which forms the upper part of the apparatus. 
Messrs. Christy and Norris, Chelmsford, also show 
an elevating and sacking machine, in connection 
with a disintegrator. 

A new disintegrator is shown by Parker’s Patent 
Pulveriser and Brick Machine Company, 71, Schole- 
field-street, Birmingham. In this the beaters are 
not fixed, but are pivoted ‘‘ hammers,” which are 
whirled round at a great velocity. The hammers 
are plain steel castings with an eye at one end, and 
this eye is pivoted to a revolving disc. The centri- 
fugal force extends the hammers radially, and they 
strike a blow which is almost as forceful as if they 
were rigid. At the same time they are capable of 
yielding a little when they meet a large piece of 
rock, and thus the strains on the machine are sen- 
sibly reduced. Pieces of flint the size of a man’s 
head are disintegrated in a few seconds, and come 
out as dust. It is stated that the machine will 
deal successfully with a mixture of clay and pudding 
stone, which makes a most unmanageable combina- 
tion. The machine shown is 3 ft. 6 in. by 2 ft. 6in. 
by 3 ft. high, and weighs 35 cwt. It is stated that 
it requires 15 horse-power, and will deal with 40 to 
50 tons of material per day. The only parts which 
suffer much wear are the hammers, and these are 
renewable at small cost. Mr. W. H. Baxter, 
Leeds, shows his well-known stone-breaker with a 
small alteration to reduce the friction. Instead of 
the main lever being pivoted in a sliding block, it 
is now carried by a roller which moves backwards 
and forwards at each stroke, with practically no 
wear at all. Mr. H. R. Marsden, Leeds, also 
shows the latest form of Blake-Marsden stone- 
breaker fitted with automatic arrangement for 
screening and loading into carts. 

The Workmens’ Compensation Act is stimulat- 
ing manufacturers to increase the safeguards around 
dangerous machinery. As an evidence of this, Mr. 
Norman Tailby, of 7, Summer-row, Birmingham, 
shows & circular saw and a wood-planing machine 
with new and improved guards. We hope to illus- 
trate these in an early issue. Another appliance 
dealing with the safety of the workman, is the 
safety grindstone rest, of Mr. Joseph Bradbury, of 
Charles-street, Manchester. In this the rest for 
the tool is dropped into jaws, and can be 
readily pressed backwards from the stone, so 
that if the man’s fingers are drawn in between 
the stone and the rest, he is at once released. 
We have known some bad accidents arise from the 
want of such a simple contrivance. 

About 18 months ago (vol. lxiii., pages 166 and 
196), we gave a very complete account of a single- 
rail railway which had been brought out in 
France. At that time we expressed a high opinion 
of its value for agricultural purposes, and this 
was more than confirmed at the Show by what 
we saw at the stand of the Monorail Portable 
Railway Company, of 1, Fredericks-place, Old 
Jewry, London. On their line we saw a little boy 
of six years of age, a casual visitor, move loads 
of two or three hundredweights quite easily, and we 
found it a very slight task to run a truck containing 
nearly half a ton: ‘The railway is comparatively in- 
expensive, and would decrease a farmer’s expenses 
for horse-traction greatly. Laid as a light rail- 
way on a high road and worked by horse-power, 
it would go far to solve many agricultural difficulties 
arising from the distance to markets and the like. 
We recommend the system to the notice of con- 
tractors engaged in earthworks. 

We imagine that most engineers are acquainted 
with the drawn-steel bars from Felton and Guil- 
leaume, sold by Messrs. W. F. Dennis and Co., of 
23, Billiter-street, London. Those who are not so 
acquainted with them should take steps to obtain 
the information. The hexagonal bars make splen- 
did nuts when bored and tapped, and the square 
and round sections have many uses. They are 
perfectly smooth and bright, while the metal is 
necessarily uniform and ductile. At the same 
stand we saw a lead pipe sheathed with a locked coil, 
which gives it great strength. As a protection for 
electric conductors, this is a very promising arrange- 
ment, as it is invulnerable to attack by a pickaxe. 

Weighing machinery is always well represented 
at the Show, as the scientific agriculturalist con- 
tinually weighs his cattle to learn how fast they are 
making flesh, and what is the result of different 





systems of feeding. Messrs. H. Pooley and Son, 
Limited, Birmingham, have a very large collection 
of weighbridges of all kinds, and so have Messrs. 
W. and T. Avery, Limited, Birmingham. The 
latter firm also showin the section of machinery in 
motion. Here they have a machine for weighing 
out Seidlitz powders, cocoa, and the like. From a 
continuous web paper is drawn and cut off in lengths; 
upon each piece of paper a weighed quantity of the 
material is tipped, the weighing being done on the 
well-known plan of running 90 per cent. of the 
weight into a hopper, and then dribbling in the re- 
mainder, so that the weighing shall be exact. 
They also show a grain mixer for mingling diffe- 
rent varieties in regulated proportions, and a similar 
machine for grading flour. 

Messrs. George Cradock and Co. have a fine 
show of wire ropes, among which is a piece of 
9-in. rope in a new form of capel. This rope has 
been subjected to a tension of 260 tons without 
being dislodged from its hold. The two sides of 
the capel are held together by wrought-iron rings 
driven up the taper exterior. The interior is, of 
course, tapered in the opposite direction, and the 
rope is bound to give it the necessary taper. Messrs. 
W. Firth, Limited, Leeds, show some drawbars 
with the eyes forged solid without a weld, which are 
fine examples of such work. Messrs. W. H. Will- 
cox and Co., of 23 to 36, Southwark-street, London, 
always have some valuable novelties at the Show. 
Among these we noticed an automatic steam cylin- 
der drain valve. Both ends of the cylinder are 
connected to the valve, which put the exhausting 
end always in connection with the steam trap. In 
the fitting there are two valves on one spindle. 
The valve momentarily connected to the end of the 
cylinder, which has steam in it, is pressed firmly 
to the seat, while the other valve is forced off its 
seat, and leaves an ample passage for the water to 
drain out. This device should prove valuable to steam 
users, and save many cylinder covers. At the same 
stand is an oil filter in which the oil is washed in 
hot water, and in this way very effectually purified. 

Messrs. T. Robinson and Sons, Limited, Roch- 
dale, show a wheat drier in which the newly 
washed wheat is whizzed and then dried by hot 
air. For wheat that has been thoroughly wetted, 
or threshed without being completely dried owing 
to unfavourable harvest weather, the Blackman 
Ventilating Company, of 63, Fore-street, show 
a very valuable appliance, which marks a distinct 
step in advance in dealing with damp grain-like 
substances. It is a very difficult problem to dry 
masses of material which lie so close as wheat, 
without either exposing it to a dangerously high 
temperature, or occupying so much space that 
commercial success is impossible. In the appa- 
ratus before us the wheat is fed into a large 
bin, going in at the top wet and out at the 
bottom dry, the speed of its travel depending on 
the amount of moisture to be removed. Running 
through the bin from end to end are a number of 
horizontal tubes. These tubes, however, are not 
cylindrical ; indeed, they are not complete tubes, 
but rather inverted A-shaped gutters, the alter- 
nate gutters being set to break joint. Evidently 
the descending grain will not find its way into 
these tubes at all, but will flow over and around 
each, and in this way will be split into many 
streams. Each tube is closed at one end, and at 
the other opens to a chamber. The odd-numbered 
tubes, let us say, are all connected at the right- 
hand end to a supply of hot air, while the even- 
numbered tubes are all closed at thatend. Contrari- 
wise, at the left of the apparatus, all the even- 
numbered tubes are connected to a chamber leading 
to an exhaust fan, while the odd-numbered tubes 
are blocked. Evidently there is no direct communi- 
cation between the hot air and the fan. The air can 
penetrate through half the tubes as far as the blocked- 
up ends, but no further. To reach the exhaust cham- 
ber it must escape at the bottom edges of each A 
and traverse the layer of wheat between that tube 
and the next of the other series, where it finds a 
direct passage to the exhaust fan. The wheat is 
kept constantly trickling down the bin by means of 
a shaking grid at the bottom, the speed of deliver- 
ing being under complete control. By this appa- 
ratus the process of grain drying is practically auto- 
matic, and badly damaged wheat can be rendered 
fit for cattle feeding, while ‘‘ must ” and mildew 
can be quite removed. The hot air can be obtained 
from a coke fire or from a steam-heated apparatus. 
We hope at a future date to illustrate an apparatus 
of this kind. 





We had intended to speak of a few other ex- 
hibits, but our space is exhausted, and, we fear also, 
the patience of our readers. Next week we shall 
illustrate two or three more exhibits, and describe 
them at greater length. 








MESSRS. SCHNEIDER AND CO.’S WORKS 
AT CREUSOT. 

WE illustrate on pages 784 and 785 some furnaces 
and other plant forming part of the equipment in the 
Rolling-Mill Department of Messrs. Schneider and 
Co.’s works. These have been already referred to in our 
series of articles, but want of space made it impossible 
to publish the illustrations in their respective places. 

Figs. 214 to 217 are sections of annealing sec 
for merchant plates; these are annealed separately 
before shearing. The hearth is about 26 ft. long and 
10 ft. 2 in. wide; as will be seen, it is heated by a 
double grate on each side. The flues are arranged 
to give the greatest amount of heat on the hearth, 
and the escape of the gases to the chimney is through 
openings near the furnace doors. The plates are placed 
in the furnace at the front opening, and are with- 
drawn at the rear. 

Figs. 218 and 219 are respectively a section and plan 
of a range of annealing furnaces for thin sheets. 
This range is set below the level of the shop floor, and 
is served by a track and turntables, as shown. The 
range is 131 ft. long and 6 ft. 3 in. wide; the top is 
formed of a series of movable arches placed side by 
side, and handled by the overhead travelling crane 
shown in Fig. 218. The same crane also handles the 
annealing boxes containing the sheets. This long 
range is fired by eight furnaces set as shown in Fig. 219; 
the flames from them circulate in a chamber before 
they are admitted through openings into the furnace, 
the object being to maiutain a uniform temperature of 
about 1300 deg. Fahr. 

Figs. 220 and 221 show the annealing boxes; they 
are 2 metres long by 1.111 metres wide and .895 metre 
deep. The bottom is of cast iron, and the cover of 
steel; the joint is made with fine sand. The boxes 
are placed in the furnace and removed by the crane, 
and the furnace, when fully charged, holds 90 tons of 
sheets. Three such charges can be annealed per week, 
and the consumption of coal is 300 1b. per ton of sheets. 

Figs. 222 to 225 illustrate the type of furnace of 
whiak a number are in use in the rolling-mill depart- 
ment for reheating slabs and bundles of double sheets. 
These furnaces have only one grate closed by an iron 
and fireclay door, and provided with a steam blast. 
The hearth is of firebrick with raised ribs, as shown in 
Figs. 222 and 223, and on them the slabs and sheets 
are laid flat. For part of its length the hearth is 
covered with a deakle arch (Figs. 222 and 225), and 
the flames passing over the hearth return underneath 
to the flue shown in the illustrations, and thence to the 
boilers. 

Figs. 226 to 228 illustrate the machine for doubling 
merchant plates before their final rolling, referred to 
on page 749, ante. The machine consists of two flat 
tables hinged on the inner edges, and mounted on 
shafts that run in suitable bearings, and carry at one 
end, spurwheels gearing into each other (Fig. 228). 
There is also a pinion on one of the shafts gearing 
into a rack that forms an extension of the ram of a 
horizontal hydraulic cylinder (Figs. 227 and 228) by 
which the plates can be closed with sufficient force to 
double the sheet from the i1olls ; these sheets are kept 
in place by a flat bar laid over the joint, and which is 
removed just before doubling is completed. After the 
sheet has been doubled, it is removed to a shearing 
machine when it is cut at the fold, and is then taken 
back to be again rolled. 








THELATE Mr. Henry VAUGHAN.—Mr. Henry Vaughan 
whose death on the 8th inst. we announced in our obituary 
last week, was a well-known engineer, having been manager 
of Ruston-Proctors’ for 25 years, and the senior partner 
of the firm of Vaughan and Son, West Gorton, and of the 
Vaughan Pulley Company, both of Manchester. He had 
spent the winter in Torquay, suffering from an internal 
complaint, and had gone to his sons’ residence, Lindum 
Lodge, Fallowfield, Manchester, where he succumbed 
after an operation. He was in his 69th year, having been 
born in 1829 in Wales. It was at Lincoln that his life’s 
work was done. He went to that city in 1853, joining 
the Stamp End Works at the bottom of the ladder 
and working to the position of foreman. He left, 
intending to begin business on his own account, but 
instead, in the course of some months, accepted the posi- 
tion of works manager at Messrs. Ruston, Proctor, and 
Co.’s establishment. This responsible post he retained 
for more than a quarter of a century, retiring only four 
months ago. His severance from the Sheaf Works, after 
long and faithful service, was marked in a complimentary 
way by both masters and men. The directors presented 
him with a piece of silver plate ; the officials and foremen 
with an illuminated address and inkstand ; and other 
branches of the establishment with other testimonials. 
Since that time he has been senior partner at the well- 
known Vaughan concern. He leaves two sons and three 
daughters. He was interred at Canwick-road Cemetery, 
on the 11th inst, 
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NEW FRENCH STEAMERS FOR THE CHANNEL SERVICE. 


CONSTRUCTED BY THE SOCIETE DES FORGES ET CHANTIERS DE LA LOIRE. 
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As is well known, the Northern Railway Company 
of France is improving the passenger service between 
Calais and Paris. The train speeds have been con- 
siderably increased by means of the high-speed com- 
pound locomotives which we described recently. Sup- 
plementing this arrangement, and acting in harmony 
with the London, Chatham, and Dover Railway Com- 
pany, the Northern Railway of France is about to 
place on the Channel service, some new high-speed 
steamers. The postal arrangements between France 
and Great Britain have until the present time been 
assured by a day and night boat between Dover and 
Calais. The mails were carried by the Chatham and 
Dover and the South-Eastern Railway Companies, 
the day service being subventioned by the French 
Government to the extent of 4000/. per annum; 
while the night service was assured by an English 
subsidy of 25,200/., a large part of which was paid 
for weekly transport of the Indian mails. At the 
time when the agreement between the French Govern- 
ment and the English companies was about to expire, 
the exact date being September 30, 1896, the French 
Chamber expressed the wish that the postal service 
should be entrusted to French hands, although no com- 
plaints had ever been made against the English con- 
tractors. Until 1855 this postal service had been, 
like many others at the same date, worked directly by 
the State, with the natural result that it was very ex- 
pensive. It was than conceded for 15 years to a syn- 
dicate represented by a Frenchman and by an English- 
man, Mr. Churchward, subject to an annual subsidy 
of 7600/., for which one daily service was to be per- 
formed ; this syndicate entrusted the concession to 
the two English railway companies, and the arrange- 
ment continued in force until 1872. The term of the 
agreement having then expired, the French Administra- 
tion conceded the service to Messrs. Dumont and 
Magnier for 4000/. per annum. These gentlemen 
sold their concession to the South-Eastern and the 
London, Chatham, and Dover Railways, with the 
modification that three of the steamers had to fly the 
French flag, first as the property of the financial com- 

ny lel the Société Générale, and afterwards of the 
Sarthors of France Railway Company. 

In 1896, when the second contract terminated, the 
desire to prevent a renewal passing into the hands of 
this country was very marked in France, especially on 
the part of the French Chamber of Commerce, and it 
was unanimously felt that the concessionaires should 
be, and should remain, entirely French. Effect was 
given to this sentiment, and the Northern Railway of 
France fortunately obtained the concession, which 
could not have passed into better hands, or of any 
company possessing such facilities for the proper per- 
formance of the service. This concession, which was 
granted after competition, was definitely approved 





by the French Chamber in June, 1896; as the 
Northern Railway of France had to build new boats 
to fulfil its contract, and as there was not sufficient 
time before the expiration of the old postal treaty 
with the English companies to do this, it made a tem- 
porary arrangement with the latter to maintain the 
service until the new boats should be completed. 

A résumé of the conditions under which the new 
concession exists will be of interest. The treaty will 
|expire on September 30, 1906, but it may be termi- 
nated before that date on a year’s previous notice, or 
in the unlikely event of some new means of communi- 
| cation, such as a bridge or tunnel being established 
| between Calais and Dover. This latter route was 
| preferred in preference to that of Dieppe and New- 
| haven or Boulogne-Folkestone, partly because it is the 
| shortest and easiest sea route; but chiefly because a 
| postal convention was completed in August, 1890, 

vetween France and Great Britain, obliging .each 
| aad to maintain a daily service between Calais and 
| Dover. 
| The new steamers will be obliged to have a minimum 

speed of 15 knots as a yearly average. This does not 
| appear high, but besides the fact of delays caused in- 
| evitably by distress of weather and other causes which 
| will lower the yearly average, the enterprise of the 
| Northern of France Railway Company will certainly 
| result in every effort being made to run their vessels 
at as high a speed as possible. The new ships will, 
of course, fly the French flag; they are, in fact, 
to be essentially French ; all heavy repairs and re- 
| newals of boilers must be made in France ; and French 
| coal must be used, subject to conditions of price and 
|quality. If foreign coal be employed, the conces- 
|sionaires will be obliged to justify their breach of 
| patriotism by proving absolutely that money is saved 
thereby. The two steamers which the Northern Com- 
pany intend for the new service are now finished and 
will shortly be running, so that the present is an 
opportune time to publish some description of the 
type which has many points of interest. Asa matter 
of necessity, they are side-wheel steamers and have 
been constructed by the Société des Atéliers des 
Chantiers de la Loire. The principal dimensions are 
as follow: Length between perpendiculars, 103 metres 
(338 ft.) ; beam, 10.60 metres (34 ft. 9 in.); width 
| outside paddle - boxes, 20.80 metres (68 ft. 3 in.); 
depth of hull below normal water-line, 2.75 metres 
(9 ft. 0} in.) ; depth of hull, 4.95 metres (16 ft. 3 in.) ; 
tonnage, 1700. The steamers are ranked Al Bureau 
Veritas. The hull is entirely of soft steel, and has a 
main deck with a promenade deck above and a partial 
lower deck. There are two rudders, one aft, of the 
usual t ype, and the other forward, arranged so as not 
to interfere with the general profile of the hull. The 








latter is divided by nine watertight transverse bulk- 





heads rising as high as the main deck, and assuring the 
flotation of the ship in the event of two adjoining 
compartments being filled with water. Further mea- 
sures of safety are taken by adding six lifeboats to the 
equipment of each steamer, and a number of life-belts 
equivalent to the maximum crew and the number of 
passengers carried. This total is 390 first, and 260 
second-class class. On the upper, or promenade deck, 
only such superstructures are allowed as are necessary, 
in order that the first-class passenger may have as 
much free space as possible. Forward of the funnels 
is the captain’s bridge and all the necessary apparatus 
for communicating with the engine-room and the 
wheel-house. The various plans, which we publish on 
our two-page plate, show the general arrangements 
on this and on the other decks. Beyond the stair- 
ways which lead to the promenade deck and_ those 
going to the ladies’ saloon is a series of well-fitted 
private cabins as well as two special state-rooms sepa- 
rated from each other by a movable partition, as is 
done in the state-cabins of the newer London, Chat- 
ham, and Dover boats. On the new French steamers 
these state-cabins are provided with beds; the stair- 
way leading to the first-class saloon is placed aft, and 
the smoking-room is still further aft. Structures on 
each side of the paddle- wheels accommodate the 
crew, stewardesses, &c.; the lavatories and kitchens 
are also placed here. Passengers can come on board 
the ship either by the main or by the promenade deck, 
according to the height of the tide. A very excellent 
arrangement has been made for dealing with pas- 
sengers’ luggage; in the baggage hold are 16 large 
cases arranged in two tiers, and each able to hold 
1 ton of baggage; these cases will be loaded prior 
to departure, and hoisted from the hold on arrival, 
where they will be deposited upon trucks on the quay 
by means of electric cranes of 5-ton capacity and a 
range of 14 metres (46 ft.). It must, however, be borne 
in mind that a certain amount of the time thus gained 
will afterwards be lost in transferring the baggage 
from the cases to the passenger vans on the trains, 
and in sorting them for the Customs inspection. 

The engines on these ships are specified to develop 
7000 horse-power and to give a speed of 21.5 knots. 
They are triple-expansion with three inclined cylinders 
driving direct on the wheelshaft by three cranks set at 
an angle of 120 deg. The diameters of the cylinders 
are respectively 1.050 metres, 1.5 metres, and 2.2 
metres (42.34 in., 59.06 in., and 86.61 in.), with a 
stroke of 2.250 metres (88.58 in.); these cylinders are 
steam jacketed and have a circulation of live steam 
from the boilers; the steam chests are cast in one 
with the cylinders ; the valves are cylindrical and are 
four in number, the low-pressure cylinder having two; 
they are packed with cast-iron segments held out by 
springs. The valve gear, of the Stephenson type, 18 
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CORPORATION ELECTRIC POWER STATION AT PORT DUNDAS, GLASGOW. 
MR. W. A. CHAMEN, ELECTRICAL ENGINEER TO THE GLASGOW CORPORATION. 
(For Description, see Page 794.) i 
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controlled by a special starting engine, and valves 
are provided to admit live steam on both sides of the 
low-pressure piston. Besides the main engine there is 
a circulating apparatus consisting of two centrifugal 
pumps coupled on the same shafts and driven by a 
two-cylinder engine ; there is a steam pump with a 
capacity of about 7500 gallons per hour, which can draw 
either from the interior of the ship or from the sea. 
There is also a special steam steering gear controlling 
the port wheel; a feed-water heater fed by a special 
steam pump, and a dynamo driven by a Laval 30 
horse-power turbine for the electric lighting; this 
will be very liberally distributed throughout the 
ship in the form of incandescence lights, while 
on the bridge there will be four lamps of 50 
candles, with reflectors for lighting the prome- 
nade deck on entering and leaving port; the signal 
lamps will also be electric. The double circula- 
tion surface condenser is placed transversely on the cy- 
linders ; the circulating tubes have an outside area 
of 700 square metres (7540 square feet). The main 
shaft is in three parts, connected by discs and 
bolts; it is made of soft steel, and the parts are 
interchangeable, the outside diameter of the shaft 
is 480 millimetres (18.90 in.) ; it, as well as the crank- 
pins, are drilled with a hole 200 millimetres (7.87 in.) 
diameter. The shafts on which the wheels are mounted 
pass under the main deck. As to the wheels them- 
selves, they are 6.90 metres (22 ft. 7 in.) in diameter 
with nine paddles 4.30 metres (14 ft. 1 in.) long, 
and 1.30 metres (51 in.) wide; the centre through 
which the shaft passes, as well as all the frame- 
work of the wheel, is of steel, and the paddles 
themselves are of steel plate slightly curved and 
stiffened by cover plates; the connections of the 
paddles with the framing are of bronze. The en- 
gines, which will run at a speed of 52 revolutions, 
are built upon steel foundation plates attached to the 
hull of the ship. There is a series of water-tube 
boilers of the Lagrafel and D’Allest type ; forward there 
are two double groups of eight boilers, and aft there 
are two groups of four boilers; the former is separated 
from the latter by the coal bunkers, as will be seen by 
reference to our engravings, and by the watertight bulk- 
head doors, which are operated from the main decks. 
The aft stokehold can communicate with the engine- 
room by means of watertightdoors, and bya passage from 
the main deck. The ventilation of the boiler-rooms 
and the forced draught are obtained by means of two 
steam ventilators placed in a compartment at the 
forward end of the engine-room; these fans venti- 
late the engine-room at the same time as they 
deliver air into the stokehold by means of con- 
duits closed by regulating valves. This arrange- 
ment has the advantage of not delivering the 
air too cold into the stokehole. The discharge of 
each of the two fans is 80,000 cubic metres (2,820,000 
cubic feet) per hour, for a combustion of fuel per square 
metre of grate and per hour, not exceeding 135 kilo- 
grammes at maximum power (27.6 lb. per square foot). 

The boilers are registered to work at 13 kilo- 
grammes (186 1b. per square inch); their grate surface 
is 48 square metres (516 square fect), and their heat- 
ing surface in contact with the hot gases is 1500 square 
metres ; each boiler is fitted with the usual safety de- 
vices, blowing-off valves, &c. ; any one of the boilers 
can be cut off from the others. Steam is collected in 
two steel collectors from the two groups of boilers, and 
they are connected by pipes provided with stop valves, 
and operated in case of necessity from the main deck. 
The boilers are fed by three steam pumps placed in 
the stokehole, two of them being forward ; their capa- 
city is 30 tons per hour. The smoke uptakes between 
the boilers are, like the funnels, made with a double 
envelope ; they are led to a chamber forming the base 
of the funnel, which is oval in section and 17 metres 
(55 ft. 9 in.) high above the grates. 

The public will watch with interest the placing of 
these two vessels on the service, to which they will 
undoubtedly be a welcome addition. The credit for 
their design is due to Mr.Du Bousquet, Ingénieur-en- 
Chef du Matériel et de la Traction, and to Mr. E. 
Sartiaux, who has designed the whole of the electric 
installation. We shall, on the earliest occasion, pub- 
lish a report of the steam trials of these new boats. 





ELECTRIC POWER STATION AT PORT 
DUNDAS, GLASGOW. 

In compliance with the promise made in our articles 
on the meetings of the Municipal Electrical Association, 
we now give on page 793, plan, cross-section, and front 
elevation, showing the general arrangement of the new 
electric power station being erected by the Glasgow 
Corporation at Port Dundas, in the northern part of 
the city, in conformity with an extensive scheme drawn 
up by Mr. W. A. Chamen, the electrical engineer to 
the Corporation, and referred to in some detail on 
page 606 ante. 

A most satisfactory feature of the Port Dundas 
station is that the Forth and Clyde Canal lies 
at a considerably higher level than the engine- 
room floor, and that the ground falls away ra- 








pidly from the canal to the roadway, which although 
it necessitates different levels for the floors o 
the coal store, boiler-house, engine-room, and _bat- 
tery-room, offers advantages in the supply of fuel. 
The coal will be brought in by canal and lifted by 
the Temperley transporter direct from the barges, and 
aeocink either into the coal store or into weighing 
hoppers placed above the coal tanks on the top of the 
wall between the coal store and the boiler-house. From 
this tank it can be shot either into the coal store or 
into the hoppers of the automatic stokers, along the 
boiler fronts. The ashes from the boiler furnaces are 
delivered into a tunnel or subway running from end to 
end of the boiler-room, and arranged so that shallow 
trucks can receive the ashes and carry them to the 
ends, where they can be lifted and shot into carts or 
otherwise disposed of. 

There will be only one line of boilers, each unit of 
which will be of about 1100 horse-power. There isa 
space behind the boilers sufficiently large to take econo- 
misers, the three chimneys dividing the space into four 
lengths. Two of the chimneys will be at least 230 ft. 
high and 13 ft. in diameter, and the centre one 200 ft. 
high and 11 ft. in diameter. All steam pipes will be as 
far as possible in the boiler-room, and there will be no 
ring main of steam pipe entailing the use of large 
valves which are so troublesome to keep tight. 
Arrangements will be made so that the main steam 
pipe can be relieved of all pressure at certain times 
without stopping the station. 

The engine-room is about 57 ft. in width, and is 
spanned by a travelling crane capable of carrying 25 
tons, so that it will be capable of dealing with sets of 
plant up to 2500 horse-power in size. Next the wall of 
the boiler-house is a trench along which water tanks on 
weighing machines can be run for the purpose of mea- 
suring the condensed steam from the air pump of any 
engine which may be under test. All the larger sizes 
of engines will be fitted with separate surface con- 
densers, having the air pumps either driven directly by 
rocking shaft and connecting-rods or by electric 
motors. The cooling water will be taken from the 
canal at one end of the engine-house and returned to 
it at the other, the necessary pumps for overcoming 
the * and condenser friction being of the centri- 
fugal type and driven by electric motors. Owing to 
the position of the canal very little power should be 
required for forcing the circulating water. On the 
left-hand side of the engine-room, tunnels are provided 
for the cables to and from the dynamos, switchboards, 
and feeders. 

The roofs of both engine and boiler-rooms will be 
entirely of iron and glass so as to give ample light. 
It is not found in Glasgow that there is any inconve- 
nience owing to the heat of the sun in the hottest part 
of summer. 

Next to the engine-room comes the battery-room, 
which is divided in the middle by the entrance under 
the tower containing the station engineer’s office, &c. 

An important feature of the design is that the 
station engineer’s office has in it a bay window 
projecting into the engine-room, so that he can see 
from end to end of it without leaving his room, By 
means of a spiral staircase he can also obtain access 
to a gangway overhead, which passes across the 
engine - room above the level of the traveller, 
and thence also across the boiler-house, so that 
he can, with the minimum amount of walking, and in 
the shortest possible time, make an inspection of the 
whole premises. It is worth noting that bath-room 
and lavatory accommodation are arranged separately, 
for foremen and staff. 

The portion of the building now being proceeded 
with is in the centre, and measures some 220 ft. long ; 
it will be capable of containing plant equal to an 
output of 10,000 indicated horse-power. The whole 
building, when ultimately completed, will be capable 
of containing plant equal to an output of 30,000 
indicated horse-power. We hope, as the works pro- 
gress, to illustrate the details. The plant at pre- 
sent to be fixed in these buildings consists of 
two Babcock and Wilcox boilers of about 1100 
horse-power each, carrying about 200 lb. steam pres- 
sure, and fitted with automatic stokers of the chain- 
grate type; one triple - expansion vertical engine 
of 900 indicated horse-power, made by Messrs. 
Matthew Paul and Co., Limited, of Dumbarton, 
directly coupled to multipolar dynamo by Messrs. 
Schuckert and Co., of Nurnburg (the contract for this 
set is in the hands of Messrs. Mavor and Coulson, 
Glasgow). One compound vertical engine of 750 indi- 
cated horse-power by the Ball and Wood Company, of 
New York, directly coupled to two dynamos by the 
Walker Manufacturing Company (the contract for this 
set is in the hands of Messrs. Laing, Wharton and Down, 
of London). One 400 horse-power triple-expansion 
vertical engine by Messrs. Mirlees, Watson, Yaryan, 
and Co., Limited ; and one 200 indicated horse-power 
compound vertical engine by the same makers, each 
being directly coupled to dynamos by Messrs. Cromp- 
ton and Co., Chelmsford (the contract for these two 
sets is in the hands of Messrs. Mirlees, Watson, 
Yaryan, and Co., Limited). 





The buildings have been designed under Mr, 


f|Chamen’s direction by Mr. Andrew Myles, C.E., 


I.A., 143, West Regent-street, Glasgow, who is well 
known in Scotland for his large experience in design- 
ing extensive engineering buildings. 





NOTES FROM THE UNITED STATES. 
PuITADELPHIA, June 14, 1898. 

Tur American iron trade is quiet. Pig iron pro- 
duction has been reduced a little, and stocks have 
declined a trifle. Bessemer production will be re- 
duced according to agreement 25 per cent. during the 
summer, and this, with broadening requirements, 
would keep prices firm. But for all this, buyers in 
all lines of pig iron are fighting shy of the market. 
The reason in each case is that cases have come to 
light where sales of pig iron made below the market 
price. Managers are holding on in expectation of a 
heavy Midsummer demand. Consumers of billets are 
trying offers at 50 cents below previous quotations for 
early full delivery, offering to enter into large contracts 
at this figure. No acceptances as yet. The bar mills 
East are running to half capacity, West to 80 per cent. 
capacity. Finished material of all kinds inclines to 
droop, because of the extraordinary capacity and the 
feverish anxiety of so many makers to keep a few 
weeks’ business ahead. Engineering works are all 
loading up with work, but contract prices are 
low, and the prospects for higher prices are poor. 
There is a good demand for certain lines of hydraulic 
machinery, and in all lines of agricultural equipments. 
Sheet mills run fairly well. Rod mills arefull. Mer- 
chant steel requirements keep a steady run. There 
is also considerable re-equipment of mines to reduce 
cost of mining per ton. Coal-cutting machinery is 
extending. Advices from interior commercial centres 
all show a healthful condition, but when the whole 
situation is comprehended, it is found that manufac- 
turing is not so strongly supported by demand as to 
revent an irregularity of prices, at the expense of 
air margins. But the era of low prices and narrow 
margins has dawned, and the wise man is he who re- 
cognises this fact in time. The drifting tendency to 
consolidation of interests is an evidence of the close 
competition. 





ROYAL ENGINEERS. 
To THE EpiTor OF ENGINEERING. 

Srr,—You criticised the corps in an article headed 
‘*The Reorganisation of the Royal Engineers,” March 22, 
1895. A semi-official reply, signed by Major Scott-Mon- 
crieff, R.E., appeared April 12 of same year. That 
officer, in place of meeting the charges made against his 
corps, tendered a character for it in the shape of the fol- 
lowing extract from a lecture on “‘ Railway Engineering,” 
delivered in the previous winter, by Sir Guilford Moles- 
worth at Chatham. 

‘*I wish to say a few words respecting the relation be- 
tween military and civil engineers. Your greatest field 
for railway engineering will probably be in India, where 
you will work shoulder to shoulder with civil engineers ; 
and I trust your relations with them will be as cordial as 
mine have been with the officers of your corps. I have 
lately seen, with much pain, some letters in very bad taste 
in the public journals, tending to stir up class feeling and 
drawing invidious comparisons between civil and military 
engineers; and I wish to take this opportunity of assuring 
you that such emanations in no way represent the views 
or opinions of the majority of my professional brethren ; 
but, like the dead fly in the ointment, gives a bad odour 
to the whole. 

‘Tn 1883, with regard to some such emanations, I found 
it necessary to address the Government of India to vindi- 
cate the character of the civil engineers in the false posi- 
tion in which they had been placed by the indiscreet 
utterances of some of the younger members of the Public 
Works Department, who, in ventilating their grievances, 
had injudiciously stirred up a spirit of dissension and 
mischievous class feeling, which ought never to have been 
allowed to exist. 

‘T feel sure that Major Scott-Moncrieff will bear me out 
when I say that the relations between the Royal and 
civil engineers in the State Railway Department of India 
have been marked with the utmost harmony and cor- 
diality, and with mutual esteem and mutual advantage. 
For myself, I may say that for nearly 20 years in India I 
have been in close and constant professional relations 
with a very large number of the officers of your corps, and 
I feel that such relations have been distinctly satisfactory, 
and, I believe, mutually advantageous ; and I am glad to 
be able to reckon amongst = A gneong friends od of 
the officers of that distinguished corps, of which England 
is justly proud.” But, tempora mutantur, et nos mutamur 
in illis ! : 

Major Wilson, R.E., Deputy Manager, N.W. Rail- 
way, India, had occasion to report in 1895 on the working 
of the Ceylon railway system ; unfortunately for himself, 
instead of confining his remarks to what was required of 
him, he freely criticised the general design. This led to 
his report being referred to the Chief Resident Engineer, 
Mr. ca ony who dealt with the objections affecting him, 
and showed them to be without foundation—so much so 
that he submitted in justice to himself and other civil 
engineers concerned, that his and their letters in the 
matter should be printed, and have the same publicity as 
had been accorded to Major Wilson’sreport. This request 
was complied with. ; 

Ameen the engineers affected was Sir Guilford Moless 
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worth. His letter, March 8, 1896, contained a sweeping 
condemnation of officers of Royal Engineers as railway 
engineers. He stated he was responsible for most of the 
design and construction of the line so seriously reflected 
on, and that Major Wilson appeared to have based his 
conclusions on hearsay evidence and experience gained 
in an inspection carriage whilst passing over the line. 
He referred to the fact that this officer was deputy manager 
on one of the numerous State railways for which he was 
consulting engineer ; and that his limited experience of 
railway construction, gained in “armchair appoint- 
ments,” did not qualify him to pronounce so sweeping a 
verdict on the work of civil engineers of wide practical 
experience. 

Major Wilson urged in his report that an officer of the 
Madras Consulting Engineer’s department should make 
annual inspections, and report on extensions of the line. 
Sir Guilford Molesworth dissented as follows : 

‘*T cannot endorse this recommendation. It is neces- 
sary to explain that the officers of the department to 
which Major Wilson has alluded are not consulting 
engineers in the sense in which that term is ordinarily 
employed. They are simply officers placed on the lines 
of the guaranteed railway companies to guard the interest 
of the Government, which has guaranteed a certain rate 
of interest on the capital expended, and they act as the 
official means of information and communication between 
the railway companies and the Government. The de- 
partment contains, no doubt, some very valuable officers 
ossessing wide practical experience, but it has frequently 
see that young Royal Engineers, with little or no 
practical experience, were drafted into the department ; 
and it has been one weak point in the administration of 
railways in India that, presuming on the knowledge of 
railways which a training in this department was sup- 

sed to afford, several of its officers have been pushed 
loomed over the heads of men of far wider practical 
experience to the position of managers of the State rail- 
ways. Three cases have occurred within my knowledge 
in which managers of the State railways obtained from 
this department have been complete failures, and were 
removed at my request. 

‘Nor has the independent inspection by officers of this 
department proved an invariable success; in fact, some 
of their suggestions were so impracticable, and gave rise 
to such divided responsibility, that the Government on 
my recommendation overruled them, and issued rules in 
the endeavour to guard against returns of such diffi- 
culties. 

‘Tam strongly of the opinion that so long as the engi- 
neer who has designed the railway, and under whose 
supervision the works have been carried out, may enjoy 
the confidence of the Government, the undivided re- 
sponsibility for the railway should rest upon him; but 
if independent inspection should be deemed necessary, it 
should be performed by an engineer of established stand- 
ing and wide practical experience.” 

I leave it to your readers to judge whether Sir Guil- 
ford Molesworth has not let the real cat out of the bag 
this time? 

EUREKA. 





To THE Epriror oF ENGINEERING. 


Srr,—I notice in your issue of June 17, 1898, a letter 
under the above heading, signed by ‘‘A Royal Engi- 
neer Officer, late of the Indian Public Works Depart- 
ment.” 

Your correspondent makes frequent use of the expres- 
sion “undivided corps,” but on page 625 of vol. lvii. of 
your journal, under the head of ‘‘ Military Engineers and 
Civil Appointments,” I find a letter from a Royal Engi- 
neer, in which he describes the corps as divided into two 
classes—‘‘ military engineers” and ‘‘amateur civil engi- 
neers.” It is a — latter class to which your 
correspondent belongs. e says, ‘‘ By re-militarising the 
Imperial branch of the Indian Public Works Department, 
the formation of which department into a partly civil one 
has ever since been constantly condensed, much better 
results would be obtained.” ; 

The phrase “‘ partly civil” would seem to imply that a 

rtion of the work carried on by the Indian Public 
Works Department is of a military character. This is 
not the case. Military works are carried out by a separate 
department, which is under the Commander-in-Chief, 
while the work of the Public Works Department is civil 
engineering pure and simple, ~ 

y whom has the separation of military from civil 
works been condemned? Not by the taxpayer—not 
by the military engineers who form the majority of the 
Royal Engineers—but by the amateur Civil Engineers 
who are but a small minority in the corps. The writer 
goes on to propound his scheme for utilising Civil Engi- 
neers as soldiers and vice versd : : 

‘Trained at Cooper’s Hill as soldiers whilst being 
educated as Civil Engineers, and posted on joining their 
department as reserve officers to native regiments, which 
they would join on active service, and for manceuvres in 
peace time, as occasion required, they would form a highly 
valuable body of officers.” 

But he seems a little doubtful of the value of such men 
to the Army, for later on he writes: : 

“‘ On attaining field rank, when their inevitable lack of 
military experience would render inadvisable their higher 
regimental employment, they would form the staff of 
engineering specialists of all kinds.” 

__( think, Sir, that the Indian taxpayer may be excused 
if he doubts the value to a highly scientific profession 
entrusted with the execution of important public works, 
and with the expenditure of large sums of public money, 
of men trained partly as soldiers and spending part of 
their service wi maiee regiments, and would prefer to 
take the advice of civil engineers pure and simple on 


civil engineering questions, rather than that of men who 
attempt to belong to two professions at once. 
I remain, Sir, yours faithfully, 
Civ ENGINEER, LATE OF THE INDIAN 
Pusiic WorKS DEPARTMENT. 








SOFTENING WATER. 
To THE EpiToR OF ENGINEERING. 

Srr,—The letter in your June 17 issue, by the Lawrence 
Water Softening Company, does not demand any — 
my part, as they and I agree on the statements which 
have appeared in their two and my one letters. But Mr. 
Stone makes an attack on me for writing my letter. 
Permit me to state that the Lawrence Company in their 
first letter wrote (mentioning my name twice) —s in 
connection with my paper on laundry machinery. The 
did not let me know they were going to write, and I, 
therefore, gave my experience with their apparatus, care- 
fully explaining, however, all the facts without comment. 
Surely this does not show any desire on my part to act 
unfairly to them ; indeed, I can have no desire of that 
sort. It is absurd to saddle me with having in any way 
condemned their apparatus as useless because I was un- 
successful in one experiment. As to the statement by 
Mr. Stone that what I said in my paper and what I said 
in my letter do not tally, I wish to point out that I do not 
consider that what I said in my letter I had done, gives 
me any right to claim krowledge about softening water 
by heating it. I should want a far greater experience to 
make me feel I had knowledge of any value to myself or 
others. ours obediently, 

Leamington, June 21, 1898. Srpney TEBBUTT. 





ENGINEERING COMPETITIONS. 
To THE EpIToR oF ENGINEERING. 

Srr,—It seems to me that young engineers have a much 
harder road to hoe than their fellows in the architectural 
profession. In the latter, the frequency of competitions 
gives many opportunities for young architects to try their 
*prentice hand at design ; and though, of course, they are 
usually quite unsuccessful at first, yet in no other way 
would they be able to learn so rapidly and thoroughly, de- 
sign and planning. Making a design under the direc- 
tion of a superior is a very different thing, from doing the 
same thing without any extraneous aid or assistance. 
Several architects could be named now of high standing 
in the profession, who date their progress from success 
in one of the many competitions advertised weekly in the 
architectural papers. The young engineer has no such 
opportunity ot Ailinevbing himself, as competitions in 
engineering matters are few and far between ; and, per- 
sonally, I have little doubt but that the professional stan- 
dard of the engineer would be sensibly raised were younger 
hands given a chance to come to the front in this way. 
Of course, the older members of the profession who have 
established business dislike the idea greatly, and in some 
cases with much reason, asseveral of theseold fossils and the 
not too competent sons who, in other cases have succeeded 
to large consulting practices, would very soon be shoved to 
the wall under a system of a free fieldand no favour. In 
fact, the position of these gentry on the competition 

uestion reminds me strongly of a remark I once heard 
the late Mr. Tweddell make ve Exhibitions. He said 
“that as a young man with his way to make he found 
exhibitions a very good thing, but at the time of speaking 
he was afraid he considered them a mere nuisance.” 
I am, yours faithfully, 
“* CONGER.” 


THE LIQUEFACTION OF ATR. 
To THE EprtoR OF ENGINEERING. 

Srr,—A letter signed ‘‘ Arenel,” which appeared in 
your issue of April 1, contained the following: ‘‘ This 
isolation, Linde partly, and Hampson almost wholly, get 
by the use of vacuum jacketed vessels. Is it possible for 
either of them to work without these? Mr. Hampson 
might try the experiment and publish the results.” 

I have since tried this experiment. The apparatus 
was worked in exactly the usual way, without any special 
precaution, without any auxiliary refrigeration, and with 
air at + 25 deg. Cent. in a very hot factory. The only 
change made was to remove the vacuum vessel and to re- 
place it by a receiver of similar shape without any 
vacuum. The result was that the air began to liquefy in 
18 minutes, and that 50c.c. of liquid were collected with- 
out any difficulty in seven minutes. 

Yours truly, 
W. Hampson. 

20, Gower-place, W.C., June 22, 1898. 











ARMOUR-PLATES. 
To THE EprTor oF ENGINEERING. 

Srr,—The excuse offered by the First Lord as to why 
the Estimates for the financial year of 1898-9 provide for 
such a small building programme is a very lame one, to 
say the least of it. He says, why the new building pro- 
gramme cannot be enlarged upon is, because the armour- 
plate manufacturers cannot produce the armour-plates 
fast enough to provide them for further vessels, if more 
were laid down than the new vessels now provided for in 
the Estimates for this year. Now, Nir, either the First 
Lord is most ned om tm and unfair in saying this of 
the armour-plate producer, or else he is entirely ignorant 
of absolute facts about the matter. Assuming it is the 
first, he must know that the armour-plate manufac- 
turers have been greatly hampered by the strike in the 
engineering trade, sae § could not, therefore, deliver 





their material on their contract dates; and, so judging 
it in this light, he says that the supply at present does 


not justify the commencing of vessels, which would be 
delayed in their completion in order to receive their 
armour-plates. Very well; now comes the second 
og os pear as to his ignorance of absolute facts. If 

e had read the various letters and articles on the pro- 
duction of armour-plates at Sheffield, which have occurred 
from time to time, not only in your columns, but also in 
numerous other papers and journals, he could never have 
fallen into such a grave error as his statement about the 
estimates would have us believe he did, that the supply 
of armour was not equal to the demand ; and there was no 
use laying down ships now, which would have to wait for 
their armour later on. There are many others like my- 
self who deplore the fact that Mr. Cention is not a 
member of the ‘‘ Navy League,” where, no doubt, he 
would be able to obtain the information, he, at present, 
seems to lack as regards armour-plates. T am not a 
member myself, ard so am able to criticise the good or 
the ill that it is likely to have upon others who are 
members. It might be to Mr. Goschen’s advantage, how- 
ever, to read the journal compiled by that body, if his 
official position prevents him from becoming a member. 
The armour-plate manufacturers have all clearly stated 
that they are willing to extend their present armour-pro- 
ducing plant if the Government cee guarantee them a 
certain amount annually. To satisfy the Admiralty 
requirements in producing the latest improvements they 
have to be constantly rearranging their plant, and this 
can only be done at a very large expense, so the First 
Lord’s remarks hang fire here as well. If the Admi- 
ralty laid down more vessels, and made ample provision 
for their armour as well, now that the strike is over, 
there seems to be little doubt but that the contracts 
would be fulfilled, and with a margin of time tospare, on 
their due dates. In reading this, one might be led to 
think that I am in some way connected with the armour- 
plate manufacturers, and therefore biassed, but on this 
_— Ican distinctly say I am not. I am, however, a 

over of fair play, and think that considerable harm has 
been done, not only to the manufacturers, but also to the 
production of armour-plates in England as against the 
rest of the world, by allowing such an assertion to get 
abroad that our supply of armour-plates at present pre- 
vents more vessels od laid down, as they would have 
to be delayed later on for this article if they were. Trust- 
ing you will be able to find space in your columns for this, 
and that my remarks will not in any way prove offensive 
either to the Admiralty or the First Lord, as I have no 
intention of condemning either the Admiralty or Mr. 
Goschen, but merely wish to mention certain facts regard- 
ing the statement made in the House, 

Tam, Sir, yours gs | 
W. F. Hinpson, 
Shrublands, Canterbury, Melbourne, Victoria, 
May 10, 1898. 

P.S.—It seems highly improbable that the programme 
of vessels, according to the Estimates to be laid down, is 
all that Mr. Goschen intends to propose this year. I 
think that, later on, we shall hear that the First Lord has 
still something left up his sleeve, and it will not be at all 
surprising to hear of a supplementary vote being passed, 
similar to the one last year, which was left unspent owing 
to the strike. 





PrrRsonAL.—Messrs. A. and W. Longsdon have just 
purchased from the liquidator of Messrs. E. Howell and 
Co., Limited, the works at Poole, formerly belonging to 
that firm. The works will continue to be under the 
superintendence of Mr. W. Goodger, who has had charge 
for several years past.—-Mr. Percy Griffith, A.M.I.C.E., 
M.1I.M.E., asks us to state that in consequence of the 
termination of the lease of his offices at 53, Parliament- 
street, he is moving into the building next door, viz., 
54, Parliament-street, London, S.W. As, however, 
these offices will not be ready for occupation till Sep- 
tember 29 next, he has ine for the use of temporary 
offices at 55, Victoria-street, S.W.—Mr. Jeremiah Head, 
of London and Middlesbrough, and his son Mr. A. P, 
Head, are at present in the United States. They are 
arranging for some further extensions of the plant of the 
Otis Steel Company, Limited, at Cleveland, Ohio, and 
afterwards intend to proceed vid the Lake Superior iron 
ore district to Western Canada. They will there ex- 
amine and report upon certain mineral and railway pro- 
perties, in the interest of British capitalists ; and expect 
to return to England by the first week in July. 





Buast-FURNACES IN THE UNITED StatEs.—The number 
of furnaces in blast in the United States at the commence- 
ment of May, 1898, was 194, as compared with 183 at the 
commencement of November, 1897; 146 at the com- 
mencement of May, 1897 ; 133 at the commencement of 
November, 1896; 196 at the commencement of May, 
1896 ; 239 at the commencement of November, 1895; and 
171 at the commencement of May, 1895. The weekly 
roductive capacity of the furnaces in blast stood as 
ollows at the dates named: May, 1898, 234,163 tons ; 
November, 1897, 213,159 tons ; May, 1897, 170,528 tons; 
November, 1896, 124,077 tons ; May, 1896, 189,398 tons ; 
November, 1895, 217,306 tons; and May, 1895, 156,554 
tons. The weekly productive capacity of the furnaces in 
operation has moved on month by month this year as 
follows: January, 226,608 tons; February, 228,338 tons; 
March, 234,430 tons; April, 233,339 tons; and May, 
234,163 tons. The stocks of pig sold and unsold in the 
United States at the commencement of May this year 
were 841,524 tons,'as compared with 818,008 tons at the 
commencement of April, 768,694 tons at the commence- 
ment of March, 776,284 tons at the commencement of 
February, and 736,366 tons at the commencement of 
January. It will be seen that the production has ma- 





terially expanded during the last 12 months. 
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THE FISHER BUILDING, CHICAGO, 


H. BURNHAM AND CO., ARCHITECTS, CHICAGO. 


MESSRS. D. 


(For Description, see Page 781.) 








. " Shi F 
- ae ' 
| 

ee ‘ f : 

-*s q . ~ 

peep ty 

a: ‘ i. el 

Bt: (ihe 

5 »* 


. Be 1 
’ ‘i 
Mm Naty 
3 ‘ 


. \.. it 
a 3 cI 
wth 








he ee 


yen 


| 


wey 





ILL. 











Pegi ae 





VY 


ANN ON a 


a’ 


[Pima sad nee ha, 


es ee | Pa | ri fag the 
an if J Sh i 
mvignehy tended ind! ED Wiad ge my tg A a Be 


iffy veer 


ea 


Ma ad a 
\ 





—_~ 
i i 





Fic. 4. Novemper 12, 1895. 








Fic. 6, Apri 29, 1896, 

























ENGINEERING, 


June 24, 1898. 








CONSTRUCTED 


lig 3 . LONGITUDINAL SECTION 





THE NEW 


NORTHERN 

















SS Soe F 
a eS Se | 


abcrerdercn’ 
cre 











PROVISIONS i x 


>#r OctassO gar © NUN OSALOON © FOR B'O 
LD ) © CLASS 






} 


= 


| SKYLIGHT 
| 











FRENCH 


ANCE RAILWAY Company, B 


MAIL STEAMERS 


(For Desc iption, see Pag 





0 2 q 6 8 10 12 
92468 <0 30 0 























anette 









































(NUP ERAN AIOUIBAL 









































Fig. 4. main DECK 























| po 
URINALS 
wee 


GALLEY iP 














O 


© ssc. ass 



































‘), 2 
N GO 8 pi 
ro) Bai 





: - bob LIGHT 70 | 
LIGHT TOSALOON wee tA i, 






——— i) 
b22tLADIES SALON 
t+ 

















SMOKING 












































































—— 


ci 


; #7 CLASS BAR 
mame | 1 ©0004 


= 


&+ 




















= 
7 
LAVAT ORIES 











Tadlly & Price Engr™ 








ee Aa 

















MERS FOR THE CHANNEL SERVICE. 


Ipaxy, BY THE SOCIETE DES FORGES ET CHANTIERS DE LA LOIRE. 


rip 
“iption, see Page 72 ) 


0 wm 14 16 


























| 
| 
<--}----------- 
| 


' 
' 
' 
1 
t 
+ 
' 
1 
HATCHWA al 





Locker 


BUNKER 





CDAL BUNKER_ 


8&5 90 95 700 705 770 5 Leo RS 7320 735 190 145 





he "ORES 
URINALS (——r 
- » 


jew cemog * | 
























































LUGGACE 
FUNNEL HATCHWWAY 
7b0 1% 124 

T 

ececscand 

f 

| a 

CAPTAIN 








EE pa 





— 








2° CLASS SALOO! 








. ene | 
BOILERS ie | 
ene eee ee : hia cL | ae ee ~* 
ru) joa | 768 + ; pt 


BAR 160 | CHAINS 1168__ 




































































JuNE 24, 1898. | 








ENGINEERING. 


797 








AGENTS FOR “ENGINEERING.” 


AvstriA, Vienna: Lehmann and Wentzel, Kiartnerstrasse. 

CarE Town : Gordon and Gotch. 

EpInsurGH : John Menzies and Co., 12, Hanover-street. 

FRANCE, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque ; M. Em, Terquem, 31bis, Boulevard Haussmann. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

GERMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Leipzig: F. A. Brockhaus. 
om ey H. Stuckelberger. 
Guaseow : William Love. 
Inp1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

IraLy: U. Hoepli, Milan, and any _ office. 

LIVERPOOL: Mrs, Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New Sourn WALEs, Sydney : Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SoutH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co. 

RorrerpDaM : H. A. Kramer and Son. 

Soutn AusTRALIA, Adelaide: W. C. Rigby. 

Unite States, New York : W. H. Wiley, 63, East 10th-street. 

Chicago: H. V. Holmes, 44, Lakeside Building. 

Victor1IA, MELBOURNE : Melville, Mullen, and Slade, 261/264, Collins- 

street. Gordon and Gotch, Limited, Queen-street. 





NOTICE TO AMERICAN SUBSCRIBERS. 


We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiuey, 53, East 10th street, New York, 
and Mr. H. V. Houmes, 44, Lakeside Building, Chicago. The 
prices of subscription (payable ia advance) for one year are: For 
thin (foreign) paper edition, 1/. 16s. Od. ; for thick (ordinary) 
paper edition, 2/. 0s. 6d. ; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick 





ADVERTISEMENTS. 
- The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m, on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 





SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, direct from the Publisher, 


post free for Twelve months, at the following rates, payable in 
advance :— 





For the United Kingdom ............ £1 9 2 
», all places abroad :— 

Thin paper copies .......... £1 16 0 

WEG. teu aeccntwnns £2 06 


All accounts are payable to ‘‘ ENGINEERING,” Limited, 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 


Foreign and Colonial Subscribers receiving 
Incomplete Copies through News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent’s Name and Address. 

Office for Publication and Advertisements, Nos. 35 
and 36, Bedford-street, Strand, London, W.C. 





Tarpenarnie AppREss—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3668 Gerrard. 





READING CASES. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
news-agent. Price 6s. each. 








CONTENTS. 
AGE || PAGE 
Coal Production, Consump- 
tion, and Value 798 
Shipbuilding and Shipping _ 


P. 

The Fisher Building, Chicago 
(Illustrated) 
The Destruction 


eee e en ewenee ‘ teen enee 


United States Battleship TENN <siniein ist <n heen s 799 

SS is coe ns aetna vos 782|| H.M.S. “ Albion”.......... 799 
The Birmingham Show (JI- NOG occ cscccccccscccccs 800 

SUSVGEOD) oacccccscseses 783 || Sir James Nicholas Douglass, 


Messrs. Schneider and Co.’s 
Works at Creusét (JUus- is 





i, CET Ma A dihcanmiswa ses ewe:ee 
The New Channel Steamers Notes from the North ...... 801 
(TEMG) 5 is53 5.500) 792|| Notes from South Yorkshire 802 
Electric Power Station at Notes from Cleveland and 
Port Dundas, Glasgow the Northern Counties .. 82 
(TUM EEIE) 560.55 50:0550 794|| Notes from the South-West 803 
Notes from the United States 794|| Miscellanea ............++ 803 
Royal Engineers .......... 794!| Industrial Notes .......... 803 
Softening Water .......... 795||Steam Laundry Machinery 
Engineering Competitions 795|| (Jllustrated) ............ 805 
The Liquefaction of Air.... 795|| Lime in Blast-Furnace Prac- 
Armour-Plates .......... 795 - RR er are 


tice 
The Paris International Ex- i Launches and Trial Trips .. 808 








ie ERS 97 || “* Engineering” Patent Re- 
— in the Steel cord (IUlustrated)........ 
SOO cc nanson te cacasens 797 


With a Two-Page Engraving of THE NEW FRENOH MAIL 
STEAMERS FOR THE CHANNEL SERVICE. 


1/in this clause. 
,| of the notice given. 


6| the question for an exhibitor to decide what will be 


| if the regulation is to be regarded as rigid it must 
be largely prohibitive ; if it is to be elastic, it is 
misleading, and will tend to create confusion in the 


NOTICE TO CONTINENTAL ADVERTISERS. 





Advertisements from the Continent and French 
Colonies; may now be sent either through the 
Agence Havas, 8, Place de la Bourse, Paris, or 
direct to the Offices of this Journal, addressed 
to the Manager of the Advertisement Department, 
who will supply full particulars as to terms, &c. 








-ENGINEERING. 


FRIDAY, JUNE 24, 1898. 











THE PARIS INTERNATIONAL 
EXHIBITION. 

Tue regulations which are to control British par- 
ticipation at the Paris Exhibition of 1900, have now 
been circulated, more or less generally, throughout 
the country, and manufacturers are in a position to 
understand, to a certain extent, the conditions to 
which they must subscribe in the event of their 
deciding, or being able—which is another matter— 
to exhibit. We say to a certain extent, because 
the regulations do not refer to some of the very 
novel arrangements that will characterise the Ex- 
hibition. Thus, nothing is said about the non- 
existence of a British Section, although the absence 
of the time-honoured term upon the official docu- 
ments is to be remarked. Neither is any reference 
made to the system of subdivision into groups, 
although the fact is stated in the speech of HRW 
the Prince of Wales, delivered on February 17 
last, that Great Britain has obtained 18 sepa- 
rate allotments in different parts of the Exhibi- 
tion buildings. Still less is any information 
afforded as to the intended method of further sub- 
division, by which an exhibitor whose goods fall 
into different groups will—according to the general 
regulations—be compelled to divide his exhibit 
and scatter it in various buildings. It would have 
been very useful to manufacturers to have been 
furnished with this and much other information, 
especially considering the short time allowed for 
arriving at a decision. 

The regulations issued by the Royal Commission 
are of the ordinary character and call for no re- 
mark, with two exceptions. The first of these is 
Clause 3, which reads as follows : 

‘*The Royal Commission reserve to themselves 
absolute discretion as to granting or refusing an 
allotment of space, and also the riyht of cancelling 
it at any time.” 

The words we have italicised cannot fail to raise 
serious doubts in the minds of manufacturers, who 
will realise that the allotment of space to them 
affords no guarantee that they will become ex- 
hibitors, because ‘‘at any time ;” before they have 
completed their arrangements ; or after their exhibits 
are prepared, packed, and despatched; or even 
when they are within the Exhibition ; their allot- 
ment may be cancelled at the absolute discretion 
of the Commission. Manufacturers may reason- 
ably ask for some assurances on this point before 
they commence the costly preparations of helping 
to create a representative show of British industry. 

The second paragraph to which we refer is 
Clause 2 of the General Regulations : 

‘* Applications for Space.—Forms of application 
for space must be returned to the Secretary of the 
Royal Commission as early as possible, and in any 
case not later than August 20, 1898. All applica- 
tions will be considered by the Royal Commission, 
but owing to the limited amount of space at their 
disposal, they cannot undertake to allot the whole 
or any part of the space applied for, their object 
being to secure the best possible exhibition of 
British goods in each group. There will be no 
charge for space.” 

Several points suggest themselves forconsideration 
There is the unparalleled shortness 
Manufacturers are required 
within a delay of two months to decide whether 
they will exhibit at all; what they will exhibit, 
not in any general sense, but in detail; and to 
supply a full list of articles intended to be shown, 
with a description of the special features. In some 
cases of current manufacture it will be possible to 
do this, but in many more it will be quite out of 


his special feature 18 months in advance ; so that 


In the second place the reference to ‘‘ the limited 
amount of space at their disposal,” throws light on 
the great difficulty of the situation, a difficulty it 
is wholly out of the power of the Royal Commis- 
sion to remove, or even lessen. The only apparent 
way out of this difficulty lies in the direction of 
severe selection, and comprehensive collectivities of 
exhibits. And that it is proposed to proceed upon 
this line is indicated by the final words of the 
clause ‘‘ their object being to secure the best pos- 
sible exhibition of British goods in each group.” 
This object is, indeed, worthy of all praise, because, 
if fully achieved, it would mean, despite the limited 
space, a representative display of British industries 
in all the branches embraced by the classification. 
But this result implies three main requirements, 
to say nothing of a thousand small ones bristling 
from them. It would involve a selection of exhibits ; 
the cheerful effacement of a majority of manufac- 
turers, in favour of a minority of fortunate com- 
petitors, chosen to represent a given industry ; and 
the willing acceptance of a system hitherto repug- 
nant to nearly all British industrials—that of ex- 
hibiting collectively. The path to success lies 
amidst these obstacles: it remains to be seen 
whether they will be overcome. 

In his opening address to the Royal Commission 
on February 17 last, its President, H.R.H. the 
Prince of Wales, touched upon the necessities and 
the difficulties of the situation in the following 
paragraphs. ‘‘ It is especially necessary at the pre- 
sent time to give prominence to the industrial 
section, looking to the keen rivalry which exists in 
the department of manufactures, and of which 
evidence is forthcoming on every side. The 
Exhibition will afford an opportunity of which I 
trust full advantage will be taken of asserting the 
commercial supremacy which this country has so 
happily enjoyed for many years.” 

And, again: ‘‘It should also be remembered 
that this is not so much an occasion for competition 
of British exhibitors among themselves, as for 
competition between British and Irish exhibitors 
and those of foreign countries. For this reason, 
the display of similar or identical objects by 
different exhibitors should be avoided as much 
as possible, and efforts should be made to 
secure variety with a view to making the most of 
the space at our disposal. It is difficult to avoid 
some duplication when several manufacturers of 
similar articles wish to show their goods, and it 
would be invidious to give the preference to one 
out of many, but it ought not to be impossible 
either to form joint exhibits, giving as complete a 
representation as possible of particular industries, 
or for manufacturers to come to some agreement 
among themselves which would bring about the 
same result. Such a plan, though it might call for 
some self-sacrifice on the part of individuals, would 
secure a degree of completeness which could not 
otherwise be attained, and would go far to promote 
the common interests of the industry as a whole.” 

Success or failure of British representation at 
the Paris Exhibition, depends on the action taken 
by British manufacturers, and on them alone, since 
it is they who will create our portion of the Exhi- 
bition.. Considering the limited space available, 
and the scattered system of arrangement adopted, 
our industrials must—if British participation is to 
be satisfactory—cut themselves loose from the 
bonds of precedent ; adopt new methods and a new 
leading motive ; and abandon old prejudices. The 
great inducements to exhibit—of making trade and 
of securing awards—must become secondary incen- 
tives. Commercial enterprise must give place 
to patriotic desire to show a united front against 
foreign industrial enemies, and British manu- 
facturers must fall into line—the German line— 
and accept the system of exhibiting by collec- 
tivities. If this can be done there need be no fear 
of the result. Time will show whether it is prac- 
ticable. 








CONCILIATION IN THE STEEL TRADE. 


In the present day when trade disputes are so 
common and lead to such disastrous results to the 
employers, the operatives, and the public, it is 
very satisfactory to find that the principles of con- 
ciliation and arbitration are making some progress, 
and that in some of the most important industries 
the friendly spirit between the employers and the 
operatives is sufficient to enable all: points of 
differences which arise to be settled in a satis- 
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see the minutes which are printed for the use of 
the members of the Board of Conciliation and 
Arbitration for the Manufactured Steel Trade of 
the West of Scotland, and being struck with the 
common-sense method in which the proceedings 
were conducted, we made inquiries about the 
working of the Board and found that it had proved 
one of the most useful which had been instituted 
for the settlement of industrial disputes. Under 
these circumstances some particulars concerning it 
will be of interest to our readers. 

The Board was started seven years ago by the 
representatives of the most important steel works 
in the west of Scotland ; Mr. James Riley, of the 
Steel Company of Scotland, taking a prominent 
part in its formation. Its object is to arbitrate 
on wages or any other matters affecting the respec- 
tive interests of the employers or operatives, and 
by conciliatory means to interpose its influence 
to prevent disputes and put an end to any that 
may arise. The Board consists of one employer 
and one operative representative from each works 
joining the Board. The rules require that all ques- 
tions demanding investigation shall be stated in 
writing to the Board and shall be supplemented by 
such verbal evidence or explanation as the Board 
may think needful. The employer and the opera- 
tive representative of the works affected are required 
to make out and sign a statement of the matters in 
dispute, and this is placed before the Board. In 
the case of the Board failing to agree, the question 
in dispute is submitted toa referee or arbitrator for 
decision, but in all cases witnesses from all the 
works affected may be summoned to attend and give 
evidence in support of their case. 

The bye-laws of the Board contain instructions 
to the members which are intended to prevent dis- 
putes from reaching an acute stage without full con- 
sideration by all the parties concerned. They 
require that if any subscriber to the Board desires 
to have its assistance in redressing any grievance, 
he must explain the matter to the operative repre- 
sentative of the works at which he is employed. 
Before doing so, he must, however, have done his 
best to get his grievance righted, by seeing the 
foreman or the manager himself. The operative 
representative is instructed to question the com- 
plainant about the matter, and discourage com- 
plaints which do not appear to be well founded, and 
before taking action he must ascertain that the pre- 
vious instruction has been complied with. If there 
seems good grounds for complaint, the complainant 
and the operative representative must take a suitable 
opportunity of laying the matter before the fore- 
man, or works manager, or head of the concern 
(according to what may be the custom of the 
particular works). The complaint must be stated 
in a way that implies an expectation that it will be 
fairly and fully considered, and that what is right 
will be done. In most cases it is believed that this 
will lead to a settlement without the matter having 
to go further. If, however, an agreement cannot 
be come to, a statement of the points in difference 
must be drawn out and signed by the employer re- 
presentative and the operative representative, and 
forwarded to the secretaries of the Board, with a 
request that the Board will consider the matter. 
Above all, the Board endeavours to impress upon its 
subscribers that there must be no strike or suspen- 
sion of work. The main object of the Board is to 
prevent anything of this sort ; and if any strike or 
suspension take place, the Board will refuse to 
inquire into the matter in dispute till work is re- 
sumed ; and the fact of its having been interrupted 
will be taken into account in considering the ques- 
tion. The expenses incurred by the Board are 
borne equally by the employers and operatives. 
The sum of one penny per head per fortnight is 
deducted from the wages of each operative earn- 
ing two shillings and sixpenc? per day and upwards, 
and each firm pays an amount corresponding to the 
total sum deducted from the workmen. 

When the Board was first constituted, its officials 
consisted of a referee, elected from outside the 
Board, a president and vice-president, two secre- 
taries, two auditors, and two treasurers elected 
from among the representatives. Four years ago, 
however, a change was made in so far that an 
independent president and vice-president were 
elected, so that both parties might feel that every 
question which came before the Board was dealt 
with quite impartially ; for, however fair a presi- 
dent or vice-president, elected either by the em- 
ployers or operatives, might endeavour to be, occa- 


sions arose when it was difficult to prevent the feeling | 





that he was unconsciously biassed towards his own 
side of the question. Mr. Cameron Corbett, M.P., 
was chosen president, and Dr. Henry Dyer vice- 
president, and they have been re-elected each year 
since that date. As Mr. Corbett’s Parliamentary 
duties keep him much of his time in London, the 
work of the chair has for the most part fallen to 
Dr. Dyer, who has not only presided at the meet- 
ings of the Board, but has also, on many occasions, 
acted as chairman of committees appointed for the 
purpose of investigating the conditions of ques- 
tions under dispute, and endeavouring to arrive at 
a settlement ; and in every case a satisfactory 
arrangement has been come to. Both at the Board 
and the committee meetings each party states its 
case, and brings such evidence as is thought neces- 
sary in support of it. A friendly discussion then 
takes place, the chairman endeavouring to clear 
away the differences, and thus enable both sides to 
see the various aspects of the subject, and gene- 
rally with a successful result. In the few cases in 
which the discussion has not lead to such a result, 
it has been agreed to accept the decision of Dr. 
Dyer, and all parties have loyally carried out his 
decisions. For some time when the price of steel 
was going down, and wages were, in consequence, 
being reduced, it was feared that the operatives 
might feel that the Board was not doing them 
justice ; but on more than one occasion, while 
saying that they regretted the necessity for the de- 
cision, they passed a unanimous vote of confidence 
in the arbitrator. Fortunately in the present 
state of the steel trade the prices are rising, and 
at its last meeting the Board was able to agree to a 
considerable increase in the wages of the workers. 

We feel convinced that if the example of this 
Board were followed, strikes and lock-outs would 
soon become things of the past. There are two 
conditions of success—knowledge and trust. If 
the representatives of the employers and the opera- 
tives meet together, with an independent chairman 
who can be trusted by both parties, and if they 
discuss all questions which arise in a frank and 
friendly manner, and with a determination to have 
upright dealing between man and man, we should 
not only have better times, but also better men than 
we have to-day, for we must never forgetthat the con- 
ditions under which daily work is performed are the 
most potent factors in determining character. 








COAL PRODUCTION, CONSUMPTION, 
AND VALUE. 

TuE report of the Board of Trade, showing the 
production and consumption of coal and other par- 
ticulars regarding the fuel supply of the world comes 
at an opportune time, in view of the labour war in 
South Wales and the discontent in mining circles 
in other parts ; and, owing to this, one turns first 
to the average value, since it reflects, in some re- 
spects, on the possible remuneration of labour. 
The average price at the pit-head in Britain has 
steadily declined for several years; and in 1896, 
the latest year for which the figures are available, 
it stood at 5s. 10}d.; six and seven years ago it 
was 8s. to 8s. 3d. per ton, so that obviously wages 
cannot reasonably be better now than they were 
then. Ten years ago the price was at its lowest—- 
4s. 97d. ; but since then there has been a great im- 
provement in the labour conditions. Again, when 
comparing the price with that in other countries, 
one must consider the caloric value ; but, unfor- 
tunately, the Board of Trade do not take the value 
per million units of heat, a basis which should 
enable a most important comparison to be made as to 
the relative cost of fuel for the manufacturing nations 
of the world. Germany, which presses us closely, 
returns an average price of 6s. 11d., their minimum 
in 14 years having been 5s. 1fd. and their maxi- 
mum 8s. The United States return 4s. 9}d. for 1896 
—the lowest ever recorded, and the same price as 
in 1895. We have it on good authority that in some 
of the large manufacturing districts in the States the 
price of coal is exactly one-half what it is here, and 
when one recalls the extent to which coal enters 
into all metallurgical and power industries, the fact 
carries great significance. Nor can the caloric value 
of the American coal be said to be far behind the 
average in Britain. Japan, the new manufacturing 
kingdom of the East, returns 5s. as the average 
value—a satisfactory rate. Other important coun- 
tries may be quoted: France, 8s. 8}d.; Belgium, 
7s. 73d. ; Spain, 6s. O?d.—a fairly constant rate ; 
Sweden, 7s. 11}d. ; Austria, 5s. 11jd. ; Hungary, 
8s. 7T}d.; Canada, 8s. 9d.; New South Wales, 





5s. 9d.; Victoria, 10s.—a great reduction on the 
19s. of 1890 ; Queensland, 8s. 4d. ; Tasmania, 8s, ; 
New Zealand, 10s. ; and Natal, 10s. 

Although it can scarcely be assumed that the cost 
of production determines the selling price, much as 
the economist would like that principle to obtain, it 
is, nevertheless, interesting to note that the tonnage 
of coal produced per miner does seem to bear some 
relation to the relative prices in different countries,* 
Thus, in America, where the average price is 1s. 
less than in Britain, each miner produces 443 tons 
against the 288 tons sent to the surface by the 
British worker, while in New South Wales, where 
also the price is less than here, the American 
figure is closely approached — 423 tons. New 
Zealand, for 10s. per ton, appears for 409 tons, 
and Belgium for 7s. 7jd. for 178 tons, suggest- 
ing the difficulties of any general deduction. The 
variations in the depth of workings materially affect 
the result; and even were the average depth the 
same, there are differences in the thickness of 
seams, the amount of timbering required, and 
the presence or absence of water, which renders 
general comparisons practically impossible. In this 
country the owner has, perhaps, not yet awakened 
to the immense potentialities for economy in out- 
put offered by the many applications of motor 
power now within his reach, and only when he 
utilises these appliances will he take his fair share of 
meeting in the most legitimate way the competition 
in manufactures of industrial nations which is the 
great characteristic of the age. This is altogether 
apart from the direct effect which the cheaper win- 
ning of coal in other parts has upon the exporta- 
tions from this country. Such trade is not to be 
despised, but at the same time coal should primarily 
be regarded in commerce as a means to an end. 

It is as the one essential element of all prime 
movers that we would rather regard coal. If it 
be economically produced, and its cost low, the 
probabilities are in favour of extensive use ; and 
in the absence of any direct evidence to the 
contrary, one must accept the view that the 
excess use per capita, as compared with pre- 
vious decades, is largely due to industrial pro- 
gress. Now in 10 years the quantity used per 
capita of the population in this country has not 
varied much more than 4 cwt. or 5 cwt. per annum ; 
whereas in the United States it has steadily in- 
creased, notwithstanding the consumption of 
timber, and the greatly extended use of hydro-elec- 
tric power. In other words, the United States is 
consuming 169 million tons, against 100 million 
tons 10 years ago, and their total is now greater 
than in this country, which has only added 20 
million tons to its consumption. The American 
population has increased at an enormously greater 
ratio than that in Britain, and thus the consump- 
tion per capita is nearly 2.4 tons per annum, 
against our 3.8 tons; but other fuels and water 
power account for much in the States. Germany 
also, as was to be expected, shows an increase. 
They are using 30 million tons more now than 
10 years ago, or 1.5 tons per capita per annum, 
against 1.1 tons. The increase in three years has 
been very rapid. Belgium and France afford 
similar evidence of industrial activity ; but there 
does not seem to be any material increase in the 
consumption of our Colonies. 

It is, as we have said, only a matter of indirect 





*The following gives the figures for the principal 
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interest whence comes this supply of fuel; but 
since we cannot expect to be the sole users of all 
coal in manufacturing processes, the next best 
thing is to have as large a share of the supply 
of the commodity to others as is possible. We 
fear, however, that the coalowner or merchant 
never pauses to consider this fine point of national 
economics. If he can get $d. a ton more from a 
foreign manufacturer than the user at his door he 
will take the profit and keep patriotic considera- 
tions for political meetings. But we have always 
had such an unwavering confidence in our com- 
merce as to pin absolute faith to free trade, and 
thus our manufactures have obtained a robust man- 
hood, although, perhaps, at the expense now of an 
indifference to the scientific developments of other 
nationalities. Like us, America still provides prac- 
tically all the coal she requires, but her net exports 
—minus imports—do not increase much. They are 
only 2} million tons out of 1714 million tons pro- 
duced. We import no coal, but export 44$ million 
tons out of the 195} million tons produced. Indeed, 
we not only supply ourselves with all we want; 
but Germany gets 5.6 per cent. of her total con- 
sumption from us; Spain 48 per cent.—an im- 
portant point in view of the war and the effort to 
make coal contraband of war ; France 113 per cent. ; 
Sweden 87.13 per cent.; Belgium 1.9 per cent.; so 
that were our supply, from any cause cut off, some 
of these nations would be ina plight, either from 
shortness or extreme use. But as with the indi- 
vidual so with the State: no one is indispensable, 
and if from any cause we were unable to meet such 
demands made upon us others, probably the United 
States, would step in and the displacement would 
be permanent. That is a way they have, and we 
should not quarrel ; we taught them it. 








SHIPBUILDING AND SHIPPING IN 
JAPAN. 

RecEnt papers from Japan bring accounts of the 
launch at the Mitsuibishi Shipbuilding Yard at Naga- 
saki, for the Nippon Yusen Kaisha, of the steamer 
Hitachi Maru, with all the ceremony usual in this 
country. The guests and visitors numbered about 
1500, and were representative of the official and 
industrial leaders in Japan, who wished to show 
that they considered the launch of the largest vessel 
ever built in Japan as an event of national import- 
ance. Suitable speeches were made for the occa- 
sion, and the President of the Nippon Yusen 
Kaisha expressed the opinion that the ship which 
had been launched was the glory of the Mitsuibishi 
Dockyard, and the pride of Japan, and said that he 
was sure that in her voyages to European ports 
she would add lustre to the flag of Nippon. 

The Hitachi Maru is similar to some of the ships 
which have been built on the Clyde for the Nippon 
Yusen Kaisha. She has been classed 100 Al at 
Lloyd’s, and approved by the Committee of the 
Shipbuilding Encouragement Law of the Imperial 
Japanese Government, and is built of steel. Her 
length is 462 ft., beam 49 ft. 2 in., depth 33 ft. 6in., 
average draught 25 ft., gross tonnage 6150, dis- 
placement 11,660 tons, engines triple expansion 
twin screws, indicated horse-power 3500, and speed 
14 knots. Every precaution seems to have been 
taken to secure that the work was well done, by 
encouraging workmen who had had long experience, 
and arranging that each section should be under the 
charge of an expert. Some difference of opinion 
as to the qualifications of the vessel for a 100 A 1 
certificate arose between Lloyd’s examiners and the 
officials of the Mitsuibishi Shipbuilding Yard when 
the vessel was very nearly ready for launching. 
The question remained undecided for a consider- 
able time, and at last the company applied to 
Lloyd’s to send a higher-placed examiner. This 
was at once attended to, and Mr. Stanberry was 
sent to report on the ship, which he did in the fol- 
lowing terms: ‘* With reference to the steel 
steamer No. 99, now building by the Mitsuibishi 
Company at Nagasaki, with a view to class 100 A 1, 
T have carefully examined this vessel all fore and 
aft, and I find the workmanship, including the 
riveting, satisfactory, and equal in quality and 
efficiency to that done in good shipbuilding esta- 
blishments in the United Kingdom.” 

_ The shipbuilding yard at Nagasaki is the most 
important in Japan, and we have on previous occa- 
sions given some particulars regarding it. There 
are now 71 shipbuilding yards in Japan, but many 
of these are small. Osaka is rapidly becoming an 
important industrial centre, and shipbuilding is 


being developed. There are now 28 shipbuilding 
establishments in Osaka, but the most of these pro- 
vide accommodation only for the repair of Japanese 
junks or sailing vessels. Those which undertake 
to build steamers are the Osaka Iron Works, 
the Mayegawa Dockyard, the Fujinagata Dock- 
yard, the Osaka Shipbuilding Company, the 
Osaka Dockyard Company, the Mihava Dockyard 
and a few others. The steamers constructed during 
the past year were 54, of which the most important 
were the Tonegama Maru (600 tons), the Tenru 
Maru (660 tons), and the Oigawa Maru (650 tons), 
constructed at the Osaka Iron Works, the others 
being small vessels ranging from 200 to 20 tons. 
In addition 61 wooden vessels of various sizes and 
designs were built for use chiefly on canal and river 
service, and which are not taken into account when 
speaking of the Japanese mercantile marine. 

According to the most recent statistics, that con- 
sists of 735 vessels with a total tonnage of 390,334 
tons, of which 570 are steamers with a tonnage of 
363,223 tons, and 165 sailing vessels with a tonnage 
of 27,111 tons. There were : 


Steamers. 





Number of 

Vessels. 
Under 50 tons ... was sh ie 67 
Above 50 tons and under 100 tons... a 90 
si) OO 5 a Og rtk rae 
5 a6 se BOOr a. 3 as 68 
33 Oe as ‘9 TOGO oo sss 48 
,, 1000 ,, ~ eS a. 64 
5, 2000 ,, a | ae 45 
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5, 5000 ,, i 3 a 1 
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Sailing Vessels. 

Under 100 tons... ae iis re 67 
Over 100 tons and under 300 tons ... 79 
9 0 fe 5 oe Ss me 12 
SA RMN” gah “oon sta >: me as 7 
Total ... 165 


Last year 115 steamers and five sailing vessels 
were engaged in foreign trade. A number of 
vessels received special grants under the law for 
the encouragement of navigation. The amount 
which vessels passing the stringent examination 
necessary are entitled to is considerable, and is 
reckoned as follows: For every 1000 tons and 
10 knots speed the grant is at the rate of 25 sen 
per ton per 1000 miles navigated, and for every 
additional 500 tons 10 per cent. is added, with an 
increase of 20 per cent. more for each additional 
knot. Thus, a steamer of 6000 tons, with a speed 
of 14 knots, would, in a voyage from Yokohama to 
Europe and back, say 23,400 miles, receive the 
sum of 98,280 yen. 

During the year the Nippon Yusen Kaisha con- 
tinued and further developed its foreign lines, and 
as most of the new vessels built in Great Britain 
have already been brought out, this company 
must now be regarded as a permanent competitor 
for the carrying trade to and from Japan. Neither 
it nor the Osaka Shosen Kaisha paid any dividend 
for the latter half of 1897, for reasons which we 
have previously explained. The Japanese are, 
however, too ambitious to have a large mercantile 
marine to allow their foreign lines to be discon- 
tinued for want of Government support, and now 
that things have been got into working order, we 
may be sure that the necessary financial arrange- 
ments will be made. Much of the success of the 
Nippon Yusen Kaisha in securing cargoes is due 
to the fact that the steamers are loaded for Japan 
direct without calling at ports en route. In this 
way consignees are able to obtain their goods more 
quickly than by the older lines, and the saving of 
interest while the goods are on the way is a con- 
siderable item in these days of competition. On 
this account the line will have the preference at 
equal rates of freight until the British companies 
see their way to make equally quick voyages. 

A recent Foreign Office report gives some in- 
formation regarding freights which will be of 
interest to shippers. Freights to London were 
maintained by the Conference at 32s. for British 
lines, and 30s. 6d. for the Japanese line until about 
the beginning of December, when, owing to internal 
dissensions, rates were reduced to 22s, 64d.; 
but this fall can only be temporary. The 
subject of shipping conferences is one which 
is beginning to attract the attention of those in- 
terested. The report to which we have referred 





says that ‘‘So strong and extensive is the influence 


of the Conference in Great Britain that no outside 
steamer can obtain a cargo, even in spite of the 
fact that freights on iron from Great Britain are 
often 5s. per ton higher than from Antwerp, and 
from 5s. to 7s. 6d. per ton higher thom Hamburg. 
It might be well for those who are seek the causes 
of the decline in British trade to direct their atten- 
tion to this serious difference.” This, however, 
opens up many questions, which must be considered 
by themselves. 








H.M.S. “ ALBION.” 

Tue battleship Albion, the launch of which, on 
Tuesday last, was attended by a terrible catastrophe, 
is a vessel of the Canopus class which has been 
built by the Thames Iron Works and Shipbuilding 
Company, at Blackwall, to the order of the Govern- 
ment. Like others of her class, she is 390 ft. long 
between perpendiculars, 74 ft. wide, and will have 
a draught of water of 26 ft., at which her calculated 
displacement is nearly 13,000 tons. The order for 
the Albion and her sister vessels was given out in 
July, 1896. The other ships of the class originally 
ordered are the Canopus, built at Portsmouth, the 
Goliath at Chatham, the Ocean at Devonport, 
and the Glory at Laird’s, Birkenhead. A sixth 
ship, the Vengeance, was added to the class after 
the Navy Estimates for 1897 had been first put 
forward, the cost of her construction for the year 
being included in an additional half million asked 
for when the Shipbuilding Vote came on in the 
House somewhat late in the session. The last- 
named vessel has been put out to contract with 
Messrs. Vickers, Sons, and Maxim, at their newly- 
acquired yard, once the property of the Barrow 
Shipbuilding Company. 

According to the official programme the Albion 
was not to have been launched before July, but 
circumstances which have been considered of suffi- 
cient importance by the Admiralty have hastened 
theevent. As a consequence, the;ship is in a very 
unfinished state. Little of the armour is in place, 
and the casemates are mostly not in position. 
The belt armour is of 6-in. Harveyed steel and 
extends over a length of 196 ft., protecting the side 
for 5 ft. below and 9 ft. above the water line. It 
is backed by 4 in. of teak and has also two thick- 
nesses of }-in. plating. At the ends of this pro- 
tected length are athwartship bulkheads, also 
of Harveyed steel plates 12 in., 10 in., and 8 in. 
in thickness, These join the two sides of the 
belt and connect also with the two barbettes which 
form positions for the principal armament. The 
arrangement of the armoured deck is similar to 
that now adopted by the Admiralty for battleships, 
the deck being joined at its outer edges to the 
bottom of the belt, but having transversely sufti- 
cient rise to bring the central part 2 ft. 6 in. above 
the water line. The main and middle decks are 
also protected by plates 4 in. and 1 in. thick. 
The 6-in. guns are mounted in casemates in the 
way now usual for guns of this nature, having 
6-in. armour at the sides ; whilst inboard they are 
partitioned off by a double thickness of 1-in. plat- 
ing. The forward and after casemates are sponsoned 
out sufficiently to allow a line of fire directly ahead 
in the case of the forward guns, and directly astern 
in the case of the after guns, the angle commanded 
in both instances being 120 deg. The barbettes 
are armoured on the upper parts with 12-in. 
Harveyed steel plates, the lower tiers of plates, 
which are behind other armour, being 6 in, thick, 
For protection of the guns in the barbettes there are 
8-in. Harveyed steel shields. The ends of the 
ships of this design are partially protected by 
2-in. nickel-steel plates being worked outside the 
skin plating from the forward bulkhead to the 
stem, and from the after bulkhead to the stern. 
This forms what is practically a continuation of 
the belt of extended area. 

The main armament consists of four 12-in. wire- 
wound guns of 46 tons each. These will be 
mounted in pairs in the barbettes upon turntables, 
and have the now usual ‘‘all-round” loading 
arrangements. There are twelve 6-in. quick-firing 
guns placed each in a separate casemate, eight 
being on the main deck and four on the upper 
deck. There are ten 12-pounders, six being on 
the upper deck amidships and between the two 
6-in. guns on each broadside, whilst four are placed 
on the main deck, two right forward and two right 
aft. There are also six 3-pounder Hotchkiss guns, 
these being distributed between the two military 





tops on each of the two masts, There are also two 
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12-pounder guns for boat and landing purposes, 
eight .45-in. Maxim automatic guns, and six 
howitzers. The torpedo tubes are submerged, and 
are four in number, two being well forward and two 
aft. They are for 18-in. torpedoes, of which 14 
will be carried for firing from the ship, whilst five 
14-in. torpedoes will be supplied to be launched 
from the dropping gear fixed to the steam pinnaces. 

The machinery is being made by Messrs. Maud- 
slay, Sons, and Field, of Lambeth. The twin- 
screw engines are of the usual triple-expansion 
type, the cylinders being 30 in., 49 in., and 50 in. 
in diameter, the stroke being 4 ft. 3in. At 108 
revolutions per minute, the horse-power developed 
is estimated to be 13,500, which corresponds to a 
speed of 184 knots. The high and intermediate- 
pressure cylinders have piston valves, the low- 
pressure cylinder having flat slide valves. All are 
driven by double eccentrics and double bar links. 
Each cylinder is supported by four columns of H- 
section standing on cast-steel main bearing frames. 
The same contractors are supplying a good deal of 
the auxiliary machinery, including feed pumps, 
compressing machinery for supplying air jets to the 
furnaces and compressed air for other purposes, hot- 
well pumps, fire and bilge pumps, fans, air com- 

ressors, electric light engines, steering engines, &c. 
"he boilers are of the Belleville type, having econo- 
misers, as in the Diadem’s boilers. It may be 
remarked that these are the first British battleships 
in which it has been decided to put Belleville 
boilers. There are 20 of these boilers, but only 
two chimneys. The boilers are arranged in three 
groups and are fired fore and aft. The boiler 
pressure is to be 300 1b. per square inch, but this 
will be reduced to 250 1b. at the engines by the 
reducing valves usual with Belleville boilers. The 
total heating surface will be 24,155 square feet for 
the large tubes of the boilers proper, and 11,560 
square feet for the smaller tubes in the econo- 
misers. The total weight of main and of auxiliary 
machinery, with water in boilers, &c., is estimated 
at 1290 tons. 

It will be seen from the above that the Albion is 
not so powerful a ship on paper as the vessels of 
the preceding class, of which the Magnificent was 
the first launched. In the first place, she is about 
2000 tons less displacement, and her armoured 
belt is not so thick by 3 in., is over 100 ft. shorter, 
and 1 ft. less depth. It is said, however, that 
improvements in the manufacture of armour- 
plating have resulted in giving an equal resistance 
for the modern 6-in. belt as was possessed by the 
9-in. armour of the Magnificent, although, it must 
be remembered, the latter was of Harveyed steel. 
The new ship has, however, the additional protec- 
tion at the ends, which will be good at anything 
like close range against light projectiles only. The 
barbettes of the Canopus class have also 12-in. 
armour in place of the 14 in. of the Magnificent. 
If we compare the thickness of armour with that 
of the Royal Sovereign, we find a still greater dis- 
parity, for the latter ship had an 18-in. belt, but 
that was not Harveyed steel plating. The four 
guns of the main armament are of the same weight 
in both the Magnificent class and the Canopus 
class, a fact which must be put to the credit of a 
smaller ship; and the same thing may be said of 
the 6-in. quick-firers and their casemates, of which 
12 are provided in each design; but the lighter 
guns are more numerous in the older design, there 
being sixteen 12-pounders. 

The mounting of the 6-in. guns at either end of 
the battery, to which reference has already been 
made, gives the Canopus class a very powerful bow 
or stern attack. The two 46-ton guns in each 
barbette have been estimated to discharge, within 
the space of five minutes, eight rounds, the energy 
of which would be 264,160 foot-tons. The four 
6-in. quick-firers at the ends of the battery, on 
the upper and main decks—which, as stated, can be 
trained in a line parallel to the keel—would fire 
25 rounds each in the same time, and that would 
add a striking energy of 335,600 foot-tons to the 
total, so that two 6-in. guns are more than equal in 
this respect to the guns of the main armament. 
The two 12-pounder quick-firers which could be 
brought to bear right ahead or astern would fire 
about 75 rounds each in the five minutes, and that 
would add another 63,450 foot-tons. This would 
bring the total energy of fire right ahead or right 
astern to 663,210 foot-tons, which is considerably 
in excess of the Magnificent’s power of attack in 
the same direct lines. Naturally, the broadside fire 
would not show the same preponderence for the 





later design, as the advantage is obtained only in 
the line of fire directly ahead or astern by the 
sponsoned mounting of the four 6-in. guns at each 
end of the battery. The weight of the 12-in. pro- 
jectile is 850 lb., and that of the 6-in. projectile is 
100 Ib. 

In regard to engine power, the Canopus class have 
the advantage, their estimated power being 13,500 
indicated horse-power, which should be compared 
with the originally estimated 12,000 power with 
forced draught of the Magnificent, the computed speed 
of the latter having been 173 knots. The Canopus 
class are therefore put down at a knot faster, and 
we believe 1000 extra horse-power was added to the 
legend when, after the original designs were got 
out, it was decided to compound the Belleville 
boilers, or fit them with what are known as econo- 
misers. The full coal capacity of the Magnificent 
is 1800 tons, or 100 tons less than that of the new 
ships. 

N aturally it is not possible to make an accurate 
comparison of different designs without having 
knowledge of all the elements, and this complete 
information is known only at the Admiralty. We 
may, perhaps, safely conclude that no great sacrifice 
has been made of essential military features to 
secure the advantages that the new ships un- 
doubtedly possess. Sir William White, therefore, 
appears to have even surpassed his former efforts, 
and Sir John Durston is likewise to be congratu- 
lated, for the additional power attained is one of the 
conspicuous features of the class. 

There is one other feature of design to which re- 
ference may be made. Profiting by a melancholy 
experience, the style of ram bow applied to recent 
vessels has been framed on new lines. It is brought 
nearer the surface than was usual formerly, and is 
altogether of a more substantial nature, having 
more the appearance of the fore end of a_bottle- 
nosed whale than the “spur” of the earlier 
ironclads. Being near the surface, and of such 
substantial proportions would lead, one would 
think, to an appreciable addition to the wave- 
making resistance ; but, on the other hand, the 
hole that it would make in an adversary would 
put the matter of further combat beyond the 
pale of reckoning. This massive ram has addi- 
tional support to that formerly given in designs by 
the 2-in. bow armour of nickel steel, web-frames, 
the armoured deck, and a platform deck associated 
with a stiffening of steel 2-in. thick. 

It is an interesting fact, which has been brought 
to our notice by Mr. J. M. Macrow, the naval archi- 
tect who has for so many years been the chief pro- 
fessional officer at the Thames Iron Works, that on 
the slip from which the Albion was launched last 
Tuesday, the first iron war vessel built for the 
Royal Navy was constructed 50 years ago. This 
was the Vulcan, a sister ship to the Simoon and the 
Megiera. She was designed as a steam frigate, but 
when well advanced it was determined that iron 
was not a suitable material to withstand shot and 
shell, so the Vulcan was transformed into a trooper. 
In the present day engineers may be apt to ques- 
tion the wisdom of the committee of naval ofticers 
who arrived at this decision, but it must be remem- 
bered that there is a vast difference between the 
iron skins of those days and the Harveyed plates of 
the Canopus class, or even the ordinary steel plates 
of to-day. As between wood and the iron construc- 
tion of that era the naval officers had common 
sense on their side. The Vulcan was originally 
engined by Rennies, having four-cylinder engines 
49$ in. in diameter, the boiler pressure being 
8 lb. per square inch and the horse-power 793, 
the speed being 9$ knots. These engines were 
replaced by a pair of two-cylinder engines by 
Maudslay’s, the diameter of each being 64 in., the 
steam pressure 10 Ib., and the horse-power 857, 
but the speed remained much as before, in spite of 
these advances. 

We do not propose referring at any length to the 
sad accident by which so many lives were lost through 
the washing away of a bridge or raised gangway, 
caused by the wave from the launch. At the time 
of writing, full details are not to hand, but these 
will be found in due course in the daily press. At 
present it would seem that the only persons to blame 
were the unfortunate people who put themselves, 
in spite of warning, in so dangerous a position. 








ARGENTINE RAILWAYs.—An extension of the North-East 
Argentine Railway has been completed from Saladas to 





Rio Batel. Another branch is being pushed forward 
from Mercedes to the Rio Corrientes. 


NOTES. 
Proposep LarcE CANAL IN JAPAN. 


THE ambition and imagination of the Japanese 
appear to be rapidly developing in engineering as 
well as in political matters. Probably the one is a 
consequence of the other. One of the earliest rail- 
way schemes proposed in Japan, and which has now 
in great part been carried out, was a railway from 
Osaka to Isuruga on the other side of the main 
island. While it was recognised that the com- 
mercial advantages of such a line would be great, 
still it was not concealed that its main object was 
to allow of the rapid conveyance of troops to a port 
within a short distance of the coast of China. 
Events, however, have moved very rapidly in 
recent years in Japan, and some of the more am- 
bitious spirits are proposing a canal from Osaka 
Bay to Lake Biwa, and from this to Isuruga, on the 
Japan Sea. By the aid of this canal a fleet of war 
vessels would with ease be transferred from the 
Pacific to the Japan Sea and vice versd. Its desira- 
bility is to be attributed to much the same reason 
as that for which Germany has cut the Kiel Canal, 
and for which France is planning a canal between 
Bordeaux and Cette. Besides, there will follow 
an immense advantage to the commercial inte- 
rests of the country in possessing a safe means 
of communication between the inland sea, which is 
securely protected at both ends, and has on its 
shores business and industrial centres of great pros- 
perity, and the Sea of Japan, across which access 
may be had to China, Korea, and Siberia, even 
while the ports are being blockaded by hostile 
vessels. As to the feasibility of the work, there is 
Lake Biwa, ready made to supply 46 per cent. of 
the distance to be covered. Apart from the mili- 
tary and commercial advantages of the scheme, a 
very large area of land at present under water 
would be recovered, which, being rich in alluvial 
deposits, would yield a very large return. The 
water-level of the lake, which is 80 metres deep in 
some places, being 85 metres above sea-level, can 
be lowered by 41 metres, producing, it is calcu- 
lated, 159,750,000 tsubo (1 tsubo = 6 square feet) 
of dry land on its shores. As to the cost, it is 
roughly estimated that the total expenditure will 
be about 200,000,000 yen, of which, however, it 
is expected that 160,000,000 yen may be defrayed 
by the money obtained by selling the reclaimed 
land. The work is expected to extend over 10 or 
15 years, the Government in the meantime dis- 
bursing 15,000,000 yen to 20,000,000 yen a year. 
Japan has already so much on hand that it is 
doubtful whether it will be possible to proceed 
with the scheme for a considerable time; but 
meantime it is being very much discussed, and is 
likely, sooner or later, to be carried out. The pro- 
posal is, at any rate, interesting, and serves to 
show the nature and extent of the ambition of 
the Japanese. 


Pneumatic Postan TuBEs. 


On this side of the Atlantic the pneumatic dis- 
patch system has only been made use of for convey- 
ing very small packages, usually telegraphic mes- 
sages, the largest tube in London being but 3 in. 
in diameter. It is true that a much larger tube was 
once laid in the Euston-road, but it never came into 
practical use. In America, on the other hand, the 
same method has been applied to conveying the 
mails to and from central and district offices, and 
also to connect the former with the principal rail- 
way stations. The pioneer line as adapted for mail 
matter was installed at Philadelphia in the winter 
of 1892-93, the tube in this case being 6} in. in dia- 
meter. It was originally intended to use wrought- 
iron pipes, but these proved ultimately unsuit- 
able, and accordingly cast-iron water pipes, bored 
out to 6} in. in diameter, was substituted. Special 
machines were improvised to do the work, and 

roved very satisfactory, no less than 6000 ft. being 
Seal in the space of six weeks. The joints are 
made with lead, and caulked with oakum in the 
usual manner. The bends are made of solid- 
drawn brass tubing bent to the desired radius. The 
compressor, in this case, was of 30 horse-power, 
and delivered the air ata epee of 6 lb. per square 
inch. The practice is to keep a constant flow of air 
through the line, the carriers being inserted through 
a small air lock of simple construction. The velo- 
city attained by the carrier is very great, so that in 
withdrawing it, at either a terminal or interme- 
diate station, use is made of air cushions to bring 





the carrier gently to rest. Since the Philadel 
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phian lines were opened others have been com- 
pleted at New York and Boston, the tubes in these 
cases being 8) in. in diameter. They are of cast 
iron with spigot and socket ends, and cast in 12-ft. 
lengths. A large plant for boring them to size has 
been laid down at the works of the Batcheller 
Pneumatic Tube Company, Philadelphia, where 
there are 24 special boring machines at work. The 
tubes are bored in the vertical position, the opera- 
tion being effected at one cut. The diameter as 
cast is 8in., and the finished size 8) in. The 
tube forms its own guide for the tool, a cer- 
tain amount of flexibility in the boring head 
arrangements being provided to this end, as 
a bsolute straightness is not essential in the finished 
tube. The sockets and spigots are also machined. 
After finishing each tube is gauged, the toleration 
allowed being about ;35 in. The carriers consist of 
thin steel cylinders 24 in. long and 7 in. in diameter. 
They are prepared with cotton rings, and weigh 
30 lb. when filled with mail matter. The prin- 
cipal line at present at work is that between the Main 
Post Office, New York, and the Grand Central 
Railroad Dépét, and it includes three intermediate 
stations. These latter are fitted with automatic 
selecting devices by means of which a carrier in- 
tended for any particular station is automatically 
delivered there. The selection is effected by the 
diameter of a flat circular metal disc placed in front 
of the carrier. This completes an electric current 
as it approaches the station to which it should be 
delivered, and the current then operates a pneu- 
matic relay, switching the carrier into the receiver. 
A great saving of time is effected by the adoption 
of this system of handling mail matter. The mail 
bags can be kept open at the offices until but three 
or four minutes before the time fixed for the depar- 
ture of the trains, and the saving in the case of the 
incoming mails is even greater. 








SIR JAMES NICHOLAS DOUGLASS, F.R.S. 
In the person of Sir James Nicholas Douglass there 
has passed away one who has contributed in no small 
degree to the safety of those ‘‘swift shuttles of an 
Empire’s loom” by which our coasts are so thickly fre- 
quented, James Nicholas Douglass was a Londoner by 
birth, being born at Bow on October 16, 1826. His 
bent towards engineering matters was early displayed, 
and his father, being himself superintending engineer 
to the Trinity House, took steps to see that his son 
had an adequate preliminary training. His appren- 
ticeship was served partly with Messrs. Hunter and 
English and in part with Messrs. Seaward and Capel. 
Following the completion of his apprenticeship, Mr. 
Douglass, as he then was, commenced work in that 
ackge ys department of engineering to which the 
ulk of his life was afterwards almost exclusively de- 
voted. Accepting the position of assistant engineer 
to Messrs. Walker, Burgess, and Cooper, he was em- 
ployed in the erection of the Bishop’s Rock Lighthouse 
off the Scilly Isles, and in the construction of a beacon 
in the same neighbourhood, and also at Blyth. 
Another lighthouse he was engaged on whilst with 
the same firm was that at Mucking Flat. Then came 
a period of two years on a totally different class of 
work, during which Mr. Douglass held the manage- 
ment of the railway carriage works at Newcastle-on- 
Tyne, belonging to Messrs. R. J. and R. Laycock. 
However, the subject of our memoir soon came 
back to his first love, and during the next five years 
we find him employed in the construction of the 
Rundlestone Rock beacon, and in the erection of the 
Gunfleet Sand and Smalls Rock Lighthouses. Mr. 
Douglass was elected a member of the Institution of 
Civil Engineers in 1861, and two years later became 
superintendent engineer to the Trinity House Cor- 
poration, a post which he held up till 1892, when ill 
health led to his resignation. During this period 
he was responsible for filling many important gaps 
in the lights lining the English coasts. The first 
important work finished after Mr. Douglass’s assump- 
tion of the post just mentioned, was the completion 
of the lighthouse at the Wolf Rock, Land’s End, 
which had been designed by his predecessor, Mr. 
James Walker, who died in October, 1862. Pre- 
viously Mr. Douglass had acted as resident engineer 
to this work, which, it may be added, presented in 
its early stages unusual difficulty, the top of the reef 
being below high-water mark, and the situation being 
a greatly exposed one. In fact, whilst the foundation 
pit was being cut it was necessary to station a look- 
out man to give warning of the approach of large 
waves. The workmen then dropped their tools and 


held on to iron stanchions let in to the rocks for the 
purpose, whilst the wave broke over them. As com- 
pleted in 1869 the tower was 110 ft. high from high- 
water level to the central plane of the light. The latter 
portion of the work was much facilitated by the —. 
tionof a steam winch for hoisting, this being apparently 





the first instance of steam hoisting machinery being 
used in lighthouse work. Other important lighthouses 
for which Sir James was responsible were those at 
Longships, Great and Little Basses, the Muricoy, and 
finally the new Eddystone, which has replaced the 
historic tower due to Smeaton. 

Doubtless it was with great regret that the Trinity 
Corporation recognised the necessity of replacing 
this famous structure. The light had, however, be- 
come quite inadequate to its important situation 
in the Channel, as the tower was not so high but 
that the waves obscured the lantern and gave it 
the appearance of a flashing light. Nevertheless, had 
this been the sole defect in the tower, it is probable 
that sentimental reasons would have made the Trinity 
Brethren hesitate to take down the work by which 
Smeaton showed the whole world the proper principles 
of lighthouse construction, and succeeded in erecting 
a permanent structure on the spot where Winstanley’s 
fantastic tower was washed away by the waves, and 
that of the ingenious merchant Rudyerd was destroyed 
by fire. As matters stood, however, the foundations 
of Smeaton’s tower were being slowly undermined, 
and it thus became imperative to replace it with a 
new structure erected on a more stable foundation. 
In designing the new tower, Sir James made 
an important modification in the type of shaft 
introduced by Smeaton, and till then accepted 
pretty universally as standard, though Sir James had 
departed from it on previous occasions. Observing 
that the usual curved outline seemed to guide the 
waves and spray up over the lantern, Sir James made 
the lower part of the new tower cylindrical for a 
height of 22 ft. above the foundation, the upper sur- 
face forming a platform round the main shaft. This 
platform forms a convenient landing-place, whilst the 
sudden break in the outline of the tower thus formed 
prevents the waves being guided up the shaft in the 
way already described. On the completion of the 
work its designer was knighted by Her Majesty. 

In addition to the constructional work which we 
have dealt with above, Sir James made many important 
improvements in oil burners for lighthouses. The prac- 
tical effect of these was to increase very largely the 
brilliancy of the light and the efficiency of the lamps. 
As showing the final outcome of these improvements, 
it is interesting to note that the light originally 
fixed by Smeaton consisted of a candelabra carry- 
ing 24 tallow candles weighing ? lb. each. These 
candles gave each a light of 2.8 standard sperm 
candles, and thus when burning brightly, the ag- 
gregate illumination was but 67.2 candles. The 
required frequent snuffing, and to regulate this a 
clock was installed by Smeaton which struck a gon 
every half-hour as notice to the keepers to atten 
to the lights. The improved Douglass lamp fixed in 
the new tower is of 1900 candle-power, but the flashes 
as concentrated by the optical apparatus are beams 
having an intensity of 159,600 candles. The cost per 
hour of this light is about 1s. 74d., whilst Smeaton’s 
candles at present prices would cost only about 4d. 
per hour less. 

Sir James had also much to do with the intro- 
duction of the electric light as a lighthouse illumi- 
nant, and was responsible for the invention of the 
fluted carbon, which was designed with a view 
to obtain regularity in the enormously powerful arc 
lights used. Elected a member of the Council of the 
Institution of Civil Engineers in 1881, Sir James 
became a vice-president in 1892, but two years later 
considerations of health compelled his resignation. 
He also served as a member of Council and vice-presi- 
dent of the Institution of Mechanical Engineers. 
His death occurred on the 19th inst. at his residence 
at Bonchurch, Isle of Wight. 








THE LATE CHARLES E. EMERY, Pxu.D. 


AMERICAN papers announce the death of Dr. C. E. 
Emery, the well-known New York consulting engi- 
neer. Dr. Emery was born at Aurora, New York, in 
1838, and was descended from an English family which 
had settled in Massachusetts in 1635. Educated at the 
Academy at Canandaigua, New York, he early showed 
his bent towards mechanics, and on leaving school was 
for some time employed in the drawing-office of a 
railway company, and later on gained shop experience 
in a country foundry and machine shop. Following 
this Dr. Emery studied law for two years with a 
view to building up a patent practice, but the 
War of Secession Naosbiing out he entered the 
Navy as assistant-engineer on board the Richmond, 
and thus took part in Farragut’s famous capture of 
New Orleans. Being later transferred to the Nipsic, 
he served on this boat during the blockade of Charles- 
ton. At the close of the war Dr. Emery was com- 
missioned by the Government to carry out a series of 
machinery tests at the Novelty Iron Works, New 
York, under the direction of Mr. Isherwood, En- 

ineer-in-Chief. Resigning from the Navy in 1869, 

r. Emery carried on similar work for private parties, 
and was also appointed consulting engineer to the 


Y | Cleveland, 39s. 104d.; Cumberland and 





United States Coast Survey and Revenue Service for 
whom he designed the Hassler and the machinery 
for a number of other vessels. In 1876 he was one of 
the judges to the Philadelphia Centennial Exhibition, 
and was mainly responsible for the report issued by 
these judges for Group XX., which included the re- 
sults of the steam boiler trials then made. Dr. Emery’s 
most important undertaking commenced, however, in 
1881, when he became chief engineer to the New York 
Steam Company, formed to construct a plant for the 
house-to-house distribution of steam raised in a central 
station. This station was ee with boilers having 
an aggregate capacity of 16,000 horse-power. The dis- 
tributing mains were five miles long, and ranged from 
6 in. to 10 in. indiameter. This plant, which is still run- 
ning, was fully described by Dr. Emery in a paper read 
before the Institution of Civil Engineers on March 26, 
1889, and for this communication the author was after- 
wards awarded by the Council a Watt Medal and 
Telford premium. In order to avoid trouble with the 
packings and leakage of stuffing-boxes on the long line 
of distributing main, Dr. Emery devised an expansion 
joint constructed with a flexible corrugated copper dia- 
phragm which, whilst providing for the necessary expan- 
sion, has needed little looking after. The capital ex- 
pended in this scheme, under Dr. Emery’s direction, is 
stated to have amounted to about 400,000/. In 1887 
he resigned this post, and since then has engaged 
in an extensive and varied consulting practice. His 
degree of Ph.D, was conferred on him in 1879 by the 
University of New York. Following the practice not 
uncommon in American technical schools, of appcint- 
ing as lecturers prominent practising engineers, Dr. 
Emery held the post of non-resident professor of the 
Cornell University. He was a member of the Institu- 
tion of Civil Engineers and of the four principal 
American engineering societies. At the time of his 
death he was engaged with a committee in revising for 
the American Institution of Mechanical Engineers a 
code for conducting steam boiler trials, 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant mar- 
ket was firm last Thursday forenoon, with only a small 
business doing. About 10,000 tons of pig iron changed 
hands, and prices gained 4d. per ton for all sorts. ‘lhe 
market was easier in the afternoon, and on the sale of 
other 10,000 tons prices gave way 1d. to 14d. per ton from 
the midday close. At the close the settlement prices 
were the following: Scotch iron, 45s. 104d. per ton; 
iddlesbrough 
hematite iron, 50s. and 50s. 6d. per ton respectively. There 
was rather more business done on Friday forenoon, when 
the tone was steady. Scotch iron was unchanged in price, 
but Cleveland dropped 4d. per ton, and hematite iron 
rose a like amount. In the afternoon about other 20,000 
tons changed hands—making 40,000 tons for the day 
dealt in—and prices closed practically steady at the fore- 
noon level, and the settlement prices were 45s. 104d., 
39s. 9d., 50s., and 50s, 6d. - ton. On Monday forenoon 
the market was quiet. About 10,000 tons were disposed 
of, and Scotch iron fell 1d. per ton, and Cumberland gained 
3d. perton. The market was firm in the afternoon, when 
other 10,000 tons changed hands, and prices rallied 3d. to 
1d. per ton, thesettlement prices being 45s. 3d., 393. 104d 
50s. 14d., and 50s. 6d. per ton. Business was quiet in 
the warrant market on Tuesday forenoon, but prices 
were very firm, the excellent condition of trade through- 
out the district making sellers somewhat shy. Some- 
where about 10,000 tons changed hands, and Scotch 
iron rose 2d. per ton, Cleveland 4d., and hematite 
iron 1d. per ton. he settlement quotations were 
45s. 104d., 398. 104d., 50s. 14d., and 50s. 6d. per ton. 
The market was very quiet this forenoon, but prices were 
steady. Scotch dropped 4d. per ton, and Cumberland 
hematite gained 4d. Prices were ee in the after- 
noon, and the sales for the day amounted to 15,000 tons. 
The closing settlement prices were 45s. 9d., 39s. 104d., 
50s. 3d. and 50s. 6d. per ton. The following are the cur- 
rent prices of makers’ No. 1 iron: Clyde, 51s. per ton; 
Calder, 51s. 3d.; Gartsherrie, 51s. 6d.; Summerlee, 52s. ; 
Coltness, 55s. 3d.—the foregoing all shipped at Glasgow; 
Glengarnock (ship at Ardrossan), 50s. 6d.; Shotts 
(shipped at Leith), 52s.; Carron (shipped at Grangemouth), 
52s. per ton. For the week ending last Saturday there were 
shipped from all Scotch ports, 3624 tons of iron, as against 
4524 tons in the corresponding week of last year. They in- 
cluded 220 tons for South America, 155 tons for India, 
527 tons for Australia, 100 tons for Italy, 500 tons for 
Germany, 155 tons for Holland, smaller quantities for 
other countries, and 1727 tons coastwise. As com- 
pared with last year’s shipments to date (June 19), 
which amounted to 129,641 tons, this year’s ship- 
ments totalled 120,075 tons, or between 9000 and 
10,000 tons less than last year’s. During the week 
only a very moderate quantity of iron has changed 
hands, and with trifling fluctuations in the matter of 
price. The home consumption continues very heavy, and 
shipments are also being fairly well maintained, Dut at 
present there are not many fresh orders being placed. 
One furnace has been turned from hematite to ordinary 
iron during the week, but the total still in blast amounts 
to 81, as compared with 79 at this time last year. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 329,244 tons yesterday afternoon, 
as against 329,374 tons yesterday week, thus showing for 
the past week a reduction amounting to 130 tons, 
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Finished Iron and Steel.—Most of the large steel works 
are very busy on orders booked some time ago, both for 
shipbuilding and bridge-building specifications. _ Prices 
remain very firm. Generally the same, or a similar, re- 
port may be rendered in regard to finished iron. 


Sulphate of Ammonia. — This commodity is fairly 
steady, business having been done at 9/. per ton f.o.b. at 
Leith. The shipments for this year up till last Wednes- 
day reached 58,769 tons, against 70,654 tons in the corre- 
sponding period of last year, thus showing a decrease 
amounting to 11,835 tons. 


Glasgow Copper Market.—Last Thursday forenoon 25 
tons of copper were dealt in, and quotations remained un- 
changed. “ the afternoon, however, there was a decline 
of 2s. 6d. per ton, the business done being 50 tons. On 
Friday forenoon 25 tons were sold, and the quotations 
were unchanged from the previous night. Prices in the 
afternoon, however, gained 1s. 3d, per ton, but there was 
not any dealing. Fifty tons of copper were dealt in on 
Monday forenoon, and the prices ale 6s. 3d. per ton. 
In the afternoon 25 tons changed hands, and prices lost 
other 1s. 3d. perton. Again, 50 tons of copper were sold 
yesterday forenoon, and prices were unchanged, nor was 
there any change in prices in the afternoon, which were 
491. 13s. 9d. per ton cash buyers and 49/. 18s. 9d. three 
months. One lot of copper, 25 tons, changed hands this 
forenoon, and prices rose 2s. 6d. per ton. There was 
nothing done in the afternoon, but prices rose other 2s. 6d. 
per ton. 


Royal Society of Edinburgh.—At the thirteenth ordinary 
meeting of the Royal Society of Edinburgh which was held 
on Monday night, with Sir William Turner, vice-president, 
in the chair, Mr. W. Peddie, in continuation of two 
former communications on the same subject, read a paper 
on * The Torsional Oscillations of Wires ;” and there was 
laid on the table a paper by Professor Tait on ‘‘ Electro- 
lytic Conduction.” 

New Shipbuilding Contracts.—Messrs. Donaldson, 
Aitken, and Scott, Govan, have contracted to build a 
cargo steamer of 900 tons, and with engines of 450 horse- 
power, and another of 2300 tons, and having engines of 
600 horse-power, both for English owners.—Messrs. 
Carmichael, Maclean, and Co., Greenock, have secured 
an order to build a steel screw steamer of 2500 tons dead- 
weight capacity, for Messrs. R. and J. H. Red, London. 


Hyde Park Locomotive Works.—Messrs. Reid and Co., 
Hyde Park Locomotive Works, Springburn, have within 
the past month received the following important orders 
for India, namely, 30 engines and tenders for the Nizam’s 
State Railways; 90 oa and goods engines and 
tenders for the Kast Indian Railway Company ; 10 pas- 
senger engines and tenders for the Indian State Railways; 
and seven tank engines for the Calcutta Port Commis- 
sioners. 


Greenock Water Trust.—Treasurer Anderson, who pre- 
sided at yesterday’s meeting of the Water Trust, reported 
that the income for the past twelve months was 19,289/. 
There was a surplus of 203/. on the year’s transactions, 
and with the sum carried over from last year the balance 
stood at 2987. There was a fall of 1997. in the year’s 
income, but the chairman pointed out that the shrinkage 
was entirely due to the diminution in the public works 
rate. In conclusion, he stated that the Trust's proportion 
of the Corportion Bill of 1893 had been paid. The re- 
commendations were unanimously agreed to. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shefiield Manufacturers and the Compensation Act.—A 
meeting, convened by the Council of the Shettield 
Chamber of Commerce, was held at the Cutlers’ Hall on 
Tuesday afternoon ‘‘to consider a proposal to form a 
mutual association for insurance against the risks placed 
upon manufacturers by the Workmen’s Compensation 
Act of 1897.” Mr, 8S. E. Howell, president, occupied 
the chair, and there was a large attendance, most of the 
leading firms being represented. The circular setting 
forth the details.of the proposed scheme, as summarised 
in our last issue, was read, and it was stated that the 
association would take the form of a company, limited 
by guarantee, and its solvency would be guaranteed by 
members until a sufficient surplus had been accumulated 
to enable guarantees to be dispensed with. The president 
remarked that whatever the premiums might be for the first 
year, each class of insurance would be carefully examined 
at the end of the year, so as to secure for future years 
premiums approximate to cost price. Up to the present 
time adhesions to the scheme had been sent in by gentle- 
men representing a wage bill of 450,000/. per annum. 
They thought at least one million should be assured in 
order to place the institution on a sufficiently firm basis. 
The meeting resolved that if within seven days adhe- 
sions to the extent of one million pounds per annum in 
wages are sent in, an associatfon in accordance with the 
proposed scheme be established ; otherwise, not to form 
the association for this year. The success of the proposal 
now rests with the manufacturers of Sheffield and the 
district around. 


Messrs. John Brown and Co., Limited.—The directors | 'T 


of this company in their thirty-fourth annual report, 
state the long-continued dispute with the engineers and 
other workmen materially affected the working of all de- 
partments last year. The extensions to provide for the 
new type of armour are nearly completed, and large de- 
liveries will shortly be made of plates of this quality. In 
consequence, however, of the prospect of much greater 
requirements for the British ont other Governments, the 


directors have commenced further considerable extensions 
in order toincrease the outputof armour. The collieries have 





worked well, but high wages and low prices have affected 
results. The net profit for the year is 61,127/. 16s. 3d., 
which, with a balance brought forward of 39,9731. 1s. 8d., 
gave a total of 101,100/. 17s. 11d. Out of this they recom- 
mend a dividend on the year equal to 6% per cent., and 
carry forward a balance of 29,6002. 17s. 11d. 


Yorkshire Miners’ Association.—The members of the 
Yorkshire Miners’ Association held their annual demon- 
stration in Meersbrook Park, Sheffield, on Monday, and 
it passed off successfully. There was the usual procession, 
with any number of bands and banners, and at the park 
speeches were made from three platforms. Amongst the 
speakers were Mr. B. Pickard, M.P., Mr. Joseph Walton, 
M.P., Mr. A. Birrell, Q.C., M.P., and Mr. J. M‘Kenna, 
M.P. Resolutions were passed extolling the advantages 
of unionism; endorsing the action taken by those members 
who have introduced the Mines Eight Hours’ Bill and 
the Coal Mines Regulation Amendment Bill ; and whilst 
thanking the Government for passing the Workmens’ 
Compensation for Injury Act, advised members to refuse 
to contract out of its provisions, but rather to insist on its 
scope being widened, and the doctrine of common em- 
ployment removed. Some of the speakers were very 
severe on the men who were contracting out of the Act, 
and said their Association was prepa‘ to spend ‘every 
penny of the 140,000/. they had now accumulated to secure 
the benefits it offered. The Association was also very 
unanimous in favour of pressing for an advance of 10 per 
cent. in wages. 


The Iron and Steel Trades.—While all departments of 
works having to do with Government orders or railway 
material are fully employed, there is a decline in activity 
in general trade. is doing in raw material, and this 
is partly accounted for by the fact that we are nearing 
the end of the half-year, when stock-taking in the iron and 
steel trades is becoming more and more general. Cus- 
tomers will, therefore, not buy at present. There are 
complaints that the best brands of Swedish irons are _be- 
coming increasingly scarce, and those who convert it into 
steel are quite unable to make deliveries as desired. 
Plenty of common Swedish iron is in the market. There 
has been a marked falling off in the demand for cycle steel 
this season, as compared with the last two years, and 
makers are not pressing cycle firms, for obvious reasons, 
to take deliveries as per contract. 


The Coal Trade.—Business in the coal trade keeps up 
well and prices for all qualities show an upward tendency. 
All contracts entered into for next half-year are at an ad- 
vance varying from 3d. to 9d. per ton. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—This week’s trade in pig 
iron is very dull, as it has been all the month; but, 
nevertheless, there is no pressure to sell, as producers are 
well off for orders, and second hands are not in 2 position 
to compete keenly with them, as the quantity of iron 
under their control is comparatively small. Besides, 
holders do not care to sell just now, as they look for an 
improvement in demand and prices within the next three 
or four weeks, and certainly when buying for autumn 
shipment sets in. The slackness this month was not 
unexpected, as it is the usual experience, and thus 
ere have been little affected, but have kept for 
No. 3 Cleveland pig iron in the neighbourhood of 


40s. 3d. for some time, while Middlesbrough ordi- Pp. 


nary warrants have been about 40s. This week pro- 
ducers and merchants have quoted 40s. 3d., but some 
small lots have been sold by speculators at 403., as 
they found themselves compelled to clear out before the 
close of the month. Makers have done business at 40s. 6d. 
for delivery over the next two months, a period over which 
they are already fairly well sold. No. 1 is at 42s. 6d., 
No. 4 foundry 39s. 6d., and grey forge 383. 6d., and the 
supply of the latter and of other forge qualities is not so 
heavy as it was, less having been produced since deliveries 
of coke have increased. On the east coast, hematite 
pig iron is more largely made, but the consumption is 
also heavier, and the price is kept at 51s. by producers, 
with second hands disposing of a little at 50s. 9d. Rubio 
ore, which, in the early part of the month was quoted 
at 15s. to 15s. 6d. delivered here, may now be brought 
at 14s., the decrease being due to lower freights. Ship- 
ments of pig iron are rather better than they have been, 
and the stocks in the warrant stores as well as in makers’ 
hands are decreasing. 


Manufactured Iron and Stecl.— Mills are all well 
occupied, and there is every prospect of their continuing 
so during the remainder of this year, for all the industries 
consuming iron and steel have an excellent future, more 
especially the shipbuilding and engineering. So active 
a time has never been experienced by the shipbuilders, 
who find shipowners in no wise deterred from ordering 
by the reduced freights and the higher prices asked by 
the builders. The reduced freights are not expected to 
last long. Common iron bars are quoted at 5/. 7s. 6d.; 
best bars, 5/. 17s. 6d.; steel ship-plates, 5/. 18s. 9d.; 
iron ship-plates, 5/. 12s. 6d.; iron ship-angles, 5/. 8s. 9d.; 
steel sheets (heavy), 7/. 2s. 6d.—all less 24 per cent. f.o.b. 

hese prices play into the hands of keen ad em compe- 
titors, but when plenty of work from home consumers 
can be had at these figures manufacturers do not see why 
they should take less. Heavy steel rails are at 4/. 10s. net. 


Messrs. Head, Wrightson, and Co., Limited.—The 
report of the directors of this Stockton engineering and 
ironfounding concern is to the effect that they have 
during the year ending April 30 last made a gross profit 
of 33,271/., and have had an improving business all the 
year. They propose to pay the ordinary shareholders 





6 per cent. against 5 per cent. last year, and will add 
10,0002. to the reserve fund. Their prospects for the 
current year are spoken of as satisfactory. They have 
improved their machinery considerably, as they spent 
18,0007. on capital account. 


Coal and Coke.—The demand for coal is pressing, being 
much above the average, on account of the strike in 
Wales, and higher prices are realised, 13s. to 13s. 6d. 
f.o.b. being paid for best Northumberland steam coal. 
Thesupply of that is considerably curtailed this week, as 
the collieries on Tyneside are idle for Newcastle races, 
Best gas coals are sold at 10s. to 10s. 6d. f.o.b., and there 
is not much outside contracts that can be disposed of, 
Blast-furnace coke is about 14s. per ton delivered here. 








NOTES FROM THE SOUTH-WEST. 

Blaenavon.—Some time since the Blaenavon District 
Council decided to purchase the local water works from 
the Blaenavon Gas and Water Company. The amount 
to be paid was referred to arbitration, and the award was 
fixed at 10,250. On Friday, Mr. O. E. Mead King, 
C.E., held an inquiry, in response to an application trom 
the Council, for power to purchase the water undertaking, 
and to borrow 17,2502. for that purpose. 


Llanelly.—A meeting of the Llanelly Harbour Com- 
missioners was held on Thursday, when the equipment 
of the new dock now in course of construction was con- 
sidered. With reference to the number of tips to be pro- 
vided, the foundations for three are being laid down, but 
it was decided to proceed with only two for the present, 
as well as afew cranes. No definite decision was arrived 
at as to the exact type of tip to be selected. Upon this 
point the chairman suggested that a committee should 
pay a visit of inspection to the Roath Dock, Cardiff, 
where the latest type wasto be seen. This was agreed to. 
A letter was ond tome Sir A. Rendel, the consulting 
engineer, recommending that a second-hand bucket 
dredger should be purchased, and it was decided to ad- 
vertise for one. Sir A. Rendel also made a recommen- 
dation with regard to the dock gates that metal should be 
used instead of wood, the latter being practically inad- 
misable owing to its cost. The plans for the gates were 
submitted and approved, and tenders were ordered to be 
invited for their construction. 


Bristol Docks.—The accounts of the Bristol dock estate 
for the year ending April 30 show that the dock dues 
reached over 180,000/., and that the expenditure of the 
= was about 112,000/., leaving a profit about 68,000/. 

he city dues yielded 26,0007. and the expenditure was 
about 5500/., leaving a profit of 20,5002. The total net 
revenue was 92,853/. sufficient to pay 4.07 per cent. on the 
outstanding capital of the dock estate. 


Ebbw Vale Steel, Iron, and Coal Company, Limited.— 
The report of the directors of this company for the year 
ending March 31 states that the amount brought forward 
from last year’s profit and loss account was 35,602/. 10s. 9d., 
which, after deducting a dividend of 27,928/. 2s. 6d., left 
a balance of 7674/. 8s. 3d. The gross profit for the past 
year was 67,421/. 6s. 11d., making a total of 75,0957. 15s. 2d. 
to be dealt with. The expenses of the head office and 
legal expenses amounted to 79391. 12s, 3d., interest on de- 
bentures and fully paid-up shares to 22,6137. 3s., and on 
Brendon account (West Somerset Mineral Railway), 
7037/. 4s. 10d., leaving a balance of 37,505/. 15s. 1d. From 
this 22,028/. 11s. has oh written off for depreciation of 
roperty, and the directors recommend that the balance of 
15,4771. 4s. 1d. should be carried forward. During the year 
many adverse influences have militated against the com- 
pany. The collieries have been worked economically, and 
show a moderate profit, but prices for South Wales steam 
coal ruled for the greater part of the year low, and left 
only a narrow margin beyond working expenses. Towards 
the close of the year the market showed distinct signs of 
improvement, but before any material advantage could 
be derived from the increased prices the entire trade was 
paralysed by a strike of the colliers, which has continued 
to the present time, and shows no immediate prospect of 
settlement. Some of the departments in the iron and 
steel works have made a fair profit, but, taken asa whole, 
the result of the -year’s working of this branch of the 
company’s business has been very unsatisfactory. The 
coal strike, of necessity, occasioned an immediate stoppage 
of both blast and steel works, and the entire concern has 
since been standing idle. 


Bristol Dock Extension.—The Bristol Town Council 
debated for four hours a report of the Docks Committee 
with reference to dock extension at Avonmouth, at an 
estimated cost of 1,500,000/., which had received the ap- 
proval of the Council at a previous meeting, and of the 
citizens on a poll taken prior to the promotion of the Bill 
in Parliament. The report contained a letter from Mr. 
Wilkinson, general manager of the Great Western Rail- 
way, in which it was stated that, in view of the work the 
company had already undertaken in Bristol, and in view 
also of the division of opinion on the dock scheme at 
Avonmouth, the company did not feel justified in sup- 
porting the Council’s pro 1 for dock extension. In a 
speech occupying two hours, Mr. Alderman Proctor 
Baker moved the adoption of the report. He urged that 
it was essentially a railway dock, and to compete with 
Plymouth and Southampton the Council must have rail- 
way rates from Bristol very considerably reduced. To 
this end he suggested they should at once approach the 
Great Western Railway directors. Dockisation was pro- 

as an alternative, but it would cost 2,000,000/. 
involving an annual charge of 93,000. a year, equivalent 
toa rate of 1s. 5d. in the pound, which he did not think 
the ratepayers would face. The present dock at Avon- 
mouth would accommodate vessels 485 ft. long. Mr. C. 
Wills, who seconded, considered the expense precluded 
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dockisation. Mr. Alderman Inskip moved an amend- 
ment reaffirming the Council’s repeated resolutions in 
favour of dock extension, and directing the Docks Com- 
mittee to submit a definite scheme with a view to pro- 
moting a Bill in the ensuing session of Parliament. He 
urged that more accommodation was necessary, and 
pointed to the activity of Cardiff as a warning to Bristol. 
‘The amendment was carried. 


Cardiff.—Shipments of steam coal are, of course, still 
much reduced by the great strike; the aggregate ship- 
ments from the Bute, Penarth, and Barry Docks last 
week did not exceed 90,000 tons. The best steam coal 
has been making 20s. to 21s. 6d. per ton ; house coal has 
continued scarce, and has been slightly tending upwards. 
The demand for coke has increased, but no material im- 
provement is anticipated while so many steel works re- 
main idle. Foundry coke has made 21s. to 22s. 6d. per 
ton, and furnace ditto 18s. to 19s. per ton. As regards 
iron ore, it may be added that the best rubio has been 
making 13s. 94. to 14s. per ton. 








MISCELLANEA. 

IN a communication to the French Society of Civil 
Engineers, M. A. Lencauchez proposes to protect cal- 
careous building stores by impregnating their surfaces 
with a solution of hydrate of baryta, which is finally 
converted into barium carbonate or sulphate, both of 
which are hard and insoluble. 


The new steel main now being laid for the water works 
of Adelaide, South Australia, is of interest, in that, 
though riveted pipe was originally specified, the autho- 
rities found a joint suggested as a substitute by Mr. M. 
Ferguson so satisfactory that they adopted it. The pipe 
is 8{ miles long, and the pipes used are 15 in. to 26 in. in 
diameter. The pipes are made in 26-ft. lengths, and are 
made up out of two fin. plates and two locking bars 
serving to connect these at their edges.. The plates are 
slightly dovetailed at their edges, and the dovetails fit 
into grooves in the locking bars, the sides of the grooves 
being finally closed down on the plate by hydraulic pres- 
sure. The joints are stated to be perfectly tight, and to 
be cheaper than riveted ones. 


A number of experiments on the transmission of sound 
through tubing have been tried at some of the West- 
phalian coal mines by Mr. H. Schab, making use of the 
piping employed in conveying compressed air into the 
workings. The greatest length to which a sound could 
be conveyed in a straight pipe without branches was 
found to be 1500 ft. to 1700 ft. The best size of pipe 
proved to have a diameter of about 20 in. for distances 
up to 2660 ft., and beyond that larger pipes were found 
slightly better. In distances up to 160 ft. in pipes with 
branches, a diameter of 8in. is needed. With diameters 
of more than about 21 in. the human voice cannot make 
the contents of the tube vibrate sufficiently strongly to 
carry the sound well, and generally the larger the pipe 
the more essential is it to speak loudly and clearly. 


A recent number of the Ceylon Advertiser shows that 
up to the end of 1897 the total expenditure on the 
Columbia harbour works amounted to Rs. 17,875,855, 
of which Rs. 5,529,916 have been incurred on the two 
additional breakwaters commenced in 1894. Before 
the completion of the works, which comprise a grav- 
ing dock and patent slip, a coaling dépét, and the 
three breakwaters inclosing a harbour of 1 square mile in 
extent, the total outlay is expected to reach Rs. 2,500,000. 
The sterling debt of the colony on account of these 
harbour constructions will be 1,300,0002. It will pro- 
bably be 1902 before everything is finished. If the,tea 
industry continues to flourish the prosperity of the 
harbour income is assured. If it does not, there might be 
a serious falling off, although the Colombo harbour and 
dock, owing to their central position, will always possess 
an international and Imperial importance. 


It is stated that the committee appointed by the Board 
of Trade to consider what extensions or amendments (if 
any) are needed in the law providing for communication 
between railway passengers and the guard, will report 
that the cord system, whether inside or outside, is in- 
efficient ; but that some of the electrical systems now in 
use, particularly that experimentally tried by the Great 
Eastern Railway, may be considered as_ satisfactory. 
They accordingly consider that the law should be ex- 
tended so as to require all trains to be fitted up with a 
satisfactory arrangement. The system adopted should, 
they state, be one permitting readily of interchange be- 
tween the carriages of the different railway companies, 
and should attract the attention of the driver as well as 
the guard. It should, moreover, be reasonably cheap, 
and should not need additional couplings between the 
carriages. Of course, it must not be of a character to be 
easily tampered with. 


The report of the Petroleum Committee is being 
awaited with great interest. Some of the opponents of 
the present standard flash point appear to be under the 
delusion that the petroleum spirits cannot legally be used 
for lighting purposes; but this opinion appears to be 
quite baseless. In fact, the Act was passed to regulate the 
storage and transport of petroleum. The lighter spirits 
are only allowed to be stored on premises licen for 
the purpose, which premises have to fulfil certain con- 
ditions as to safety. With the heavier oils less danger 
In storage occurs, and so far no one has shown that in 
this respect the present flash point is too low. It has 
been shown repeatedly that almost the whole of the 
accidents arise from the use of bad lamps, and it must 
also be remembered that in addition to their cheapness the 
lower flash oils when used in a suitable lamp seem in 
many cases to give a better light than their heavier com- 
petitors. Fortunately, there seems every reason to believe 





that the committee now sitting will take a common sense 
view of the matter, and disregard the interested partizan- 
ship of the Scotch shale distillers and the dismal howlings 
of the more ignorant portion of the daily press. 


In the American Machinist Mr. John Randol has de- 
scribed the construction of several types of dividing 
wheels which have been prepared by diferent American 
firms when very accurate work was needed. Thus 
Messrs. R. Hoe and Co., the famous printing machine 
builders, constructed such a wheel many years ago to 
fit their gear-cutting machine which had been con- 
structed by Whitworth, and was supposed to have a 
very accurate index wheel. However, after an acci- 
dent to this wheel, it was determined to replace 
it by a new one, about the accuracy of which there 
could be no question. To this end, 180 cast-iron pieces 
were carefully scraped and fitted to a hand jig, so as 
to have all precisely the same shape and dimensions. 
These cast-iron blocks were then fitted round the rim of a 
cast-iron wheel, the latter being turned to such a diameter 
that 180 blocks had an aggregate length exactly equal to the 
circumference of the wheel. The blocks being clamped 
in position, the method of using the wheel is to remove 
two opposite blocks, the places of which are taken by the 
two stops on the machine. A tooth being cut the blocks 
are replaced, and another two taken out and the wheel 
clamped in position to make a fresh cut. The machine is 
only u in preparing index wheels for the other gear 
cutters used in the works. A modification of this divid- 
ing wheel was made by the inventor of Thorne’s type- 
setting machine. In this case the blocks were replaced by 
round discs, ground under a copious flow of water to 
exactly similar dimensions, and clamped round a cast-iron 
wheel similarly to the blocks already mentioned. It 
should be added that, like the latter blocks, the discs lie 
flat on the face of the wheel, and rest with their rims 
against a raised ledge thereon. 
such a diameter that the discs just met round it. 


The British Vice-Consul at Chinde (the port in one of | 7 


the mouths of the Zambesi) describes in hisreport for the 
past year the efforts now being made to deve op a large 
and valuable coalfield discovered on the upper Zambesi. 
The existence of these great deposits had tas been sus- 
pected by the Portuguese; but they attracted serious 
interest only quite recently, when the rights over the 
district were acquired by the Oceana Company, which, 
recognising the great importance of coal to steamers 
trading on the Zambesi and Shiré rivers, took steps to 
ascertain the quality of the coal. The result was so 
satisfactory that consignments are now being taken 
down to Chinde by almost all steamers visiting Pete. 
The cost of coal from England landed at Chinde is 
rarely less than 55s. to 60s. per ton; the cheapest 
Natal coal (an article of quite inferior geil is 
35s. to 40s. per ton, while the Zambesi coal, which is 
described as quite equal to the best English, can be got 
at less than 30s. The company has formed, or is about 
to form, coaling stations for steamers on the Zambesi 
and Shiré at a number of places along the banks, and 
will soon have these at intervals up to the south end of 
Lake Nyasa. Hitherto the fuel used on the river 
steamers has been wood, and ‘“‘it is now ho that the 
steps taken by the Oceana Company will entirely remove 
from the hands of the somewhat casual suppliers of fuel 
under the old arrangement the power seriously to delay 
and hamper transport by supplying inferior wood, and 
also by allowing the supplies at their respective stations 
to run out when most needed ; and that they will also, 
at the same time, secure to the large flotilla of steamers 
now running greatly increased facilities for carrying on 
their work without risk of the difficulties and delays to 
which they were liable previous to the introduction of 
coal from the Zambesi fields.” A map included in the 
report shows the position of the coalfield. A Table 
attached to the report shows that there are now ten pas- 
senger and cargo steamers, 63 barges, and six launches 
on the two rivers, while five more are about to be added, 
besides one large twin-screw steamer for the Upper Shiré 
and Lake Nyasa, which is specially designed for passenger 
traffic on the lake. 





AMERICAN Ratt Exports.—The British steamer Queen 
Cristina has loaded 2000 tons of steel rails at Sparrow’s 
Point, Maryland, for conveyance to Melbourne, and the 
Norwegian steamer Mathilda has been chartered to carry 
a cargo of steel rails from the same place to Vladivostock. 
She is the third steamer secured to take cargoes arisin 
out of a contract for steel rails given to the Marylan 
Steel Company by the Russian Government. The rails 
are for the Trans-Siberian Railway. 





Our Locomotive Exrorts.—The value of the locomo- 
tives exported from the United Kingdom in May, was 
143,4771., as compared with 65,1707. in May, 1897 ; and 
100,963/. in May, 1896. The value of the engines sent to 
British India in May, was 58,397/., as compared with 
13,0932. and 15,027/.; and of those forwarded to Austra- 
lasia, 46,650/., as compared with 6,564/. and 8,374. It 
will be seen that the shipments made a great stride on- 
wards in May, as compared with May, 1897. This was 
probably due to the resumption of work in the great en- 
gineering establishments which suffered so much from 
the prolonged strike of last autumn and winter. The 
value of the locomotives exported in the first five months 
of this year was 426,938/., as compared with 523,724/. in 
the corresponding period of 1897, and 404,415/. in the cor- 
responding period of 1896. In these totals the exports to 
South America figured for 46,880/., as compared with 
85,3087. and 110,9897. respectively ; those to British Indi 
for 141,125/., 127,996/., and 67,918/. respectively ; aad 
those to Australasia, for 121,719/., 86,316/., and 39,7507. 
respectively. 


This ledge was ground to | 2 





INDUSTRIAL NOTES. 


THE reports to the Labour Department of the Board 
of Trade indicate a still further improvement in trade, 
except in so far as the state of trade has been affected 
directly or indirectly by the stoppage in the South 
Wales coal districts. The summary is based on 2453 
returns—1680 from employers, 570 from trade unions, 
and 203 from independent sources. In the 116 trade 
union returns specifically dealt with, there was an 
aggregate of 467,982 members, of whom 12,425, or 2.7 
per cent., were unemployed, as compared with 2.9 per 
cent. in the previous month, and 2.3 per cent. a year 
ago in fewer unions, and with over 7000 fewer members. 
Considering the extent of the coal dispute in Wales, 
and the numerous industries affected, the figures are 
very reassuring. The chart line is still tending to- 
wards a lower level, indicative of even greater pros- 
perity than at this time last year, in so far as employ- 
ment is concerned. The Table classifying the returns 
shows fairly well the varying percentages, but some 
of the figures are not so satisfactory as a year ago, 
though in some respects they are favourable : 
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In respect of those unions in which the proportion out 
of work was under 1 per cent., the returns are more 
favourable than a year ago, but in those varying from 
1 to 2 per cent. not so good. 

As regards employment in the various industries, the 
coal dispute has greatly affected the entire coal trade 
in South Wales and Monmouthshire. In other districts 
it was better than in the previous month, Excluding 
the districts concerned in the dispute, we find that at 
pits employing 371,088 workpeople, the time worked 
on the average was 5.38 days per week, as compared 
with 5.20 days in the corresponding aye of 1897, 
and 4.98 days in the previous month. In Scotland the 
time put in was 5.41 days, in Ireland only 4,82. 
Nottingham and Leicester put in the lowest average, 
only 4.66 days, Derbyshire being next with 5.05 days, 
and Staffordshire with 5.08 days ; all the other counties 
gave high averages. 

Employment in ironstone mining was not quite so 
good during the month, as at the same date last year. 
At mines employing 17,344 persons the average time 

ut in was 5.76 days per week, as compared with 5.87 

ays a year ago, but the average was general in nearly 
all districts, the lowest being in Scotland, where the 
average was only five days per week. Out of the total 
of 17,344 employed, 11,834 put in 24 full days in 
the month, equal to 68.2 per cent., and 19.1 per cent. 
of the remainder put in from 22 to 24 full days in the 
month. 

In the pig-iron industry, at the works of 110 iron- 
masters, 345 furnaces were in blast, being six more 
than in the month previous, but seven less than a year 
ago. But the number — was 22,559, or 117 
more than a month ago, and 410 more than a year ago. 
The cause of fewer furnaces being in blast was the coal 
dispute inSouth Wales. Had it not been for that dis- 

ute the number of furnaces would have been six 

igher. 

imployment at the iron and steel works continues 
to improve. At works covered by the returns 77,114 
persons were employed, as compared with 75,907 a 
month ago, and 75,538 a year ago. The number of 
shifts worked averaged 5.59 days per week, rather 
more than in the previous month, and more than a 
year ago. The — trade has been affected by 
the South Wales coal dispute, where 15,714 were em- 
ployed, or 209 fewer than a month ago, and 496 fewer 
than a year ago. But the number of mills working 
was the same as a month ago, and one more than a 
year ago. 

Employment in the engineering and allied trades has 
continued to improve, the proportion of oe 
union members being 3.1 per cent., as compared with 
3.6 in the previous month, and 1.8 at the same time a 
year ago. In the shipbuilding trades further improve- 
ment is manifest ; the proportion of unemployed having 
fallen from 5 per cent. to 3.7 per cent. in the month. 
At the same date last year the proportion was 4.1 per 
cent. The percentage is now comparatively low, and 
more men are being incessantly requi in some 
districts. 

The building trades continue to be very busy, the 
proportion of unemployed members of the several 
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unions being only 1.2 per cent., as compared with 
1.1 per cent. in the previous month, and 0.8 per cent. 
a year ago. In the furnishing and wood-working 
trades the proportion of unemployed was only 1 per 
cent., as compared with 1.2 per cent. in the previous 
month, and 1.1 per cent a year ago. 

Employment in the printing and bookbinding trades 
is fairly good, but some 3.6 per cent. were unem- 
ployed, compared with 3.lin the previous month, and 
3.4 at the same date last year. The same may 
said of the paper trades, in which 3.2 per cent. were 
out of work. The glass trades remain about the same, 
10.6 per cent. being unemployed. 

The leather went te have slightly improved, 3.7 per 
cent. being unemployed, but a year ago it was only 2.2 

r cent. The boot and shoe trades have varied, the 
vespoke branches good, tie ready-made branches fairly 
good in London, slack elsewhere. The tailoring trade 
has been fairly good generally, the bespoke branches 
best. 

In the textile trades employment on the whole has 
been fair. In the cotton branches some improvement; 
in some of the woollen branches from slack to fair. 
About 75 per cent. of the female workers are on full 
time. 

Dock and riverside labour has been a little less 
busy ; but it is, on the whole, equal to what it was a 
year ago. Generally labourers have been well em- 
ne pe both in the country and in the towns, with 
1ere and there loss of time by the wet weather. In 
some districts there has been an advance in wages to 
labourers. 





The total number of fresh labour disputes in the 
month was 56, involving 9718 workpeople. In the 
month previous there were 44 disputes, affecting 
130,528 workers, and in the same month of last year 
101 disputes, involving 16,638 workpeople. Of the 
total 33 disputes were in the building trades, eight in 
the engineering and metal trades, six in the coal in- 
dustry, three in the textile trades, and six in other 
industries. The total number of disputes settled, old 
and new, was 47, involving 8686 workpeople; of 
these, 20 disputes, affecting 3216 workers, were settled 
in favour of the men, five, affecting 1150 persons, in 
favour of employers, and 22, involving 4320, were 
arranged by a compromise between the parties. Un- 
fortunately, several of the disputes were caused by a 
refusal to work with non-union men, a policy which 
in the near future will work mischief to the best-re- 
gulated unions. 

Changes in the rates of wages affected 140,000 work- 
people during the month, of which number 131,700 
received advances in wages, and 8300 sustained de- 
creases. The increases were in the building trades, 
where 15,748 were affected; in the coal trade, 
where 94,719 secured advances ; and in the engineer- 
ing, metal, and shipbuilding trades, where 20,074 
obtained ‘‘a rise of wage.” In the case of 5125 of 
the workpeople, or 4 per cent. of the total number, 
the changes were preceded by and were the result 
of strikes. Changes affecting 9600 were effected under 
some sliding scale arrangement, one affecting 410 
workers, was settled by arbitration. The other 
changes were brought about by negotiations between 
the parties concerned, or by their representatives, 
in which 123,965 workpeople were involved. It is 
satisfactory to find that strikes had so little to do 
in all those changes, only in about 4 per cent. of the 
total. 


The monthly journal of the Amalgamated Society of 
Engineers states that ‘‘ there has again been a satis- 
factory diminution of the unemployed, and from all 
sides we learn of good prospects for some time to 
come. Indeed, the amount of shipping and marine 
work generally in hand at the present time far ex- 
ceeds that of any previous record.” The month was 
uneventful as regards trade movements, the chief 
concern of the office being the interpretation of the 
recent ‘‘terms and conditions” and their applica- 
tion, administrative questions in connection with 
General Council meeting. The pending dispute at 
Dundee with respect to working rules has been 
amicably settled, and the employers conceded an 
advance of Is. per week in wages. At Birkenhead 
and Liverpool ls. per week has been conceded to the 
pattern-makers, with a prospective advance of a fur- 
ther 6d. per week in August next. The offer of the 
Clyde engineering firms of ls. per week was under 
the consideration of the council. There are a few 
places in which disputes are still pending, but these 
probably will be arranged without any stoppage of 
work. The total number of members was 87,208, of 
whom 2789 were on donation benetit, 1853 on sick 
benefit, and 3170 on superannuation benefit. It is 
stated that the number on donation benefit would 
have shown a larger decrease were it not for the coal 
strike in South Wales, a large number of members 
being thereby thrown idle in the Principality. The 


council is rapidly repaying the loans incurred during 
the recent dispute, 4000/. having been paid during the 
month. On the scheme of federation submitted only 





4065 voted for, and 580 against. There is great 
diversity of opinion relating thereto, hence the small 
vote of less than 5000 out of over 87,000 members. 





The monthly report of the Boilermakers and Iron 
Ship Builders shows that trade is fairly good in most 
centres. The total number on the funds was 3383, 
as compared with 3570 last month, showing a decrease 
of about 200 on the funds. The decrease was under 
each head. Those on donation fell from 1166 to 1093; 
members signing vacant book, from 430 to 368 ; those 
on travel, from 83 to 54; those on superannuation, 
from 531 to 523 ; and those on sick benefit, from 3570 
to 3384. The report states that the decrease on dona- 
tion would have been larger but for the coal dispute 
in South Wales. The report adds: ‘‘There is, no 
doubt, abundance of work for all our members, but 
a large number shield themselves behind the rule, and 
refuse to be sent where work is because they are over 
50 years of age.” Then follows a statement that the 
firm of Messrs. Harland and Wolff requires 30 sets of 
riveters, and are also in want of all classes of men for 
ship and boiler work ; and members are informed 
that the rules will be enforced in cases where members 
refuse to accept such work. Steps are taken to enforce 
payment of the special donation levy, as nearly 10,000/. 
is still due to the general fund. The amount to be paid 
per member is 5s., in two instalments of 2s. 6d. each ; 
all such amounts not paid at the dates fixed are to be 

ut down as arrears, thus rendering the non-payers 
iable to be out of benefit. The rules as to holders-up 
seem to be rather anti-progressive, for if a man is over 
25 years of age when he enters the society, he is not 
allowed to ‘‘ progress at any time ;” if he enters before 
25 years of age he cannot ‘‘ progress” until he has 
been a member for 10 years. This prevents advance- 
ment. Every man ought to have a chance if he has 
ability and character. If trade unions try to prevent 
progress they will fall behind, like the old guilds. 





The exceptional activity in the engineering trades 
throughout Lancashire continues in all branches, any 
apparent slackening off in new orders being caused 
by the inability of establishments to undertake new 
work for anything like early delivery, and early de- 
livery seems just now to be the thing most required by 
customers. The general pressure of work is causing 
prices to stiffen somewhat, new orders only being ac- 
cepted at an advance upon the old rates. Labour ques- 
tions are fairly quiet all round, the men settling down 
to the new conditions. The overtime dispute at Oldham 
has not been formally arranged, but no direct steps have 
been taken to bring matters to an issue. In one or two 
other districts minor questions have arisen, but not 
seriously threatening any stoppage of work. The re- 
turns of the branch secretaries of the Amalgamated 
Society of Engineers show that a small proportion 
of the members are still unemployed, in one branch 
18, in seven other branches over ten members in each. 
But there isa gradual absorption of the out-of-work 
members in the ranks of the employed. In the various 
unions in the Manchester and Salford district, repre- 
senting 21,247 members, 823 were unemployed, or 3.9 
per cent. of the total. 





In the Wolverhampton district there has been a 
somewhat quieter demand for finished iron, the orders 
eg out for the most part being for prompt deliveries 

or the completion of contracts; but manufacturers 
have good gg of orders on their books, and speci- 
fications are being pressed for completion, the only 
exception being common sheets, which branch is still 
depressed. The home demand has been well sustained, 
and local manufacturers have some important con- 
tracts on hand for shipping purposes, requiring large 
quantities of iron and steel. The constructive branches 
are busy, and various classes of material are required, 
one firm alone wanting supplies for an 18 months’ 
constructive contract. Indeed, the whole outlook is 
good, and there are no labour troubles pending or 
looming in the near distance to disturb the volume of 
trade or cause anxiety to employers. 





In the Birmingham district a more active tone 
followed the close of the holidays, as the iron and steel 
works resumed their regular operations. Prices 
showed an upward tendency in several departments 
of iron and steel. Galvanised sheets were stronger, 
owing to the advance in the price of smelter. Un- 
marked bars were firm at the prices of the associated 
makers. There has been a good demand for galvanised 
sheets for India and South Africa, and a brisk inquiry 
for iron and steel for railway purposes, shipbuilding, 
and dockyard requirements, and for general construc- 
tive work, but the cycle trade shows a tendency to 
contract. Pig iron has been in active request, prices 
being buoyant, and advances have in some cases been 
secured. The general trade of the district continues 
to be good. At the date of the last returns only 260 
out of 21,593 members of trade unions, or 1.2 per cent., 
were unemployed. Engineers only report trade as 
moderate, but pattern-makers, tool-makers, smiths, 
and strikers as good. 





The Welsh coal strike is still in a great muddle. 
There isan absence of agreement, and no very defined 
policy. If any policy can be said to exist it is to get 
rid of the old leaders and join the National Federa- 
tion. Indeed, it is stated that the conditions upon 
which the grant of 500/. weekly by the Federation is 
made, is that the men join that body and refuse to 
work under a sliding scale.. The men complain of the 
presence of the military. 

The coalowners in the Federation districts have 
agreed to a conference with the representatives of 
the National Federation to discuss the wages question. 
The men demand an advance of 10 per cent., but 
whether this will be conceded, or a compromise be 
agreed to, is not yet certain. The result will be in- 
fluenced by the South Wales dispute, but will not be 
altogether governed by it. The advance in the Scotch 
colliery districts will be in the men’s favour. 





The movement on the Clyde for a readjustment of 
wages in the engineering and shipbuilding branches 
is not yet fully adjusted, but a stoppage of work is 
not anticipated. 





From some figures in the Labour Gazette it would 
appear that there has been recently a general rise in 
the wages of agricultural labourers in numerous coun- 
ties representing the Midland, eastern, southern, 
south-western, and home districts, the advance being 
from ls. to 2s. 6d. per week per man. These advances 
have been without strikes, but not altogether without 
pressure ; scaricty of labour, however, has been one 
great factor, as what is called unskilled labour is busy 
just now. 





It appears that the Trades Congress will again be 
asked to vote for an eight-hour day all round, for all 
trades and occupations, including domestic servants, 
hotel and refreshment houses’ servants, railway em- 
ployés, and sailors and firemen. The demand may be 
ogical, but scarcely reasonable, and not at all practi- 
cable. But the fact of its unpracticability seems to be 
one of its charms—that is for the social innovators 
who dream of a millenium for the labouring classes of 
the community. 








DvurHAM.—The scheme of water supply submitted b 
the Easington Rural District Council fos Wingate Mill, 
Wingate-lane, and High Wheatley Hill, has been officially 
approved 7 the Local Government Board. It is pro- 

sed to obtain the water from the Kelloe Winning 

umping Station of Messrs. W. Scott and Co., Limited, 
where it is obtained from the sand feeder underlying the 
limestone, and will be pumped into a tank by a forcing 
set of pumps attached to the main pumping engine. The 
analysis certifies the water to be of excellent quality. 
After reaching the first tank the water will again be 
pum into an elevated storage tank to be erected on 
the highest point in the district of Wingate Mill, with 
capacity equal to several days’ supply, from whence it 
will be distributed in cast-iron mains over the district. 
The engineers are Messrs. D. Balfourand Son, of London 
and Newcastle. 





COLLISION AT BAKER-STREET.--As an up passenger 
train was running into Baker-street Station, on the 
Metropolitan Railway, late on April 25, it came into col- 
lision with an engine and brake, which were running out 
of No. 3 platform road. The engines met buffer to buffer 
on No. 19 points, (the facing points leading from the up 
road into No. 1 platform road, whither the passenger 
train was bound,) and the collision was somewhat violent, 
though it is not clear whether the driver of the outgoing 
engine had actually succeeded in reversing his engine 
aes the collision took place. Fourteen passengers com- 
plained of injury, and both guards of the passenger train 
and the two drivers were bruised. After the accident 
the facing points were found duly locked for No. 1 road 
as they » Ben have been, but the four leading wheels 
(coupled) of the passenger train engine, although derailed, 
had followed No. 3 road while its bogie wheels were on 
the rails of the same road, the wheels of the next vehicle 
however being on No.1 line. After carefully considering 
the evidence, Sir F. A. Marindin comes to the conclusion 
that the driver of the engine and van must have run out 
against his signal, having probably taken the noise caused 
by the lowering of another signal as that of his own; but 
he cannot account for the wheels of the passenger train 
having followed No. 3 road, as from experiments he him- 
self made he is satisfied that the points could not have 
been shifted under the train. The signalman also comes 
in for a share of the responsibility for the accident, as 
first, had he not probably ae talking with a signal-fitter, 
who had no right to remain in the box at the time, he 
would have most likely seen the engine coming out sooner 
than he did; and secondly, he had no right to accept a 
train from the next station while shunting was going on. 
The signalman pleaded that he was justified in this, but 
it appears that in 1893 in consequence of an accident then, 
an order was issued that no train was to be accepted 
when an engine had been signalled to leave the station 
or sidings to the up road and vice versé. No copy of 
this notice was to be found in the cabin, it having been 
removed in cleaning and never repla The inspecting 
officer considers that it is not creditable to the company 
that a rule so recently issued should have been forgotten 
and allowed to be di ed. Since the present acci- 
dent it has been re-issued, and the signalmen have to sign 
a declaration that they have read it. 
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STEAM LAUNDRY MACHINERY .* 
By Mr. Srpney Tessurt, of Leamington. 
(Concluded from page 773.) 


Drying.—The first stage of drying is effected by a 
centrifugal extractor, of which any of the usual forms 
are suitable. The second or final stage of drying is per- 
formed by a drying-room. The method of heating and 
arranging and working this room is important, and great 
improvements have of late been introduced. It is a sub- 
ject too large to be treated here, inasmuch as no one 
method of heating the air for the drying-room, or of 
causing it to act upon the clothes, has become at all 

eneral. The tendency is to adopt a plan of blowing air 
into the room by means of a blower, which forces it pre- 
viously through an exhaust-steam heater. Some articles 
are not dried at all in a drying-room, but are ironed 
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COMBINATION IRONER 
WITH TWO ENDLESS BANCS. 


They all act mainly in the same way, although they 
differ greatly in design and capacity. In nearly all there 
isa hard polished surface of metal, which is heated by 
steam or gas or electricity ; and a second hard surface of 
metal or wood, which is padded over with — of felt 
covered with a wrapping of cotton sheeting. The padded 
surface holds the article which is — ironed, so that it 
can be made to rub against the polished heated surface, 
while allowing for irregularities of thickness in the article 
itself. 

The first machine to be mentioned, and the only one of 
its kind, has no padded surface, but has two hard rollers, 
as shown in Fig. 17, of which one is a hollow cylinder, 
generally of brass, heated by steam inside ; the other roller 
is made of compressed layers of rag, cemented together 
under hydraulic pressure, and afterwards turned up true 
ina lathe. <A roller of this substance, although expen- 
sive to make, acts with much less injurious effect on the 


IRONER WITH STEAM CYLINDER AND THREE ROLLERS 
4: 


Fig.19. 
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at once, when taken direct from the centrifugal ma- 
chine, 

Troning or Finishing Machines.—Ironing machines, in 
the many various forms in which they are at present 
made, constitute what may be termed finishing machines. 





_* Paper read before the Institution of Mechanical En- 
gineers. 













ORYING CYLINDER 


should be not less than 50 Ib. per square inch, the corre- 
sponding temperature ge 298 deg. Fahr.; and the 
drying is slow, requiring the articles to pass through 
at least three times in order to finish them, when the 
speed is about 25 ft. per minute. With these rollers it 
is difficult to finish the linen so that the edges are square 
and even. 

The next division of ironing machines comprises those 
which finish the same class of goods as_table-linen, 
namely, sheets, rubbers, smooth towels, and such other 
articles as are of uniform thickness. The usual width for 
these machines is 108 in. The most common form is 
known by the name of its French inventor, Decoudin, 
and has been arranged in various ways, one of which is 
shown in Fig. 18. It consists of a large hollow cylinder 
of cast metal to hold steam, generally at a low pressure 
of only 5 lb. per square inch, or 227 deg. Fahr.; and of a 
hollow concave casting or chest, shaped to fit the cy 


IRONER WITH STEAM GYLINOER, FIVE PRESSING ROLLERS, AND ONE POLIGHING. 
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IRONER WITH FIVE ROLLERS AND BEDS 


DECOUDIN IRONER COMBINED WITH LARGE ORYING GYLINDER 


Fig. 26 
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TWO DECOUDIN IRONERS COMBINED. 


Fig. 26. 


COLLAR ANO CUFF IRONER 
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linen than would two metal rollers, and yet has great hard- 
ness and durability. Linen, if constantly treated after- 
wards by the same machinery that is used in finishing it 
when new, would soon wear out ; this rag-made calender, 
however, acts in a most innocent way. It is, neverthe- 


| less, suitable for only one class of article, namely, table 


uires starching; this it finishes in a 
lhe steam pressure in the heated roller 


linen which 
superior style. 





linder, and having its surface polished and accurately 
finished where it touches the cylinder, and made to stand 
a steam pressure of at least 40 lb. per square inch, or 
287 deg. Fahr. The cylinder is padded with several 
thicknesses of superior woollen felting, and revolves with 
a surface speed of at least 15 ft. per minute. The chest 
is made to encircle the cylinder for as much as about 
three-eighths of its circumference. Sometimes the chest 
is above the cylinder, but far more often it forms a bed 
below. In some of these machines an arrangement is 
made to give the chest a transverse reciprocating motion 
if desired, parallel to the axis of the cylinder, so as to 
oe high finish on the goods in ironing them ; but this 
as now been almost entirely given sn The action of 
drying is twofold. A wet article fed into the space 
between the cylinder and the bed mes heated ; and 
by the time it emerges from the other side most of its 
moisture has been driven into the padding of the cy- 
linder, and a good deal of the remainder pases off in the 
form of steam while the article is cooling. An article 
which has come direct from the centrifugal dryin 
machine is found to be well dried after passing throu h 
twice atas of about 15 ft. per minute. During the 
time that the padding on the revolving cylinder is ex- 
posed to the air, the wet which it has absorbed is driven 
off in the form of vapour by the heat it has received from 
the steam chest or bed, aided by the heat of the steam in- 
side the cylinder; and by the time it comes round again 
to the bed it should have become dry enough for acting on 
fresh wet linen. The cylinder being uniform in shape and 
thickness, and not subject to extreme differences of heat 
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and cold, never gives trouble by cracking; but the bed 
in many instances has become cracked so as to be ren- 
de useless. Not only is the bed of irregular shape, 
but it has to stand a fairly high pressure for cast metal, 
namely, at least 40 Ib. per square inch; and it is con- 
stantly having its upper surface alone cooled rapidly by 
the wet linen coming against it, causing great contraction 
and expansion. If the ends of the bed are left open in 
casting, and afterwards covered over with plates bolted 
on to make the whole steam-tight, there 1s much less 
liability of its cracking than if the ends are cast solid. 
The fault of the machine theoretically is that the steam 
evaporated cannot get away as fast as it is formed, but is 
bottled up until the wet part of the felting has passed 
completely clear of the bed. ; 

To overcome this fault, machines have been made like 
those shown in Figs. 19 and 20, in which the central or 
main cylinder alone is heated, but is not padded ; the 
rollers placed round it are all padded. The wet linen fed 
to the cylinder is carried round by its revolution, and 
pressed against its hot surface by the rollers, between 
which the steam can escape freely. All the rollers are 
pressed against the cylinder by spiral springs. Sometimes 
an extra roller is added on the delivery side, driven in the 
same direction as the cylinder soas to act as a doffer, for 
causing any article which sticks to the surface to be de- 
tached from it. In the machine shown in Fig. 20a pair 
of rollers, of which the outer or polishing roller is heated 
and not padded, receive the linen after it has left the cy- 
linder, and press it between them so as to give more 
finish to the upper side, which till then has come into con- 
tact with the padded rollersonly. A speed of about 18 ft. 
per minute is advised ; the number of times it is neces- 
sary to pass the linen through varies greatly. The fault 
of this class of machine theoretically is that the linen is 
pressed into close contact with the metal surface of the 
cylinder only along a line, instead of for some width or 
length of circumference. Theclaim is not well founded 
that with the larger machines of this class sheets will be 
dry after passing through once; unless the machines are 
in perfect order, several times of passing through may be 
required. 

Dondbestion and consequent drying are far more rapid 
where articles are brought into close contact with the 
drying cylinder by pressure, than where they touch it 
without pressure. One difficulty experienced in using 
these machines lies in getting all the rollers of exactly 
the same diameter ; this arises partly from their surfaces 
becoming compressed permanently. If the first roller is 
too big, it passes the linen forwards too fast, and loosens 
it between the succeeding rollers, and thus prevents its 
proper contact with the cylinder. But if it is too small, 
it y Ba the linen slower than the succeeding rollers 
take it, with the result of stretching and straining it. 
For this reason, although the machine may appear inno- 
cent of causing injury, it may really be doing constant 
and serious harm to the goods it is treating. 

The machine shown in Fig. 21 has been designed for 
overcoming these difficulties, both theoretical and prac- 
tical. It consists of four padded rollers, about 8 in. in 
diameter, not heated, which are pressed by springs 
against four heated beds of cast metal; the latter are so 
arranged as toform one continuous bed, and each is hol- 
lowed out to fit the roller for some considerable distance. 
By this arrangement the linen is pressed against the 
heated metal surface for a considerable distance, while at 
the same time there are spaces at intervals for the steam 
to escape. The rollers, here working into surfaces accu- 
rately formed to the curve of their circumference, are far 
more easily kept true and of the same diameter. Steam 
up to 80 lb. pressure or 324 deg. Fahr. can be used, and 
the speed of ironing can be varied from 12 ft. to 20 ft. per 
minute. Sometimes an arrangement is added, as shown 
in Fig. 21, for finishing the upper surface of the linen, as 
in the preceding machine, Fig. 20; but here, instead of 
two rollers, there is one only, and a bed hollowed out to 
fit it. Linen taken direct from the centrifugal dryin 
machine was intended to be dried by once passing throug 
this machine ; but, although the drying power is great, 
the intention has hardly been realised in actual working 
experienced with the usual run of goods. The felting 
used for padding the rollers is not destroyed so quickly in 
these machines as that covering the cylinder in the 
Decoudin machine, which is rapidly burnt by the heat 
below it, and requires renewing frequently. As the 
renewal involves a cost of some i this .is a point 
that requires consideratlon when choosing a machine. 

A Decoudin ironer has been made, having the surface 
of the hollow cylinder perforated with many thousand 
holes, for the purpose of letting the steam generated pass 
off through them at once. It is a praiseworthy endea- 
vour to overcome a real difficulty in a simple manner, but 
has not made any rene 4 probably use the mois- 
ture does not pass through the padding, and the extra 
heating power of the steam in th» cylinder is lost. One 
of the faults of most of the machines hitherto described 
is that the padding on the rollers or cylinders rapidly 
becomes compressed by use after being put on fresh ; and 
then the reduced diameter does not fit correctly into the 
bed hollowed out for the larger size when new. 

Of ironing machines which handle the goods by the use 
of endless broad bands, the simplest is illustrated in 
Fig. 22. It consists of an endless band of heavy felt, 
guided by passing over rollers, which being made to re- 
volve cause it to progress, and are so arranged as to make 
it press against the polished convex surface of a hollow 
metal bed heated by steam pressure inside. The details 
of this machine have been well worked out. The bed can 


be rotated on trunnions, so that the polished surface can be 
carried away from the damp bands when not in use, and 
also for cleaning. The band is held against the heated 
surface at two places with considerable pressure by means 
of two loose rollers A, A, which not being driven inde- 











peewee. have no action either to stretch or loosen the 
inen passing under them. The lower roller can de- 
pressed or raised so as to give the right degree of tension 
to the band; and to overcome the difficulty of the band 
contracting and narrowing in width under certain con- 
ditions, this lower roller is made with one half having a 
shallow right-hand thread upon its surface and the other 
half aleft-hand thread of such coarse pitch that the effect is 
to stretch the band wider. The machine isnot made to re- 
volve quickly, because if it were the band would probably 
not get dry during the time that it is not being held against 
the hot bed. It is run at about 12 ft. per minute, and at 
this speed the goods are found to be properly dried by 
once passing through. The band is said to last for 12 
months, but is expensive to renew, costing about 8/. The 
use of this machine is said to consume little steam ; but 
there does not appear to be any reason why this should 
really be the case. 

The machine illustrated in Fig. 23 consists of four 
steam chests, or a smaller number, connected together by 
an end chest; and of an endless band of cotton duck, 
which is so guided by rollers as to pass over all the steam- 
chest surfaces and to be pressed heavily against the 
recesses of the end chest by means of padded rollers. A 
lower roller B is used for regulating the band, so that it 
runs true or straight, without working either to right or 
to left. Another roller A is arranged for keeping the 
band properly stretched. Although relatively to the 
size of the machine a large extent of heating surface is 
here presented for drying the linen, yet over most of the 
surface there is little pressure of the linen against it. 

The machine shown in Fig. 24 is a curious combination 
of those shown in Figs. 22 and 12 or 20. The cylinder 
is of considerable size, namely, 48 in. in diameter, and 
is heated by steam. An endless band of light canvas 
carries the linen against the under side of the cylinder, 
after it has been acted on by the top pressure-rolls ; and 
in combination with another endless band or apron carries 
it back again, so as to deliver it on the opposite side to 
that where it was fed in. The machine was designed 
with a view to getting through a large quantity of work. 
It is, of course, expensive, and would appear to have 
most of the faults of the two machines of which it is a 
combination. 

The machine illustrated in Fig. 25 is a combination of 
a Decoudin with that shown in Fig. 22. It has two beds 
and two felted rollers, so arranged as to act on both sides 
of the linen, having steam in the beds only and not in 
the rollers. After the linen has thus been doubly acted 
on, it is carried by an endless band of canvas around and 
against nearly the whole circumference of the large 
heated cylinder, which does not revolve; and is then 
carried some distance beyond it, so as to give time for 
the steam to clear away before it is delivered to the 
receiver. This machine appears to have many recom- 
mendations, and at a speed of 30 ft. per minute will dry 
ordinary sheets with one pass through. It is the 
simplest machine there is of the kind. The difficulty 
the steam has in getting away is still a fault in these 
later machines. 

An arrangement has been tried for blowing away the 
steam from the clothes directly they have passed from 
the heating surfaces; but its efficiency 1s doubtful. 
Fig. 26 shows an ironing machine which ought to dry 
linen after once passing through. It is really two 
Decoudin ironers combined into one, and thus does away 
with the handling of the goods between each feed. The 
special point about it is the endless band on the first 
roller, for preventing the linen from clinging to the 
roller. The rollers are both padded, and hence the band 
should allow the moisture to pass through it into the 
padding of the first roller, unless it can absorb largely 
itself. One fault is that the moisture, which in its 
heated state would evaporate, has not time to do so 
while the linen is passing between the rollers ; but this 
is Overcome at least partly by the surface between the 
two rollers being heated. The speed of the machine is 
about 17 ft. per minute. It appears to be a genuine 
attempt to overcome the loss of time and labour in pass- 
ing linen twice through a Decoudin ironer, and has 
the merit of presenting a good arrangement for feeding 
the linen in. 

In comparing the merits of these various machines, it 
may be noted that, provided the metal surfaces are well 
polished, there is no need to fear the linen sustaining 
wear when drawn over them, even when under consider- 
able pressure such as is used in the Decoudin ironer. 
So far as economy is concerned, it must be remembered 
that the same number of attendants are required, whether 
the machine does much or little work ; and also that there 
is a practical limit to the speed at which a machine can 
run, use if too quick the articles cannot be fed in 
evenly. The machine is required to deliver the articles 
free from creases, of correct and even shape, and with a 

od finish on the surface. The greater the heat, the 
etter is the finish of the surface. So far as speed of 
working is concerned, any machine which runs at 25 ft. 
per minute, and dries the linen properly by once passing 
through, is not far wrong. The value of the heating 
surface is governed by the amount of pressure with 
which the article is held against it ; by the temperature 
to which it is heated, that is, by the pressure of steam 
it will stand ; and by the ease with which the water can 
be got away from it in the form of steam. A further 
point is the ease with which goods can be fed in 
correctly. One difficulty, not yet satisfactorily overcome 
in most machines, is in finishing starched goods, owing 
to their sticking to the padded surfaces. The calender, 
however, is satisfactory in this respect. On the whole, 
the machine shown in Fig. 25 appears to present many 
good qualities, and to be fairly free from faults. 

Collar and Cuff Troner.—In Fig. 27 is shown the prin- 
ciple of working of a collar and cuff machine, which in a 





general way appears to be a nearly perfect machine of its 
kind. The main parts are a horizontal rigid bed, padded 
on its top surface, and when a supported on a 
roller beneath, by which it is made to slide forwards and 
backwards; and a hollow upper roller, made of cast 
metal, and heated by gas jets, inside, against which, by 
raising the lower roller by a treadle, the upper padded 
surface of the bed is pressed. The goods land upon the 

added surface of the bed are dried by the heat of the 
10t roller above. It is important for the top roller to 
be made of exceedingly fine grained metal, and to be 
turned perfectly true and highly polished. The roller is 
driven at a greater surface speed than that at which the 
bed travels, thereby causing a skid upon the linen that 
is being ironed ; the relative speed varies in different 
machines, but nearly 2 to 1 is often used. The ease 
with which the machine is handled, and the quantity of 
work it gets through, areso great that it is now in exten- 
sive use. One difficulty connected with it is in the bear- 
ings of the heated roller ; owing to the presure with which 
the bed is forced up against it, and to the great heat at 
which it is worked, the bearings are troublesome to lubri- 
cate and liable to grind. 

Linen and Flannel Ironer.—An ironer for body linen, 
much used in America for general work and in England 
for flannels, consists of two equal rollers, each about 
6 in. in diameter, made to project horizontally up to 3 ft. 
overhang from the frame of the machine, which are hoth 
made to revolve at equal speed. Thetoproller is polished 
cast iron, turned true and heated inside by gas jets; the 
lower roller is solid and padded, and can be raised to press 
up against the upper, or lowered away from it, by means 
of a treadle ; the act of lowering ap it- out of gear. In 
order to get all parts ironed equally of the article to be 
finished, it is moved about continuously by hand while 
still between the rollers, but while they are not pressed 
together; and inasmuch as the article is always on the 
bottom roller, the loss of time is small for shifting the 
article, so as either to iron any portion a second or third 
time over, or to bring a fresh part to be ironed. The 
rollers have a surface speed of about 25 ft. per minute. 

In such a wide subject as that of this paper, the author 
has endeavoured as far as possible to deal only with the 
principles of the machines described, and_ to avoid un- 
necessary details of laundry work in general. The num- 
berless small machines which find favour in America for 
ironing special part of garments have purposely been 
passed over; as have also the ingenious machines for 
starching, which appear to be slowly forcing their way 
into use in this country. 








LIME IN BLAST-FURNACE PRACTICE. 


On the Relative Merits of Limestone and Lime in Blast- 
Furnace Practice.* 
By Mr. Cuar.es Cocurane, Past-President of the Insti- 
tution of Mechanical Engineers. 
(Concluded from page 776.) 

Ir now remains to point out the method adopted to 
ascertain the proportion of ironstone which descends into 
the red-hot region of coke in each of the cases forming the 
subject of this paper—a method by which it can be weighed 
as if in a balance, and a method which forms the basis of 
supplementary calculations as to the variations in the 
escaping gases. 

The first point on which to dwell is the fact that, what- 
ever the source of carbonic acid in the furnace, be it the 
result of reduction of peroxide of iron according to the 
formula Fe,0O, + 3 CO = Fe, + 3 COs, beit the result of 
reduction of Fe O according to the formula 2 FeO + C 
= 2 FeO + CO,, or be it the CO, escaping from raw or 
imperfectly calcined limestone, whenever that CO, is 
evolved or expelled in contact with red-hot coke, it be- 
comes instantly reduced from the condition of dioxide to 
that 8 monoxide, according to the formula CO, + C 
=2C0. 

In the case of carbonic acid of reduction, this may and 
ought to be evolved in a furnace working perfectly, in 
such acool region that it would not come into contact 
with red-hot coke. : 

In such case 6.04 cwt. of carbon contained in 22.15 cwt. 
of CO, yielded per ton of iron, should escape as such, if 
the reduction be wholly effected from iron peroxide ; thus 
Fe,0; + 3CO = Fe, + 3 CO, where for every 56 of iron, 
18 of carbon as CO are needed for reduction, and inas- 
much as 1 ton of pig iron contains 18.80 ewt. of Fe 

56:18: : 18.80: 6.04 
the carbonic acid by weight which produced from the 
oxygen of reduction in an ideal furnace, with a perfectly 


cool reducing region, should be 6.04 x ; = 22.15 ewt. per 


ton of iron. To the extent to which any portion of this 
22.15 ewt. of CO, becomes re-converted into CO, will it be 
evident that the 22.15 ewt. of COs, or the 6.04 of C, will 
be correspondingly reduced. aa 

The carbonic acid contained in raw or in imperfectly 
calcined limestone can only be expelled in the red-hot 
region of the blast-furnace, and must be wholly converted 
into monoxide ; the temperature at which deoxidation of 
oxides of iron takes place (below 700 deg. Fahr.) being 
totally inadequate to the expulsion of CO, from limestone. 
Hence if, in examining the proportion of carbonic acid to 
carbonic oxide in the escaping it be found that a 
greater weight of carbon than exists in the flux has been 
transferred from its primary condition as CO, into CO, 
such excess must be due to the transformation of carbon 
of carbonic acid of reduction.+ 

* Paper read before the Iron and Steel Institute. 

+ It is here assumed that the ironstone is perfectly 
calcined, and that no carbon dioxide is carried down 
therewith into the red-hot coke region. 
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I now proceed to show how the calculations work out in 
the case of employment of raw limestone over six months, 
November, 1896, to April, 1897 : 





Cwt. 
Average weight of coke consumed per 
ton of iron was ... Sai és ae 21.22 
Ash contained therein 11.55 per cent. ... 145 
Carbon consumed per ton of iron 633 18.77 
ss absorbed by pig iron, 3 per cent 
on 20 cwt. ... noe nae os ae 0.60 
Leaving carbon of coke to be gasified .... 18.17 
Carbon furnished by 13.91 ewt. of flux 
containing 2.61 p2r cent. of siliceous 
matter Pe Ae ae ee 1.63 
Total carbon to exist in gaseous condi- 
tion either as CO, or CO in escaping 
from the furnace... ae = ne 19.80 
Were it possible for the 1.63 C of flux 
to escape as CO,, and if the 6.04 of re- 
duction should escape as such, then as 
CO, in the escaping gases there would 
appear 7.67 x 7? = 28.12 cwt. from... 7.67 
Leaving to escape as monoxide 28.30 
from ise as 12.13 


If the gases were analysed under such conditions, the 


ratio of CO, to CO by weight would be ate = 0.993; but 


the actual analysis yielded a ratio of of only 0.563. 


What then took place? How much C as CO, has been 
transformed into CO? Let # = the quantity so trans- 
ferred, then 

93,12 — 
-—— = 0.563 
28.30 + La 


84.36 — 1La = 0.563 (84.90 + 7 x) 
= 47.79 + 3.94 x 
14.94 2 = 36.57 
w= 2.44 
of which 1.63 from C of flux leaving 2.44 — 1.63 = 
pel ewt. of C of CO, of reduction transformed out of 


‘Of calcined ironstone 52.21 ewt. were consumed, hence 
it would appear that of this 52.21 x pa = 7.0 ewt. de- 


scended into the red-hot region, against 6.90 in the ‘‘ Re- 
ference Table.” 

Adopting a similar method of calculation for the period 
of four months—September and October, 1896, and May 
and June, 1897—the following results appear : 

wt. 
Average weight of coke consumed per 
ton of iron... a 365 ae és 
Ash, &c., contained therein, 11.09 per 
cent... abs rae oo 2s $3 


20.19 
2.24 
Carbon consumed per ton of pig iron ... 17.95 
Carbon absorbed by 20 ewt. of pig iron 
at 3 per cent. ; iv ae te 0.60 


Leaving carbon of coke to be gasified .... 17.35 
Carbon furnished by 13.96 ewt. of lime- 

stone containing 2.47 per cent. sili- 

ceous matter, and from which 20.99 

per cent. of CO, has been expelled 

: 13.96 — 0.34 = 13.62 CaOCO,. 13.96 


20.99 
x —_ 2.93: CO. expelled, 13.62 


x a = 5.99 CO., of which 2.93 have 


been expelled, leaving 3.06 to expel 


3.06 x S = 0.83 0.83 


Total carbon to exist in gaseous condi- 
tion either as CO, or CO in escaping 
from the furnace... wag ~ ae 

Were it possible for the 0.83 C of flux to 
escape as CO,, and if all the 6.04 C of 
reduction should escape also as CO., 
there would appear of CO, in the 


escaping gases 6.87 x 3 = 25.19 ewt. 


18.18 


6 87 


from 


Leaving to escape as monoxide 26.39 
TOM. «sis or a = & 11.31 

Under such conditions the ratio by weight of CO, to 

OF 1¢ 

CO would be 2:19 

26.39 

yielded only 0.515, indicating a transformation of a por- 

tion of the 6.87 cwt. of carbon from the condition of 

dioxide to that of monoxide. Let « = weight of carbon 
transformed, then 


= 0.954, but the actual analysis 


25.19 - = x 
= = 0.515 
26.39 + 2 
3 
75.57 — 11 x = 0.515 (79.17 4+- 7 x) 
= 40.77 + 3.60% 
14.6 x = 34.80 








of which 0.83 from carbon of flux, leaving 2.38 — 0,38 = 
1.55 of C of CO, of reduction (of the 6.04, in ~ trans- 
formed into CO in the red-hot region of coke. Now the 
calcined ironstone consumed per ton of iron was 52.67 


ewt., of which the proportion which descended into the | 


red-hot region is represented by the proportion of 1.55 
to 6.04 
eG? Gp ae 2) ae eee 
mea 7" = 13.51 ewt. 


differing only by 0.32 from the 13.83 shown on the 
“Reference Table” as the average of four months, 
calculated separately. 

In the above calculations the author has purposely 


avoided the introduction of corrections either for unex- | 
pelled carbonic acid in imperfectly calcined ironstone, or | 
for the less quantity of carbon needed for the reduction | 
of corresponding Fe in carbonate of the protoxide of iron | 
according to the formula FeOQCO, + CO = Fe + 2CO,, | 
because such corrections would have overloaded the paper, | 


in which the author has desired, as far as possible, to 
present leading conclusions from the voluminous data 
submitted. : 

He trusts that the conclusions arrived at will establish 
the merits and demerits (so far as the latter diminish the 
former) in favour of the decidedly superior merits of the 
use of calcined flux over that of raw. 

To sum up the various gains and losses, as arrived at 
from the foregoing calculations on the basis of the expul- 
sion of 20.99 per cent. of carbon dioxide from the flux, we 
find by reason of such calcination in a furnace of 34,500 
cubic feet capacity : 

Cwt Cwt. 
* Carbon. 
Gross consumption of fuel by em- 
ployment of raw limestone as 
flux (page 10), made up as 





follows Sct Le, aes ae 6.20 
Carbon absorbed by CO, of flux... 1.68 
C of coke burnt at tuyeres to meet 
heat loss... os ne ain) Oe 
C burnt to decompose flux 13.91 x 
Sees et oe) ke, 
2473 
Extra loss of heatinescaping gases 0.42 
Total “i nts sss, 20 
Gross consumption of fuel by em- 
ployment of limestone from 
which 20.99 per cent. of CC, 
has been anne (page 10)... 3.00 
Carbon absorbed by CO, of flux... 0.84 
C of coke burnt at tuyeres to meet 
heat loss... aes as co see 
C burnt to CO to decompose flux 
7.29 x 373.5 — 1.10 
2473 
3.00 


Theoretical difference in favour of 
calcined flux ee - we 3.20 
How is this difference explained ? 
Under the head C absorbed by 
CO, of flux there is a gain in 
the use of calcined flux of 1.63 
—0.84= ... ao rer ao 
This gain involves a further gain 
of diminished loss of tempera- 
ture in the furnace of 0.79 x 
1.2 = as ise nie ae 
And a further gain due to less 
CO, to be expelled; so that 
whereas in the case of raw lime- 
stone 2.10 were needed, in that 
of calcined only 1.10 were 
needed. Difference... are 
Further gain in diminished heat 
escaping in waste gases ... . 


0.99 


1.00 
0.42 


The total of these amoun 
asaboveto ... es 3.20 


Whence, then, is the explanation of the economy 
arising in the employment of calcined flux? 

To arrive at this, we must compare the joint effect of 
the gases on the reduction of ironstone in the cool and red- 
hot regions respectively, and the above effect of carbon 
absorbed in the red-hot reducing region. When calcined 
flux was employed, from which 20.99 per cent. of carbon 
dioxide had been expelled, the carbon of such dioxide 
transformed into carbon monoxide by absorption of 


carbon from coke (see page 15) was 0.83 per ton of pig 
iron. When raw limestone was employed the transfor- 
mation was 1.63 (see page 14). 
Cwt. Cwt. 
Difference in favour of calcined 
flux was = ... a oF a 0.80 
Diminished cooling of furnace 
thereby 0.80 + 1.26 = ... See 1.01 
Diminished carbon needed to expel 
diminished CO, in calcined ux 
13.91 TE = 2.10 -(7.29 x Jas) 
2473 2473 
=1.10= 1.00 


Diminished waste of raw iron- 
stone at the rate of 2.06 — 0.66 
(see page 7) = 1.40 per ton of pig 
iron equal in carbon on 70.38 
cwt. of raw ironstone per ton 
of pig iron to 17.95 of carbon 
consumed per ton of pig iron (see 


0.35 


page 15) x 


70.38 


Cwt. Cwt. 


Diminished slag melted per ton of 
BD 
550 (page 6) = 


Diminished heat lost in escaping 


— 0.36 
2473 
oe calculated as C burnt to 


pig iron, 1.61 x 


Total in favour of calcination of flux 
from which 20.99 per cent. of 
CO, has been expelled ... Re 

Against these gains in the case of 
the use of calcined flux, there 
must be set off the losses due to 
the passage of more calcined 
ironstone into the red-hot reduc- 
ing region. At page 15 it has 
been shown how, when calcined 
flux is employed, the carbon of 
CO, of uction transformed 
from CO, into CO by absorption 
of carbon of coke amounted to... 

Whereas when limestone alone 
was employed (page 15) it was... 





_ 
i 
nr | 


= 
% 


Difference against the calcined 
flux ... a8 = ae aa 
Further difference for carbon 
needed at tuyeres to supply heat 


thus occasioned, 0.72 x 1.26 = 1.63 


The net gain in favour of calcined 
flux from which 20.99 per cent. 
of carbon dioxide has been ex- 
pelled should therefore be of 
carbon per ton of pig iron 2.31 


| — . . 
| or of coke 2.31 x 98.44 = .61 ewt. per ton of pig iron, 


| out of which it will be observed that only 1.03 cwt. was 
| realised in the four months of September and October, 
1896, and May and June, 1897, yoy os ewt. of coke 
per ton of iron accounted for, as the difference between 
| the practical result realised and the theoretical cal- 
| culation of what it should have been. Most unfortu- 
|nately, during the months of September and October, 
| 1896, there were not only serious ae in the 
calcination of such flux, due to passage through worn-out 
kilns, but oo from the south-east also interfered 
seriously with their regularity, and caused heavy fluctua- 
tions in the proportion of carbon dioxide expelled from 
the flux, as will be seen by reference to the subjoined 
weekly averages of such expulsion over the four months 
under consideration : 








Flux per | Percentage 

Ton of | Gross | of CO., Ex- 

1896 Iron | Per Cent. Limestone} pelled, Cal- 

Week Endin P. | of CO, Employed} culated on 

_ 8 through | Expelled. per Ton of} the Gross 

Kiln. | Tron, Limestone 

cwt. | cwt. Employed. 
September 6 on 10.75 | 30.90 - 18.58 24.45 
is 13 - 11.71 32.06 14.€9 25.53 
pa 20 .. 11.69 32.53 14,61 26.03 
se 27 .. 1211 | 36.97 15.00 29.84 
October 4 .. 11.48 | 33.46 14.38 26.71 
ae | ae 11.31 | 33.00 | 14.20 26.28 
* 18 10,82 | 24.26 | 13.69 19.17 
a 25 5.51 36.53 14.73 13.66 

1897 

May 9 nil n 13.78 00.00 
i 16 6.81 | 33.55 12.85 17.78 
a ae 9.97 | 34.89 13.57 25.63 
1» 30 10.02 | 36.14 13.57 26.68 
June 6 10.07 | 34.49 13.72 25.31 
» 13 9.64 29.98 13.29 21.74 
os @ 9,81 34.14 13.36 25.06 
» 2 10.07 30.72 13.82 22.38 
July 4 10.34 33.74 14.01 24.89 





averages are compar- 
ffer slightly from the 
monthly, which pnee the advantage of havin en 
adjusted by careful stock-taking of materials at the end 
of each month. If from the above the weeks ending 
October 25, May 9, and May 16 be excluded as influenced 
by presence of an undue | pumonerne of raw limestone, in- 
tentionally employed and corrected for in the furnace, it 
will be seen that the fluctuations ranged from 19.17 ex- 
pulsion of carbon dioxide in week ending October 18, 
1896 to 29.84 in week ending September, 1896, 7.¢., over 
10.67 per cent. 

The effect of gross fluctuation of 10.67 per cent. on the 
average consumption of 13.93 cwt. of raw limestone over 
four months, September and October, 1896, May and 
June, 1897, would make a difference between the minimum 
and maximum of carbon dioxide expelled from the 13.93 


ewt. of raw flux of cael x 13.93 = 1.48 ewt. of CO, con- 
1.48 x 3 


N.B.—Whilst the above eay | 
able between themselves, they di 





taining of carbon = 0.40 ewt. Such difference 


| would involve a further one of 0.40 x 1.26 = 0.50 cwt. 
| of C burnt to CO at the tuyeres to correct the loss of heat 
| due to the absorption of 0.40 cwt. maximum from the 
| coke, in addition to which there is a loss due to the neces- 
| sity of melting extra lime associated with 1.48 ewt. of 


|CO,. Such lime CaO would amount to 1.48 x x = 1.88 
| ewt. per ton of iron, which, being so much addition to the 
| slag to be melted, would need of carbon burnt to CO at 


' the tuyeres 1.88 x 550 0.42 cwt. 


573 Thus for a uniform 
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REFERENCE TABLE.—Liae versus LimestoNge—~-10 Montus, SEPTEMBER, 1896, TO JUNE, 1897. 
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| 
| Partially 


















































| | | 
| Partially | 2 | | Partially 
| Celct | Sart : 
| “——* i Limestone Prriop, 6 Monts. ——" 3 =" 
| 2Months. | § | 2Months. | = |4 Months. 
r=} _| 3 pee a Se eee 
| | g | ca F} : yy 
wnin a. | oO | > |S3e¢ 
189. ah 1896 1897. | = 1397, | § lo ESS 
na = bee 
= g3 ee g leek 
5s OE RE =&§ esos 
| 7 x lov. | | | ‘ il. > r | Z > >is ® 
Sept. Oct. ze Nov. | Dee. | Jan. | Feb meee tate = May | June | & |Z80ns 
Raw ironstone consumed per | | | 
ton of pig iron.. -. cwt. 69.€6 | 70.91 70.28 | 71.32) 71.92 | 72.72 | 73.74 | 72.33 | 72.27 | 72.38 | 70.37 | 70.60 | 70.48 | 70.38 
Average per cent. of Fe in raw | | } | | | | 
ironstone i ee .. 26.99 | 27.01 | 27.00 | 26.85 | 27.05 | 26.87 | 26.60 | 26.65 | 26.40 | 26.74 | 26.80 | 27.05 | 26.92 | 26.96 
Hundredweights of raw iron- | | | 
stone needed to produce | | | 
18.80 cwt. Fe, the equivalent | 
of 20 ewt. pig iron .. | 69.65 | 69.60 69.62 | 70.02 | 69.50 | 69.97 | 70.67 | 70.54 | 71.21 | 70.32 | 70.15 | 69.50 | 69.82 | 69.72 
Gross loss or waste ss ‘ 0.01) 1.81} 0.66) 1.30) 242 | 2.75) 3.07) 1.79) 1.06) 2.06| 0.22) 1.10} 0.66 | 0.66 
Deficiency on real consumption! | H | | | 
of ironstone, being part of | | | | | 
rross loss restored -.| nil | nil nil nil | nil nil nil | nil nil | nil nil | nil nil nil 
Calcined ironstone . ewt.) 52.79 | 52.65 | 52.72 | 52.08 | 51.67 | 52.34 | 52.68 | 52.58 | 51.91 | 52.21 | 52.09 | 53.15 | 62.62 | 52.67 
Unexpelled varbonic acid ,, | 2.33 | 1.49] 1.91] 1.07 0.33 0.48} 0.16; 0.75) nil 046) 0.92) 1.90] 1.41 1.66 
Carbon us | 0.64/ 0.41| 0.52) 0.29| 0.09 | 0.13/ 0.04/ 0.20] nil | 0.12) 0.95| 0.52] 0.38| 0.45 
Coke (corrected) . . .s »» | 20.30 | 20.30 | 20.30 | 21.21] 21.00 | 21.24 | 21.41 | 21.45 | 21.02 | 2'.22 | 20,20 | 19.98 | 20.09} 20.19 
Grains of moisture in a cubic | | | | | | 
foot of air - ++| 4.755 | 3.570 | 4.162 3.277 3.089 | 2.694 3.204 | 3.115 3.204 | 3.097 | 3.539 | 4.445 | 3.992 4.077 
| | Ignored | | 
Lime as lime .. ewt.! 7.84] 5.41! 6.62) nil . 0.18 | nil | nil | nil | nil | nil | 4.10] 6.68] 5.37 | 5.99 
Limestone as limestone °° 2.90 | 6.64) 4.72 13.70) 1339 | 14,19 | 14.40 | 14.15 | 13.61 | 13.91) 7.10) 6.63) 5.36) 5.04 
Total as limestone »» | 14.49 | 14.36 | 14.42 | 13.70) 13.39 | 14.19 | 14.40 | 14.15 | 13.61 | 13.91 | 13.33 | 13.68 | 13.50 | 13.96 
Containing of siliceous matter | | | | 
per cent. se oe -.| 2.82) 2.65] 2.73) 2.80 278 2.51] 2.90| 2.34] 2.35] 2.61] 2.00] 2.44] 2.92 | 2.67 
Monthly output .. tons 3556 | 3978 | 3677 | 3650 | 2595 3366 | 3264 | 3609 | 3722 | 3534 | 3790 | 3397 | 3593 | 3635 
Quality ofiron .. os .| 3.31 3.51 | 8.41) 3.37) 3.04 3.15 | 3.63 | 3.40] 3.28] 3.81 | 3.03 | 3.31 | 3.17 | 3.29 
atio CO. to CO by weight 0.514 | 0.529 | 0.521 0.564 | 0.585] 0.576 0.557 | 0.560 0.557 | 0.563 | 0.533 | 0488) 0.510 | 0.515 
Slag melted per ton of iron cwt. | 32.39 | 33.38 | 32.88 | 35 03 35.24 | 34.54 | 35.48 | 34.62 | 34.18 | 34.85 | 33.34 | 83.87 | 33.61, 33.24 
Ironstone reduced in red-hot | | | 
region .. a -. owt.) 15.20 | 18.34 | 14.27) 866) 6.72 5.95 | 6.54/ 6.20) 7.31) 6.90 | 11.09 | 15.72 | 13.40, 13.83 
Weight of air consumed per ton, | | | | | | | 
of pig iron a -. ecwt.! 86.39 | 87.09 | 86.74 | 91.17 | 90. 93.77 | 93.26 | 95.48 | 91.52 | 92.53 | 92.17 | 91.65 | 91.91 | 89.32 
Weight of escaping gases ,,_|116.98)118,1] |117.54 124.67) 122 73 |126.77 | 126.45/129.31 |123.82 125 62) 122.90) 122.13) 122.51) 120.02 
Temperature of ditto, deg. F.| 605 | 607 | 606/| 578| 620 651 | 612 | 572 | 609| 607| 567| 580! 573 | 589 
Effective carbonic oxide cwt. 44.68 | 43.26 43.97 | 46.46 | 45.45 | 46.95 | 47.14 | 47.80 | 46.29 | 46.68 | 44.67 | 44.00 | 44.33 | 44.15 
Weight of escaping carbonic | | | | | 
acid 2 oa owt. 14.96 | 15.99 | 15.47 | 18.04 | 19.14 | 19.43 | 19.49 | 19.21 | 19.03 | 19.04 | 17.09 | 14.92 | 16.00! 15.73 
| | ‘ | i 1 


difference of 10.67 per cent. the variation of fuel would be 
0.40 + 0.50 + 0.42 = 1.32 ewt., but the variation is from 
minimum to maximum 10.67 per cent. on 13.93 cwt. of 
raw limestone ; hence the loss is only one-half of 1.32 cwt. 
of carbon per ton of pig iron=0.66 cwt. The fact 
that in May and June, 1897, the fluctuation only ranged 
over 4.94 per cent. from 21.74 expulsion of CO, in 
week ending June 13 to 26.68 in week ending May 30, 
tends to reduce the loss over the four months, so that it 
probably would not exceed 0.30 in May and June, and 
0.48 ewt. of carbon for the four months = 0.54 ewt. of 
coke, 

In other words, had the calcination been uniform at 
20.99 per cent. of expulsion of carbonic acid, instead of 
fluctuating from 19.17 per cent. to 29.84 per cent., there 
might have been an economy of 0.54 ewt. of coke per ton 
of pig iron beyond the 1.03 actually realised. 

This conclusion implies the ability to suppress entirely 
the recorded fluctuation of 10.67 per cent. in September 
and October, 1896, and 4.94 per cent. in May and June, 

wd * cf 

1897 —say 10.67 + 4.98 _ 7.80 per cent. average over the 
four months, whereas there is an unavoidable fluctuation 
of 34 to 4 per cent. which takes place in the calmest 
weather ; so that not more than one-half of the 0.54 cwt. 
of coke can be claimed as a probable addition to 1.03, 
making 1.30 ewt. of coke as the probable saving due to a 
calcination of flux to the extent of 20.99 per cent. 

So far as at present appears, there remains an unex- 
plained balance of 2.61 — 1.40 = 1.31 cWt. of coke per ton 
of iron ; but this does not present a full statement of the 
case, for it will be noticed that during the period of six 
months, November, 1896, to April, 1897, when raw flux 
was employed, the moisture in a cubic foot of air was 
nearly 1 grain less (actually 0.980) than during the period 
of four months in which calcined flux was employed. 
This was worth about 0.25 ewt. of coke per ton of iron; 
in addition to which, whilst limestone was employed, 3.6 
yer cent. more blast passed into the furnace, carrying on 
its back an extra quantity of heat, represented by about 
0.20 ewt. of coke. Instead, therefore, of 2.61 we have a 
gross quantity of 2.61 + 0.25 + 0.20 = 3.06 — 1.30 = 1.76 
ewt. of coke unexplained !* 

To explain this final difference of 1.76 cwt. extra 
economy, which theoretically should be obtained by the 
employment of calcined limestone from which 20.99 per 
cent. of carbon dioxide has been expelled, when compared 
with raw limestone, we must recur once more to the effect 


* During the limestone period the weight of air intro- 
duced at the tuyeres per ton of iron was 92.53 ewt. at a 
temperature of 1474 deg. Fahr. = 801 deg. Cent., which, 
therefore, carried into the furnace an equivalent of heat 
measured in carbon burnt into carbon monoxide of 
09 FQ v - HX 
92.53 x ox = Sp. H. _ 7.16 cwt. Similarly, during 

ati 
the four months of employment of flux from which 
20.99 per cent. of carbon dioxide has been expelled, 
the corresponding heat carried into the furnace was 
89.32 x 809° x .239 _ 98 cw Diffe 8 C= 
9473 = 6.98 ewt. ifference, 0.18 C=0.20 





coke. 


of extra ironstone descending into the red-hot region for 
reduction when calcined flux was employed. The Re- 
ference Table points out how in the case of calcined flux 
no less than 13.83 cwt. out of a total of 52.67 per ton of 
iron so descended, whereas in the case of raw limestone 
only 6.90 out of a total of 52.21 passed into the red-hot 
region for reduction, the difference being 6.93 cwt. operat- 
ing prejudicially against the theoretical economy of cal- 
cined flux. The corresponding proportion of Fe reduced 
in the cool region of the furnace, when limestone is em- 
ployed on the basis of 18.80 cwt. of Fe contained in a 
ton of pig iron, will be found by the following figures : 
52.21 : 6.93 : : 18.8: 2.49 cwt. extra of Fe reduced in the 
cool region ; but according to the formula Fe,0O, + 3 CO 
= Fey + 3 COs, such 2.49 ewt. of Fe would need for its 


reduction from state of Fe,0; the presence of e x 2.49 


of carbon in the state of carbon monoxide = 0.80 cwt. of 
carbon, which, from its condition of CO as it emerged 
from the red-hot region into the cool, has from its primary 
condition of CO, in the flux been restored to carbon di- 
oxide in the cool reducing region ; and so just as it was 
correctly assumed at page 10 of all the CO, in the flux 
that provision must be made for its expulsion, its conver- 
sion into carbon monoxide in the red-hot region, and for 
the heat lost thereby to the following extent : 


Cwt. 
Carbon of coke absorbed by CO, of 
13.91 ewt. of flux equal to weight of 
carbon contained therein 5 ss 1.63 
Carbon of coke needed to meet loss of 
heat due to above absorption of C of 
CO, of flux, 1.63 x 1.26 a ~ 2.05 
Carbon burnt to CO to decompose 
Q5 
13.91 ewt. of flux, 13.91 x 973.5 2.10 
2473 
Total expenditure ... 5.78 


So now it must be assumed that the restoration of 
0.80 ewt. of this carbon to its original condition of car- 
bonic acid must have restored to the furnace the equiva- 
lent of heat represented by 0.80 + 0.80 x 1.26 =1.8lewt. 
of carbon, equal to 2.04 cwt. of coke, only exceeding by 
0.28 cwt., the explanation sought for of 1.76 cwt. unex- 
plained on the previous page. Itis hoped this will prove a 
sufficiently close approximation to establish the solution of 
the most difficult and complicated problem of the relative 
merits of the employment of calcined and raw limestone 
within the limits compared. 








BELGIAN Biast-FurNnAcEs.—The number of blast-fur- 
naces in activity in Belgium at the commencement of June, 
1898, was 30, while 16 furnaces were out of blast at the 
same date. The total of 30, representing the furnaces in 
blast in Belgium at the commencement of June, was made 
up as follows: Charleroi district, 13; Liége district, 11 ; 
and Luxembourg, 6. The production of pig in Belgium 
in May was 94,975 tons, as compared with 95,945 tons in 
May, 1897. The te output in the first five months 
of this year was 4 


5 tons, as compared with 458,390 


tons in the corresponding period of 1897. 


LAUNCHES AND TRIAL TRIPS. 


A FURTHER addition to the large fleet owned by 
Messrs. Houlder Brothers and Co., Limited, of 
London, has been made by the addition of the Beacon 
Grange, the trial trip of which took place on the 
14th inst. in Belfast Lough. This is the fifth vessel 
built by Messrs. Workman, Clark, and Co., Limited, 
Belfast, for the Houlder Line, and another is at pre- 
sent in an advanced stage. The vessel will be engaged 
in the trade between London, Liverpool, Glasgow, New- 
port, Cardiff, South America, Australia, Mast and West 
Africa. The principal dimensions are: Length, 370 ft. ; 
breadth, 47 ft. 6 in. ; depth, 30 ft.; with a tonnage 
of 4040, and capable of carrying a deadweight cargo of 
6300 tons on a moderate draught. A cellular double- 
bottom extends fore and aft, giving additional safety to 
the vessel, and affording with the fore and after peaks 
space for about 950 tons of water ballast. Eight bulk- 
heads subdivide the vessel into compartments, five of 
which are utilised for cargo purposes. Most of the holds 
have been insulated, and a —— of 1100 tons has been 
obtained for frozen meat. The refrigerators are on the 
carbonic acid gas system, and with the machinery have 
been supplied and fitted up by the well-known firm of 
Messrs. J. and E. Hall, Limited, of Dartford. A chamber 
for stowing butter, fruit, and fish is provided, as well as 
one for carrying the more perishable SS required 
for the passengers on the voyage. The bridge deck is 
about 130 ft. long, and on this deck is placed the pas- 
senger accommodation in a large house extending for the 
greatest part of its length. The first-class state-rooms, 
saloons, &c., are in the fore end. The second-class pas- 
sengers are also well catered for. A large number of 
cattle can be carried under the bridge, in all about 280 
head, and permanent slingable pillars are fitted. The 
machinery, capable of developing about 2600 indicated 
horse-power, was also constructed at the builders’ engine 
works. The cylinders are 26 in., 43 in., and 72 in. in 
diameter by 46 in. stroke. Steam is supplied from two 
large steel boilers at a pressure of 190 lb., and fitted with 
Messrs. James Howden and Co.’s forced draught. A 
donkey boiler for supplying steam to the auxiliary ma- 
chinery at 90 lb. is fitted in the stokehold. A speed in 
excess of the guarantee conditions was obtained. 


The s.s. Ella, built by the Sunderland Shipbuilding 
Company, Limited, to the order of Mr. Hagbart Waage, 
of Christiania, through Messrs. Pile and Co., of London, 
was taken to sea on her official trial trip on the 14th inst. 
The dimensions of the vessel are: Length between per- 
pendiculars, 240 ft.; beam, 37 ft.; depth moulded, 20 ft.; 
gross tonnage, 1437; register, 1. Tri-compound 
engines have been supplied by Messrs. MacColl and 
Pollock, of Sunderland, having cylinders 18} in., 30 in., 
and 49 in. in diameter by 33 in. stroke, 160 lb. workin 
pressure. The trial was satisfactory, the mean of severa 
runs upon the measured mile gave an average speed of 
10} knots. 

The Proserpine, cruiser, temporarily in charge of Com. 
G. C. A. Marescaux, reserve, has completed a 30-hours’ 
coal consumption trial at half her full power. The trial 
began on Friday, 17th inst., but owing to thick weather 
the Proserpine was compelled to anchor at the back of 
the Goodwins for some hours. Resuming when the mist 
cleared, the trial was completed at 4 o’clock on Sunday 
morning, the results being as follow: Pressure of steam 
in boilers, 235 lb. ; air pressure, .52 in. ; vacuum, 25.7 in. 
starboard, 26.7 in. port; revolutions—169.2 starboard, 
168.3 port ; indicated horse-power—3615.1 (1754.4 star- 
board, 1860.7 port) ; oe, 17 knots; coal consumption, 
2.16 lb. per indicated horse-power per hour. The draught 
of water was 12 ft. forward and 15 ft. 3 in. aft. he 
results of the trial. were considered satisfactory. The 
cruiser was built at Sheerness Dockyard and fitted with 
machinery made in Devonport Dockyard. 


The electrical and torpedo trials of the Angler, tor- 
pedo-boat destroyer, have been successfully carried out 
at Chatham. The official record of the recent 12 hours’ 
coal consumption trials is as follows: Draught of water 
forward, 6 ft. lin., aft, 6 ft. 74in.; s of ship, 13.145 
knots ; steam pressure in boilers, 184 lb. per — inch; 
revolutions per minute, 159.4 starboard, 160.1 port; 
mean indicated horse-power, 221 starboard, 239 port— 
total 460 ; consumption of coal 1.84 lb. per unit of power 
— hour. The total consumption of coal was 10,192 Ib. 

he Angler has now completed the whole of her trials. 


Messrs. Blackwood and Gordon, Port Glasgow, have 
had a very successful trial run with the s.s. Suecia, built 
and engined by them for the Svenska Lloyd, Gothen- 
burg. The steamer, dimensions of which are 205 ft. by 
31.6 ft. by 16,4 ft., is intended'to trade between Gothen- 
burg and Hamburg. On trial, with full cargo of 1050 
tons on board, she obtained a speed of 104 knots over a 
lengthened period with a low coal consumption. 





The steel screw steamer Cardiff, built by Messrs. 
William Gray and Co., Limited, and owned by Messrs. 
W. G. Morel and Co., of Cardiff, was taken to sea for her 
official trial trip on the 15th inst. She is of the following 
dimensions: Length, 329 ft. ; breadth, 46 ft. ; and depth, 
23 ft. 6 in. Her machinery is_of the triple-expansion 
type, manufactured by the Central Marine Engine 
Works of the builders, the cylinders being 23 in., 364 in., 
and 62 in. in diameter, with a piston stroke of 39 in., and 
steam is supplied by two large steel boilers working at a 
pressure of 160 Ib. per square inch. She made several 
runs along the coast, the mean result being a speed of 
11} knots. 
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ComprILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not wlustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 

the uniform Fae of 8d. 

The date of the advertisement of the ——_ of @ complete 

—- is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the te of a wlete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 





ELECTRICAL APPARATUS. 


12,469. J. H. Reeves, Bristol, Arranging Electrical 
Resistances. [6 Figs.] May 20, 1897.—Thisinvention relates 
to the arrangement of the coils in sets of electrical resistances, 
and to mearis for manipulating the same, and has for its object 
the provision of appliances whereby the resistances in two dis- 
tinct electrical circuits can be altered simultaneously by one 
operation. These adjustments are effected according to the pre- 
sent invention by means of two distinct sets of coils, each set 
arranged in some conveniently ascending or descending order of 
magnitude, and with each coil of the one set a coil of the other 
is made to correspond, the resistance of a coil of the one set bear- 
ing a constant proportion, including that of equality, to the re- 
sistance of its corresponding coil in the other set. These sets 
are arranged in a box, each coil of the one set being in close 
proximity to its fellow of the other set. Figs. 1 and 2 represent 
the brasses, conical plug, and socket, with which the tops of ordi- 
nary resistance boxes are fitted. In the figures, the lined or 
heavily shaded parts indicate any suitable non-conducting 
material ; and the lightly shaded, or unlined parts, are the brasses 
or other conducting metal. The pieces Al are the lower brasses 
and the pieces B! the upper brasses. These are completely in- 
sulated by means of the non-conductor placed between them, as 
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shown in Fig. 1. The plug, Fig. 8, is compound, and consists of 
the insulating handle P, a spindle screw threaded at each end, 
and nuts for locking the parts firmly in position. Circular discs 
aand b, the latter insulated from the spindle and from a, are 
placed on the spindle as shown, and when tightened by the lock 
nuts the taper surface of the plug is ground to fit accurately in 
the corresponding socket in the brasses. Between the brasses 
A! the resistances R12 are attached in the usual manner, form- 
ing one of the two sets of coils described ; and between the 
brases B! the corresponding coils of the second set rl2, the 
coil 712 corresponding with the coil R12, and similarly all the 
others of both sets. With a box so constructed and contain- 
ing the parts of two distinct circuits, with all the R coils in 
the one and the 7 coils in the other, the maximum resistance, as 
far as the box is con7erned, is in each circuit. But if any one 
plug be inserted, the conducting disc 6 short circuits, or cuts out, 
the resistance between the two adjacent upper brasses, which 
have been connected by the disc on the plug. Simultaneously, 
the lower disc @ in a similar manner cuts out the corresponding 
resistance between the lower brasses, and thus by the insertion 
or removal of one plug, the resistances in both of the circuits 
are instantly changed as required. (Accepted May 18, 1898.) 


0. Behrend, Frankfort-on-Maine, Ger- 
many. Means for Producing Continuous-Current 
Effects from Alternating Electric-Current Gene- 
rators. [1 Fig.) June 9, 1897. The object of this invention 
is to provide means for producing from alternating electric- 
current generators continuous-current effects such as are neces- 
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sary, for example, for charging electric accumulators or for pur- 

poses of electrolysis. The figure shows diagrammatically an 

application of the invention to the charging of accumulators. 
é@ accumulators to be charged are divided into two groups A 

and B, between which are the inner terminals meeting at a by 

which they are connected to one pole of the alternating-current 


generator C. The outer terminals b of the accumulator groups 
are connected to the other pole of the generator C, each through 
a contact device, each such device consisting of a fixed contact ¢ 
and a movable contact d, each movable contact oo provided 
with a spring g, tending to make the contacts, and with an 
armature e in proximity to one of two electromagnets F, F! 
inserted in a shunt circuit across the poles of the alternating- 
current machine. As the electromagnets are polarised, every 
second impulse only will act upon each one of the armatures of 
the ovate contacts, so that at each alternate impulse the one 
electromagnet is excited, and attracts its armature and removes 
the corresponding contact. The current then passes through the 
other contact, and through one group of the accumulator. 
During the other impulses the other electromagnet is excited, 
and consequently removes the contact before made, and the 
current then passes through the other contact and the second 
group of the accumulator. Thus from the alternating current of 
the generator each group of the accumulator receives only current 
which es in one direction. The — may also be used 
for feeding electrolytical baths from alternating currents. (Ac- 
cepted May 18, 1898.) 


LIFTING AND HAULING APPLIANCES. 


30,752. J. Frigard, Cartagena, Spain. Automatic 
Gripping Apparatus for Attac 
Overh Hauling Ropes for Aerial 

Cable Lines. [12 Figs.) December 29, 1897.—Fig. 1 shows the 
pp at the t when passing one of the _— pulleys on 
which the hauling rope runs. Fig. 2 shows the same at the 
moment when the load after being lowered by the hauling rope 
placed at a greater or less angle is transferred to the single-rail 
rigid railway K. If at this moment the suspension frame M of 
the load moves to the right hand, with the weight bearing upon 
the rail K by means of the wheels J, the gripping apparatus will 
become detached from the hauling rope, and the load will then 
travel along the rail, free of the rope. If, on the other hand, the 
suspension frame of the load is moved in the contrary direction, 
with the inclined rope travelling in an upward direction, the load 
will be raised off the rail K and the gripping apparatus will be 
made toautomatically grip the rope, which will then convey the 
load away in the upward direction. A box A of cast steel incloses 


























the operative parts of the apparatus, which consists of two jaws 
B, having grooved gripping surfaces formed to correspond with 
the twist of the rope strands, so as to fit the rope like a screw nut 
when gripping it. The cylindrical outer ends of the jaws are held 
in hollows in the box by having a flange formed at one end, and a 
washer secured by a screw at the other end. On the outside of 
the box are formed cylindrical pivots, on whichis hung the looped 
rod of the suspension frame M that carries the load. When the 
box A, with the gripping jaws B, is placed upon the hauling — 
and a load is suspended from it, the load, in tending to pull the 
box downward, will cause the jaws B to turn with their cylindrical 
ends acting as pivots in the recesses of A, so that the gripping 
surfaces move in an upward direction, until they grip the rope 
firmly. When, on the other hand, the suspension frame M bears 
with its wheels J upon the rail K, thereby relieving the box A of 
the downward pull, the pivots of the jaws Bin rising slightly rela- 
tively to the rope, the jaws, in dropping slightly, will open some- 
what, and will consequently release the rope. (Accepted May 4, 
1898. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


3595. E. Liebert, Elberfeld, Germany. Wrenches 
or Spanners. {3 Figs.] February 12, 1898.—This invention 
relates to an improved screw wrench or spanner by means of 
which the width of the mouth can be adjusted instantaneously to 
any size of nut or bolt head within certain limits for which the in- 
strument is applicable. No screwing is required for opening or 
closing the jaws ; simply shifting one of them by loosing the hold 
of the handle, and grasping it firm again, is all that is required 
for — and closing the mouth to suit any width of a nut or 
bolt head. The new wrench consists of a main body forming the 
handle A at one end, which at its upper side takes the shape of a 
fork B, the two prongs of which are connected at their upper end 
by the head or fast jaw C. This head is broader than the prongs, 
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and it projects beyond them in thickness at both sides, and also 
at the end sides. The slot left between the two shanks or prongs 
is carried through the body of the jaw C, so that the leg D of the 
movable head or jaw F can _ through and be guided therein. 
A forked arm or lever G reaches over the body, and is connected 
therewith movably by a pin H serving as fulcrum, so that the 
arm G can be turned on that pin H or opened and closed with 
regard to the position of the handle A. At the lower end of the 
leg Da pin Lis passed through it and through a mig ger nag | 
slot in the arm G, so that when the arm G is turned on the pin F 


the leg D and head F will be moved towards or away from the 





head C, and the mouth of the wrench will be opened or closed. 
Accepted May 18, 1898.) 


SHIPS AND NAUTICAL APPLIANCES. 


11,487. J. H. Irwin, Sunderland, Durham. Lubri- 
cating ments for Tail-end Shafts of e 
Screw-Pro Engin {1 Fig.] May 8, 1897.—This 


invention consists of an arrangement whereby an adequate supply 
of oil may be continuously applied to the tail-end shaft Hi a 
marine screw-propelling engine throughout almost the entire 
length of the stern tube, without access of water from the out- 
side, and with the smallest possible waste of oil. Longitudinal 
grooves, straight or spiral, are run along the shaft at the parts at 
which it bears upon the stern tube, or in the inside of the liner, 
or in both shaft and liner, so as to give facility for the flow of the 
oil to the whole bearing surface. At the inside end of the stern 
tube or liner is placed an ordinary stuffing-box, so as to keep the 
oil from leakage into the ship, and at the outer end is placed 
another stuffing-box fitted with self-adjusting or adjustable 
packing arrangements, so as effectually as possible to keep out 
water and to keep the oil from leakage into the sea. An 
oil tank C and a water tank A, each with closed top, are placed 
in communication with each other by the pipe in such 








a way that the internal pressure must be equal in both. 
The water tank is fitted with a small pipe B leading to the 
sea, below the line of immersion on either or each side of the 
ship. The pipe B is too small to allow the sudden pitching of the 
ship, and consequent tary deep i ion, or the action 
of passing waves or depressions, to affect the level of the water in 
the water tank to any rs haga extent ; but the opening of the 
pipes is adequate to enable the water in the tank to take and 
maintain a mean level corresponding closely to the immersion of 
the stern. The oil tank C is placed at a desired height above the 
stern tube, so as to give a pressure of oil within the stern tube very 
slightly in excess of the mean pressure of the water outside. By 
the coupling together of these two tanks (the water tank and the 
oil tank), the pressure of oil within the stern tube does not at any 
time go beyond or fall short of the desired slight excess over the 
pressure of the water outside ; and thus adequate lubrication in 
ordinary circumstances is absolutely secured, ingress of water is 
absolutely prevented, and the smallest possible waste of oil with 
any arrangement of stuffing-boxes or equivalent devices is attained. 
(Accepted May 4, 1828.) 





VEHICLES, 


14,997. 8S. C. Davidson, Belfast. Rims and Tyres 
for Wheels. (6 Figs.) June 21, 1897.--This pane oF has 
reference particularly to wheels of carriages, bicycles, and other 
road vehicles. Its chief objects are to construct a light rim of 
great strength, and so that it will securely hold and support an 
india-rubber, leather, or other more or less elastic tyre, and to 
construct tyres specially adapted to fit within and be supported 
by the improved rims. In the form shown in Fig. 1, a is the 
wheel rim curved outwards, so as to form a continuous hollow or 
channel } around the outer face. care rim collars at the outer 
edges of the rim formed by flanging the edges inwards, and then 
again outwards (the return or outward flange being optional). The 
inner edges of the collars ¢ are just sufficiently wide apart to 
allow the inner face of the tyre to pass between them. dare a 
series of holes around both sides of the rim at about 1 in. apart, 
and preferably indented so as to form countersunk cavities as 
shown. _¢ is the india-rubber or other tyre which may be formed 
either with a tubular air space f as shown, or with more than one 
tubular air space or solid. The inner face of the tyre is flat in 
cross-section, or approximately so. In each side of the tyre is a 
continuous groove, to receive the corresponding rim collar or flange 





c. When the tyre has been mounted on the rim, the bolts A are 

sed through the rim from side to side, and tightened up by 
heir nuts. The outer edges of the rim are thereby forced inwards, 
and the collars or flanges ¢ are therefore gradually drawnin to- 
wards one another and b embedded in the grooves of the 
tyre. The tyreis thus securely and — attached to the rim, 
and its inner face is supported by the bolts h. In the modification 
shown in Fig. 2, the rim collars c and the tyre grooves are some- 
what different to the corresponding parts in Fig. 1. The modi- 
fication shown in Fig. 3 differs from that shown in Fig. 1, firstly in 
having a hollow or channel 7 around the inner face of the tyre ex- 
tending into the tubular space f, so that a cross-section of the 
tyre somewhat resembles a horseshoe in shape; and secondly in 
having a central rib or projection p around the outer face of the 
rim channel. g represents one of the number of holesin the outer 
face of the rib p, to give access to the heads of the wheel spokes r. 
In mounting the tyre it is sprung into position on the rim, so that 
the parts at the sides of the channel 2 drop in between the sides 
of the rim and projection p, The bolts h are then tightened up, so 
as to draw the rim sides and rim collars c inwards. (Accepted 
May 4, 1898.) 


12,225. W.B.Thompson, Dundee. Motor Cars and 
the Traction of Vehicles. (4 Figs.) May 18, 1897.—The 
object of this invention is to improve the construction of motor 
cars, and to apply the tractive force by a motive power “‘ horse,’ 
preferably actuated by steam. According to one modification, on 
a three-wheeled carriage 10 are mounted a steam boiler 11 and a 








duplex compound engiue 12. The boiler is vertical, and its vertical 
axis preferably passes through the longitudinal centre of the 
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carriage and the axis of the two wheels 13. The engines ae i. 
front and are on each side of the single central wheel 14, such 
wheel being pivoted so that it may be controlled by the driver by 
means of the steering gear 15, and thus steer the carriage. The 
engines are preferably independent of each other, and are rever- 
sible, each being able to actuate one of the rear wheels by a chain, 
or by other known means. Each wheel, 13, is shown, indepen- 
dently actuated by one engine by means of the spur wheels and a 
double chain drive. By being able to cause the two wheels on the 
one axle to rotate in opposite directions and the front wheel to 
turn about its pivot, the carriage may be made to turn round 


on. he 
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Fig.2_ 
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about the vertical axis of the boiler. This carriage or ‘‘ steam 
horse” may be placed between and attached to the trams of an 
ordinary cart or lorry. One method of attaching the ‘steam 
horse ” to the trams of the lorry is to attach a channel iron ring to 
the boiler 11. Within such ring is another, which is free to rotate 
about the vertical axis of such boiler. At opposite sides of such 
free ring are trunnions 23, to each of which are attached a sup- 
porting bracket 24, permitting the tram to move backwards and 
forwards—and two horizontal chains, one for drawing the lorry 
forward and the other for backing same. When the ‘‘steam 
horse” is in motion, say, in a forward direction, with the two 
engines moving together, its direction is controlled by the driver 
acting on the single wheel 14, in which case the “ horse” will not 
turn round except after describing a fairly large circle. If he, be- 
sides using the steering wheel 14, causes one of the engines to 
move in a direction opposite to its neighbour, thus causing the 
wheels 13 to rotate in opposite directions, the ‘‘ horse” may be 
made to practically turn about the axis of the boiler. Similar 
results may be attained if the ‘‘horse” be made to move back- 
wards, (Accepted May 4, 1898.) 


MISCELLANEOUS. 


10,220. J. Petch, Blackburn, Lancaster. Means 
of Adjusting Inking Rollers on Rotary Printing 
Machines. [1 Fig.) April 24, 1897.—This invention relates to 
rollers for inking the stereotype cylinder in ‘‘ Marinoni ” and like 
printing machines, and its object is to provide means for the 
rapid and accurate adjustment of the inking roller between the 
ink drum and the stereo cylinder, and also to arrange the neces- 
sary amount of contact between these surfaces. The improve- 
ments consist generally in arranging the inking roller upon bear- 
ings so constructed that the weight of the roller produces the 
required surface contact and pressure upon the ink drum and 
stereo cylinder, and further facilitates easy withdrawal of the 
same while permitting rapid and accurate adjustments. Upon 
the standard of the machine brackets B are attached, vertical 
slides permitting adjustment through a short distance by means 
of screws working in tapped holes in the standard as shown. 
Bearing bushes D are arranged on either side of the bracket 
B, and are in grooves or slides which permit horizontal ad- 
justment by means of the regulating screws passing through 
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tail pieces of the bushes into tapped holes in the brackets B. A 
bracket B, carrying two bushes D, is arranged on each side of the 


machine framework ; so that the shafts G of the ink rollers are | 


carried in the bushes as shown. The bearings of the shafts G are 
semicircular, the remainder of the bush being cut away by a slot, 
and preferably at an angle 45 deg. to the horizontal. Levers H, 
pivoted on the machine standard, embrace by their forked ends 
the shaft G. The ink rollers K onthe shafts G are accurately 


adjusted by their screws, so as just to permit the required align- | 
ment and contact between the rollers and the ink drum L and | 


stereotype cylinder M ; while the weight of these rollers keeps the 
shafts G at the bottom of the slots in the bearing bushes, and 
thus transmits a constant pressure on the drum L and cylinder 
M. By this means the ink is taken from the ink drum L on to 
the roller K, and evenly distributed on to the stereotype cylinder 
M. When it is desired to rapidly withdraw the rollers K from 
contact, the levers H are operated, and the rollers at once with- 
drawn ; and on the release of these levers the rollers will at once 
gravitate back into their proper position as formerly. (Accepted 
May 4, 1898.) 

13,353. W. N. Swelvetrete, Usper Tooting, Surrey. 
Cleansing, Drying, and Disinfecting Apparatus. 
(3 Figs.) May 31, 1897.—This invention relates to improvements 
in and connected with the cleansing, drying, and disinfecting of 
clothes and other fabrics or materials, and has for chief objects the 
construction of an apparatus in which centrifugal force and other 
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means are employed, separately or ia combination, to attain the 
desired end. Ina machine constructed on the same principle as a 
centrifugal wringer, that is to say, a cylinder with a rotary per- 
forated cage therein, there are arranged one or more tubes having 
jets directed towards the material to be treated, through which 
are introduced under pressure hot or cold water, cleansing 
solutions, steam, either saturated or superheated, hot air and 
the like as required. In the construction shown the operation 
is as follows: The material to be treated having been placed 
within the basket A, the latter is then caused to revolve by means 
of the pulley secured to the lower end of thespindle. Tepid water 
is first introduced in the form of spray through the perforated 
pipe C, so as to impinge upon the material within the basket. A 
sufficient quantity of soap solution is next introduced through 
pipe C, and the whole gradually heated up by means of the steam 
coil D or by the introduction of live steam through the perforated 
nozzle E. The solution thus heated is then caused to circulate 
| fora time by a pump through the pipe G and perforated pipe C, 
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| after which the soapy water is drawn off through the waste cock. 
Clean water is next introduced through the perforated pipe C, and 
raised to boiling point (the rotation of the basket being con- 
tinued or not as desired). The material is then rinsed, by 
causing the water to circulate through the pipe G by means of 
the pump, a solution of blue being added or not as required 
through the pipe C. After this, should the basket have 
been stopped, it is again set in motion for the purpose of extract- 
ing the water from the material. As soon as this is accomplished 
the waste cock is closed, the coil D heated, and if desired free 


15 lb. per square inch is obtained. The free steam is shut off after 
sufficient exposure, and the vapour is allowed suddenly to escape 
through the pipe K, the operation being continued after atmo- 
spheric pressure has been reached, by means of an ejector L or 
equivalent device. This latter operation is repeated as often as 
may be found desirable, after which the material is dried by ad- 
mitting air through a valve to the coil D, and exhausting through 
the pipe as before. (Accepted May 4, 1898.) 


12,767. KR. Williamson, Motherwell, Lanark. 
Centrifugal Machines. [9 Figs.] May 24, 1897.—This in- 
vention has for its object the adaptation for driving a centri- 
fugal machine of the Weston type, of a turbine directly attached 
to the rotating shaft of the machine, and driven by water, steam, 
or other fluid under pressure. It is preferred to employ a turbine 
of the outward flow type which discharges into an annular 
casing around the driving spindle, the inner edge of which casing 
is bent or curved to form an inturned lip which prevents the 
escape of the exhaust fluid except by the outlet provided. The 
running vane wheel or disc of the turbine is keyed on the rotat- 
ing shaft of the centrifugal machine, preferably overhead, and 
the casing or stationary part of the turbine carrying the jet 
nozzles is formed on or attached to a bearing bracket above and 
fixed to the inner stationary spindle, so that when the machine 
gyrates the relative positions of the running vane wheel and the 
outer fixed casing are maintained. The turbine casing is pre- 
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vented from turning by means of a stud on the stationary bracket, 
the stud being loosely fitted so as not to interfere with the 
gyratory motion of the shaft. The discharge or exhaust is led 
off by a discharge branch formed on the casing. 
ticularly to the figures, the running vane wheel A of the turbine 
is secured upon the rotating shaft B of the centrifugal machine 
C and the turbine casing D, or stationary part carrying the fluid 
inlet E and jet nozzles F is secured to the inner stationary 
spindle B!, and is prevented from turning thereon by means of 
studs secured in the upper plate of the turbine casing D, and 
| entered into orifices in a flange on the stationary bearing bracket, 
| the orifices being sufficiently large to permit of free movement 
| of the studs in them so that the gyratory movement of the driv- 
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steam may be admitted through nozzle E until a pressure of about | 


Referring par- | 


ing shaft B B!, is not interfered with. The actuating fluid is by 
preference led into the turbine casing D by a flexible tube J, as 
shown, and after acting on the turbine wheel it is discharged 
into the lower ag of the stationary casing, and is led off bya 
discharge branch D? formed thereon. (Accepted May 4, 1898.) 


12,913. R. Legg, London. Cigarette Machines. 
(4 Figs.) May 25, 1897.—This invention relates to that class of 
cigarette machines which are adapted to making a continuous 
paper-covered rod of tobacco and cutting it into suitable lengths 
for cigarettes. The speed of such machines has hitherto been 
restricted by the limited rapidity of movement which can in 
practice be given to the compound reciprocating carriage of the 
rotating knife used to cut the lengths of cigarette from the con- 
tinuously-advancing enveloped rod of tobacco. According to this 
invention, instead of these reciprocating parts there is employed 
a cutter in the form of a portion of a screw blade fixed to a con- 
tinuously-rotating shaft nearly parallel with the course of the 
enveloped rod of tobacco, the pitch of the screw and its speed of 
| rotation being duly proportioned to the length of cigarette re- 
| quired. The necessary amount of penetration is obtained by 
making the radial distance of the edge of the screw blade from 








the axis of the shaft increase towards the end which last comes 
into action. A moving guide is provided to resist the pressure of 
the knife. In the figures ais the paper-covered rod of tobacco 
which is continuously fed forward in the direction of the arrow by 
means of the endless band b on toa fixed trough c. d is a wheel 
having a semicircular groove in its edge, the walls of the groove 
being slotted at d! by transverse slots, ¢ is a wheel having cutters 
elon its edge. These cutters are in the form of segments of screw 
threads with their edges gradually advancing outwards from the 
centre of the wheel. One or more may be employed, but the 
arrangement shown in which there are two, each occupying one- 
sixth of the circumference of the wheel, is convenient. These 
cutters traverse in contact with or in close proximity to the rear 
sides of the slots d!, the two together acting somewhat in the 
manner of shear blades. Two cigarettes are cut in each revolu- 
tion of the wheel e, which is driven by any suitable gearing. (Ac- 
cepted May 4, 1898.) 


26,645. J. Price, Swadlincote, Derby. Pipe Joints. 
{1 Fig.] November 15, 1897.—This invention relates more parti- 
cularly to Stanford pipe joints. In the figure A represents the 
socket end of a pipe B to which it is required to joint the spigot 
end C ofapipe D. According to this invention the socket A is 
made deeper than an ordinary socket, and it is also made with an 
inner annular shoulder E integral with the socket A and forming 
practically an inner socket. Within the shoulder E there is 
moulded a ring F of composition similar to that in the Stanford 
joint. The interior of the wider or outer socket A in front of this 
annular shoulder E is grooved circumferentially with a number of 
deep lines or recessesG. The spigot end C of the pipe D has 
moulded upon its exterior a ring H of composition similar to that 
of the Stanford joint. Immediately behind this ring H round the 
outside of the pipe D there is formed a number of deep lines or 
grooves I, so that when the composition-covered spigot end C is 












VY 


gis 


F 





Wl 
SS 
Li 


\ 





G 





| 
| 
| 


| placed in the composition-covered inner socket formed by the 
annular shoulder E, a wide deeply grooved outer chamber or socket 
K, of a width from the side or the spigot end of the inserted pipe 
| D equal to the combined thickness of the rings F and H, and of 
| the annular shoulder E, is formed for the reception and holding 
of Portland or other cement. The forward edge of the ring of 
| composition H on the spigot end is preferably rounded as shown 
| for the purpose of facilitating the insertion of the spigot end C 
with its ring H into the ring F in the socket A. The outer sur- 
face of the ring H on the spigot end is also preferably curved as 
shown to approximately the form of a zone of a sphere struck 
| from the centre line of the pipe D, so that the pipe D may be laid 
| if required with a certain amount of deviation from the axial line 
| of the pipe B before the cement is run into the space K. (Accepted 
May 4, 1898.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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HIGHEST AWARDS, CHICAGO, 1893. 


rancis and Co., Ltd., 


manufacturers of 


Portland Cement, 


lied to Government, London County Council, 
and ystone Light House. Sold under celebrated 
Nine Elms Brand. Established 1810. Medals: London, 
1851; Philadelphia, 1876; Paris, 1878; Calcutta, 1883 ; 
London, 1884; Gold id Medal, Paris, 1889; Chicago, 1893. 
Vaiixhail, London, 8.E. Telephone, 4620. 2482 





THE 
‘Rusby Portland Cement 


COMPANY, RUGBY. 
MANUFACTURERS OF 


Portland Cement 


Of the Greatest Strength as _ 
ROMAN and LIAS OE 2636 
Established 1865. 


Telegraphic Address: 
I. BROOKS, Manager. 


Cement, Rugby. 
(F E. Belliss & Co., Limited, 
@LEDSAM STREET WORKS, PQ} m4 
London Office—9, Victoria St., 8.W. Birmingham. 
SPECIALITIES :—Quick-REVOLUTION 
ENGINES for ELECTRIC LIGHTING & TRACTION. 
Quick-Revolution Fan and Circulating Engines. 
Air Compressors and Blowing Engines. 


Independent Condensing Plant and Auxiliary Ma- 
chinery generally for Ships of War. 2079 


ocomotive Tank Engines 
‘designed and a by 
— ING, WARDLE AND COMPANY, 
Sy hee Engine Works, Leeds. ~- Od 
See their Illustrated Advertisement, page 69. 


¢) chnson & Phillips, Telegraph 
and ELECTRIC LIGHT ENGINEERS, 

14, Union Court, E.C. » Works, Charlton, Kent. 
Makers of Machinery, &o., for complete equipmenta 
of Oable Factories and Vessels. Electric Light 
st of all kinds. Arc Lamps. Electric Trans- 

on of Power Plant. Cables and Wires. 2826 


‘team Hammers (with or 


without guides). Hand-worked or Self-acting 
TOOLS for SHIPBUILDERS & BOILER MAKERS 
DAVIS & PRIMROSE, LEITH, N.B. 2224 


pD=:5 Feel Prurnaces 


FORCED DRAUGHT. 
MELDRUM BROS, MANCHESTER. 
See Advertisement, last week, page 25. 


RAILWAY. CARRIAGES, TRAMWAY CARS, &c. 


Ht. Nelson & Co. Lt 




















_ THe Guascow Ro.iine — AND PLANT WORKS, 


___MorTHERWwELL. See Advt., page 56. « 2799 


Fuller, Horsey ;Sons& Cassell, 


ll, BILLITER a fay LONDON, E.O. 
(Established 1807.) 
AUCTIONEERS AND VALUERS OF 


Mills and Manutactories, 
Plant and Machinery. i554 


Telegrams :—‘‘ FULLER Horsxy, LONDON.” 
Telephone No. 746, Avenue. 
(For Sales see next week’s issue of this paper.) 


Steam Cranes to Lift from 
1 to 100 fomaik — RUSSEL ne Boilers, &c. 
even o Orancbuildcee and Bollermakers, 
Motherwell, near Glasgow. 


y.¥ (yy M2ford, 


CULVER STREET IRONWORKS, COLCHESTER. 
On ApMIRALTY AND WAR DEPARTMENT LISTS. 

** FAVORITE” Fly-wheel Donkey Wall Pumps. 

“*COLCHESTER ” Pumping Engines. 

Patent ‘‘ DUPLEX” Vertical and Horizontal Pumps. 
Cheapest, most.durable and best Pumps in the 

market. Supplied to’ Admiralty and War Depart- 

ments, Messrs. Donald Currie & Co.’s “Tantallon 

Castie ” and “‘ Harlech Castle,” Mr. H. McCalmont’s 

“‘Giralda,” and most of the leading —— 
pf d Shipbuilders i in Great Britain. 2179 


Hydraulic Cranes and 
PASSENGER LIFTS, 
BEER PULA FISTING GS, PRESSES, PUMPS, 


IFT2RS and AccUMULATORS. 5915 
J. STANNAT, 20, Sout 20, Southwark Bridge Rd., London, 8.E. 


Telegrams—‘ Taunt,” Birmingham. 


WY Slo lepe. Steel Tubes 


for Water-Tube Boilers, 1 epguacetag 


7 Spay Work, Boring Rods, 
UBE Co., Lap., BIRMINGHAM. 2694 











‘Yater & Co., Ltd., London, 


SHIPBUILDERS AND —_—— 
CONTRACT FO! 

—" STEAMERS having epee up to 35 miles 
an hour 

PADDLE STEAMERS with draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large number of successful examples for 
all parts of the world. 


M ultitubular Steam Boilers. 
- COCHRAN & C0., B BIRKENHEAD. 
See page 4. 
0! 
a AND BARGES. 
end f ‘or Liste. Od 3551 
VOSPER & 00. "Basan Street, PoRTSsMOUTH. 


See Displayed Advt., page 25. 


Prorrestt & Son, Ltd., “XExF°" 


And 101, LEADENHALL Strust, E.C., 


SHIP, YAQHT, LAUNCH and BOAT BUILDERS 
and ENGINEERS. 2338 





Od 4749 





Engines for Launches, 








illans’’ Patent Central- 


VALVE ENGINES for ELECTRIC LIGHT- 
ING and other purposes. See large Advertisement 
on alternate weeks.—WILLANS & ROBINSON, 
Limrtep, Rugby, Warwickshire. 2493 


yt Scott & Mountain, 


ELECTRICAL AND GENERAL ENGINEERS, 
NEWCASTLE-ON-TYNE. 
Eneines, Fans, Pumps, ADXILIARY MACHINERY, 
ELECTRICAL MACHINERY. 2098 


[ee Making and 


(Sooling Machines, 


kK PRODUCING ICE, COOLING, &c., AT 





THE LOWEST POSSIBLE COST ror 
LABOUR, FUEL, anp UPKEEP. 
SMALL SIZES KEPT IN STOCK. 
Ask for List No. 6. 





Pulsometer Engineering Co. L? 


NINE ELMS IRON WORKS, 


LON DON, S.W. 2666 


Yarrow’ 8 Patent 


Water - Tube Boilers. 


Set ILLUSTRATED ADVERTISEMENT ‘arrearine 
IN THE First Issuz tN Each‘ Monta. 


Poplar, London. 


Hdvards’ AX® Pumps 


(See NEW Illus. Advt., last week, p. 77.) 
FOR LIGHT DRAUGHT STEAMERS. 


2629 





2220 


Hutter and English, 


ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIC MACHINERY. 
‘“*WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
ba AND GAS VALVES, CRANES, LOCK 
ATES, &. PUMPING MACHINERY. 
HUNTER 'S PATENT FLOATING CRANE FOR 
DOCK 


, Ue, 
_.__STEAM LA LAUNCH MACHINERY. —_(0. 4955 


Boller: ‘Tubes, Iron, Steel, and 


HOMOGEN EOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office : 143, Cannon Street, E.C. 2126 


oiler [Tubes, Galvanized 


STEEL & IRON PIPE LINES, 

SHIPS" PILLARS, TUBULAR POLES, COILS, &c. 
GAS, STEAM, WATER, TUBES AND FITTINGS. 

FLANGED LARGE-SIZED LAPWELDED TUBES. 





oseph ird, 
TUBE et GREAT BRIDGE, 
STAFFORDSHIRE, 


And 46, ___ And 46, Qu KEN _Victoria ‘STREET, Lonvon. 835: 8354 


oJ ames Russell and Sons, Ld., 


CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : 108, Southwark Street, 8.F. 
Leeds Warehouse : 6, Mark Lane, Briggate. 2708 
Birmingham Warehouse: 114, Colmore Row. 
Manchester Warehouse: 33, King Street West. 


[lubes and Fittings, 


IRON AND 


Loyd and Lova L 4: 


ALBION TUBE WORKS, BIRMINGHAM, and 
COOMBS WOOD TUBE WORKS, nr. HALESOWEN. 
LONDON OFFICE—90, Cannon Sr., E.C. 
LONDON WAREHOUSE—157, Upr. Tuamss Sr., E.0. 
LIVERPOOL WAREHOUSE—63, Parapisz St. 
MANCHESTER WAREHOUSE—42, Daanse@ats. 


BIRMINGHAM WAREHOUSES—Nius 8rt., SHEEP- 
coors St., and 10, CoLESsHILL Sr. 2643 


See Advertisement, page 5 


P R. Jackson & Co., Limited, 


Saurorp Rouuiwe Mris, MANCHESTER. 











TOOTH WHEELS, STEEL CASTINGS, DYNAMOS, 
MOTORS, RAMSBOTTOM PISTON RINGS. &o. 2387 


QO kes 
Patent 
Water-Prube 
Boile: 





Assoc. M.1.0.E., 
and M.I.M.E, 


J.C. R. Ok 


63, Queen Victoria Street, 


LONDON, E.C. 2608 





THE 
M irrlees, Watson and Yaryan 
CO., Lrp., GLASGOW. 

HIGH-SPEED ENGINES. 

WATER-TUBE BOILERS. 

CONDENSERS and EVAPORATORS. 

SUGAR MACHINERY of all descriptions. 2942 
See Illustrated Advertisement, last. week, page 35. 


PATENT EVAPORATORS AND CONDENSERS, &. 


(aird & Rayner, 


LONDON. 


See Advertisement, last week, page 20. 2357 


Gee’ ® pyar tntmalc ASH Ejector. 


Great saving of labour. No noise. No dust. No 
™_ — discharged 20 ft. clear of vessel.—Apply, 
TREWENT, Naval Architect and Surveyor, 

i, Biniter Buildings, Billiter St., London, E.C. 2426 





pst Collecting 


CHEMICAL Works, MANURE Works, CoTTon Minis, Suae 
MANUFACTURING, PAPER Mus, Fiour Miia, ke. 


The Patent “Cyclone” 


The Simplest and Most Effective Machine. 2627 
No Motive Power.—No Fire Risk. 


20, Mount 











Hy. Simon, Ld., “grazer, Manchester. 








B. & S. Massey, Manchester. 
e HIGHEST AWARD, CHICAGO, 1893. 
Patent’ STEAM HAMMERS. More than 3000 made. 


Parent Steam Foreine Presses, Kick Stamps, 
Spzciat Steam Stamps, Drop. Stamps AND HAMMERS, 
*Pwecomatic Power Hammers, Forgine MACHINES, 
CIRCULAR SAWS for HOT and COLD METALS, 
BANDSAWS for COLD METALS, SMITHS’ HEARTHS, 


Address: ‘‘ MASSEYS, OrznsHaw.” 





FURNACES, &.—See back cover next week. 2661 
Telegraphio 


Hathor, Davey and Co., 


EEDS. 
PUMPING: MACHINERY 
For Mines, W: — pa 4 be Irrigation, Drainage and 


DAVEY’S DINFERENTIAL bs ENGINES AND 
HYDRAULIC PUMPS, 
HYDRAULIC MACHINERY GENERALLY. 
CATALOGUES ON APPLICATION. 2823 
See Illustrated Advertisement, June 10, page 46. 


HIGHEST AWARD, PARIS, 1878. 





(joldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER. 2623 


ohn Fraser and Son. 
BOILERS & EVAPORATIVE CONDENSERS. 
Millwall Boiler Works, ‘7° 


Adjoining North Greenwich Station, G.E.R. 2750 


Steam Cranes, Excavators, 
Sains ce MIXERS, es re 
ND WINDLASS 


J. H. WILSON & Co., Lrp., Epa l LIVERPOOL. 
London Office : 15, Victoria St., WEsTMINsrER, S.W. 


chram’s Air aa 
and ROCK-BORING MAC 
RICHARD SCHRAM & CO., Cannon Street House, 
London, E.C. 
See Advertisement, page 18. 


ifts.—Safety, Silence, H 
DRAULIO, ‘“‘ RELIANCE,” for PASSENG: 
and GOODS. Lifts of all other types. SEND ror Lists. 


Archd. Smith & Stevens, 
QUEEN’S ROAD, BATTERSEA. 
Manchester: Horton Street, Salford. 


40, KING STREET, COVENT GARDEN 


homas Kell & Son, Tato 


hers, &c., execute every desoription of 














1969 





Lithography As, Obreme: Lithography, Engra’ and 
ngineering, Architectural, and Pictorial 
ieoean in best manner. Paper Drawing, Photo-litho- 


graphy, &.—40, King St., Covent Garden, W. C. Od 3462 


M['weddell’ s System. 
Hydraulic Rivetting Machines 








Soe MAKERS: 
Fielding & Platt, Ld., 
GLOUCESTER. 1365 
ormand Patent 


CONDENSERS. See Advt., last week, p. 10. 


? 
N ormand’s Patent 
FEED HEATERS. See Advt., last week, p. 10. 

! | lhe Patent Corliss Engine 
: and PATENT CORLISS GEAR ENGINE, with 
ial improvements by DOUGLAS and GRANT, 
Donaihier Foundry, Kirkcaldy, N.B. 5 ese Engines 
are made Horizontal or Beam, Condensing, Non-Con- 
densing, and Compound. Also makers of Rice Mills 
and Paper Mills, and General Engineers. Machinery 
or trucked direct from the premises, Od 3509 


J. & E. Hall’s Patent 
Refrigerating Machinery, 


[ce Making Machinery. 


450 Machines fitted on board ship. 
65 Machines now being fitted on » poand sbip. 
80 Machines now being fitted on shore. 
1000 MACHINES SOLD. 
(All constructed at our own Works, Dartford, Kent). 


800,000 tons of Meat, Fish and Dairy Produce im- 
ported annually with Hall’s Machines. 


J. & E. Hall,. Limited, 


28, Sr. Swrrntn’s Lanz, E.C. ; 














and Dartrorp Inon Works, KENT. 2639 
iD P Batteries. 
t) : MAINTENANCE 
CO: CTED FOR, 


INTRA 
4, Gt. Winchester Street, £.0. 
See Advertisement, last week, page 75. 2417 
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[the Electrical and General 


ENGINEERING COLLEGE and Experimental 
Engineering Works, 2 and 4, Penywern Itoad, Earl’s 
Court, London, 8.W., TRAINS STUDENTS for 
Electrical, Mechanical, or Mining Engineering, 
Developes Electrical and Mechanical Patents, Con- 
structs Experimental or Special Machinery and 
Models to Specification. 1399 
Gpecial Preparation for the 

UNIVERSITIES and ENGINEERING COL- 
LEGES at Home and Abroad.—Mr. CHAS. ai 


M.E., St. Lawrence-on-Sea, Thanet. 2 


t& 


° ~ ° ° 
Field Surveying.—Classes in 
Field Work, during August and September, in 
the Isle of Thanet.—Mr. CAPITO, Master of Engineer- 
ing, St. Lawrence-on-Sea, Thanet.- Prospectus on 
application. 2935 
ENGINEERING AND CHEMISTRY. 


City and Guilds of London 


INSTITUTE. 

The Courses of Instruction at the Institute’s Central 
Technical College (Exhibition Road) are for Students 
not under 16 years of age; those at the Institute’s 
Technical College, Finsbury, are of an Intermediate 
Grade for Students not under 14 years of age. The 
Entrance Examinations to both Colleges are held in 
September, and the Sessions commence in October. 
Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from 
the respective Colleges, or from the Head Office of the 
Institute, Gresham College, Basinghall Street, E.C. 

CITY AND GUILDS CENTRAL TECHNICAL 
COLLEGE(Exhibition Road, 8.W.),aCollege for higher 
Technical Instruction for Students not under 16 prepar- 
ing to become Civil, Mechanical or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. 
Hees for a full Associateship Course, £25 per Session. 

Professors :—({Civil and Mechanical Engineering) 
W. C. Unwin, F.R.S., M. Inst. C.E.; (Physics and 
Electrical Engineering) W. E. Ayrton, F.R.8., Past 
Pres. Inst. E.E. ; (Chemistry) H. E. Armsrrona, Ph.D., 
LL.D., F.R.S.; (Mechanics and Mathematics) O. 
Henrict, Ph.D., LL.D., F.R.S. 

CITY AND GUILDS TECHNICAL COLLEGE, 
FINSBURY (Leonard Street, City Road, E.C.), provides 
Courses of Intermediate Instruction for Day Students 
not under 14 years of age, preparing to enter Engineer- 
ing and Chemica! Industries. Fees, £15 per Session. 

Professors :—(Physics and Electrical Engineering) 
S. P. Tompson, D.Sc., F.R.S.; (Mechanical Engi- 
neering and Mathematics) W. E. Dausy, M.A., B.Sc., 
M.1.M.E. ; (Chemistry) R. Me.po.a, F.R.S., F.C. 

JOHN WATNEY, Hon. Secretary. 

City and Guilds of London Institute, 

Gresham Oollege, Basinghall Street, E.C. 








Q 465 


(Sheapest Continental Holiday. 


THE ARDENNES, 35s. 5d. BRUSSELS (for 
Waterloo) and Back, 30s. 11d., &., via Harwich and 
Antwerp, by G.E.R. Co.’s large twin-screw passenger 
steamers every week-day. 

ROYAL MAIL ROUTE TO HOLLAND. 

HARWICH-HOOK Koute to the Continent daily 
(Sundays included). Quickest route to Holland (to 
Amsterdam 11 hours) and cheapest to Germany. 

Combination tickets and tours to all parts of the 
Continent. Passengers leave London ( Liverpool 
Street Station) at 8.30 p.m. for the Hook of Holland, 
and at 8.40 p.m. for Antwerp. Direct service to 
Harwich from Scotland, the North, and the Midlands. 
Restaurant car from York. HAMBURG by G.S.N. 
Co.’s fast passenger steamers ‘‘ Peregrine” and 
**Seamew,” Wednesdays and Saturdays. Read 
“‘Walks in Beigium,” illustrated, price 6d., at all 
Bookstalls. Particulars at the American Rendezvous, 
2, Cockspur Street, 8.W.; or of the Continental 
Manager, Liverpool Street Station, E.C Q 718 





TENDERS. 


INDIA OFFICE, Wuiireua.t, 
22nd June, 1898. 
THE SECRETARY OF STATE FOR INDIA IN 
COUNCIL is prepared to receive 


ROY Tenders from such Per- 
sons as may be willing to SUPPLY— 
SPANS of 40 ft. and 60 ft. 

The Conditions of Contract may be obtained on 
application to the Director-General of Stores, India 
Office, Whitehall, S.W., and Tenders are to be 
delivered at that Office by Two o'clock p.m. on 
Tuesday, the 5th July, 1898, after which time no 
Tender will be received. 

E. GRANT BURLS, Q 771 
Director-General o* Stores. 





TO BRIDGE BUILDERS. 
The TEES UNION SHIPPING COMPANY require 


[tenders for the Construction 


and ERECTION of an ELECTRIC COAL HOIST 
upon their Wharf at Middlesbrough. 

Plans may be seen at the Office of Mr. J. G. W. 
Avpriner, 9, Victoria Street, Westminster, S.W., and 
a copy of General Plan and Specification, to be obtained 
upon payment of Two Guineas, which will not be 
returned. 

Tenders to be delivered to— 

THE SECRETARY, 
Tees Union Shipping Co., 
Middlesbrough, 
marked ‘‘ Tender for Coal Hoist,” on or before 15th 
July, 1898. Q 767 








VESTRY OF HAMMERSMITH. 
ELECTRIC LIGHTING. 


The Vestry of Hammersmith invite 


e ~ _ 
y I Yenders for the Supply of 
Eight 25 kilowatt TRANSFORMERS. 

Copies of the Specification, with General Conditions 
and Form of Tender, can be obtained at the Office of 
the undersigned on payment of a fee of £1 1s., which 
sum will be refunded on receipt of a bona side Tender. 

The Vestry do not bind themselves to accept the 
lowest or any Tender. 

Sealed Tenders must be delivered at the Town Hall 
at or before Five p.m. on Monday, July 4th, 1898, 

By Order, 
W. P. COCKBURN, 

Town Hall, Hammersmith, Vestry Clerk. 

2ist June, 1898. Q7 





DOCK GATES. 


THE COMMISSIONERS FOR THE LLANELLY 
HARBOUR AND BURRY NAVIGATION are 
prepared to receive 


[Tenders for the Supply and 


ERECTION of a Pair of STEEL DOCK GATES 
for the entrance to their New Dock at Llanelly, which 
is 50 ft. in width, and 27 ft. of water on its sill at 
H. W. 0.8. T. 

Drawings may be inspected, and copies of the 
Specification obtained, upon application to Sir 
ALEXANDER M. RENpDEL & Son, 8, Great George Street, 
Westminster, and payment of the sum of One Guinea. 

Sealed Tenders, marked ‘‘ Tender for Steel Dock 
Gates,” to be delivered to the undersigned at or before 
Four o’clock p.m. upon Friday the 15th July, 1898. 

The lowest or any Tender not necessarily accepted. 

Dated this 21st day of June. 1898, 

HENRY W. SPOWART, 
Clerk to the Commission. 

Town Hall, Llanelly. Qi 
HIS HIGHNESS THE NIZAM’S GUARANTEED 

STATE RAILWAYS CO., Limirep. 








The Directors of H.H. The Nizam’s Guaranteed State 
Railways Company, Limited, are prepared to receive 


[lenders for the Supply and 


DELIVERY of :— 

LAMINATED BEARING SPRINGS, 
as per Specification to be had at the Company’s Office 
for the sum of 10s., which amount will not be returned. 

Tenders are to be addressed to the Managing 
Director, and marked ‘‘ Tender for Laminated Bearing 
Springs,” not later than Noon on Thursday, the 7th 
July next. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order of the Board, 
W. G. HALL, 
Offices of the Company : Managing Director. 
Winchester House (Room 268), 
50, Old Broad Street, E.C., 
22nd June, 1898. 


a bg 


THE SOUTH BEHAR RAILWAY COMPANY, 
LIMITED. 





The Board of Directors of the South Behar Railway 
Company, Limited, will be prepared to receive 


[lenders for the Supply of the 


undermentioned STORES :— 

1. Cast-iron Piping, 

2. Signals and Interlocking Apparatus, 

3. Pillar Water Cranes, 

4. Hand Power Pumps, Hydrants, Xc., 
as per Specifications and Drawings. 

The charge for the Specifications being Nos. 1 and 2 
One Guinea each, No. 3 10s., and No. 4 6s., which will 
not be returned. 

Tenders should be sent in addressed to the 
Secretary, marked ‘‘Tender for C.-I. Piping,” or as 
the case may be, not later than Twelve o’clock at 
Noon on Wednesday, the 13th July, 1898. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order of the Board, 
THOMAS BAKER, 
44, Finsbury Circus, London, E.C., Secretary. 
22nd June, 1898. Q 751 


BOROUGH OF SHOREDITCH. 

DRY BACK MARINE-TYPE BOILERS, STEAM 

AND FEED PIPES, AND SUNDRY IRONWORK. 
Contract No. 16. 


The Shoreditch Vestry invite 


[renders for the Supply and 


ERECTION of DRY BACK MARINE-TYPE 
BOILERS, STEAM and FEED PIPES, and SUNDRY 
IRONWORK, at the Vestry’s Electric Generating 
Station, Coronet Street, Shoreditch. 

Specifications, with Forms of Tender, can be ob- 
tained on and after June 28th, from the Consulting 
Engineers, Messrs. Kincarp, WALLER & MANVILLE, of 
29, Great George Street, Westminster, on payment of 
Three Guineas, which sum will be returned on receipt 
of a bona fide Tender. 

The Vestry do not bind themselves to accept the 
lowest or any Tender, and the Contractor whose 
Tender is accepted shall enter into a formal agree- 
ment, under seal, with sufficient sureties, for the due 
fulfilment of his contract. 

Trade Union rates of wages and hours to be 
observed. 

Sealed Tenders, endorsed ‘‘ Tender for Contract 
No. 16,” to be sent at or before Four o’clock on 
Tuesday, July the 12th, 1898, to 
H. MANSFIELD ROBINSON, 

Vestry Clerk and Solicitor. 


Town Hall, 
Q 749 


Old Street, E.C. 


CITY OF NOTTINGHAM. 
WATER DEPARTMENT. 


TENDERS FOR THE SUPPLY OF VALVES AND 
HYDRANTS, PIPES, LEAD, COAL, TAPS AND 
FITTINGS. 


The Water Committee of the Corporation are pre- 
pared to receive 


y | ‘enders from Competent Iron- 
fe d 8, B f i 8, Valve M f turers, 

Lead Merchants, and Colliery Proprietors and Coal 
Merchants, for the SUPPLY of the undermentioned 
GOODS for the ensuing year :— 

1. Cast-iron Double-faced Sluice Valves and 

Hydrants. 
2. Cast-iron Main a. 
Cast-iron Special Pipes. 
3. Lead Piping. 
Lead Ingots. 

- Gun-metal Taps and Ferrule Fittings. 
5. Steam Coal and Other Fuel. 
Specifications and Drawings, together with Samples, 
Weights, &c., may be seen, and other information 
obtained, at the Office of the Water Manager, Mr. 
SrerHEN Moore, St. Peter’s Church Side, and Forms 
of Tender may be obtained at that Office on payment 
of One Guinea, which sum will be returned on receipt 
of a bona side Tender. 

Tenders, endorsed ‘‘ Tender for Valves,” ‘‘Tender 
for Pipes,” ‘‘ Tender for Lead,” ‘‘ Tender for Taps,” or 
‘*Tender for Coal,” to be delivered to me at the 
Guildhall, Nottingham, on or before the 2nd day of 
July next. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

By Order of the Water Committee, 
SAMUEL G. JOHNSON, 
Guildhall, Nottingham, Town Clerk. 
15th June, 1898. Q 728 
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HOPPER DREDGER. 


THE COMMISSIONERS FOR THE LLANELLY 
HARBOUR AND BURRY NAVIGATION, are 
desirous of 


Purchasing a Self-Moving 
capaci 


HOPPER DREDGER, of not less than 250 tons 


city. 

Full particulars as to draught, date of build, engines, 
description and price to be sent to the Harbour 
Superintendent, Harbour Office, Llanelly, on or before 
Wednesday, the 13th day of July, 1898. 

The lowest or any Tender not necessarily accepted. 

Dated this 22nd day of June, 1898. 
HENRY W. SPOWART, 
Clerk to the Commission. 
Q 759 


Town Hall, Lianelly. 


ELLIOTT’S METAL COMPANY, Lrp., 
Selly Oak, near Birmingham, invite 


[lenders for the Supply of the 


undermentioned STORES until 31st December, 
1898 :— 
Wrought-iron Bars (all sections), and Hoop Iron. 
Gun-metal Castings. 
Timber, St. John’s Spruce Deals. 
Bricks, Common Grey and Fire Bricks. 
Oils :—Heavy Engine, Light Engine, 
Ingot Olive, Pine, Cylinder, Palm, 
Sperm, Lard, Lubricating, Seal. 
Hot Neck Grease and Tallow. 
Argol. 
Tar. 
Soft Soap. 
White Soap. 
Waste, Hurds, Tow, Engine Cloths. 
Oil Vitriol. 
Aqua Fortis. 
Muriatic Acid. 
Black, Red and White Lead. 
Borax. 
Leather Belts, Laces, &. 
Emery Cloth and Powder. 
India-rubber, Sheet, Valves, Insertion, &. 
Tenders to be sent in on or before July 4th, together 
with a sample or pattern of the goods quoted for, 
whenever peactinatie, 
The lowest or any Tender will not necessarily be 


accepted. 
All goods to be delivered into the Works. Q 748 





TO CONTRACTORS, BUILDERS AND OTHERS. 


The LONDON COUNTY COUNCIL is prepared to 
receive 


[lenders for the Demolition of 


the EXISTING BRIDGE, and for the PARTIAL 
CONSTRUCTION of PIERS and ABUTMENTS, the 
DIVERSION of Storm Water RELIEF SEWERS, and 
other Works in connection with the proposed New 
Bridge at Vauxhall. 

Persons desiring to submit Tenders may obtain the 
Drawings, Specifications, Bills of Quantities, Form of 
Tender and other particulars at the Engineer’s Depart- 
ment, County Hall, Spring Gardens, 8.W., on and 
after the 1st proximo, upon payment of the sum of 
£10. This amount will, after the Council or its 
Committee has come to a decision upon the Tenders 
received, but not before, be returned to the Tenderer, 
provided he shall have sent in a bona side Tender and 
not have withdrawn the same. 

Tenders must be upon the official forms, and the 
printed instructions contained therein must be strictly 
complied with. The Contractors will be bound by the 
contract to pay to all workmen (except a reasonable 
number of legally bound apprentices) employed by 
them wages at rates not less and to observe hours of 
labour not greater than the rates and hours set out 
in the Council’s list, and such rates of wages and 
hours of labour will be inserted in and form part of 
the contract by way of schedule. 

Tenders are to be delivered at the County Hall ina 
sealed cover, addressed to the Clerk of the London 
County Council, and marked ‘Tender for Vauxhall 
(New) Bridge.” No Tender will be received after 
Ten a.m. on Tuesday, the 19th July, 1898. Any 
Tender which does not comply with the printed in- 
structions for Tender may be rejected. 

The Council does not bind itself to accept the lowest 
or any Tender, and it will not accept the Tender of 
any person or firm whoshall on any previous occasion 
have withdrawn a Tender after the same has been 
opened, unless the reasons for the withdrawal were 
satisfactory to the Council. 

C. J. STEWART, 
Spring Gardens, S.W., Clerk of the Council. 
22nd June, 1898. Q 745 


TO BUILDERS AND CONTRACTORS. 


The LONDON COUNTY COUNCIL is prepared to 
receive 


[lenders for the Paving with 


Asphalte and York Stone of the ROADWAYS 
and FOOTWAYS of Calvert Avenue, Arnold Circus, 
and Palissy and Rochelle Streets, Boundary Street 
area, Bethnal Green, E. 

Persons desiring to submit Tenders may, on and 
after 29th June, inspect the Drawings and obtain the 
Specifications, Bills of Quantities, Form of Tender, 
and ‘other riculars at the Engineer’s Department, 
County Hall, Spring Gardens, S.W., upon payment of 
the sum of £1 (in cash). This amount will, after the 
Council or its Committee has come to a decision upon 
the Tenders received, but not before, be returned to 
the Tenderer, provided he shall have sent in a bona 
Jide Tender and not have withdrawn the same. 

Tenders must be upon the official forms, and the 
printed instructions contained therein must be strictly 
complied with. The Contractors will be bound by the 
contract to pay to all workmen (except a reasonable 
number of legally bound apprentices) employed by 
them wages at rates not less and to observe hours of 
labour not greater than the rates and hours set out in 
the Council's list, and such rates of wages and hours 
of labour will be inserted in and form part of the 
contract by way of schedule. 

Tenders are to be delivered at the County Hall ina 
sealed cover addressed to the Clerk of the London 
County Council, and marked ‘‘ Tender for Pavin 
Boundary Street area.” No Tender will be receiv: 
after Ten a.m. on Tuesday, the 19th day of July, 1898. 
Any Tender which does not comply with the printed 
instructions for Tender may be rejected. 

The Council does not bind itself to accept the lowest 
or any Tender, and it will not accept the Tender of 
any person or firm who shall on any previous occasion 
have withdrawn a Tender after the same has been 
opened, unless the reasons for the withdrawal were 
satisfactory to the Council. 
Cc. J. STEWART, 
Spring Gardens, S.W., Clerk of the Council. 

22nd June, 1898. Q 770 





MIDLAND RAILWAY. 
TO CONTRACTORS AND BUILDERS. 


The Directors of the Midland Railway Com y 
prepared to receive r we 


enders for the Erection of a 


TIMBER DRYING SHED, Carriage and Wagon 
Department, Derby. = 
Plans and Specifications may be seen, Quantities and 
particulars obtained, on application to the Company’s 
Architect, Cavendish House, Derby ; or at the Engi- 
neer’s Office, Derby Station, on and after Saturday 
June 25th. i 
Sealed Tenders, to be forwarded by post to the 
Secretary of the Way and Works Committee, Midland 
Railway, Derby, not later than Nine a.m. on Friday 
July Ist. si 
The Directors do not bind themselves to accept the 
lowest or any Tender, nor to pay any expenses 


attending the same. 
JAMES WILLIAMS, Secretary. 
Derby, 21st June, 1898, Q 758 


EAST INDIAN RAILWAY. 





The East Indian Railway Company is prepared to 
ve 


recei 
u | ‘enders for the Supply and 
DELIVERY of :— 
(1) Panel Plates, 
(2) Buffers, Screw Couplings, &c., for Carriages 
and Wagons, 
(3) Brass Boiler Tubes, 
(4) Floor Cloth, 





(5) Signals and Interlocking Apparatus, 
(6) Cast-iron Piping, 
(7) Hand Power Pump, Hydrants, &., 
(8) Pillar Water Cranes and Cast-iron Piping, 
as per Specifications to be seen at the Company's 
Offices. 

Tenders for Nos. 1, 2, 3 and 4, are to be sent to the 
undersigned, marked ‘‘Tender for Panel Plates,” or 
as the case may be, not later than One o’clock p.m. 
on Wednesday, the 6th day of July proximo; and 
for Nos. 5, 6,7 and 8, marked “Tender for Signals, 
&c.,” or as the case may be, not later than One o'clock 
p.m. on Wednesday, the 13th day of July proximo. 

The Company reserves to itself the right to divide 
the order, also to decline any Tender without assign. 
ing a reason, and does not bind itself to accept the 
lowest or any Tender. 

Fees are charged for the Specifications as under, 
viz.:—For Nos. 1, 2, 3, 5 and 6, 21s. each, and for 
Nos. 4, 7 and §, 10s. 6d. each, which cannot under 
any circumstances be returned. 

By Order, 
A. P. DUNSTAN, Secretary. 

Nicholas Lane, London, E.C., 

23rd June, 1898. 


Q 773 








APPOINTMENTS OPEN. 
BOROUGH OF SWANSEA. 
MUNICIPAL TECHNICAL SCHOOL. 
LECTURER IN METALLURGY. 


A plications are Invited for 


the above POST which has been rendered 

vacant through the acceptance by Mr. ALLAN Gibb, 
A.R.S.M., of an important works appointment. 

Salary £200, rising by annual increments of £10 to 

£250. Copies of the Schedule of duties may be 

obtained from the Secretary of the School. ‘ 

Applications, with one set of copies of testimonials, 

should be sent to the undersigned not later than 

Saturday, July 9th. Q 722 
G. S. TURPIN, M.A., D.Sc., 

Principal. 


CORPORATION OF PIETERMARITZBURG. 
BOROUGH ENGINEER. 


A pplications are Invited for 

the APPOINTMENT of BOROUGH ENGINEER 
for the City and Borough of Pietermaritzburg, in the 
Colony of Natal, South Africa. : 

The gentleman appointed will be required to devote 
his whole time to the duties of his office. He must 
be a thoroughly competent Engineer and Surveyor, 
and must have had practical experience in a similar 
position. : 

The salary will be £800 per annum, without extras 
or allowances, and will be payable monthly. Offices, 
assistants, instruments, and stationery will be pro- 
vided by the Corporation. 

The City contains an area of 1000 acres, and the 
Borough 27,000 acres. The population is 24,000, and 
rateable value £2,250,000. There are 33 miles of 
streets in the City. Sewerage works, macadamising 
of roads, paving of footpaths, surface drainage works, 
and additional water supply are either in progress or 
in immediate contemplation. The lighting of the 
City by electricity is now being proceeded with, unde: 
the Borough Electrical Engineer. ¥ i 

Applications, stating the age and particulars as to 
experience of the applicant, &c., with original testi- 
monials (which will be returned) must reach the 
undersigned not later than Wednesday, the 3lst 
August, 1898, and be endorsed ‘‘ Borough Engineer. 

e appointment will be subject to passing an 
examination by a medical officer appointed by the 
Corporation. 

The appointment will be for three years, and there- 
after be terminable by three months’ notice on either 
side. f 
The successful applicant will be required to take 
office as soon as possible after receipt of an intima- 
tion that the appointment has been conferred upon 








him. , : 

Applicants residing in the United Kingdom are 
required to send their applications in duplicate, to 
the London Agents of the Corporation (Messrs. Forv 
Bros., 14, Southampton Street, Fitzroy Square, 
London, W.), not later than 22nd July, 1898. A a 
of the testimonials will be required, in addition to the 
originals. i eae “ah 

in the event of an applicant residing in the Unite 
Kingdom being selected, the agent will be otk y 
cable, and will communicate with | the gent emai 
appointed, who will be required to immediately pro- 
ceed 


Maritzburg. £50 will be allowed for re 
from ‘ine. ‘s lary to commence from date of 
taking office in Maritzburg. 
By Order, ? 

STEPHEN STRANACK, ; 

Town Clerk. 

Town Office, Pietermaritzburg - 
26th May, 1898. Q 723 
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ENGINEERING. 











BATTERSEA POLYTECHNIC, 8.W. 
The Governing Body require the 


Gervices of the following 
TEACHERS :-— : 
ASSISTANT DEMONSTRATOR and LECTURER in 

Mechanical Engineering (whole time). | . 
INSTRUCTOR in Evening Classes in Drawing for 

Boiler Makers. 

For particulars send stamped addressed envelope to 
the SECRETARY, not later than the 30th instant. ” 

Q7 


The NORTH-EASTERN RAILWAY COMPANY 
ave a 
Jacancy for a District 
SIGNALLING SUPERINTENDENT at a salary 
of £175 perannum. Applicants should be under 35 
years of age, and have had a thoroughly practical 
mechanical training. Previous experience in signall- 
ing work, though very desirable, will not be regarded 
as absolutely essential. : } 
Further particulars may be obtained from Mr. W. 
J. CUDWORTH, Engineer’s Office, Darlington ; and 
applications should reach him before July 16th. Q 740 


Wanted, an Outdoor Manager 


for a bridgeyard ; must be a quick and good 
estimator.—Apply, stating terms and age, to HEENAN 
AND FROUDE, Manchester. Q 764 


anted, First-class 
DRAUGHTSMAN as leading hand on electric 
generators and motors (direct current); must have had 
good drawing office experience ; permanency and good 
wages if suitable.—State age, references and salary 
required to Q 735, Offices of ENGINEERING. Q 735 


W anted, a First-class 


DRAUGHTSMAN, accustomed to bridge- 
work.—Apply, stating terms and age, to HEENAN 
AND FROUDE, Manchester. Q 763 


anted,a Good Draughtsman 

for a railway engineer’s office ; one with a 
knowledge of girder and bridge construction preferred. 
—Apply, stating age, salary expected, with copies 
only of testimonials, to F. B. C., care of McCoRQuoDALE 
and Co., Limited, The Armoury, London, S.E. Q 648 


DPraughtsman (Experienced) 
WANTED, accustomed to designing ship- 
builders’ machine tools; state experience, age and 
salary required.—Apply, SMITH BROTHERS & CO., 
Kinning Park, Glasgow. Q 752 


























raughtsman (Mechanical) 


WANTED ; workshop experience indispensable. 
£2 weekly.—Apply, by letter, stating age and ex- 
perience, to BLACKMAN VENTILATING CO., Lrp., 
4434, Holloway Road, London, N. Q 753 


DPraughtsman (Competent) 


WANTED for a railway abroad, 1300 miles in 
length. Two years engagement. Salary £350 per 
annum.—Write fully to F. 1. B., care of DEAconNs, 
Leadenhall Street, E.C. Q 747 


W nted, Draughtsman for 


machine tool work ; permanent position for 
a good man.—Reply, stating age, salary required, &c., 
to DRAUGHTSMAN, Taneyes’ Macuine Toot Co., 
Ltd., Oxford Works, near Birmingham. Q 726 


[taughtsman Wanted, for 


electrical switch work; must have drawing 
office experience.-State age, references and salary 
to Q 736, Offices of ENGINEERING. Q 736 


Dzaughtsman.—Wanted, a 


MAN with drawing office experience of laying 
out plant and machinery for engineering works.— 
State age, wages.and references to Q 738, Offices of 
ENGINEERING. Q 738 


W anted, Good Draughtsman, 


accustomed to motor-carriage or oil engine 
work.—State age, experience and salary to Q 757, 
Q 757 

















P< 


Offices of ENGINEERING. 


Wanted, Draughtsman with 
4 





‘ood general knowledge. — Apply, A. 
RANSOME «& CO., Lrp., Saw Mill Engineers, Stanley 
Works, Chelsea. Q 768 


r ['wo Good Draughtsmen 
_ WANTED, for general work.—Apply, with full 
particulars, to EASTONS, Erith, Kent. Q 769 


Dt2ughtsman Wanted ; one 


accustomed to gas and oil engines preferred. 
State age, experience and salary required.—Address, 
Q 671, Offices of ENGINEERING. Q 671 


_) unior Draughtsman Wanted 


_ in Engineer’s Office; neat worker; shop ex- 
perience.—Apply, by letter, with specimen of work 
enclosed, stating age, experience and salary required, 
MacARTHUR & JAMES, 56, New Broad Street, E.C. 

Q 775 











Civil Engineer in Westminster 
WANTS YOUNG ASSISTANT ; preference given 
to one college trained, with some experience of 
water supply and drainage work.—Address, stating 
qualifications and salary required, Q 730, Offices of 
ENGINEFRING. Q 730 


Foreman Engineer (Senior) 


to take charge of about 100 fitters and turners. 
Must be thoroughly experienced and intimately 
acquainted with modern tools and the latest develop- 
ments of workshop practice. Applicant must be used 
to piece work system, ope of giving in reliable 
prices for work and have filled a similar position before. 
—Apply, by letter only (marked “ Foreman”), to J. 
STONE & CO., Engineers, Deptford, London, S.E., 
Stating age, salary required, giving full particulars of 
previous experience, and copies of testimonials. Q 774 








F[Mracer Wanted, for Electrical 


firm in Midlands; must be neat, quick and 
accurate.—State age, wages and references to Q 737, 
Offices of ENGINEERING. Q 737 


Crown 4to. 750 pages. Handsomely bound in cloth. Price 40s. Weight 4 Ib. 9 oz. 


THE ENGINEERING TELEGRAPH CODE. 


By A. H. BLACKBURN, M.I. 


ech. E., & JAMES STEVENS, M.E., M.I. Mech. E. 


hants in all parts of the world. Used by five Governments, 





Hundweds in use by the largest engineering firms, tract and 


“It is the most complete work of its kind ever issued.”—The Engineer. 
J. STEVENS, 9, FENCHURCH AVENUE, LONDON, E.C. 2701 








— 
a 


Ready this day. Foolscap 8vo, price 3s. 6d., cloth. 


THE MECHANICAL ENGINEER’S 


HANDY 


OFFICE COMPANION: 


Containing Comprehensive Tables for Every-day Use. 


The Properties of Materials ; Strengths in Machinery ; 


Pressure on Working Surfaces ; Rules and Notes on Machinery Design, Motor Cars, &c. 


By ROBERT EDWARDS, M. Inst. C.E., 


Chief Engineer for 25 years in Large Engineering Works. 


Q 732 


Loxpon : CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, E.C. 








Ready this day. Orown 8vo, with Folding Plates, price 3s. 6d., cloth. 


IRON AND STEEL BRIDGES 


AND 


VIADUCTS: 


A Practical Treatise upon their Construction, for the use of Engineers, Draughtsmen and Students. 


By FRANCIS CAMPIN, C.E. 


Author of “ Constructional 


Iron and Steel Work,” &c. Q 733 


Loxpox ; CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, E.C. 








W anted, First-class Turner, 


accustomed to the latest American lathes. 
—Apply, THE PHCENIX DYNAMO CO., Hubert 
Street, Leeds Road, Bradford, Yorks. Q 765 


}yngineering Pupil.—A. York- 

shire Firm HAVE VACANCY for premium 
pupil; exceptional opportunity for insight in com- 
mercial, drawing office and workshop practice.— 
Address, Q511, Offices of ENomemixe, 511 





})ngineering Pupil.— Vacancy 
with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gas 

i ; derate premium.—Address, a 





Offices of ENGINEERING. 








SITUATIONS WANTED. 


o Railway or Tramway 
COMPANIES.—Practical Engineer WANTS 
POSITION to superintend work and workmen; well 
versed in locomotives and other engines, carriage and 
wagon-building and repairs, also in general railway 
work ; bridge - building in iron, wood, stone and 
bricks ; has had full charge of making nearly 3C0 miles 
of railway and bridges, stations, Kappes locomo- 
tive rolling stock complete, for which I shall be glad to 
send testimonials as to the above.—Address, Q 539, 
Offices of ENGINEERING. Q 539 


A dvertiser (aged 28) has been 


six years at one of the largest marine works 
in the north, been to sea as engineer, and one year 
civil engineering, DESIRES POSITION as manager 
or assistant in sound concern with view to partner- 
ship.—Address, Q 746, Offices of ENGINEERING. Q 746 


[thoroughly Practical Engi- 


neer, 20 years’ varied experience in general 
engineering with some of the best firms, REQUIRES 
SITUATION. Age 38 years.— Address, EXPERI- 
ENCE, 201, Great Portland Street, London. Q 748 


Qhief Draughtsman (29) Seeks 


RE-ENGAGEMENT ; college; nine years’ 
experience of high-class engines, compressors, pumps, 
chemical plant, &.; smart designer; linguist.— 
Address, Q 708, Offices of ENGINKERING: Q 708 

















H ad Draughtsman (Loco- 
motive) will shortly be DISENGAGED ; good 
general experience in main line, narrow-gauge, and 
contractors’ engines; excellent references.— Address, 
Q 739, Offices of ENGINEERING. Q 739 


DP taughtsman Wants Job 


where facilities would be afforded for com- 
gd important invention (electro-mechanical) ; 
ight engineering, scientific instrument or electrical 
works preferred., Experienced designer ; first-class 
reference.—Address, Q 754, Offices of ENGINEERING. A 
4 ‘ 


T'o Cranemakers. —A 


thoroughly competent and experienced engineer 
REQUIRES a SITUATION asdraughtsmanin first-class 
firm ; electric and heavy lifting plant a speciality.— 
Address, T. A. M., 52, Billiter Buildings, E.C.' Q 727 


W anted, by Young Engineer 


(23), SITUATION as junior draughtsman ; 
five years’ shop experience in hydraulic and- general 
engineering ; good references and certificates.—Ad- 
dress, Q 673, Offices of ENGINEERING. Q 673 

















artnerships.—Gentlemen 


. (practical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
Jide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE 
and GOULTY, 49, Queen Victoria Street, London, E.C.; 
and Albert Square, Manchester. 


})ngineering Firms of Good 

REPUTE, open to admit partners or desirous 
of selling outright, are requested to communicate with 
the undersigned, who have numbers of clients open 
for such.—_WHEATLEY KIRK, PRICE & GOULTY, 
49, Queen Victoria Street, London, E.C. ; and Albert 
Square, Manchester. 2626 


heatley Kirk, Price and 

GOULTY (Established 1850), MECHANICAL 

and ELECTRICAL VALUERS, AUCTIONEERS and 

ARBITRATORS, Albert Chambers, Albert Sq., Man- 

chester ; and 49, Queen Victoria Street, London, E.C. 
Telegraphic Addresses : 

Manchester Office, Inpicator. London Office, INDICES. 














WANTED, &c. 





anchester Representative. 
—Engineer, with office in King Street, is 
PREPARED to REPRESENT reputable engineering 
firms for salary or commission only.—J. BARNES, 
Old Exchange, Manchester. Q 622 


ngineering Specialities.— 
AGENT or REPRESENTATIVE in Lancashire ; 
goodconnection ; commissionand salary or commission 
only. References.—Address, Q 731, Offices of Enai- 
NEERING. Q 731 


anted. — Large Manufac- 








turers of American Hand and Power Pumpsof | & 


established reputation; DESIRE REPRESENTATION 
with an aggressive and reliable English firm.—Address, 
THE GOULD’S MANUFACTURING CO., 16, Murray 
Street, New York. Q 729 


anted,to Communicate with 


one or several FIRMS of CONTRACTORS 
for important railway constructions in foreign colony. 
Same must be in a position to do the preliminary 
work of the railway, as well as the construction itself, 
either as a general enterprise or under the superin- 
tendence of the railway company.—Please address, 
stating when present work will be finished, and when 
new work could be undertaken, J. G. 9897, care of 
Neryrovup’s Advertising Agency, 14, Queen Victoria 
Street, E.C. Q 720 


[the Owners of a Small En- 


gineering Works in the provinces, whose plant 
is not fully occupied, would like to TAKE UP the 
manufacture of a SPECIALTY. Correspondence in- 
vited.—Address, Q 734, Offices of ENGINEERING. Q 734 


W anted, Quotations for New 


+ or Second-hand Iron Slotting Machine, 12 in. 
mininium stroke, must be to latest design ; also for two 
strong: Iron Drilling Machines, capable of drilling a 
34 in. diameter hole.—Prices and particulars to be sent 
to‘Messrs.* THE BRISTOL WAGON anp CARRIAGE 
WORKS.CO., Limite, Lawrence Hill, Bristol. Q 756 


Wanted, Second-hand 100 
k.w. 200 volt Continuous-current STEAM 


DYNAMO.—Address, Q 721, Offices of ENGINEERING. 
Q 721 























ngineer (26) Wants Perma- 
NENT SITUATION as working foreman, or take 
charge pumping station or factory ; used to gas, oil, 
steam engines and machinery (lathe and vice); good 
testimonials.—Address, Q 766, Offices of ENGINEBRING. 
Q 766 








PARTNERSHIPS. 


A2 Old-established Firm 


REQUIRE a JUNIOR PARTNER with £2000 
to £4000, to take inside management ; should be fair 








draughtsman.—ENGINEER, Heywoop, Son & Hupson, 
Solicitors, Manchester. Q 742 





W anted, Two Horizontal 
ENGINES, cylinders 20 or 22 in. expansion 
preferred.—GIBBS, care of Streets, 30, Cornhill, E.C. 
Q 777 


anted, 7 to 10-ton Steam 
TRAVELLING SCOTCH DERRICK, with 

60 to 75 ft. jib. Send full particulars and lowest prices ; 
also say where it can be inspected.—Address, Q 725, 
Offices of ENGINEERING. Q 725 
gine and Boiler Wanted, 


good second-hand, 30 HP. Prices must be 








CORPORATION OF LEICESTER. 
LOCOMOTIVE ENGINE. 

The Gas and Electric Lighting Committee of the above 

Corporation are 


equiring a Locomotive 
ENGINE for their Aylestone Road Works. 
For particulars, apply to— 
ALFRED COLSON, M. Inst. C.E., 








Offices : Engineer and Manager. 
Millstone Lane, Leicester, 
15th June, 1898. Q701 
PUBLICATIONS. 





(jileanings from Patent Laws 


OF ALL COUNTRIES. 
By W. LLOYD WISE, F.R.G.S., Assoc. Inst. C.E., 
Fellow of the Chartered Institute of Patent Agents. 
The first portion (now ready, price Two Shillings) 
contains information as to the Patent Laws, Practice, 
Area, Population, Productions, &c., of 22 Countries. 
“This work gives a great deal of information likely 
to be useful to inventors and owners of patents in a 
small compass.”—The Times. 
Lonpon: F. WISE-HOWORTH, 46, Lincoln’s Inn 


_ Fields, W.C. : ch rn 
New Edition. Now Ready. Price, Cloth, 2s. 6d., 
by Post 2s. 10d. 


Seaside Watering Places, 


describing 258 Holiday resorts on our Coasts, 
the Channel Islands, and the Isle of Man, enabling 
anyone to decide where to go for the holidays. Ilus- 
trated, and with map.—London : L. UPCOTT GILL, 
170, Strand, W.C. 679 


“SHOP. KINKS,” 


Nearly 400 Pages, and 222 Illustrations. 
Price 9s., post free. 





This Book is entirely diferent from any other on 
machine-shop: practice. It is not descriptive of 
universal er common shop usage, but shows speci 
ways of doing work better, more cheaply and more 
rapidly than usual, as done in fifty or more leading 
shops in Europe and America. Some of its over 500 
Items and 222 Illustrations are contributed directhy 
for its pages by eminent constructors; the rest have 
been gathered by the author in his Thirty Years’ 
Travel and Experience. It is the most useful book 
yet issued for the Engineer... No shop can afford to 

without it. Every employee can fit himself for 


| advancement by studyingsits: pages. It will benefit 


all, from apprentice‘to proprietor. 
- vee R. * HOWARD, 
10, Finsbury Square, London, E.O. 2625 


6 Patents for Inventions 
‘ AND. HOW TO PROCURE THEM.” 

By G. G. M. HARDINGHAM, Mem. Inst. M.E. Assoc. 
Mem. Inst. C.E., Fel. OC! Inst. Patent Agents. 
London: CROSBY LOCKWOOD & SON. 

Cloth, price 1s. 6d. post free. 2322 
APR 











leby’s Handbook of 


MACHINERY.—Section 1, Prime Movers. 
Section 2 (now ready), Hoisting Machinery. Section 3 
(nearly ready), Pumping Machinery. Section 4, 
Machine Tools. Section 6, Mining, Colonial, &c., 
Machinery. Oloth, 3s. 6d. each. 703 
E. & F. N. SPON, Limitep, 125, Strand, London, W.C. 
— neem 


FOR SALE. 


ies Sale, 20 HP. Crossley Gas 

ENGINE, No. 27,822; latest type, Scavenger. 
Equal new, can be seen running.—For prices and 
particulars, apply HENRY BERRY & CO., ae 














or Sale, Locomotive - type 
BOILERS ; heating surface 3250 square feet, 

rate 82 square feet ; about 1000 I.HP.; suitable for 
electric stations.—BOX 10, Royal Exchange, Glasgow. 
617 


Fo Sale, Semi-Portable Over- 


TYPE ENGINE and BOILER, by Marshall of 
Gainsboro’, double 13 in. cyls., Hartnell’s governors 
and automatic expansion.—A. U., 3 & 5, Queen Street, 


E.C. 7 
Eo ; 

Ko Sale, Single Cylinder 
Horizontal CONDENSING ENGINE, 15 in. 
diameter, 30 in. stroke, 100 I.HP., fitted with Corliss 
valves, vertical air pump and all latest improvements ; 
rfectly new, never ving been in use.—Apply, 
ICTOR COATES & CO., Lip., Lagan Foundry, 
Belfast. Q 642 


er Sale, a Completely Fitted 


ENGINEERING WORKS, suitable. for cycle 
components factory, fitted with the most modern 
American machinery, almost new; Boiler, Engine, 
Shafting, &c. Price for the whole £200@. Rent of 
premises £100 per annum.—Further particulars, apply 
to A. E. DARVILLE, 28, Basinghall Street, E.C. P50 


Fe Sale, 13 Built-up Girders, 


1 ft. 6 in. deep, by 9 in. wide, each 29 ft. 10 in. 
long ; also one GIRDER, 8 ft. 10in. long ; all practic- 
ally as good as new, and suitable for large buildings or 
light railway work ; no reasonable offer refused.—For 
further particulars and order to view, apply ALEX- 
ANDER PENNEY & CO., 107, Fenchurch Street, E.C. 

Q 586 


er Sale, One Pair Horizontal 


WINDING ENGINES, coupled, 14 in. cylinders, 
3 ft. stroke, 8 ft. drum; indicator, cast metal tank, 
pillars, brake, &c. ; steam-pipe sluice valve, &&., com- 
plete. About 200 ft. 9in. diam., 70 ft. 14 in. diam., 
and 550 ft. 20in. diam. ._Wrought-iron Pipes ; about 
70 ft. Sin. and 300 ft. 13in. diam. Cast-iron Pipes, 
flanged and turned faces ;.also several Bends. ve 
Lancashire Boilers, 33 ft. long by 7 ft. 6 in. diam., in 
excellent condition, 651b. working pressure. — For 
pee and particulars, apply 8. T. CROASDELL, 

orkington. : Q 689 


For Continuation of Smali 
Advertisements see Pages 4 
and 80. 























low.—Write particulars to CASH, care of Dmacons, 
Leadenhall Street, E.C Q 772 
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GENUINE 


VULCANIZED 
FIBRE, 


VALVES & SHEETS 
(Hard and Flexible). 


——_-¢-——— 


Write for Prices and Samples to 


MOSSES & MITCHELL, 


— 68 ro 7I — 
CHISWELL ST., LONDON, 


2851 


E.C. 








ISAAC STOREY & SONS, 


Engineers, Iron and Brass Founders, 
Coppersmiths, 


KNOTT MILL, MANCHESTER. 


See Large Advertisement next week. 2659 


THOMAS SHANKS & CO. 


UNION IRON WORKS, 
JOHNSTONE, near GLASGOW, 
— SOLK MAKERS OF — 


BARROW’S PATENT 


SCREWING AND TURNING MACHINES, 


NINE SIZES— 
l}in., 2 in., 2} in., 3 in., 34 in., 4in., 5 in., 6in. & 7 in. 
BOLT SCREWERS ONLY, 1 in., 14 in. & 24 in. 


FOR OTHER MACHINES, SER ILLUSTRATED ADVT., FIRST 
ISSUE 1N EACH MONTH. 2901 


CONDENSERS 

















CONDENSERS 
Are the simplest pos- 
sible where water is 

plentiful. 









EVAPORATIVE 
CONDENSERS 

For use where water is 

searce. Save both fuel and 

water to the extent of 80t> 
60 per cent, 





Larner NUMBERS OF BOTH 
Kinps in successful use in 
all parts of the country, 
and are being constantly 
specified by the leading 
Engineers. 





Also Makers of all kinds of 
JET APPARATUS 
for Warsmr, Arr and Stream. 
Improved Steam Blowers 


for burning dust fuel. 





er 
Improved 

oer Condenser with 

Patent AutematioThree- 

way Valve. 





APPLY— 


T. LEDWARD & CO., 


35, Queen Victoria St., Londen, E.C. 
Branch Office :—28, Deansgate, Manchester. 








DELTA METAL. 


Tough as Wrought Iron, Stronger than Steel. No Corrosion. Colour of Gold, 
CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &e. 
THE DELTA METAL OO., Ltd. 2606 


Works: 29, Pomeroy Street, London, 5.E. City Office: 110, Cannon Street, E.C. 
Machine Tools, comprising | 


100 | Disintegrating an: and temggss 
Lathes, Drills, Planers, Shapers, Engines, | 


MACH 
Steam Hammers, &c., now ready. —For list apply, | Newest MAcuHINEs. Bas 
EESGHLET | ENGINEERING 00., Keighley. 609 


THE HARDY PATENT PICK 00., <r Sheela, 
OF ALL DESCRIPTIONS, 
On ANGLO-AMERICAN & OLD STYLES, 


INCLUDING 




















Pumps. Presses for Circular or Rectangular 

Cakes, with or without Bags. Kettles. Moulding 

Machines. Edge Stones. Paring Machines, &c. 
SPECIALITIES— 


Complete SELF-CONTAINED PLANTS. 
FEEDING CAKE PRESSES AND PLANTS. 


| MUSGRAVE BROS., 


CROWN POINT FOUNDRY, 2844 


il, East Street, a 


UNITED ASBESTOS 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 
8055 




















COCHRAN & Co,, 


BInREIEN EAD. 


PATENT VERTIOAL 
a BOILERS 


“AUAATTAC ALVIGAWAI YOI ACVAY 





cs 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 


8874904d YO NOOLS NI 83IZIS 71¥ 

















ALWAYS IN STOCK OR PROGRESS. 


Pioneers of the Asbestos Trade. 


High-Pressure & Compound Surface Condensing Engines 


PATENT AGENTS. 


Patents. — E. P. Alexander 


and SON, Fel. Chartered Inst. Patent # Agente, 
19, Southampton a Chancery Lane, W.C. 

All business relating to British and Foreign Patents, 
Designs and Trade Marks transacted on moderate 
terms. Pamphlet and general advice gratis. 

el London.” 
ESTABLISHED EIGHTEEN YEARS. 


rewer and Son, 

OHARTERED PATENT AGENTS. Est. 1844, 

CHANCERY LANE, LONDON, 
And 30, East PARADE, LEEDS. 2614 


(jlasgow Patent Office, 


62, St. VINCENT STREET. 
CRUIKSHANK & FAIRWEATHER, Chartered Patent 
Agents. Handbook on Patents post free. 2805 


= | Patents, Designs and Trade- 


MARKS, in all countries at moderate charges, 
PROVISIONAL PROTECTION FROM £3 3s. COM- 
eo PATENT FOR FOUR YEARS FROM £9 92. 

A Chart of 187 mechanical motions, post free 6d. 
Circular of information gratis.—HARRIS & MILLS, 
Patent Agents, Est. 1866, 23, Southampton Buildings, 
Chancery Lane, London, W.O. Telephone 2820. 2498 


Jensen, Chartered Patent 


-. AGENT, M. Inst. M.E., twenty-nine years’ 
experience in securing British, Colonial and Foreign 
Patents, Trade Marks and Designs. Full particulars 
on application.—Office for Patents, JENSEN & SON, 
77, Chancery Lane, London, W 2691 


Telegram Address, ‘‘Rotnevni, London.” Telephone 
No. 133, Holborn. 


Phillips and Leigh (Henry 


HaRIneTon Leien, Assoc, M.I.C.E., Fel. In. P.A.), 
22, Southampton Buildings, Chancery Lane, London, 
W.C. Immediate protection obtained for Inventions, 
Trade Marks and Designs in all Countries. 2957 


atents.—G. F. Redfern&Co., 


General Patent Office, 4, South Street, diets, 
London. (Established 1830.) British, Foreign and 
Colonial Patents obtained at fixed and moderate 
charges. Designs and Trade Marks registered at home 
and abroad. * Cireular gratis. Telephone No. 691. 
Telegraphic Address: ‘‘ Invention, London.” 2937 


Patent Office, Glasgow.— W. 


R. M. THOMSON & ©0., 96, hanan Street. 

The INVENTOR’S GUIDE, & complete Handbook on 
Patents, Designs, and Trade Marks, may be had 
gratis. 2508 
atents. — Messrs. Vaughan 


and SON, British, Foreign, and Colonial Patent 
Agents, 57, Chancery Lane, W.C., transact every 
description of business connected with Letters Patent 
for Inventions. ‘‘ A Guide to Inventors” free by post. 
Established 1853. Od 607 


w.G@ BAGNALL, La. 


STAFFORD, 
Makers of LOCOMOTIVES of all Descriptions, 


New Departure in Small L ti First-cl 
ngines at low prices, giving best results 
ith coal, wood, or oil as fuel. 


Ww 
Portable Railways, Tipping Wagons, Switches, Turntables, 
Railway Velocipedes. 666 


NARROW GAUGE PERMANENT WAYS. 


THOMAS BRADFORD & Oo. 


LAUNDRY, 
DAIRY, COOKING, & BATH 


ENGINEERS, 
Crescent Iron Works, MANCHESTER. 
140/38, High Holborn, LONDON. 33 








33, 

























































PREVENTS INCRUSTATION ano 








178tAnn's Square: 
CHESTER. 














2648 





75, Robertson Street, 
GLASGOW. 

ALSO MAKERS OF 

Bourdon’s Patent Pressure 


Vacuum and Compound Gauges, 
Buchanan’s Improved Engine 


om Counter for rine Engines, 
wSalinometers, Thermometers, 
Lever Clocks, &. 2742 





JAMES KENNEDY & CO, 


Timber Merchants & Importers, 

69, BUCHANAN ST., 
GLASGOW. 

BRANCHES— 


LivERPooL, 
ENGLAND, 
Fort Wang, 














America. under 
our own super- 
vision, and shipped 
direct to any port in 
te United Kingdom. 











o 
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NOW READY.—The April Issue of our Classified Directory of Current Advertisements in ENGINEERING, in book form for handy reference, together with a List of the Telegraphic Addresses and Key to 
same, and also the Telegraph Codes in use, may be had gratis on application to the Publisher. 
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Appleby Bros. .. 
Archdale, Jas., & Co. 


ng, Stevens & Son 16 
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Baker. 
Baldwin ‘Locomotive Works Ms 


Barrows & Co., Ltd. 
Beardmore, Wm., & Co. 
Bedford Engineering Co. 


Bros. . ee 
Berend, 0., & Co., Ltd. 
Berlin Iron Bridge Co. .. 
Bessemer, Mansy, &Oe., of 
Best Belting Co. . 
Binney & Son 


ll 
Birmingham Battery and 
Met 


Li 
Blackman VentilatingCo., La. 


Blake & Knowles Stein 
Pump Works, Ltd... . 


Bradford, Thos., & Co. 
Bradley & Craven . 
Bradley Pulverizer Co. 


Co. 
ee Thomson- “Houston 


, Ltd. 
Brosks Locomotive’ Works 
Brotherhood, P. o . 





Brown, Bayley’s Steel Works, 33 
Brown, Jobn, & Co., us 64 
Buck & Hickman... 56 & 80 
Bullard Machine Tool Go. 1 
Bullivant & Co., Ltd. 
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Cemert Co., Ltd. 
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Shore, T., & Sons ra 
Siemens Bros. & Co., Ltd.” 
Simon, H., Ltd. .. .. .. 
Simons, W., & Co., Ltd. ee 
Simpson, Strickland & aes 
Smedley Bros., Ltd, . 
Smit, P., Jr. . 
Smith, es & Stevens .. 
Smith, A. "& W., & Co., Ld 
Smith, John, & Co. .. . 
Smith Bros, & Co., Glasgow 
Smith & Coventry, Ltd. .. 
Smith & Grace Screw es 

Pulley Co., . 
Smith, Hugh, & Go. .. 
Smith, 8.,&Son.. .. 
Smith, Sydney, & Sons 56 
SS + osm of Saltley, ae 


Smith, Thos. . 

Smulders, A. F. 

Snowdon, Sous & Co., Ld. siete 
Southwark Mftg. Co. 67 


“ 18 & 19 


be Co., Ltd. 
Steel Co. of t Scotland, ‘ea.’ 
Stern Bros. . . 
Storey, Isaa & Sons. oo 4 
Stothert & Pitt, Tad... .. ® 
Sturtevant Engineering Co. 67 
Summe les, W.,& Sons 25 
Sykes, Henry 80 
Taite, Howard &Co., Ltd. 7 
Tandem Smelting Syndicate | 
Tangyes Limited . 
Tangyes' MachineToolCo. La. Ps 
Taylor,C. .. 
Thames Iron Works | and 


i 
16 
24 





Shipbuilding Co., Ld, 





Pad 
Thomson, W. R. M., pS Co 4 
Thornton-Pickard janu- a 


Co., lta. 
Thornycroft, = ohn L, & Co. 
gon 76 
+ 3 
Es | 
22 
71 
81 
Turton, T., & Sons, Ltd. .. 27 
Tyler & Ellis Manufacturing 
Unbreakable “ong & Mill 


Friction Metallic Packing 
Syndicate, Ltd. 
United aegre Metallic ‘Pack. 
ing Co., 
Universal Water Meter Co. 25 
Vaughan & So: a“ 
Vauxhall Tromwentts Ges; La. 80 
Vickers, Sons, & Maxim, La. 68 
Vosper & Co. .. 1&2 
Vulean Boiler & (General 
Insurance Co., Ltd. 14 
Walker Bros. ee es 4 
Wallach Bros. .. .. 25 
Ward, Thos, W. 80 
Warner, Robert, & Co, 128 74 
Watson, H., & Sons “4 
Weardaie 1 Tron & isc: Go. es 


Webb&Son.. . 
Webster & Bennett 
Weir, G. &J., Ltd. . 
Weldless Steel Tube Co. 
Wells, A. C., & Co. 
Westinghouse Electric Co. 
Wheeler Condenser 
Engineering Co. .. 
White, J. 8., & Co., Ltd. : 
Whitley Partners ee 
Whitmore & Binyon .. 
Whittaker, Wm., & Sons.. 
Widdowson, J.H. .. 
Wilkinson, G., & Sons 
Wilks, McEwan &Co._.. 
Willans & Robinson, Ltd. 
Wilson, J. H., & Co., Ltd. 
Wolf&Co. .. 80 
Wolseley 8.8. Machine Co., ‘Ld, 9 
Wood, Charles 
Worthington Pumping En- 


ec oe O 
Yarrow & Co., Ltd. 








FLEMING S 


Ee@TABLIGHED |797. 


11 mee. :—Gold and Silver Medals, ened ee Vienna, 


ronto, Sydney, Melbourn 


STANDARD OAK 


A Pgh toy tap ment Quin = polied.. 
LEATHER LINK BELTING. SUPERIOR HAIR BELTING. 


ESE S, Binz BY és GooD XaTD., 
RANOHES :—Woodfield Mills, Liversedge; Olifton Bridge Mills, Brighowe Salford Oard beta 2 Brighouse. 


Main Drivin, 
HP. Single Bel 


TANNED 


Belts made Ag te 
kept in stoe! 


BELTING. 


BALAIFE AS, EENGE:ANM ES. ESTABLIGHED eat. 








Tue PATENT EXHAUST STEAM INJECTOR CO., L® 


DAVIES AND METCALFE’S PATENT 


EXHAUST STEAM INJECTORS 


FOR LOOCOMOTIVAS. 





ECONOMY OBVIOUS. A PRONOUNCED SUCCESS. 





Davies & Metcalfe’s Patent RESTARTING, GIFFARD, ATLAS, SCHAU, 
and all classes of Loco. and other Injectors. 


THE PATENT EXHAUST STEAM INJECTOR CO., Ld, 


4, ST. ANN’S SQUARE, MANCHESTER. 


Telegramse—" Exnavst, MANCHESTER.” 


” Sole ‘Guccessors to Miners. SHARP, STEWART & Co., Ltd., Injector Business. 








MARINE ENGINES OF ALL SIZES. 
BREMME’S PATENT VALVE GEAR. 


TRIPLE-EXPANSION ENGINES. 


TRIPLE AND COMPOUND LAND ENGINES 


OF MARINE TYPE 
FOR DRIVING FACTORIES, MILLS, &c. 





DUNCAN’S PATENT PROPELLER. 





1860. 
Improved to date. 


il 





FIRST PATENT 


: 


2658 


ean eee 
STEAM ‘VESSELS, LAUNCHES, TUGS, &e, 


ON ADMIRALTY LIST. 











NUTT 


FUMING 





EVER SINCE. 


00 MILES MAIN BELTS always in STOCK. 


LATEST CATALOGUE 
POST FREE. 


Lancashire Patent Belting 5 Hose Co., Manchester, C, 


DEPOTS IN THE CHIEF CENTRES OF THE WORLD. 
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ACCRINGTON, LANCASHIRE. 


Contractors to Her Majesty’s Government. 


GONVEYOR-ELEVATOR G? 





Telegrams: “OONVEYOR, ACCRINGTON.” 





SPIRAL CONVEYORS. GRAIN ELEVATORS. 
COAL CONVEYORS. COAL ELEVATORS. 
CHAIN CONVEYORS. CHAIN ELEVATORS. 
BAND CONVEYORS. BELT ELEVATORS. 








GRAIN CONVEYORS. BALE ELEVATORS. 


TRAY CONVEYORS, BARGE ELEVATORS. — a 
STOKEHOLD CONVEYORS. | SHIP ELEVATORS. | atl LOADING & 
COMPOUND FLOATING GRAIN ELEVATORS, 259: \UNMOADING MACHINERY ES 


DEIGHTON'’S S Patent FLUE & Sts a = LEEDS 

























DEIGHTON’S \ TOR COwacers 
PASE R N ~ Ne ae Bie ca 1 ee ce — oll Fi a OF THE 
FURNACE|! e \ y t eat ANNULAR 
b— # — ) Wr ad ‘ecm -6 — 
| ‘2 one | ANNULAR SECTION 
Is al | | CORRUGATED 


Unsurpassed 


| SECTION. 
=—~ FURNACES MADE TO PASS 


FOR 


EASILY SCALING, 
EVAPORATIVE EFFICIENCY, 
RESISTANCE TO COLLAPSE, 





VULCAN WORKS, 
Pepper Road, 


a We 
UNIFORMITY OF THICKNESS. |.;2ee Se. 
sie LEEDS. 
TELEPHONE 1674. ; f #! TELEGRAMS: ‘‘FLUuEs, LeEps.” 
—) 











yoetty 


EAGLE IRONWORKS, gil e] 
NEWBURY, BERKS. |§ am 


MANUFACTURERS TO THE ADMIRALTY. ! 7 - ‘| i: | 
First Prize, Royal Yacht Club, Cowes.'\ | 














PATEHNT 


ENCINES & BOILERS See 


FOR 
SMALL STEAMERS, YACHTS, TUGS, LAUNCHES, 
TORPEDO BOATS, &c. 


Simple, High-Pressure, Compound, Surface Condensing, and 
Triple-Expansion Engines always to be seen in 
progress at Works. 8820 














hy - ALL SURVEYS, 
Bt * 7 
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W. SIMONS & CO., Ltp., 


ll 


SHIPBUILDERS, ENGINEERS, & DREDGE BUILDERS, FREI N E*ERVREIW/, NEAR GLASGOW, 


CONSTRUCTORS OF 


Screw and Paddle Steamers, Yachts, Tugs, Hopper Barges, Sewage Steamers, d&c. 


INVENTORS AND CONSTRUCTORS OF 


MOST IMPROVED TYPE OF DREDGE PLANT. 


ALSO FERRY STEAMERS WITH ELEVATING PLATFORM. 
—1 ESTABLISHED 1810,)—— 











STEAM ENGINES, 


a “Gippeswyk, Ipswich ;” 


FLOUR MILL MACHINERY 


MODERN ROLLER SYSTEM. 


He. & EF. LORNERNR, = 


(132) IPSWICH; and (Y), 82, MARK LANE, LONDON, E.C, 
COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS. 





PEANS AND ESTIMATES TO BONA-FIDE ENQUIRIES, 


BOILERS, TRANSMISSION GEAR FOR DRIVING ABOVE. :, 





“Canvassers, London.” | Codes: AB, ath Edition, 1883. preteen 1 weaned 





" TAITE, HOWARD & aa Lid., 











63, Queen Victoria Street, London, E.C. 


= “vinta BOYER 






—~, PNEUMATIC LABOUR-SAVING 
=" APPLIANCES. 


ong HAMMER 
FOR 
CAULKING AND CHIPPING 


Telegraphic Address : 
"“"CAULKING, LONDON. 


Telephone: 618 BANK. 


<= _ FULL PARTICULARS 
s ON APPLICATION. 





RIVET TER 


miuey SHOW ROOM: QUEEN VICTORIA STREET, 


WHERE TOOLS CAN BE SEEN IN di 
OPERATION. TAP = ee 


AIR ORILI 





ae DRILLING 








SINGLE MOTOR ELECTRIC 
TRAVELLERS, 
STEAM CRANES, 
SINGLE CHAIN GRABS. 





HENRY J. COLES, | 


London Crane Works, 


DERBY. 


REMOVED FROM “e 


} VU SUMNER STREET, SOUTHWARK. 
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ANGYES 


PETROLEUM (or Gil) ENGINE 


“OTTO PRINCIPLE.” PINKNEY’S PATENTS. 

















RUBSIA. 
@. Koeppen & Co., Moscow. 


AUSTRALIA. 
Bennie, Teare & Co., Melbourne, Sydney, 
Perth and Coolgardie. 





FRANCE. 
Roux Freres & Cie., Paris. 


NEW ZEALAND. 
J. Chambers & Son, Auckland 








BELGIUM, RHINE PROVINCES 
and DEPT. DU NORD, FRANCE. 

















Hy. Wilford, Brussels. GREECE. 
N. D. Sourmely, The Pirseus, 
SWEDEN. 
BE. C. Gjestvang, Stockholm. EGYPT. 
T, Cook & Son (Egypt), Ltd., Cairo, 
NORWAY. 
E. C. Gjestvang, Christiania. 
MALTA. 
DENMARK. E. T. Agius, St. Paul's Petroleum 
Tanks, Malta. 


H. 0. Petersen & Co., Copenhagen. 














From a Photo. of the 4 Brake HP. Engine. 


TANGWES LIMITED, BIRMINGHAM. 




























And at LONDON, NEWCASTLE, MaNCHESTER, GLASGOW, CARDIFF, MIDDLESBOROUGH, JOHANNESBURG, BILBAO, and ROTTERDAM. 7796 
Telegrams— Tangyes, Birmingham.” No. 105 B. 
"J 
Rim de vda sel ' 
Yip it Vy. . > SNS \ 
LONDON OFFICE. ‘ ’ ENCINEERS, DESIGNERS AND 


CONTRACTORS. 





3, VICTORIA STREET, 


sS.w. 


Telegrams: ‘“‘GERMISTON, GLASGOW.” 


ABC and 
ENGINEERING CODES USED. 











Cast & Wrought Iron Beef S 


GERMISTON WORKS, 


‘GLASGOW. 


a? Wes : " ; 2819 
VIENNA. 


ves my - 










ag se 
SEX, 
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€>< LABOUR-SAVING TOOLS. 


CAPSTAN LATHES. 

ENGINE LATHES. 

MILLING MACHINES (Plain and Universal). 
Boring and Turning Mills, Planers, Shapers, dec. 





Pratt and Whitney Co.’s Adjustable Multi | Spindle Drills, 








Brown & Sharpe. 


Pond Machine Tool Co. 


F. E. Reid Co. 
Springfield Co. 


AGHN TS FOR: 


Soc. 


Ae. 


Pratt & Whitney Co. 
Bradley Co. 

Walcott & Son. 
Morse Twist Drill Co. 


SOC. 





ALL THE LATEST DESIGNS OF 


AMERICAN MACHINE TOOLS. 


BUCK & HICKMAN, 


280, bi sl ROAD, LONDON, E. = 





cars 





THE TOOL g 


REPETITION 
MANUFACTURERS. 


—o— 


A LATHE & MILLING 
MACHINE COMBINED. 


—_—)—— 


Will turn 2 ft. long and 
swing 14 in. diam., and is 
much handier than an 
ordinary lathe for plain 
turning, 
Will mill any small work 
quite as well as a plain 
milling machine, and is 
much stiffer. 


Exceptionally well made. 





WE HAVE 
32 at WORK. 


-THEWOLSELEy]| | — 


L5 5 .M.Cer 


@ MANUFACTURERS) | 


CONDON 


AND 
BIRM iN CHAM: 


WRITE FOR FULL PARTICULARS TO— 


THE WOLSELEY §, $. MACHINE 0, if. Sydney Works, dina Street, DIRMINGHAR, 


AGENTS: 





Other her Spelt 


as FURNACES 


(see last week’s issue), 


AUTOMATIC 
SCREW MACHINES 


(see week before). 


LARGE 


CAPSTAN LATHE 


With Patent Chuck and Roller- 
feed for Bar work "hes. to 24 in. 
diam. by 2 ft, lon 





AUTOMATIC SLIDING 


AND 


SURFACING LATHES, 





All tested and tried in actual 
operation before leaving 
the works. 


BURTON, GRIFFITHS & CO., Ludgate Square, Ludgate Hill, London; JOHN HOLROYD & CO., LTD., Milnrow, near peal 
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WORKMEN’S COMPENSATION ACT. 


Liability under this Act is underwritten by the 


RAILWAY PASSENGERS ASSURANCE COMPANY 


Established 1849. Capital, 61,000,000. 
ACCIDENT ASSURANCE. FIDELITY a agg 
64, CORNHILL, LONDON. A. VIAN, Sxcrerary. 


STARRETT CO’S 


GEAR AND MILLING CUTTERS. 











Sole Agents for Great Britain— 


CHARLES NEAT & _ 


112, QUEEN VICTORIA STREET, 
LONDON, Eo. 








CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 


OIL ENGINES. 


SIMPLEST, MOST RELIABLE, 
AND MOST ECONOMICAL 
OIL ENGINE IN EXISTENCE. 


any working machinery is doing its 
= ‘ y é a 
gallon of petroleum per hour. It 
1/11/97. Yorks.” 


OOPY OF LETTER. 
work satisfactorily. It is running 
= 4 consumed 42 gallons in 39 hours. 
Sole Makers: RR. CUNDALL & SONS, Ld., Shipley, Yorks. 


Lh (= “The 35 B.HP. Oil Engine that 
10 hours a day without a stop, with 
Tuomas WILKINSON, 
MAKERS OF THE LARGEST OIL ENGINES IN THE WORLD. 


ta) you supplied to drive our stone- 
a consumption of rather over one 
Pateley Bridge, 
Telegrams: ‘‘ Cundall, Shipley.” Telephone No. 75. 2848 











HEAVY TURRET MACHINES, LATHES, 
BORING AND TURNING MILLS. 


We are prepared to offer you Heavy and Substantial Machines, which 
ean be used to Reduce the Cost of your Product. 








TURRET MACHINE H. SWINGS 22in, 


The Bullard Machine Tool Co., 


BRIDGEPORT, CONN., U.S.A. 
AGENTS :— 2610 


CHAS. CHURCHILL & CO., Ltd., London. 


ie 


JOBNSONM és PUIL LIP Ss. 
14, Union Court, Old Broad St., E.C., & Chariton, Kent. 
MAKERS of the MOST MODERN MAOHINES for— 


CABLE MAKING. CABLE LAYINC. 


a | 





And~WORKING- 


) BSIGH: RAWINGS-For. 


a\g DENNE & SIMPSON SORSOITIRG ERNEST re 
be J “28 VICTORIA STREET WESTMINSTER.LONDON.SN% 


SPECIALITIES :—MACHINE TOOLS on best-English & American 
lines. Complete Plants for the production of Light Machinery on 
the interchangeable system. Automatic Labour-saving Machinery 
for all purposes. Hydraulic and Compressed Air Plants. Seamless 
Steel Tube Machinery. GAS and OIL MOTORS. Experiments and 
Efficiency Tests. Inventions developed, perfected and Models made. 
_ Expert Evidence in Patent Cases. 2881 

























= | ordinary Hose 


W. A. MARTIN@ CO. 


SMOKE 
PREVENTING 
EXPERTS. 


Every Description of 
Furnace Fitted. 
oe 2909 





Att WorK GUARANTEED. 











MERRYWEATHERS’ THAT HOSE 


Will Last a Generation. 





















MERRYWEATHERS’ “ DUB-SUB” 


CANVAS HOSE Grip 
Will last out three ordinary Hose F ARMOURED HOSE 
Pipes, whilst o “ INVIOTA” BRAND. 
Rubber-Lined CANVAS HOSE 


MERRY WEATHERS’ 
‘* EXTRA-DUB-SUB ” 


will last out Six 


And other Hoses for all Purposes, 
LARGEST MAKERS OF HIGH-CLASS 
HOSE IN THE WORLD. 


Write fer “HINTS ON HOSS,” 
A Pamphlet giving the History of Hose and Prices. 


68, LONG ACRE, LONDON, W.C. 


and 14, Arcade Chambers, a 
WORKS : GREENWICH. 


ALLEN’S PATENT PORTABLE 
PNEUMATIC RIVET TING MACHINES 


\) 


ONO f- Om. 


ih, 7 

in 7 : 
! 
s. 











—— 
aeieneenmmenll 





e FIixeD Rivett ER 





in 
eee cae uae will work at any 
ee cir is ds charged 


sizes 
ares Se tiecin Sores merited” Rebeca rete ta ay ail a ae stem 





SCHUCHARDT & SCHUTTE, Berlin, Brussels, Vienna. 
ADPHE. JANSSENS, Paris. 


DE BERGUE & OO., Lim: MANCHESTER.™ 
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AND EMERY 
MACHINERY, 
THE LONDON EMERY WORKS 60,, 10-12, Vine St., Clerkenwell, London, E.C. 
Al 5 ‘CONDENSERS. 
THE HIGHEST RADIATING EFFICIENCY, WITH 
taints LIGHTNESS AND STRENGTH. 
The Clarkson and Capel Steam Car Syndicate, Limited, 
DEVERELL STREET, GREAT DOVER STREET, S.E. > 
WiTreovunr -~- DOUBT 
THE MOST SIMPLE, EFFICIENT, DURABLE AND 2 FOR STATIONARY, 
CHEAPEST INJECTOR oN THE MARKET, (4 MARINE, TRACTION 
ee AND PORTABLE 
iW : : BOILERS. 
Ss FP Steam 15 to 240 Ib. 





Do not buy an 


Injector without Lift up to 22 ft. 





seeing the “aang, Ge Feed Water may be up 
to 90° to 140°. 
“INTERNATIONAL.” 
BINNEY & SON, Catherine Street, City Road. 
Show Room: 62, Queen Victoria Street, E.C. 2856 














McDOUGALL’S PATENT 


MECHANICAL STOKER. 


Simple. Durable. C 


Miiwatt Docus, Lonpon. 
Coal bill reduced 25 per cent.. An entire absence of smoke. No trouble whatever with the apparatus. 





Ouustzn Warsr Worss Oo. 
The Mechanical Stokers, fixed 1880, gave this Co. such thorough satisfaction, another set was ordered 


July, 1882. 
Manonzsran ALUM WORKS. 
Twelve years’ rience: Meantime another form of stoker tried, ultimately substituted by the 
McDougall.—P. SPENCE & SONS. 
Found most satisfactory, bo regards of fuel wee nk cae of 
8a , both as econom, » emoke-consumption, 
working parte.—B, BULLOOK, Lo. ? 
Cartmenow Miia, Barusy. 


We find a considerable saving in fuel and labour, besides being practically keless. 


smo: 
ROOKE WILFORD & OO. 


W. B. HAIGH & CO., Ld., Globe Ironworks, OLDHAM. 
AGENTS WANTED WHERE NOT REPRESENTED. 











Fst 
Poi \ 
Pail biiill] Hl. 


{ 
Ss 


ay Tao ee 
DIXON'S IRON & STEEL ROOFS 9 «x: 


ARE THE MOST ECONOMICAL FOR SINGL 
, E SPANS TO 100 FEET. FIRE RESISTING: 
STORM PROOF, QUICK DELIVERY. IRON & STEEL BUILDINGS FOR ALL PURPOSES. ESTIMATES FREE 
YEARS EXPERIENCE: OVER 20000 STRUCTURES MADE. 








You Cannot Make Cars Economically ! 


Unless your Shops are Equipped with Proper Machinery. 
WH MANUFACTURE SUCH MACHINERY I! 
Our DOUBLE TENONER is a Type of it. 


The Feed is Automatic and Continuous, 
and the two ends being machined at one 
time, the capacity is vastly greater than 
that of any single tenoner. Our other 
machines show equal advantages over 
those of other makes. 

















MANUFACTURERS OF 
HIGH-GRADE 


=~ Wood- Working Machinery. 








SS eer rane, retin 
& 00., 20-40, John Street, Cincinnati, Ohio, 0.8.4. 


J, A. FA 
AGENTS FOR GREAT BRITAIN: 


ALFRED HERBERT, Ltd.,'7, Leonard St., Finsbury, Lonpon, E.0.; also Coventry, BIRMINGHAM, 
MANCHESTER and GLasGow. 


AGENTS FOR FRANCE, BELGIUM AND SWITZERLAND: 
AD. JANSSENS, 16, Place de la République, Paris, and Brussuis. 2770 


The Griffin Mill 


BRADLEY PULVERIZ2E EF co., 
37 WALBROOK, 


London, E.C. 














Specially adapted for the fine pulverization of 


PORTLAND CEMENTS, 
PHOSPHATE ROCK, 
FOUNDRY FACINGS, 
GOLD QUARTZ, 

- ORES of all kinds. = 
iat Full Particulars on Application. 


THE UNITED KINGDOM “rcteaenon METALLIC PACKING 


—— PATENT. 


t, —— 
Acknowledged to be the Best, Simplest & Most Durable 
y Packing in the World. 


Suitable for all Types of Locomotive, 
Marine and Stationary Engines. 


Specially adapted for Corliss Valve 
Spindles. 

/ Perfectly Zlastic. Lasts for years 
without Renewal. No Wear of Rods. 

Admits of Drain Cock. 





















’ SUPPLIED TO HOME, COLONIAL & FOREIGN 
RAILWAYS & LARGEST ENGINE BUILDERS. 


Approval and Guarantee. 





















Shafts and pin of 
Siemer’s Martin 
INGOTSTEEL.Webs 





ofbestforgedlron. -~-¥ ; 
ShaftsuptolSinches ~ " yt 
diameter COMPLETED Ga*— “= gE ots, 
iN 70 HouRS from the receipt of dimensions. ° ge? que? 10 ne 


larger Shafts proportionately quick. e 
Above letters to be telegraphed with 
corresponding dimensions. 


aan 
A ‘ wea tee <2 Z A 
* A 4 es 2 siden lek \ 
SF - ae id z ne \> : ie B79 
$s re Ne" alt a e> seh 18% 609 4 <a ea 
, — Fr SS ANT oe cee Nene : 
¢ ee Posi is 3) eae 
\ *" ‘THOMAS RICHARDSON & SONS, LTD 
w\\ “ “ 5 ag 


20° 
7, 














ISAAC DIXON & zscousersONDON 








“ .) wee” “ 5) 
Marine Gugineers', Hevilepeell ‘ 
. v 2 oy 
2864 
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ASKHAM BRO® 
& WILSO 


Sole Makers and Owners of 


THE “STAG” PATENT 
AIR SEPARATOR, 


MADE OF STRONG SHEET STEEL. 


Duplicate Parts, made to Templet, 
kept in Stock. 











OUTPUT.—10 cwt. to 6 Tons per hour, 
ACCORDING TO SIZE 


Over 2,000 in use. 





_WOTUET FOB FINISHED MATERLAL 


SIZE. |  * APPROXIMATE OUTPUT. 


7 ft. diameter. 5 to 6 tons per hour. 

6 ft. diameter. 8 to 4 tons per hour. 

5 ft. diameter. 1 to 2 tons per hour. 

3 ft. 6 in. diameter. 10 to 15 cwt. per hour 

Specially Adapted for Working on 
Cement, Lime, Basic Slag, Phosphates, Manures, Bone Meal, 
Chrome Ore, Animal Charcoal for Sugar Refining, Chemical 
Crystals, Fuller’s Earth, Black Lead, China Clay, Fire Clay, Soda 
Ash, Lime for Bleach, and all Dry Chemicals. 


WILL SEPARATE TO ALMOST ANY DEGREE OF FINENESS, 


NO SIEVES REQUIRED. 


CAN BE WORKED IN CONNECTION WITH ALL KINDS 
OF GRINDING MACHINERY AND MILL=STONES. 
ABC Code (Fourth Edition) used. Engineering Telegraphic Code used. 


A Complete Plant can be seen at Work by Appointment. 
Telegraphic Address: ‘‘ ASKHAM,” 


SEE EE LET. D.*“ 








ORAIG & DONALD, Johnstone, nr. Glasgow, 


MAEERS of EHVHRY OLASS of MAOHINHERY for 


LD.|SHIPYARDS, BOILER, GIRDER AND IRON WORKS. 





PLATE SHEARING MAOHINE. — 








ROBERT WARNER & CO’S 


BORING TOOLS d MACHINERY 


Artesian ia Mining, 
Strata Testing, 
Coal and Mineral Prospecting, 
Pile Sinking, 
) Water Supply, and other purposes. 


Made in all sizes, for all depths. 
a1 ~—- Warranted of the very best materials, 





so ow tn 2 & make and finish, for hand or steam 
7 5 = power, 
ile On a ag manufactured by R. ag & Co., 
and supplied to the 
7 36 15 20 tema 1g Home, Collieries, Mines, Waterworks, 
” * pea ane and Civil Engineers, 
and to 
Indian Collieries, 
Australian Water Searchings, 





Spanish Mines, &¢., &o. 


ROBERT WARNER & CO. 


Hydraulic and General Engineers, Millwrights and Founders, 


97, QUEEN VICTORIA STREET, LONDON, E.C. 


Late 27, Jewin Crescent, E.C. 
AND ENGINEERING WORKS, WALTON-ON-THE-NAZE. 








2850 





Telegraphic Addresses ; “‘ HYDROLOGICAL, LONDON,” or “ FOUNDRY, WALTON-ON-NAZE,” 
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"956 JENEKINS '9OG 
THE PERFECTION OF JOINT PACKING. 


Instantaneous, does not squeeze 
out and not necessary to follow up 
joint. We guarantee it to last for 
years on any and all pressures of 
steam or any kind of joint where 
packing is required. Does noi rot, 
burn or blow out, therefore -the 
best for all purposes. All genuine 
stamped with Trade Mark like cut. 


If your dealer does not carry our goods in stock, write 
for information 
2938 Jenkins Bros., 71 John St., New York, U. 8. A. 

















SPECIALITY: 


Patent Ghrome Ore Bricks 


As used by most of the 
leading Steel Makers 
in England and 
Scotland. 





FOR 
SOAKING 

PITS AND PARTS OF 
FURNACES EXPOSED TO 
ACTION OF MOLTEN SLAG. 



















NEGRETTI & ZAMBRA’S 


Surveying & yg Instruments. 


DUMPY & Y LEVELS. 


THEODOLITES. eosrch 
RAINAGE LEVELS. 
INSTRUMENTS. 
TRANSIT MINERS’ DIALS, 
CIRCUMFERENTORS. rocnnr sumtenme. 
PRISMATIC COMPASSES. CROSS SIGHTS. 


POCKET UNIVERSAL 
SUNDIALS FOR ALL 
LATITUDES, 

LAND CHAINS AND 
MEASURING TAPES. 
STATION STAVES. 
MAGNIFYING LENSES. 
THERMOMETERS, 
POCKET RULES & SCALES. 


POCKET COMPASSES. 


ANEROID BAROMETER 
For Altitude Measurements. 


DRAWING INSTRUMENTS 
and Materials. 


TELESCOPES AND 
BINOCULAR GLASSES for 
LAND or MARINE SERVICE. 





SOLE AGENTS FOR BOURDON’S (own make STEAM GAUGES. 


NEGRETTI & ZAMBRA, Scientific Instrument Makers 


fo H the Queen and al Family, — 
we aah nied Bake tnd Feceion Govemenan “ 
3s, 


EoitiBorktWw VIADUOZ. 
BRANCHES —45, Cornhill, and 122, Regent Street. London. 


PECKETT & SONS, BRISTOL. | 


| 


Od 1707 

















LOCOMOTIV SES ..: 


Of various Sizes with all the Jotent improvements ready for Immediate De- 
F livery. Engines specially design ed for every requirement and gauge. 
aul Telegrams : “PECKETT, BRISTOL.” 


GWYNNE & CO., 


(Late Essex _—_ Beene Bah b agree EmpaNKMEDT.) 


BROOKE ST. WORKS. Holh Holborn, London, £.C., 


The ORIGINAL FIRM and Inventors of 


CEN a PUMPS. 








PUMPING FANS. 
ENGINES oo 
ef largest sizes 
For DOCKS, GIRARD 
DRAINAGE, TURBINES. 
DREDGING, no 
IRRIGATION, CAS 
CIRCULATING EXHAUSTERS. 
AND — 
SALVAGE. FULL PARTICULARS 
oe ON 
Telegrams : APPLICATION. 
“ GWYNNEGRAM, — 178 
iD] 
_ LONDON. Contractors to Admiralty and al TELEPHONE, 66,095, 
AA &ABCCO M1 GAB OC Codes used = wa, Taian a 














RAPID CAULKING, 


CHIPPING, SCALING, AND BEADING TOOLS, 
PNEUMATIC AND STEAM. 


ONE TOOL does the work of 6 to 8 MEN by hand. 


ROSS” ina 


seach 




















supplied complete. 


=. Gk, Eee SON, 


GREENHEAD ENGINE WORKS, GLASGOW. 


Sole Makers of RIGBY’S PATENT STEAM HAMMERS, 




















—— |E 


BY ANY OTHER BRAND 
: mens) 
SIEMENS PROCESS 
GLASS WORKS 


REFRACTORY 
POWER 


AND DURABILITY [4‘<'| 
UNEQUALLED 


SPECIALINTENSE CONTINUOUS & INTERMITTENT HEATS 
GROUND GANISTER 


Ln oe eo 2 2 a Oe 
EFRACTORYCOOOS 


0 SHEFPIELS 


FOR LINING & REPAIRING ALL 
STEEL MOULDERS COMPOSITION AND OTHER HICHLY R 


JCRAYSON LOWOOD&CO.L™ 80ATTERCLIFFER 














KINGHORN "= rPaATENM= 


METALLIC VALVES. 


Are being largely used 
by the BRITISH and 
FOREIGN NAVIES and 





For ECONOMY and 
DURABILITY are not 


Fig. A. 


equalled by any other 


valves made, and can be the principal Steam- 
easily fitted to existing ship Lines. 
pumps. Pa: 
Fig. A, FLEXIBLE FIG. B. MULTIPLEX 
SHEET VALVES. DEAD LIFT VALVES. 





For Particulars and 
Price Liste 


Apply at the Offices 
of the 
2740 





METALLIC VALVE CO., wie Buildings, Water + Steet, — 
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SIMPSON, <= 
STRICKLAND,/{ 


and CO., Limited, 
DARTMOUTH, A 


S. DEVON, 


ENGINEERS. 











SIDE WHEEL 
STEAMERS 


LAUNCHES, YACHTS, 


SPECIAL SERVICE TUGS. 
Speeds up to 26 knots, °™ 








lubricants and never heats. 


No. 1. For SOLID Bearings. 
No. 2. For LINING 


MAKERS 
OF SPECIAL 


BABBITT’S METAL. 
LOW PRICES. 


“Sole Makers : 2549 


N METAL CO., Ltd., 


Emerson Street, Southwark, London, S.E. 


G. WILKINSON & SONS, 


Bradford Road Tool Works, KEIGHLEY. 
















MAKERS OF ALL DESCRIPTIONS OF SPECIAL AND GENERAL 


MODERN MACHINE TOOLS 


FOR ALL BRANCHES OF ENGINEERING. 
Capstan Rest Stud Lathes, Keyway Drills, Serewing, Wheel Tooth Dressing, PATENT PLANING 


and ail kinds of MILLING MACHINES, our Specialities. 2741 


~~— 


TOOLS ALWAYS IN STOCK OR PROGRESS. 
























JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes, 


Wolingim Mil, §@LASS PAPER, “ 
LONDON, 82. BLACK LEAD, &c.. 

















ARC LIGHTING. 


PRAISE FROM AMERICA. 


PORTSMOUTH. —Last Saturday a visit was paid to Portsmouth by Mr. Gilbert, 
the President of the Boston Electric Light Co. (U.S.A.), and Mr. Hosman, the Engineer 
and Secretary to the Company. They are stated to be making a tour of Europe to 
discover the best system of electric street lighting. in order that it may be introduced 
into Boston, which already boasts the largest plant in the world, the street arc lamps 
there numbering no less than 2800. Mr. Gilbert is reported to have declared that, 
though he has been all over the Continent, he has never seen so good a system of arc 
lightiog as there is at Portsmouth.— Extract Hlectrical Review, April 29th, 1898. 


ALL THE LAMPS FOR PORTSMOUTH WERE SUPPLIED BY 


JOHNSON & PHILLIPS, 


VICTORIA WORKS, OLD CHARLTON, KENT. 
And 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 2612 


ESTABLISHED 1859. 


































SUBSCRIBED CAPITAL - £375,000, 





RATES QUOTED 

TO MEET THE 
WORKMENS’ COM- 
PENSATION ACT, 1897, 
EMPLOYERS’ LIABILITY 
ACT, AND COMMON LAW. 


Inspection and Insurance of 
BOILERS and ENGINES, 





OVER 40,000 BOILERS 

AND ENGINES 
UNDER 

SUPERVISION. 





THIRD PARTY FIDELITY 
AND 
GUARANTEE INSURANCE. 








J. F. L. CROSLAND, M.1.C.E., M.1.M.E., Chief Engr, 
EDWARD HADFIELD—Seeretary. 








APPLICATION FOR AGENGIES INVITED. 


ee eeeeeenneeenrneenneneeeneneneettieeeneeneee= essed 











» OTL MILL PLANT 


To Orush all kinds of Seeds or Nuts. 


LAMBERT’S PATENT PORTABLE OIL MILLS. 


INSTALLATIONS TO CRUSH UP TO 1000 TONS PER WEEK. 








Patent Feeding Cake Presses. 


§)\| PRESSES OF ALL DESCRIPTIONS 


INOLUDING 


LAMBERT’S PATENT “CONTINUOUS” & “‘ ALBANY” OIL PRESSES, 


THE MOST ECONOMIOAL SYSTEMS KNOWN. 


OIL BOILING AND REFINING APPARATUS. 


ELEVATORS AND CONVEYORS FOR SEEDS, &c. 





SOLE MAKER, 


ROBERT MIDDLETON, 


SHEEPSCAR FOUNDRY, 2502 
LEEDS, ENGLAND. 








For NG  rRRaR I 
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SINKING PUMPS. 


ELECTRICALLY DRIVEN. 





fab Hayward-Tyler & Co, 


90-92, WHITECROSS STREET, 


LON DON. 


PUMPS & PUMPING 
MACHINERY 


OF EVERY DESCRIPTION 





> 
& 
u 
2 
Pond 
w 
5 


34a 


3NWADNILUVLS HO 
sswva— 


FOR 


STEAM, HAND, OR CATTLE POWER. 





Telegrams: ‘‘TYLEROX, LONDON.” 

















RALPH HORSFIELD & CO. 
Chapel-en-le-Frith, 


Derbyshire. 


Po 





4 





MORTAR MILLS 


Undergeared, Overgeared; Combined Engine, Boiler 
and Mortar Mill, &c. All Sizes. The Best and 
Strongest Mills Made. 


BSTIMATEHS ON APPLICATION. 








Tel Me 
ABO ar hit Oe EstTaBLisHED 1770. 





2722 





“There is nothing like Leather.” 


PATENT OAK-TANNED LEATHER 


“HYDRA” BELTING. 


ee 4; 2 
“sy” ey, 
s a 





“HYDRA BELTING. 


TRADE MARK. REG, 


BY RECENT TESTS PROVED TO BE FROM 50 TO 100 PER CENT. STRONGER THAN 
OTHER LEATHER BELTING. 


—— Price Lists with Tzst Reports on application. —— 


The Ipswich Tannery, Ltd., 


Established over 50 Years. SUFFOLK, — 
CONTRACTORS TO H.M. INDIAN GOVERNMENT. 


JOSHUA HEAP & 00., ld 


OLDHAM ROAD ENGINEERS’ TOOL WORKS. 
ASETON-UN DER-1L.F WE. 


Pipe Screwing Machines up to 12 in. dia. 
Bolt do. do. do. 4in. dia. 


a—_— ALSO — 














WRENCHES AND SCREWING TACKLE 
OF EVERY DESCRIPTION. 


Patent Bolt Screwing and Nut Tapping Machine, 


i M for Dies without 
With Releasing ethers Ma thout Stopping or 











1954 Bolt Tap. 
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Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS). 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON, & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROVAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, E.C. 


Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 








MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars wees for constructive purposes. 


CASTINGS of all ‘kinds ont nee an for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES—Locomotive Carriage and Wagon, to all require- 
ments, oes 


WILLIAM BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY.) 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 


GLASGOoOow . 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORCINGS OF ALL DESCRIPTIONS AND DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lioyds’, Board of Trade, Burean Veritas, Indian State Railway, and other tests at Works. 
SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government. 
CONNING TOWERS, &c., Finished Complete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 

Steel BOILER PLATES of largest dimensions. 

All kinds of FLANGING WORK by Hydraulic Pressure. 9770 























— 


RICHARD KELL & CO. 


Newcastle-on-Tyne, 











ESTABLISHED 1784. 





GRINDSTONES TURNED TRUE 
BY MACHINERY. ™ 














PELTOK WHEEL, 


LARGEST MAKER IN THE as 
NEW BOOK ON TURBINES FREE. 


S. HOWES, 64,;MARK LANE, LONDON, E. Cc. 


The “ Little Giant” DOUBLE Turbine. 








[JUNE 24, 1898. 
WEARDALE IRON AND COAL CO., 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM, ENGLAND. 
MANUFACTURERS OF 


MILD STEEL PLATES & SHEETS 


For BOILERS, LOCOMOTIVE FRAMES, GIRDERS, BRIDGES, &c. 


(LARGEST PLATES IN THE TRADE.) 


ALSO STEEL OR IRON BARS, ANCLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, SINCLE 
ROUND EDCE TYRE BARS, FOR CARRIACES AND OMNIBUSES, &c. 
ALL STEEL MADE BY SIEMENS ACID PROCESS— 
Of the Highest Quality, to Admiralty, War Office, Board of Trade, Lloyds’, Bureau Veritas, British Corporation, and other Tests. 


“ é 66 
BRANDS: STEEL, “eit? IRON BARS, « Warden, midhoe Best Scrap, 
WEARDALE, for Semern, Cylinders, Plough Shares, and other 
PIG IRON Chilled’ Castings. 
HEMATITE, for Steel Making and Foundry Purposes. 


COLLIERY PROPRIETORS AND COKE MANUFACTURERS. 


House. Steam, Manufacturing, and Gas Coals. Coke for Foundry and Blast Furnace use. 
Silica Bricks for Lining Steel Melting Furnaces. Fire Bricks and Fire Clay. 





George Yard, Upper Thames St., — E.C. 
Royal Exchange, MIDDLESBROUG 

tWCASTL E-ON-TYNE, Victoria Terrace, WEST HARTLEPOOL, 
15, Grosvenor Chambers, Deansgate, MANCHESTER. 128, Hope Street, GLASGOW. 2804 


WAREHOUSES :—George Yard, Upper Thames Street, LONDON, E.C.; and GATESHEAD-ON-TYNE 


FORGED DRAUGHT. 


GRANCER’S FORCED DRAUGHT ““"\ousman” 
(Applicable to any Boiles). 
Gives a marvellous increase of steam, 


A. W. GRANGER, 


BROOKE ROAD, STOKE NEWINGTON, LONDON, B. 


evo IMPROVED PATENT FRICTION CLUTCH. 


WILL ALSO ACT AS 
SHAFT OOUPLING 


EASY TO WORK. 


Tudhoe Iron Works, SPENNYMOOR. 


M tile Cham bers, uayside, 
omoes ercantile n a) Quaysi 


















Granger's Patent Compound Blowing Nozzle. 2813 
— ena 








HEYWOOD ANO 
BRIDGE'S 


PERFECTION OF EFFICIENGY. 








STOPS AND STARTS WITHOUT 
INJURY TO THE MOST 
DELICATE FABRICS. 


BALANCED. 


PREVENTS ACCIDENTS 


OVER 160 REPEAT 
ORDERS RECEIVED 
DURING THE LAST TWO 
YEARS, APRIL, ’87. 

A TRIAL SOLICITED 


& POWER 


UNLIMITED. 


TESTIMONIAL EXTRACTS : 


“They wear well. Most 
convenient and efficient. 
There appears to be nothing | 
better in the market.” 

“Runs beautifully true.” 

“* Excellent resulte—have 
put in two more.” 


“ONE OF THE BEST 
CLUTCHES IN THE 
MARKET FOR COLLIERY 
WORK,” &., &c. 

Send for B Catalogue to 
Sole Makers: LUBRICATED. 


DAVID BRIDGE 8.60, te ene Works, "SALFORD, "MANCHESTER, 








ARMSTRONG. STEVENS & SON 


WHITTALL STREET, 
BIRMINGHAM. 


———— 
PRICE LISTS ON APPLICATION. 





NG 
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Vessels can go abroad in pieces or whole 40ft. to 7Oft. long, Stern-wheelers 8Oft. to 120ft. in pieces 


HIGH-PRESSURE or COMPOUND SURFACE-CONDENSING ENGINES & BOILERS 
SUPPLIED SEPARATELY IF REQUIRED. 
MAKER to the ADMIRALTY, EGYPTIAN & SOUTH AMERICAN GOVERNMENTS, &. 2174 
London Office: 12, GREAT ST. HELENS, B.C. 


DEMPSTER, MOORE & Co., 


HEAD OFFICE: 49, Robertson Street, 
(WORKS : Kinning Park.) GLASGOW. 


All Classes of ENGINES, BOILERS, MACHINE TOOLS, CRANES, PUMPS, 
MINING PLANT, &c., &c., for Home and Abroad. 























2767 


London Office: 25, Philpot Lane, Fenchurch Street, E.C. 














2499 














WRBzrTrTra Hairs’ 
Patent Self-contained 











The most Complete and Efficient Machine 
hitherto introdueed to Engineers, 
All Machines warranted to mould — the 


test acouracy and 
The Moline was awestel the VER MEDAL 


by the Society for — of Scientific 
CEARING WHEELS 
Supplied to Consumers. 


TOOTH WHEELS CUT BY MACHINERY. 
R&SFERENOES AND TESTIMONIALS ON APPLICATION 


nie 


Engineers, Millwrights, Iron- 
founders, &o., 


WM. WHITTAKER & SONS, || 








OLDHAM. 10 


David Colville & Sons, tta., 
DALZELL STEEL & IRONWORKS, <w‘ze 
MOTHERWELL, 











SHIP & BRIDGE BRAND 


SIEMENS 


MILD STEEL PLATES 


For BOILERS, SHIPS, BRIDGES, &c., also 


ANGLES, Bulb-Tees, BARS, Channels, Zed Bars, &e. 


Material of the highest quality, tested at the Works to the requirements of Admiralty, War Office, Lloyds, 
Board of Trade, British Corporation, Germanischer Lloyds, Registro Italiano, Russian Imperial Government, 
Bureau Veritas, Indian State Railways, &. 





ORDINARY and NICKEL STEEL INGOTS for FORGING, 
STEEL ROLLS, HEAVY CASTINGS, BLOOMS or SLABS. 


DALZELL 3-CROWN SWEDISH SPECIAL STEEL for FIREBOXES, 
DALZELL 4OROWN NIOKEL STEEL, 36 tons T.8. with 20% Elongation on 8 inches, 


IRON BARS: Rounds, Flats, Squares, &c. 
ADMIRALTY CONTRACTORS, 





OUTPUT OVER 3000 TONWB. 
and “‘Offhabit,” New York. 


2647 


wHEELY 


Telegraphic Addresses: ‘‘Colville,” Motherwell; “Colville,” London; 


APPLY FOR LIST A. 
Central Works, 


W. GUNTHER & SONS, ocorai. 
TURBINES 


(GIRARD & JONVAL) 
FOR 


ANY FALL OR POWER. 
PELTON WHEELS. 


Descriptive Oatalogue on application. Quotations 
on receipt of particulare. 2i66 



































Double arms not required under 18 in. wide. 
Made with single arms up to 24 in. wide. 


PATENT PULLEYS. 


Showing our Method of, aati Risks 








Sa 








/ 20,000 Light. 
. in Reliable, 
\\ Use. Ordinary Method True, 


— 
— 








T. 


| Doveias FRASER & SONS, 


ARBROATH ™ 





Telegraphic Address; “Fraser. Arbroa 
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MONIE, HARVEY 


& 60., Ltd., 


Scotland Street Engine Works, 
GLASGOW. 


ESTABLISHED OVER 50 YEARS. 


MAKERS OF ALL KINDS OF 


SCHAFFER & BUDENBERG, 





77a, Queen Victoria Street, 
LONDON, E.C. 






SUGAR MILLS|—= 


INCLUDING 


PATENT FIVE ROLLER MILLS. 


HARVEY'S 
PATENT 


Triple-Eifet 
. Evaporator 


Now in use in all Sugar Growing Countries, 


AND EVERY REQUISITE FOB 


Sugar Plantations, 


ALSO HIGH-CLASS 


STEAM ENGINES & BOILERS. 





SPECIALTY. 


Sugar Refineries fitted up 
complete for refining all 
classes of Sugar. 


MAKERS OF 


Rolling Mill Engines, 


AND OTHER PLANT 
used in the Manufacture of Steel and Iron. 


Having taken over all the 
drawings of the late firm of 
MILLER & CO., 
Vulcan Foundry, 
COATBRIDGE, 
we are now carrying on the 


Manufacture of Steel Plant in 
all ite branches. ‘™ 





194 & 196, Hope Street, 
GLASGOW. 


Whitworth Street, 
aor core. 





GOLD MEDAL, PARIS, 1878 & 1885. 


GAUGE GLASSES 


AND 


EN AMEILS 
For Iron, Cast-Iron, Copper, &e. 


y GUIBERT” MARTIN 


Patentee & Manufacturer of the 
PATENT 


“ BEACON” 
o GAUGE GLASS, 


Rica through the mand a 
Broad Red Line, thus rendering 
mit very distinct. With these 
glasses the height of water in 
r Boiler can be seen instantly and 
4 as plainly by NIGHT as by DAY. 
a N.B.—All Glasses are of the 
finest quality, and manufactured 


expressly to resist extreme pres- 
sure, 


DEPOT: 


| & 2, FALCON STREET, 
Aldersgate Street, 


> reste ine hora LO N DON, E.C. 







Noiseless Mechanical 
preneey : 








pes Iron Works, GLASGOW. 








STEAM PUMPS, } ig 
DUPLEX AND DIRECT ACTING, 7 
FOR ALL PRESSURES AND PURPOSES. 


ALWAYS in STOCK and PROGRESS. 


PARTICULARS AND PRICES ON APPLICATION. 


Telegrams to “ Hoisting, Glasgow.” 


HIGH-PRESSURE DUPLEX PUMPS. 





















_WITH —- AIR AND STEAM CYLINDERS. 





FITTED WITH SCHRAM’S INLET 
AND OUTLET VALVES, 


Giving the greatest efficiency 


SCHRAM’S IMPROVED 
Rock-Bering Machines, 


2,500 IN —_ eee PABTS OF 





Diamond ‘Peeing 1 Drills. 





OPTIMUS COMPOUND ROCK DRILL 





Censumes 40 per 


(P. J. OGLE’S PATENT). 
cent. less Compressed Air than any other 





Drill, at the same time giving the most effectual results. 





RICHARD SCHRAM & OO. 


CANNON STREET HOUSE, LONDON, E.C. 





Telegrams—‘‘ SCHRAM, LONDON.” 


A.1., A.B.C. and The Engineering Telegraph Codes used. 1939 


———| ENOOH RHODES, novo. 


AIR COMPRESSORS! 


in black is of accra BY 2321 


ARTHUR HAMBURGER 
GOLD MEDAL, Inventions Exhibition, 1886, 


>i STANLEY i 
. | MATHEMATICAL INSTRUMENT 


MANUFACTURER 
To H.M.'s Government, Council of gg Science and 
Art Department, Admiral’ , &. 
Mathematical, Drawing and eave Instrumente 
of every description, of bs highest quality and — 
at the most moderate prices. 
Price List post free. Engine Divider to the rade. 

Address; @REAT TURNSTALE, HOLBORN, LONDON, W.C. 


SURVEYING AND DRAWING INSTRUMENTS. 
LEVELS, 
£7 10s. to £12 5s, 
Drainage Level, £5 ‘bs 
THEODOLITES 
£18 10s. to £26 10s. 













zi SETS OF 
| — _ 
ieeee| 13s. 6d., ioe and 42s, 
: Electr — 
as Figured, 5’ “9 
3 “ee. 95s., to 12, 
T-squares, ‘Angles, 


Second - hand LEVELS, THEODOLITES, 
., by the most — ent makers = eee? reduced prices. 


.LOGUES POST FR! 
Instrum ents Repeivel,. Adjusted, E: hanged and Purchased. 


COTTON WASTES 


in all qualities from 


1LO/G per cwr. 


WRITE FOR SAMPLES AND QUOTATIONS TO 


novo, BRADFORD. 








2782 





FAIRBANKS 


Nee ew ae 




















Prem ca 
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F LOTH W.J. DAVIES & SONS 
Eva EMERY & EMERY Sor! is Ne 
ee (renee Re Yop 
Gye, Detombay, Mce, Delange & Cie,, Ro ty 
ENGINEERING WORKS, ELE: 
HOBOKEN, near ANTWERP. re 
SPECIALITIES. med | A N C A 5 TE R 
APPLIANCES FOR PUBLIC WORKS :— 
Dredgers. — Elevators. — Excavators. —Tugs.—Cen- R.T.M. 
leo gene Eo yy gan Hydrant PATENT 





AND PUMPING ENGINES, 

For Docks, Circulating Purposes, Salvage Work, & 
The Cheapest and most Efficient Pump in the Market. 
From Newest and most Improved Patterns. 
Specialities : Centrifugal Pumps, Fan Engines and High- 

speed Engines, Hydraulic Presses and Pumps, Hydraulic 
Cranes, Accumulators, Hydraulic Rivetters, Lifts of all kinds, 


DRWTSDALE & CO., 


Bon ACCORD ENGINE Wonxs, GLASGOW. 2634 


TELEGRAPHIC ADDRESS: ‘ ACCORD.” GLASGOW. 


; Blue & Ferro-Gallic Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PUNCTUALLY 
STANLEY, 


Railway Approach, London Bridge, S.E. 
New revised Price List post free. 2443 





TELEPHONE No. 4$71. 














MASON S PATENT USED on 


v:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:04 The New ey 

ge 

lack wal 
[JNWEARABLE, — tiomheivai 


0:0:0:0:0:0:0:0:0:0:0:0'O:0:0'O4 New Brighton Tower 


NON. SLIPPING Brooklyn Bridge, 





TAIR TREADS. = op SF cpe ns 


GIAIR TREADS. the Admiralty. 


THE SAFETY TREAD — LTD., 
ney 15, Barbican, London, E.C. 








JOHN BELLAMY 


Engineer and Boiler Maker, 
MILLWALL, LONDON 


Telegraphic Address: “Bellamy, London,” 
Telephone No, 5157, 

















High Olas BOILERS Cf al types. 


Tanks, Cisterns, Cylinders, &c. ™ 





Cranes. — Drawbridges. — ‘Pontoons.— Derricks. — 
Hand & Steam Winches.—Steam Engines.—Traction 
-» Engines.—Plant for Blast Furnaces, Steel Works, 
= Rolling Mills.—Gasholders.—Steam Hammers. —- 
- Shearing and Plate-edge Planing Machinery, &c. 


JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph Whitworth & Oo.), 


BRITANNIA WORKS, oncsa vane, SALFORD, MANCHESTER. 


—— MANUFACTURER OF THE ——— 


Improved TUBE-PLATE TAPPING APPARATUS, 


ALSO 


TAPS for the “ BELLEVILLE” BOILERS, $--. 


AND HVHRY DHSORIPTION OF SORHWING TAOKLE, &c. 


. THE LEADING BOILER GOVERERS. . 


— 


A. HAACKE & CO. 


(CONRAD LAUER). 


—_—_—~eoeoworrerrr''"'‘—“—ers<sn elles. 


HEAD OFFICE: 
Homerton, LONDON, N.E. 


BRANCH OFFICES: 
146, Broomielaw, GLASGOW. 
165, Great Mersey Street, LIVERPOOL. 
88, Side Tyne relanernhie NEWCASTLE-ON-TYNE. 


Specify “ HAACKE.” 2849 


HANCOCK 
INSPIRATOR 


Interchangeable with all standard Injectors in use. Capacities 
increase as steam pressure increases. Minimum capacity less than 
fifty per cent, (50%) of the maximum. 

J Absolutely no adjustment ae either steam or water supply 
under steam. pressures of from 35 to 200 Ib. and 

Durability—abesolute reliability—highest degree of efficienoy—and 
greater range of capacity than any Injector in use. 2860 


THE HANCOCK INSPIRATOR CO., Old Swan Wharf, London _ Bridge, 



























Metallie — 
— Packing. 








CUSTOMERS SAY:— 


“ Perfectly Steamtight.” 


“Need not the Slightest 
tention. ”’ 


‘Rods are Bright as Silver.”’ 


“Save 60% of Friction over 
best Asbestos Packing.” 


All that can be desired.”’ 
“Do not regret the outlay.” 
“Give every Satisfaction.” 


FIXED ON 
APPROVAL. 


Two Years’ Guarantee. 





SEND for DESCRIPTIVE CATALOGUE, 
POST FREE. 





Te HUNSLET ENGINE COMPANY, LEEDS. 


"= LOCOMOTIVE 
TANK ENGINES 









petaeet 
ces, or to suit any 
p Gauge of Railway. 

— ‘_—_—* MADE FOR 


LANCASTER & TONGE, 


LIMITED, 


ENGINEERS, 
PENDLETON, uw» 


NEAR 











On Purchasing Lease or 
otherwise. 2076 


MANCHESTER. 
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GLASGOW 
IRON & STEEL 
COMPANY, 


LIMITED. 
HEAD OFFICES: 


36, ST. VINCENT PLACE, 
GLASGOW. 


Telegraphic Addrese - - “‘ INGOT, GLASGOW.” 


\SRBEREEREEREBREE ED 


COLLIERY 
PROPRIETORS. 


4BELBLEEEEERER BEEED 


MANUFACTURERS OF 
PriG IRON, 


WROUGHT IRON & STEEL, 
SULPHATE OF AMMONIA, 


Coal Oil, Tar, Pitch, &c. 


MAKERS OF 


IRON & STEEL 


Bars, ANGLES, Bulbs. 
CHANNELS, TEES, ZEDS. 
ROUND S 
Up to 7 in. 

RIVET BARS, STRIPS, NAILRODS. 


ELOO PS 


(SPLAYED OR PLAIN). 


Plates & SHEETS to all gauges, 


and for all purposes, 


STEEL 


SLABS, BILLETS, BLOOMS, 
SHIP, BRIDGE, BOILER 


PLATES 
of finest qualities and 
Largest Sizes, 


Up to 135 in. wide and of GREATEST 
weight and AREA. 


PUTT VS 





CVCTVTy 


BLAST - FU RNACES 
AND SULPHATE OF AMMONIA PLANT : 
WISHAW. 


IRONWORKS: 
MOTHERWELL. 


STEELWORKS: 
WISHAW. 


COLLIERIES: 
BAILLIESTON, MOTHERWELL, 
WISHAW. 


BRANDS: - 
MALLEABLE IRON eusscow Qi 
GLASGOW GLASGOW 


@ 


SHIP, 















STEEL 
BOILER. 


TELEGRAPHIC ADDRESS; ‘‘ ALMA, WALSALL.” 


JOHN RUSSELL & C0, LTD 


A semermmcion arr. 
Solid-Drawn STEEL TUBES for BOILERS 


and for HYDRAULIC PURPOSES. 


WROUGHT-IRON TUBES & FITTINGS 


FOR GAS, STEAM, WATER, &c. 


COILS for Refrigerating, Heating, &c. J. &e. J, 








qRBdE MAR 











TANGYES’ MACHINE TOOL CO,, 


LIMITED, 
OXFORD WORKS, BIRMINGHAM. 





_—s—s TenseGRam: TANGYEHS, BIRMINGHAM ** 











. o!\ 
~ * a 
es ceen © ° 
— 
ae We i | 





PiG-IRON - - = 


PENMAN & CO. 


Pe, esa0N Caledonian Boiler Works, GLASGOW. 





Leadenhall House, 101, Leadenhall Street, E.C. 





MAKERS of ALL TYPES of 





: planed and corners thinn 

our Patent gm thus a —g “he 

local heating. Holes a4 end 

isos a — flues bored out and turned up 

on Poe co. have the most complete m — 
ehinery in the Trade. 


HIGH-PRESSURE 
: WHICH SUPPLIED 61 STEAM FOR 44 Steal Boller, 
= HEAVY MACHINERY AT THE In IRON 7 STEE ‘ 
“| PpINBURGH EXHIBITION. |" ASO 





/ways a number of new Steam Boilers 
. poe ready for IMMEDIATE DELIVERY, 


EROS a 
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Wells’ “ Industrial ” 


BIRMINCHAM. OIL LAMPS. 


iE SEAMLESS & BRAZED 
Y 





























TUBES Stendy Light 
F/ FOR BOILERS, CONDENSERS, &. foe Olay 
‘Battery. SELLY OAK.” sat — 








OFFICES, 


FACTORIES, 
WORKSHOPS, 
RAILWAYS, 
DOCKS, &c. 


F IREPROOF TIMBER F LOORS w THEPRESENCE OF WATER IN THE STEEL TROUGHS PROVIDES A PERFECT PROTECTION 


PEASE’S PATENT. 


SuPPLIED TO MESS= NETTLEFOLCS BHAM 


WATER IS ADMITTED BYA VERY SIMPLE AUTOMATIC DEVICE ON FIRE BREAKING OUT 
(See below) 


* THIS COMBINATION OF STEEL AND WOOD MAKES AVERY LIGHT AND STRONG FLOOR. 


Q 





No. 1. Price 25s. ea. 100 Candle Power, 8 hours, 
Brass Container. Consuming about 2} Pints. 








No, 2, 100 Candle Power, 12 hours, strong stamped 

Steel Container, 28s.ea. Fitted with Reflectors, 

18 in. diameter, of Sheet Iron, stamped in one 
piece, and enamell 


OVER 10,000 SOLD 
This Lamp is constructed on the Regenerative 
Principle. The usual Glass Chimney or Cylinder 
is done away with, and in its place are three Mica 

Windows or Panes, 
For Cleaning, Trimming and Lighting Lamp, 
lower Container on to small crossbar by p 
spring which enters central draught tube. 





So eke 
SECTION OF FLOOR 
uP TO [2° DEEP. 


ADDITIONAL SERVICE FROM PUBLIC 
FIRE HOSE TO MAIN ET 
AWS 


FIREPROOF CONCRETE FLOORS. rease's ratenr. 





\Y EKO BLOCK IN Trova | 


7. 

















































a No. 34 
| 3 LANTERN 
SECTION UP TO ODEEP. \ e SECTION OF FLOOR WITH 
THRO F CONCRETE FLOOR 3 
\ SECTION THROUGH SPAN OF CONC \ ANY DEPTH “ UNBREAKABLE” 
4 @ a CHIMNEY. 
K 
8 fa a EACH CORD BETWEEN THE TROUGHS COMMUNICATES WITH Pt rents saponin 
SA ix ae 4 F gurney 10 THE MAIN CORD AS SHEWN. the long-felt want for 
Ee] a LEVEL Pr TROUGH cede teeieen ——-Ti 
=| | [He PERFORATIONS IN THE DESTRUCTION OF ANY CORD ALLOWS THE BALL VALVE TO a moderate price, for. ———@e 
= |THE TROUGHS, : use in Workshops, 
H REGULATING TANK AT CAN BE TESTED FREQUENTLY WITHOUT DIFFICULTY OR DAMAGE. Sheds Brapite 8 : 
EACH FLOOR. CORDS BETWEEN TROUGHS. lars, and on board 








ship, &c. It is ar- 
ranged to either 
stand or hang. 


TheChimneyiscon- ‘ Price §/- each. 
structed of cast metal, and fitted with Mica Panes, 
back and front, which are unaffected by the heat— 
& great improvement over Glass Chimneys, which 
are constantly breaking. 

No. 6. 


This is a new 
and valuable 
Lamp, suitable 
for a variety of 
purposes; ar- 
ranged to either 


FULL PARTICULARS ON APPLICATION. 


PEASES TUBULAR CONSTRUCTION SYND# IL? Srockton-on-TEEs. 





















































stand or hang. 
It has a single 
3 gree 
Mica Ohimney 
AND > (Us 
Price 9I- each. 12 in. sae 
No. 7. 
HURRICANE 
‘ LANTERN. 
NO GLASS. 
SOLD MAEREBRS OF ‘an CONTAINER, 
M M ‘or EXPORT 
‘” = Musker & Vanghan's Improved AUTOMATIC Opening and Closing Gear || since ao noua 
FoR DREDGER GRAB BUCKETS ON SINGLE CHAIN. » This Lampisived with Mica 
well-known ‘Indust 
ANY CRANE WILL WORK THEM. tse of las, the shiping and 
a 
— SEND FOR TESTIMONIALS AND PRICES. — end for complete dssorigtioe Price 





Lists of “ Industrial” Lamps. 








JESSOP 4, APPLEBY BROS Me media om, 
® & 102, Midland Road, St. Pancras, 
LONDON. 2400 


(LEICESTER AND LOnDON.) LIMITED, Branch—CaRnaRvon Staser, MANCHESTER. 
Offices: 22, WALBROOK, LONDON, E.C. —- Works: LEICESTER. **; races 











22 


[June 24, 1898. 


ENGINEERING. 








“STANDARD” 


TWIST DRILLS. 








Made from the 
best Sheffield Tool 
Steel, consequently 
homogeneous and 
of even temper. 
These Drills are 
not hot forged in 
the old-fashioned 
way, but are 
milled out cold on 
specially designed 
machinery, and 
backed off by 
special process. 
The grinding line 
is also scratched 
on by an ingenious 
method, avoiding 
the possibility of 
the Drill breaking 
from that point, as 
is often the case 
with other makes. 
These Drills are 
heated for tem- 
pering in special 
oil stoves, by im- 
proved means, and 
are better finished 
than any other 
make, 


WUVUeneeeHm01M1 


Complete Stocks 


* oF 


TWIST DRILLS, 
REAMERS, 


TAPS, 
DRILL CHUCKS, &c. | 








C. W. Burton, 
Griffiths & Co. 





LONDON . 2749 
1, 2&8, Ludgate Sq., Ludgate Hill, E.¢,}: >= 
BIRMINGHAM : 9a, Dale End. |: = 





ECONOMY—CLEANLINESS—CERTAINTY. 


TAUFFER’S LUBRICANT 


Reg. Trade Mark. 


TANDARD MACHINE GREASE 


AVING 80 To 9O*% ovER LIQUID OIL. 
PAT, STAUFFER & ‘‘TELL-TALE” LUBRICATORS. _ ..., 


oe MAKERS: | RIER BROS. 


CUMBERLAND WORKS, CAMBERWELL, 8§.E. 
Office: 1, Great George St., Westminster, 8. w SLONDON. 


WALTER DIXON & CO. 


ELECTRIC POWER ENGINEERS, 


GLASGOW. 


Specialists in the application of Electricity for Power purposes, and conversant 
with the latest British and Continental practice. ons 


PRODUCTS. 


BRITISH 






























LU COMPANY, 


Manufacturers of Superior Brass and Iron Valves, Whistles, Lubricators, Injectors, 
Oil and Grease Cups, &c. Write for Catalogue. 2939 


General Offices and Factories : CINCINNATI, o., U.S.A. 


26, Cortlandt Street, NEW YORK. 
35, Great Dover Street, LONDON, S.E. 











NIAGARA FALLS STEAM PUMP. 


In Steam Economy it has norival. Will pump almost anything. 

Will work suspended on achain. Needsnooilorpacking. The valvesare of the simplest 
kind, therefore cannot get out of order. Noskilled attendant or attention is required. Noex ra 
parts required to save steam asin other pumps. It is a steam saver in itself. 

For Mines, Wells, Docks, Quarries, Coal Washing, and other numerous uses where a simple handy pump is required. 
Nore.—Pumps, Pipes, Boilers, &., stocked ready for immediate delivery for sale or hire. 

Saves 55 to 75 per cent. of Steam, and has the smallest Steam Pipe in the World. Compare the size of 
our Steam Pipe with other Pumps of its class for quantity of water thrown on any given lift. 

SIZES AND CAPACITIES. 










Number .. = es oe 
Capacity in gals. perhour .. 
Height of pump, inches 

Area of floor space, inches .. 
Size of steam pipe, inches .. 


oe 1 | 2 
.-| 1000 | 2500 


3 4 5 6 7 
3300 | 6000 | 10,000 | 13,000 | 18,000 
i 23 | 39 42 
..174 x 8 10 x 12 


“% | $2 | 85 | 2 
11x12} 14 x 17/17 x * 17x ‘es x - 





| 
s.1 4 | 4 





Dia. of suction pipe, inches .. a 1} 2 2} | 4 
Dia. of delivery pipe, inches ae ae a 1} 25 3 3 | — 33 
Approximate weight in Ibs. .. ..| 48 112 140 | 224 | 308 364 | 560 
Number .. - oo) 8 14 


as 45 9 10 | a oe | 
Capacity in gals. per hour .. — .. 22,000 30.000 | 42,000 62,000 85,000 120,000 200,000 
Height of pump, inches oat 54 | 60 96 - = 
Area of floor space, inches .. .. 22 x 2627 x 32/32 x 
Size of steam pipe, inches .. ee i 1; i} 
Dia. of suction pipe, inches .. on 5 ie en 
Dia. of delivery pipe, inches .. = 4 6.) 7 

-| 896 1120 | 1792 2464 _ 


Approximate weight in lbs. .. 
at our works on a 20 ft. lift, with a boier 


67 
3636 x 42 48 x 53 
| 1} 4 
1 


) 
/ 


ao 





Ce 
Sa 





a t SS 
AA 


a 
BF 
6 





The number of ons given in the list are actual tests 
pressure of 60 P eget pump being tested twice before leaving the works, and a record of steam, 
consumption, and performance kept for reference. 


When other Pumps give up working at Low Pressure our Pumps still go on pumping, and will con- 
tinue to do so dene ny 1. a steam, according to the height the water is thrown. "RITE FOR LISTC, 


W. T. ELLISON & CO., Ltp., ENGINEERS, 


IRLAMS-O’-TH’-HEIGHT, MANCHESTER. 5000 
Telegrams ; ‘‘ ELLISON, TgLaMs-0'-TH’-Herent” (two words). 


a) 


AAAs 








2 fy rere nee 











=< EERE 


So IGEEsatiar beiniite inh aacesthaseaidl enatanmacneemnemnmenteeatieamneeaaEEeeneene 
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AUGUSTIN NORMAND & CO., 


Engineers & Shipbuilders, HAVRE (France). 
SOCIETE ANONYME DES 


FORGES BT CHANTIERS DE LA MEDITERRANEE 


a HAVRE (France). 
=| Sa 


: A : : 
ees a re SORE ; 


j a vA! H 
U afe 
a Chiao aaa te 


Tidus 








a = ia e. 
=. 














3728. 


NORMAND- SIGAUDY'S P Patent ‘WATER- TUBE BOILERS for High- el Mail Steamers, large Yachts, Oruisers a Battleships. 
NORMAND-SIGAUDY’S PATENT FEED REGULATOR. 


AUGUSTIN NORMAND & CO. 


Engineers & Shipbuilders, HAVRE (France). 
NORMAND’S PATENT BOILERS. 


Applied to the ‘‘Forban,” the fastest Torpedo-Boat afloat. 


NORMAND’S PATENT FEED HEATER. 


16 to 20 per cent. Economy of Fuel. 


NORMAND’S PATENT FEED DISTRIBUTING ARRANGEMENT. 
NORMAND'S PATENT FEED-WATER FILTER. 


Adopted by the French and other Governments. 700,000 I.HP. already 
fitted with this Filter. 


NORMAND’S PATENT CYLINDER RELIEF VALVES. 


The consumption of fuel in Normand’s Torpedo-Boat Engines, which are fitted with the above “P liances has, in the officla] 
Government trials, been repeatedly as low as 1.1 Ib. per I.HP. per hour at low speed, and 1.7 lb. at maximum speed. 
The total weight of Engines, Boilers and Water has been brought down to 36 Ib. per I.HP. 


SOLE REPRESENTATIVES IN GREAT BRITAIN— 


ROBERTSON & OUTRAM, 28, Victoria Street, WESTMINSTER, S.W. 


Tele. Address : nyenoure. LONDON.” Telephone No. 128 (Westminster). 2478 


SHEPHERD, HILL & Co, Lr, 












































MANUFACTURERS OF HIGH - CLASS MACHINE TOOLS. 2262 
Oontractors for Machine Tools to H.M. War Office, the Lords of the Admiralty, the Council of State for India, the Crown Agents for the Colonies, Foreign Governments, 





NEW CATALOGUE of the A BC ROTARY DRYERS, seven styles, 20 standard 


sizes, sent post free on application. 


and we have supplied 


Drying is our speciality ; we have 25 years’ American and 5 years’ European experience, 


Drying Apparatus to the leading manufacturers in most important trades. 


Let us know your requirements. 





CELE: AMERICAN BLOWER CoO. 





HEATING AND DRYING ENGINEERS AND CONTRACTORS, 


70, Gracechurch Street, LONDON. 


BRANCHES THROUGHOUT THE WORLD. 
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ON ADMIRALTY LIST. 
TELEGRAMS **POSSIL, GLASGOW.” 


casa, 


Possil an Works, GLASGOW. 











PATENT HYDRAULIC BOILER FLANGER. 


MACHINE TOOLS 


FOR 


Boilermakers & ‘Shipbuilder: 


BENDING, PUNCHING, SHEARING, PLANING, 
RIVETING and DRILLING MACHINES. 
HYDRAULIC CRANES, PRESSES, &e. PUMPS 

and ACCUMULATORS. 2650 


HYDRAULIC PLANT tor DOCKS, RAILWAYS, &c. 
Heavy Plant for Iron and Steel Works. 





PoesRanf 





tS 
pCeNntu MVI 


— LONDON} 











a GRACECHURCH STREET, LONDON, E.C. 


ASBESTOS COMPOUN D 


SUPFLIED IN FOUR CONSISTENC‘ES. 
Is the BEST and CHEAPEST ASBESTOS LUBRICANT IN THE MARKET, and a perfect substitute for Asbestos 


Greascs offezcd at fancy prices, 










BRANCH 
OFFICES: 











Ask for Sampics and Quotations. 2824 
ILEE BuiLoincs 


pe: Hore NSS. GIASGOW. & _— 
The BURHAM BRICK, LIME, & CEMENT CO., Lid, 


7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 


BURHAM WORKS, near AYLESFORD, KENT. 
London Depots; BURHAM WHARF, Belvedere Road, Lambeth; VICTORIA WHARF and Draw Dock, Nine Elms, 


PORTLAND CEMEN T. 


Grey Stone and White Flare Lime. Great Culand Cliff Hydraulic Lime. 789 
Gault and Clamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 


. SMIiIT., Joun., 


SHIPBUILDER, ENGINEER & BOILERMAKER, 
ROTTERDAM, HOLLAND. 









































‘a 


— 





Sternwheel Steamers, Gunboats, Cargo 


Compound, Triple and Quadruple Expansion Marine Engines, 
2731 





Steamers, Screw and Paddle Passenger Steamers. Dredgers, Hoppers, Barges and Tugboats. 
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mee 


For Working all kinds of Clay. 





The stiff or semi-plastio system of Brick-making for 
producing a dense plastic pressed brick ready for im- 
mediate removal to the kiln was invented by us 28 _— 

y all 


ago, and it is most successfully working in near 
parts of the world. 

DOUBLE THE STRENGTH OF ANY OTHER 

MACHINES IN THE MARKEY. 


Brick plants for producing the best plastic-pressed 
facing bricks on the most economical system. 


Awarded Three Highest Medals at Adelaide 
Exhibition, and the ONLY Gold Medal for 
Brick Machinery at prs Melbourne Exhibition, 


BRADLEY & GRAVEN, 


WESTGATE COMMON FOUNDRY, 1577 


WAKEFIELD, ENGLAND. 


<CCLi kk 


oe 
Kcr 









CRAVEN’S PATENT BRICK MOULDING AND DRESSING MACHINES. 


VOSPER & CO., 22°, Broad St., Portsmouth, 


2A OKT PUMPS. | OIL ENGINES & LAUNCHES GOMPLETE. 














: 





















Oil Engines from 4 Brake HP. to 20 Brake HP., using the ordinary 

household paraffin. Also Launches fitted with Oil Hngines com- 
eT Tr plete, and all kinds ot Steam Marine Hngines and Boilers. 

» Plunger .. iit 2 5 | 


Pile AES SEND FOR LISTS TO— 


Send for fall Lists, which include | WOQGPRR & CO., PORTSMOUTH. 


Horizontal Double-Acting Pumps. | 


STEEL & IRON FORGINGS 


UP TO ANY WHIGHT. 


- Vertical Single-Acting. 
Dia. of Oylinder .. it 


1} 
1 
5 


in. | 13 | 


in. 22938 
£ 





























RS 


ON ADMIRALTY LIST. 





Hollow Shafting Finished 
in Patent Machine for ¥, 
Boring from Each End ie 
simultaneously, 
This Orank was finished in 


18 days. 
Weight of Steel’ Tagota ased 











DENNYSTOWN FORCE 60. 


33 tons Oowt. 0 gr. = 
weight, 
— 11 tons 6 owt. 1 qr. 
and 
“meee vanes MBARTON 
“ FORGE, DUMBARTON a 








EMPLOYERS LIABILITY. 


““EVERTRUSTY ” 
PATENT CAUCE-CLASS 
PROTECTORS 


(Wire Embedded Glass.) 








| 
SE 


4 


FB 
aS; Fe F 


REFLECTOR 


(Clearly indicating water level 
at day time and at night). 


PATENT FACE AND EYE ——— 
PROTECTORS 


(For Mortar Wheels, &c.) 


PATENT RESPIRATORS =~ 


(ProtectagainstN oxiousGases, 
Fumes and Dust). 


nie 
5533 
6d € 





it, 
pk 
. 2 


= 













I 


II 


ets, 


{ 


TY 


PATENT BELT-LIFTING ; Yj 
APPARATUS 


(For Lifting Belts on Pulleys 
while in Motion). 


AND ALL OTHER KI Ds OF 


SAFETY FITTINGS. & 
SOLE LICENSEES- 
WALLACH BROS., 


57.GracechurchS! Lonpon.E.C. 


WEBB & SON, 


TANNERS, CURRIERS, 
Fellmongers, 


GLOVE AND GAITER 
Leather Dressers, 
















12 First-Class Medals 
AWARDED. 





Combs Tannery, Stowmarket. 


Price Lists and Te»ms on application. 





Specialities : 
LAUNDRY 
_PLANT. 
COOKING 
APPARATUS. 
BATHS AND 
WASH- 
HOUSES 


= Catalogues, Plans 
and Estimates 





= 


= 5 ; —~ ass § ; Se - ema 
W. SUMMERSCALES & SONS, Ld., *pocmix 
KRBEIGHLEY-. 2857 


Lowpon Orrice: Chiswell House, 133, Finsbury Pavement, E.C. 
REPRESENTATIVE: THOS, G. NEWTON, M.I. Mech. E. 
Telegrams : ‘‘ Rinsing, London,’ Telephone: 165 London Wall. 


THE UNIVERSAL 


WATER METERS 


Are the Best & Cheapest 
in the World. 













ALL SIZES 
from 4” to 1” 


a ma IN STOCK. 
For further 
particulars apply to~ 


THE UNIVERSAL 
WATER METER CO., 


LIMITED, 
86-38, ARLINGTON STREET, 
LONDON, N. = 2726 





GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Cement to 

any part of London by boat, rail or cart; ard to 

every part of the kingdom by rail and boat direct 
from their 6364 





; Hole through Pin, 8 tm, fo 


EXCEPTIONALLY QUICK DELIVERY GIVEN | 
FOR FINISHED CRANK SHAFTS. ao | 





Stockton, Wilmcote, and Harbury Works. 
Chief Offices: WARWICK. 


WORCESTER WHARF, BIRMINGHAM ; 


Depots : 
18, SOUTH WHARF, PADDINGTON, W. 
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THE LEEDS ENGINEERING & HYDRAULIC C0., 


Providence onte Cross Stamford Street, Leeds. 
ON ADMIRALTY LIST. 









Hargreaves’ Patent Piston in 
Hydraulic Actuating Valves, and 
Balanced Slide Valves. 


HYDRAULIC, COLLIERY, 


AND 


GENERAL ENGINEERS. 
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MERCH SHIP WINDLASS CO., Providence Rl, U.S.A 


MANUFACTURERS OF 


THE “PROVIDENCE” 
WINDLASSES AND CAPSTANS. 


The Best in the World. 


HAND AND STEAM WINDLASSES. 
HAND AND STEAM CAPSTANS. 
YACHT WINDLASSES AND CAPSTANS. 
STEAM TOWING MACHINES. 
IMPROVED SHIP MACHINERY. 


The “Providence” Latest Improved 
Steam Capstan Windlass, 


Patented May 1, 1883; Ju.y 31, 1888; Fes. 17, 1891; and Dec. 8, 1896. 
We furnish the most Convenient and Efficient Windlass in 


use, It ee ig strength with the same ioe than 
indlass made in the World 








The SHAW é & SPIEGLE Patent AUTOMATIC STEAM TOWING MACHINE 


Patented June 5, 1888; Juty 16, 1895; and Juwe 16, 1896, 





The distinctive feature of this machine 
is that by means of its driving and 
cushioning steam cylinders, there is 
provided an elastic steam cushion, with- 
out which the hawser would be continu- 
ally straining and frequently breaking. 

When the strain on the hawser be- 
comes greater than the machine is set 
for, the machine automatically pays out 
the hawser until the strain is relieved, 
when it automatically winds in the 
slack hawser that has been paid out, so 
that the whole of the hawser is never 
unwound. 

In rough weather, 10 per cent. better 
time can be made with this machine 
than without it. 

We have 36 of these machines in 
operation, and every one is giving per- 
fect satisfaction. We will be pleased to 
give a list of the vessels on which we 
have placed these machines and the 
names and addresses of the owners, 








For steamships this invention is 
well adapted, as better assistance 
can be rendered to disabled vessels 
to bring them to port than can be 
offered by any other means hereto- 
fore available. The day is not far 
distant when, in the natural course 


of events, this machine will be an 
important part of the outfit of every Full particulars can be obtained of the Manufacturers ; FRANK 8S. 


first-class steamship. The salvage MANTON, Agent, Providence, R.I., U.S.A.; or their Representatives 
gained by the saving of one ship ‘” the United Kingdom, G. T. SOLEY & CO., 25, Castle Street, 
would pay for many of these ma- LIVERPOOL: Telegraphic Address, “‘ SOLEY, LIVERPOOL.” 





‘FLEMING & FERGUSON’S PATENT” 
QUADRUPLE, TRIPLE AND COMPOUND 


VERTICAL EXPANSION ENGINES. 


ADVANTAGES IN THESE ENGINES. 


NO DEAD CENTRES, CAUSING VERY UNIFORM EFFORT ON CRANK PIN 
AND PERFECT STEADINESS. PERFECT GOVERNING. 
SMALL COST OF ENGINE HOUSE aND ENGINE BED. 
HIGHEST ECONOMY IN FUEL. SMALL AMOUNT OF FRICTION. 
INCREASING EFFICIENCY OF ENGINE. ALL PARTS EASY OF ACCESs. 


AE Man CR BE AER 























































































































Also Makers of all kinds of HORIZONTAL ENGINES. 





LANCASHIRE BOILERS 


Up to 200 Ib. Working Pressure. 
MILLWRIGHTS’ WORK IN ALL ITS BRANCHES. 


PATENT QUICK-SPEED N.D.C. COMPOUND ENGINES, 


For Electric Lighting and other Purposes. 











SOLE AGENTS “CROMPTON’S 
IN PATENT” 
LANCASHIRE METALLIC 
FOR PACKINGS 
M‘INNES’ FOR 
PATENT PISTON ROD 
INDICATOR. GLANDS. 














WRITE FOR CIRCULARS AND PRICES TO— 


JOHN MUSGRAVE « SONS, L?. 
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GLOBE IRONWORKS, BOLTON, LANC. 
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Thomas Turton & Sons, 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENCINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORGINGS, SPRING STEEL, 


Tool Steel. 
SHEAF WORKS, SHEFF 


London Office: 90, CANNON STREET, E.O, 
Boston, U.S.: 40, KILBY STREET. — 


GRAFTON & CO. _ 


CONTRACTORS TO H.M. GOVERNMENT. 2637 
CYCLOPS WORKS, 


BEDFORD. 








Telegrams— 
we “GRAFTON, BEDFORD. 









Illustrated Descriptive Price List free on _—s 








The oldest 
The best 
The cheapest 


eee Wheatland Works. 

LOND : 97, Queen Victoria Street. 
MANCHESTER S 31, Corporation Street. 
GLASGOW : 33, Queen reet. 
BIRMINGHAM : 30, Temple Street. 
BRADFORD : 3 Godwin Street. 
NEWCASTLE : Royal Arcade. 
BRISTOL : 25, Bath Street. 

PARIS : 119, Rue de Flandre. 

HAMBURG : Graskeller 17. 
JOHANNESBURG : 5, Choriton Chambers. 


Sole European Agents for the “STANDARD” 
DODGE WOOD PULLEY. 1519 


Large Stocks at all the above addresses. 


Belting. 





The British Thomson-Houston, falta 


ELECTRICAL ENGINEERS & CONTRACTORS. 
TRACTION, LIGHTING, 





POWER. 





Standard Type of Gunster ind Motor for Power Work. 


THOMSON RECORDING WATTMETERS, ARC AND INCANDESCENT 
LAMPS AND ALL GENERAL SUPPLIES, 





ADDRHBSSBS : 


THE BRITISH THOMSON-HOUSTON CoO., LTD. 


BRANCH OFFICE: 83, Cannon Street, London, E.C. 


63a, ST. VINCENT STREET TELEPHONE : Nos. 879 & 760, BANK. 2915 
GLASGOW. TELEGRAPHIC AppREss: ‘‘ASTEROIDAL,” LONDON. 


An — nsable, money saving outfit for ee all Flat and Taper-seated Valves 
Faucets, from } to 12 in., without disconnecting them from the Pipes. 
It does oan: grind the’ seat, but cuts it with steel cutters that make a perfect steam joint, 


UPA 4 MADE IN FOUR SIZES :— 


} in. to4 in., lin, to6in., 8 in. to9in., and 4 in. to 12 in, 
Don’t Buy a Valve Ro-esatiog Tt Machine 
Valve Reseating Outfit. 





until you investigate the ‘‘ MORSE.” 
AGENTS WANTED. 
For further Particulars, apply to— 


. M. GARTMAN, 


93, Leadenhall Street, 

















BAKER’S ROTARY PRESSURE BLOWERS AND enna Tene 


WITH ALL THE LATEST IMPROVEMENTS, 







CAST STEEL 
SPANNERS. 


ADOPTED BY H.M. INDIAN COVERNMENT. 
Single or Double-ended Light, Strong, Durable. 


FOR CUPOLAS, SMITHS’ FIRES, BASIC 
PROCESS, REFINERIES, &. 





STEEL, IRON & BRASS CASTINGS, TOOL STEEL, FILES, | 
FORGINGS, BESSEMER BARS, &e. 


BAKER BLOWER ENGINEERING CO., Stanley St., SHEFFIELD, 


Successors to SAVILE STREET FOUNDRY & ENGINEERING CO., Ltd. 1157 








zsxoTo™ 
D Telegrams : 


** Raltway, 








DagLineton.” 
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“" GEO. CRADOCK & CO. 


Chicago Exhibition. WIRE ROPE WORKS, “O77 4X XCESEE"E ESE... WIRE DRAWING MILLS, 


Original Manufacturers of Registered Trade Mark 


LANG’S All Wire used in the Manutacture 


of our Ropes is drawn by vur- 
PATENT ROPE Wie Hols exclusive 
AUSTRALIAN Orrick: 


own use & on no account what- 
GEORGE CRADOCK & C0., ever do we supply the Trade, 
VICKERY CHAMBERS, 


Lonpon OFrica— 
82, Pitt Street, 


7, EAST INDIA AVENUE, 



































ron Ey. 

JOBANNESBURG OFFICE : The above itiustration te from one of Oradock's Tmproved Plough Stes! Ropes, Galvanised (our special construction of Lang's Patent Lay) originally $40 yards long. Fn ‘ 
Balmoral Chambers, ‘en out in February, , after working four years in a shaft which was v Sek nal tx wide Uo eter Sar & corrosive nature, and raising 2,680, _ ° 
1, HARRISON STREET, **"sustuiaiictne yo SSE EEA inleseaaharuriats avcoitat Dea we" AOR Ragen Doar 
Three Highest Obtainable Awards from the R. A. Society. ‘Pi R | a ST Mi A N Upwards of 100 Supplied to Governments alone. 
( : | EN Gj N ES eoorenanens = THE HOME, COLONIAL, & FIFTEEN FOREICN COVERNMENTS. ) q E DG ERS 

STAND No. 1898, North , 3 2 
WORKS: Holdernese Foundry, Hull WACHZING SEXEIBITION, MP ERIAL alery scorn. LONDON OFFICE: 732, Quoon Victoria at, EC. 











STERN WHEEL tah =~ 


BT YARROW & CO., Ltd., saeeestentehceniestieiaie 

















i. oe ee, ere testes > % oo # 





“INEZ CLARKE,” [650 ft. by 28 ft.; speed, 15 miles an hour; draught, I5in. “STEPHENSON CLARKE,” II6 ft. by 24 ft.; speed, 13 miles; draught, !3 In. 
These vessels have been successfully running on the Magdelena over !4 years, and are still in thoroughly efficient condition. 


Stern Wheel Steamers have been found by experience to be the best 7 of vessel for shallow river navigation, and of these, Messrs. YARROW have constructed 
a large number of successful examples for all parts of the world. ey build them varying in length from 60 ft. to 200 ft., and in draft from 6 in. to 18 in. 


“THE ENGINEHRING THLEGRAPH CODE” USED. 22 


CROSBY STEAM GAGE & VALVE CO. 


TRADE MARK 
Goip Mena. (HianEsT Awarp) i 
Hiarest Awarp 











PARIS EXHIBITION, (889. 
WORLD'S FAIR, 1893 





Manufacturers of Steam Engine Indicators, Sight-Feed Lubricators, “ Pop” Safety 
Valves, Water Relief Valves, Chime Steam Whistles; aud Sole Azents 
for the Mason Reducing Valves, and Ohapman Full-way Stop 
Valves, for Water, Steam, Gas, Oil and Ammonia 


A LARGE STOCK ALWAYS READY FOR IMMEDIATE DELIVERY. 


75, QUEEN VICTORIA STREET, LONDON. 


OROSBY-WAAREN-HAUS, Rodingsmarkt, 38, HAMBURG. 37 CROSBY IMPROVED 
CROSBY INDICATOR, for High Speeds. HENRY CHAPMAN, 10, Rue Laffitte, Paris. | SIGHT-FEED LUBRICATOR. 
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SMEDLEY BROTHERS. Li. 


Eagle Ironworks, BELPER, DERBYSHIRE. 


EDGE RUNNER GRINDING MILLS 


FOR ALL DHSORIPTIONS OF MATHRIALS. 1204 














ESTABLISHED 1777. 
MAKERS OF 


726 OIL MILLS, 
Hydraulic Ram & Pump Leathers, 
THE KINGSTON PATENT 


O DREDGER & EXCAVATOR. 


Catalogues and Prices in English, French, German, and 





Spanish, free on application. 


S ROSE, DOWNS & THOMPSON, Lo 


GOVERNMENT CONTRACTORS, 


OLD FOUNDRY, HULL, 


Dunster House, 12, Mark Lane, London, H.O, 
76, Cortlandt Street, New York. 








Interior oe. Large Sasa Nanaia Oil and Cake Mill -~ ies gat euantouts . 
on our system. On Admiralty and War Office Lists, 2663 Bucket Grab working in Sand and Gravel. From a Photo, 








JOHN HETHERINGTON & SONS, 


“ nein andes M A N GC a | E STE R, basa oy es LIMITED, 


MAHREENRS 


or 


HEAVY 
MAGHINE TOOLS 


uae’ = STATIONARY, 1,0C0., AND 

=" MARINE ENGINEERS, 

OILER MAKERS, ARTILLERISTS, 
SHIPBUILDERS, &., &¢. 




























CONTRACTORS TO HOME AND > POMiion GOVERNMENTS. Special Water Motors. 
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STOTHERT we PITT, umrrep. 














ELECTRIC 
CRANES : : : 








As made tor the East and 
West India Docks. 


TITAN POR BUILDING HARBOURS. Southampton Harbour Board. 


HARBOUR MAKING PLANT. 


TITANS from 10 to 100 tons. 


Concrete Mixers. Ratiway Plant. Turntables. 
Water Crames. 


PUMPS. HYDRAULIC MACHINERY. 


BOILERS. HIGH-CLASS ENGINES. 
BATH, ENGLAND. 


TELEGRAMS: “STOTHERT, BATH.” 6007 


ALEXANDER PENNEY & CO. 


“FINITINGS Eonpox.» 107, FENCHURCH STREET, -_LONDON, ENGLAND. CORRESPONDENCE 


Codes used: A B C, Engineering Telegraph, and our own. 



































Oo eeeeeeOeeeeeuwnrsP 2 ees 0 00". | 


PORTABLE AND LIGHT PERMANENT a. TRAMWAYS AND ROLLING ae. 








"SAALOWOI01 








“SNOOVM ONY 


SWITCHES AND CROSSINGS. 
TURNTABLES. 
SIOVINUVD 





OPEN GOODS WAGON FOR 30-in. GAUGE LIGHT RAILWAY. COVERED GOODS WAGON FOR 30-in. GAUGE LIGHT RAILWAY. 


STEEL SLEEPERS, STEEL CASTINGS, STEEL SHEETS AND BOILER PLATES, STEEL ANGLES, JOISTS AND CHANNELS. 
HYDRAULIC PRESSED STEEL LOCOMOTIVE CARRIACE AND WACON FRAMES. 
STEEL CIRDER TRAMWAY AND OTHER RAILS, ALL SECTIONS, FORCED AXLES, STEEL TYRES, &¢ 


CATALOGUE, ESTIMATES AND FULL PARTICULARS ON APPLICATION. 


2674 





- 
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BULLIVANT & C@., LTD., 


CONTRACTORS FOR 


AERIAL ROPEWAYS AND INCLINES ON ALL SYSTEMS 
FOR THE CARRIAGE OF PASSENGERS AND MINERALS. 

















AERIAL ROPEWAY IN JAPAN. 
Constructed by BULLIVANT & CO., Ltd., from designs by Mr. W. T. H. CARRINGTON, M. Inst. C.E. 


Messrs. BULLIVANT & CO. have lately received instructions to seen duplicate line parallel to the above to meet the increasing requirements 
or the owners. 


mero ores, BULLIVANT & CO.,LTD, 40°.” 


1, Mark Lane, London, RC —aa. Millwall, London, &. 


THE “NON-DRIP” SHAFT BEARING 


@TroOonhaL.’sS FPATIBNT. 


BES aaa wk cnieaeenin 


























SELF SELF 
LUBRICATING. SWIVELLING. 
NO DRIP CUPS NO DRIP CUPS 

REQUIRED. REQUIRED. 








SHND FOR PRICHS. SEND FOR PRICHS. 











SOLE MAK ERS— 


HUDSWELL, CLARKE & CO. 


RAILWAY gg. Bao reign LEEDS, 
SOLE MAKERS OF 


“RODGERS PULLEYS” 


(RHGISTERED). 


AND LOCOMOTIVE TANK ENGINES. — - 
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Telegraphic Address,) 





{* Bessemer, Sheffield.” 


MANUFACTURERS OF 


CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 


ph “2p 


FORGE DEPARTMENT. 


LOCOMOTIVE CRANK AXLES, 


LOCOMOTIVE STRAICHT AXLES. 


Compressed Steel. . 
. Crank Shafts. 


BUILT- UP MARINE NE CRANK SHAFTS. 


ROLLED 
WELDLESS TYRES 


FOR 
Locomotives, Carriages & Wagons. 


Special Hard Quality for Break Vans and 
Tramway Locomotives. 


SPECIAL HARD TOUCH STEEL 











clALle 
gPP __ ey 
CASTING DEPARTMENT. 


STEEL 


Hydraulic Cylinders, 


FINISHED COMPLETE, 


Tested and guaranteed to any 
required pressure up to 7 tons 
per square inch. 


HEAVY MILL GEARING 





~~ 


mee SPECIAL WELDLESS [| & 4 IN STEEL, 
er oy Ae ie as 
paso se pak WW (@ sTeEL HAMMER TUPS, 


re a Se ay, FACES & SWAGES. 


SPECIAL HARD STEEL ROLLERS 


SHOES AND DIES AND PATHS 
For Gold Mining Purposes, &c. For Crushing Quartz, &c, 2903 
PEARS SIE fos RO 








wee 


exh American Machinery. 


LATHES, PLANERS, MILLERS, SHAPERS, 


GRINDERS, PRESSES, DRILLS, GEAR CUTTERS, 
&c., &c., &e., 


By the Best American Makers. 
MACHINISTS’ FINE-GRADE TOOLS. 













ARMSTRONG STARRETT’S 
LATHE TOOLS. DIVIDERS, 
—— CALIPERS, 
CONSTANT ANGLE SQUARES, 
TWIST DRILLS, MICROMETERS, 
&c., &c. &c., &c. 





—> 


} y i. CARD’S SCREW PLATES. 


~ C. CHURCHILL & C0., Ltd. 


9 to 15, LEONARD STREET, LONDON, E.C. ; 
And 2 to 6, ALBERT STREET, BIRMINGHAM. 





THE ‘ “WALKER” CUTTER GRINDER. 
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ZING INEERS ¢ Com TRACTORS.” 
110, CANNON STREHT, LONDON, 4E.c. 


ABC and the Engineering Telegraph Code used. 


























SOLE MAKERS OF TURNTABLES, 
‘ TRAVERSERS, 
KHRR’S POINTS and CROSSINGS. 
PATENT . 
LOCOMOTIVES 
PORTABLE ie 
For every class of Work. 
i aaa LIGHT and HEAVY RAILS 
COLLIERIES, (All Sections). 
CEMENT WORKS, gp, STREET TRAMWAY RAILS 
IRON WORKS, edn 7) \\i fi 2 (All Sections). 
SUGAR PLANTATIONS, igeetess mene Ares SEA CONTRACTORS FOR TRAMWAY 
RAILWAY . CONSTRUCTION. 
NSTRUCTION 
ied ‘i _ ; Catalogue and Prices on 


application. 2567 








_ WORK S°BRITANNIA ENGINEERING WORKS ./KMNLIMA RMOGCES 


BROWN, BAYLEY'S STEEL WORKS 


SHEE. D 


MANUFACTURERS OF 


Steel by the“Siemens’ & “Bessemer” 


PROCESSES. 


STEEL WELDLESS TIRES, RAILWAY AXLES & SPRINGS. 


SPECIAL STEEL BLOOMS, BILLETS, AND SLABS. 
SPECIAL GUARANTEED SPRING STEEL 


For Railway, Locomotive, Carriage and Wagon, and also for Road Van, Dray and Lurry, &., Springs. 


PLANISHED STHEL BARS FOR SHAFTING 
For Engineers, Machinists, and Agricultural Implement Makers. 


STE Fo RGin cs. ss 


LONDON OFFICE: SUFFOLK HOUSE, 5, LAURENCE POUNTNEY HILL, E.C. 
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M2 BRYAN DONKIN says 


in a recent number of the ‘‘ENGINEERING MAGAZINE,” that :— 


“Injectors, in which the Steam goes into the feed-water, are much more 
‘“ economical than ordinary cheap feed pumps, as the latter consume an enormous 
‘‘amount of steam-—-much more than either the seller or buyer realises.” 


BESIDES THE ECONOMY 


of steam, an Injector has no reciprocating or revolving wearing parts, and is 
readily controlled by unskilled hands. Our “Sirius” Injector (pattern S) for 
instance, is entirely operated by one handle. The single lever turns on steam. 
starts the Injector, and simultaneously regulates the steam and water cones in 
their proper ratios: thus THE INJECTOR IS ALWAYS WORKING AT ITS BEST. 














as — 


HOLDEN & BROOKE, Ltd., Engineers, Sirius Works, - MANCHESTER. 


Makers of Live and Exhaust Steam Injectors, Water Lifters, Bilge Ejectors, Silent Heaters, 
Pulsating Pumps, Steam Traps, Steam Separators. 1762 


























MANUFACTURED BY 


WM. JESSOP & SONS, Ltd., Sheffield. 








SENG te Ne 


"DOUBLE HELIGAL STEEL PINIONS. 


i2 in. to 363 in. Dia. —" Weighing 4O Tons. 
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INDIA RUBBER 


OF EVERY DESCRIPTION. 


VULCANITE AND EBONITE, 


FOR BHLECTRICATL AND CHEMICAL PURPOSES. 


CELLUVERT FIBRE, FOR INSULATING, &c. 


Patent Duriflex Packing, 


FOR HIGH PRESSURES. 


COTTON SIMPLEX MACHINE BELTING. 


LINEN EFIRE ELOSE! (Anchor Brand). 


DAVID MOSELEY & SONS. 


Telegrams: ‘‘MOSELEYS,” MANCHESTER, LONDON and GLASGOW. 

















WAREHOUSES : 
MANCHESTER: 2, 4 & 6, New Brown Street. GLASGOW: 57, Miller Street. PARIS: 20, Rue des Marais. 
LONDON: 14, Aldermanbury Avenue. BIRMINGHAM: Union Chambers, Needless Alley. | BRUSSELS: 14, Place Sainte Gudule. one 














COIL-CLUTCH 


PULLEY CO., Ltd., 


LONDON OFFICE: Broad Street House, E.C. WORKS: SLOUGH, G.W.R. 








LINDSAY’S PATENTS. 


CLUTCHES WORKING FROM 1 TO 4000 HP. STANDARD SIZES. THE GREATEST POWERS CAN BE 
MANIPULATED WITH EASE BY A LAD. ALL CLUTCHES ARE GUARANTEED. 


60,689 HP. Booked in 1897. 


AMONG PROMINENT FIRMS FROM WHOM ORDERS HAVE BEEN RECEIVED MAY BE CITED THE FOLLOWING :— 














J. Adamson & 00, «.. we ee Be os | Great Western Oollieries =... .. — Len Oolliery Oo... .- -— Sheffield. 

Barry, Henry & Oo., Ltd. ... Aberdeen. | Hornsby & Son, Ltd... .. «. Grantham, Robey & 0o., ns ie 

G. E. Belliss & Oo., . Birmingham, J. & F. Howard ve ov, ae Bedford, Siemens Bros., Ltd. .. .~  «-. Woolwich. 

— Soot & Western, Ltd. ... Westminster. Humber &0o... -- «. +» Beeston, South Moor Oolliery .. .» Ohester-le-Street. 
— mon, 8 Steel Works... ... Sheffield. P.B. Jackson & Oo... 9s Balford, Tasker’s Engineering 0o., Lia ... Sheffield. 

t Oo, + eee London, Kesson & Oampbell ... =...  «.. Hamilton, N.B. Taylor & Farley one - West Bromwich. 
Gane Hookham ...  ... Birmingham, M. Karl Lelorrain .- «. «. Paris, E.R &F. Tomer .. «. .. Ipswich, 
Olayton, Goodfellow & Qo, ... ... Blackburn, L.&N.W. Railway... os Willans & Robinson, Ltd. .. ... Rugby. 

Orossley Bros., Ltd... Openshaw. J. Lysaght, Ltd. .. «. ©. Bristol Williams, Foster & Oo., Ltd... ... Swansea. 
-Denny Bro, =... 9. +=... Dumbarton, M8. &L. Railway... se y Peat’ a i 
Electric Oonstruction Oo, .- ... Wolverhampton. J. Musgrave & Son, Ltd. ... += * Bolton. o om Leeds, 








Furness, Withy & Oe...  .... West Hartlepool, | Aberoarn Oolliery Oo... .~ -_.--Newports Woodhonso  Mitahll » » Brighouse ™@ 
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THE EDWARD P. ALLIS GO., Milwaukee, Wis., U.S.A. 


LONDON : Robert W. Blackwell, No. md Victoria Street, E.0. 0. P. sain No. 80, Rue Taitbout, Paris, France, 


REYNOLDS CORLISS ENGINES 


HORIZONTAL and VERTICAL, 
COMPOUND and TRIPLE EXPANSION. 





ICE AND REFRIGERATING MACHINERY. 2912 


Ss 
Engines for Street Railways, Electric Lighting, 














rs Ore Crush Crush Rol M n 
moreno BL ONING ENGINES, HIGH DUTY ” Gace tng, dager oeelieg Getta” 
8, AIR COMPRESSORS, PUMPING ENGINES. FLOUR MILL AND SAW MILL MACHINERY, 





—— 









CAUTION 


WE can give incontestable proof that we In- 
vented and Solely Manufactured under our 
own trade secrets, the material known from 
January, 1885, to end of 1897, as BELL’S 
ASBESTOLINE, It can now only be obtained 
from us or our Agents under our registered 
name of 


Snowdrift [|ubricant, 


of which anything now sold as Asbestoline is 
but an imitat on. 














SNOWDON, SONS & CO. Ltd., 
MILLWALL, LONDON, E. 


MANCHESTER—4! Corporation Street, C. H. Berry, Agent. 
LIVERPOOL—2 Strand Street, Berry & Smith. 




























— ——— 
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SPECIAL LOCOMOTIVE PATTERNS. 


From our Catalogue—pages 10 and 171. 








QUOTATIONS ON APPLICATION. 





RKING. , Tn 
35,000 are WO Class ‘‘L.F.” Injector. 








This Combination Injector has all parts 
accessible, and contains all necessary valves. 

Is designed to take up as little space as 
possible on Boiler Front. 


The workmanship and materials used in 
construction are of the Highest possible 
Standard. 





| COCK oR 
|umion ONLY 
AS REQUIRED 








( WARMING 





Class ‘‘X” Injector. 





This Standard Locomotive pattern (non-lifting), 
with take-out tube, and the usual brackets, is made 
of Gun Metal and very strong. 





DELIVERY. 


FAIRBURN. & HALL. 


(rnc): 638, ROYAL EXCHANGE, MANCHESTER. 


Telegrams: “INJECTOR,” MANCHESTER. ‘ 
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Ww. H. BAILEY & CO., LED. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


STEAM AND WATER FITTINGS, BOILER AND ENGINE MOUNTINGS, &C. 


VALVES and COCKS of every class, PRESSURE GAUGES, FUSIBLE PLUGS, FIRE BRIGADE FITTINGS, LUBRICATORS of every kind, LOW WATER 
ALARMS, INJECTORS, STEAM WHISTLES and ROARERS, STEAM TRAPS, STEAM PUMPS for every purpose, STEAM KETTLES, &c., &. 


ga™- ON THE ADMIRALTY LIST FOR STEAM, WATER, HYDRAULIC, &c., FITTINGS. 



















—Strsaeae 2 
Fic. Go 












C PATTERN 
REVERSIBLE STOP - VALVE ae Sees rm. 04 


‘it met ia 
eo 3 






N°. SOSAEB N°. SO4AkB 






ric.u39. Hyprautic Fic. 14 










FIC. 1147 
TANK & VAT 


N°.UISD QUICKSTOPIVALVE 







i 
N? 1168 
NEF HIGB, MME C, IGE, HIGH A&NIE6K are 


BAILEY’S REDUCING VALVES. 
(GREENHALGHS PATENT) 


























Fic. 70 Fic, 144 Fic, t234 FIG. 43 we HIGH wn". 1G K N°. HEC 





See Catalogue of “Bailey's Useful Inventions for Engineers,” 312 pages, price 6s. 





: : elephone (Nation -!) 
Bene eine Wa He BAILEY & CO,, Ltd, sbion Works, sator, MANCHEST ER. '°'so"o0. 


London Office and Showrooms: 7, VICTORIA EMBANKMENT (opposite Queen Victoria St.), BLACKFRIARS, E.C. 
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W. H. ALLEN, SON & CO, 


QUEEN’S ENGINEERING WORKS, BEDFORD, 
And 19, GREAT GEORGE STREET, WESTMINSTER, 8.W. (Formerly of York Street Works, Lambeth, London). 














ee eS eS eee eee eee eeCerereTererererwrwrree 








Having Examined the most recent 
examples of 


TRANSMISSION OF POWER 


both on the Continent and 
in America, we are prepared to 
submit 


COMPLETE SCHEMES FOR THE 
ROQUIPMENT & ERECTION 


RLEGTRIG POWER 
INSTALLATIONS 


in 


Machine Shops 


and 


Industrial Factories. 










=I; 
oi 3) “wi wa 


| A ill = 


Fig. 193. 100 HP. GENERATOR and HIGH-SPEED ENGINE. 400 revs. 324 








ENGINEERING. [June 24, 1868. 















































stone Breakers & Ore Crashers.|(G¥ yews acisiccon eure Ca 
a —— — Sof 
=s pers 
THE “BLAKH-MARSDEN” IS THE BEST. 23 VENTILATION FOR SHIPS “2 
—— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— | 2; ROBERT BOYLE & SON, Ltd., 3 
H. R. MARSDEN, Soho F oundry, LEEDS. 33 64, Holborn Viaduct, London. 440, Bothwell Street, Glasgow. 3 rg 
Fad Catalogues and full particulars on application. 2519 
OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM, | 5S taney 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 2082 & 6 
Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. ] | [ Y ? | ; O Nn 
PRICE LISTS FREE ON APPLICATION. of the largest quantities of 
MITCHELL'S EMERY WHEEL CO., Mil, Bradford, MANCHESTER, muddy River and Canal 
FRR g JOHN FLETCHER & SONS, Water by the aid of the 
 aceetENT <a (WILLIAM FLETOHER, Bole Proprietor. 
— ep ae: ig Telegrams : ae, TORRENT FILTER, 
% MACHINE-MADE at a cost including pumping of less than one halfpenny per 
WHEEL CASTINGS ——— 
aa anes om sone. REFERENCES TO A LARGE NUMBER OF THE MOST SUCCESSFUL 
_FINISHED MORTICE WHEELS A SPECIALITY. INSTALLATIONS. 
_ SALFORD. co. Sn eee PULSOMETER ENGINEERING CO., Ltd, 
_ MANCHESTER. AS SUPPLIED TO THE | ADMIRALTY. | NINE ELMS IRON WORKS, LONDON, S.W. 
EAGLE FOUNDRY, sacroro, MANCHESTER 




















DAVEY; PAXMAN & Co., LTD., ne & BOILERMAKERS, COLCHESTER. 


D. P. & Co.’s “Economic” Boiler is one of D. P. & Co. are Makers of High-class Cornish, 
the best steam generators before the Public, Lancashire, “Essex,” Vertical, Locomotive, 
and it is being adopted very largely for “Economic,” Safety, Water-Tube, Marine, 


CENTRAL ELECTRIC LIGHTING STATIONS, and other Boilers. 
MILLS & FACTORIES, &c. 


Johannesburg Address: DAVEY, PAXMAN & CO., Ltd., P.O. Box 
2037, 23 & 24, Steytler’s Buildings, Johannesburg, South Africa, 


Boilers made up to 200 Ib. working pressure. 


ALL RIVET HOLES DRILLED. 
Od 6002 


CATALOGUES, PRICE LISTS, ESTIMATES, &c., POST FREE. 


London Office: 78, Queen Victoria St., E.6. 


TELEGRAPHIC ADDRESS—“PAXMAN, , COLAAATER.” PAXMAN'S PATENT ‘ “ECONOMIC” B BOILER. 


7 REFRIGERATING 


ICE-MAKING MACHINERY 


2s OVER 3SA00 MACHINES SOIrD, @ 


Of which nearly 500 are in use on board ship. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. ss 


he CAST STEEL CYLINDERS 


— FOR — 


HYDRAULIC PRESSES, - 















































TELEGRAMS : 
‘HADFIELD, SHEFFIELD.” 
“REQUISITION, LONDON.” 





One of our Specialities is is 


MANGANESE 
DB _ STEEL 


* INDI 'p) " 
-TEE). HY DRAULIL es (Sole Makers under the Hadfield 

pt cE! : ot \ System and Patents). 87 
2, P y Seis : z 


HADFIELD’ See, ., SHEFFIELD 





TELEPHONE ‘NO. 750. 
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Be SEA o je a , = 
‘i 4 .a 233 = AS y en 4 : -. . 
FI at = < a a = = 7 S vind 5 “q : : ~ a y a os ~S G = * AW made 
| ape Stes ee — GY 5 AP > ee. ag ‘ “ - From Special 
Flanged el SS! | |\ ae CO A Quality of 
ES A _ 
Plates. = a MANUFACTURERS, OF = Siemens Mild Steel 


FOXS CORRUGATED & MORISON SUSPENSION FURNACES FOR PRE LOND BOILERS, 
“PATENT PRESSED STEEL UNDERFRAMES AND BOGIES FOR RAILWAY ROLLING STOCK. 
 PABIS EXHIBITION, 


mim PETER BROTHERHOOD, "= == 


GOLD MEDAL, — eivedere Road, Westminstar Bridge, LONDON, 82 SILVER MEDAL. 


i eee Class 668. 




































4 IMPROVED Patent SIMPLE or COMPOUND . — ENGINES, pe 

ror priving ver 144,780 HP. Supplied, == DOUBLE-ACTING 
FANS, | SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
| PUMPS, i ENGINES 

DYWTNAMOS, | FOR 
: HIGH-SPEED Driving Dynamos, &e, 
MACHINERY, AS FITTED ON H.M. YACHT 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 


“VICTORIA & ALBERT,” 
H.M.S. “ROYAL SOVEREIGN,” &. 


—_ = 


Double-Acting Open Engine and Dynamo, 


 GEIORGE! ELLIOT & CO., 


MANUFACTURERS OF PATENT 


LOGKED WIRE ROPES AND LANC’S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, 
OFFICE: 16, GREAT _GEORGE STREET, WESTMINSTER, LONDON. 




























“FOR MINES, TUNNELS, &¢ i > 


CONSTRUCTORS OF THE be at 4 
| VENTILATING MACHINERY AT THE jf > VA _Losmecnnecr 7 


— Tie \t as R COMPRESSING E ENGINES 
GAS COMPRESSING ENGINES 
BESSEMER BLOWING ENGINES 


beheshe heaeikeu 





pas Woy En VELY IN SE_FOR HAULAGE PURPOSES . aime al 
Cea OM OF HE MAMA tow HOPES wilt @ MIMIHIOM EXPER OF POWER, 
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JOHN FOWLER &C0. (Leeds), La. Engineers, Leeds 


6, LOMBARD STREET, LONDON, E.C. 


























































































Sea FOW LER&S® x 4 eed 
JOHN LiMiTED) LEEDS, : 
aie | 
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Sass —= = 


AGRICULTURAL ENGINES adapted for Thrashing, Hauling, Pumping, Chaff Cutting and General Farm Work. 





NI ES 
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a —. HEAD OFFICE & WORKS 

<4} ALL COMMUNICATIONS to Be ADDRESSED to-tut HEAD OFFICE. i : sung L 
y TELEGRAPHIC ADDRESSES. TELEPHONE NUMBERS 

< Y WoRKS « GENERAL OFFICES: THAMES IONDON 48, EASTERN. pen 

SSS DRY DAK: ACCOMMODATION LONDON: 526, ALBERT DOCK. \ ral ye NEE 

WESTMINSTER OFFICES: 53Victorta Sf, 53. TeLervone N° 559, Wesraunster. 3 


PU a gent ety See ie feed ene oe 








cK Gires FOR ; ' —e 
" NEW mite WEST INDIA DOCKS — 














DOCK GATES BUILT BY THE COMPANY.—Other examples are to be found at Lisbon, Dover, Surrey Commercial Docks, &c. Of a similar class of work 
may be mentioned the immense Jetty and Wharves at Port Elizadeth, and at Selangor (Straits Settlemen‘s), supplied to the order of the Crown Agents for the Colonies, 264) 
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PATERSON, DOWNS 
AND JARDINE, 


Coats Iron and Steel Works, 


COATBRIDGE, N.B. 





LONDON AGENT : 


Mr. JOHN MoMILLAN;| * 


36, LIME STREET, E.C. 





Coats, preety 
Telegrams {« ‘Brow ughs, Teohen 


VELEPHONE Ne 62. (Coatbridge). 











Manufacturers 
of Highest 





HOME & EXPORT. 
2278 


HARTLEY & SUGDEN, | ————= 


LIMITED, 


EA LIFE AX, 


MAKERS OF 


RIVETED VERTIGAL 
STEAM BOILERS 


For Motor and Heating Purposes. 








WELDED BOILERS 
Bhs sec Hot Water & Steam —— 
Steam Jac 


Sin Uinders for Soap Wonks 7 hiveted & Wel cided 





Gentractors to the Admiralty and Her 
Maiostys Board ot Werke bs) 









eo air 





2163 


A. ‘NDERTON & SONS, ACCRINGTON. 














High-pressure, Lancashire, ae y UP 


Cornish, Multitubular, Vertical, 
and Locomotive 


STEAM 
BOILERS 


MADE FROM 


IRON or STEEL 
and to carry any pressure, 


ANDER ION 
& SONS 
NGaGTON 


A if SS 


a Oe 


TG 30 


TES IED 





All Holes Drilled, Plate Edges 
Planed, Boiler Ends Turned Se 

and Bored, and all Riveting [ 
done by Hydraulic Machinery 


HENRY WATSON & “SONS, 


NEWCASTLE-ON-TYNE. 

















OGDEN’S PATENT 
MAIN ENGINE 


REDUCING 
VALVES 


For the Highest Steam Pressures, 


a=! STEAM-PRESSURE. 


Specialists in High-Class Ge NO | 
AUXILIARY MACHINERY, 3 ~ ACCUMULATION. 
a! ENSURE 
| pi CONSTANT 





NO | 
HAMMERING. | 





ADOPTED BY THE 


ADMIRALTY. 





wwe 





APSA WLUUUUVLULLCULIL LON to 
cE HATTA wm 


j 
A Proved Success at Sea. | 


TELEGRAMS :— creat 2638 
“WATSONS, ve HENRY WATSON & SONS, 
NEWCASTLE-ON-TYNE.” NEWCASTLE-ON-TYNE. 
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DORMAN, LONG, & CO. umrep, 


STEEL, 1 MANUFACTURERS. 

















London Office : Stockyard : 
19, VICTORIA NINE ELMS 

—— LANE, 8.W. 
‘WESTMINSTER, 5.W, Books of Sections, Prices, &¢c., on Application. 


HILL & SMITH, Briere Hill Ironworks, or : Dudley 


SoutTtH STAFEORDSHiRnE. 











FORGINGS for 








RAILWAY 
FENCING MARINE and other 
and ENGINES and for 
GATES, &c. MACHINERY. 





2 oO 


Galvanized Corrugated Iron ROOFS, SHEDS BUILDINGS, SHEETS, Gutter Pipes and Fittings. IRON BRIDGES 
for Railways, Road and Foot Service. All kinds of CONSTRUCTIONAL IRON WORK. oa 


LONDON OFFICE: 118, QUEEN VICTORIA STRERXT, E.C. 


GRANGE IRON = las 


FOUNDRY, ENGINEERING & BOILER WORKS, DURHAM, ENGLAND. 


Colliery Heapsteads, Screens and Pulleys. 


ee ae 


== HILL ESMITHS 














PUMPING MACHINERY. 


Air Compressing, Winding, Hauling & Steam 
Engines of all kinds. 


The GRANGE PATENT AUTOMATIC EXPANSION 
GEAR FOR WINDING ENGINES. 


Steam Cranes, Gas Plant, Ventilating Fans, 
Endless Rope Plant, Chemical Works Plant. 


“ EMPIRE” Patent . 
Forced Draught FURNACE . 


FOR BURNING INFERIOR COAL. 2495 
CondonOffices : 9 & 11, Fenchurch Avenue, EC. 


Pst Address : ‘Grange, Durham.” 


~ THE GLOBE’ OIL ENGINE. 


Sole Makers: POL. LOCK, WHYTE & WADDELL, 
GLOBE ENGINEERING WORKS, JOHNSTONE. 























Is hi hly recommended, 
imple, strong. 
economical, reliable. 
Noskilled labour required. 
It requires no Special Oil. 
No question of Insurance 


arises 
No Lamp? mired after 
No — = _ to 


No attention fumeiret 
st running. 





THOROUGHLY RELIABLE 
__ AND GUARANTEED. 


ALSO SOLE MAKERS OF 


“GLOBE” GAS ENGINE. 


London finn 
A.J. HUNTER & CO., 





| |s compact and handy. 








11, Queen i Street, 


IT PAYS 


EVERY 


ENGINEER & IRONFOUNDER 


Tro vUsSzs 





THE 


“ DENISON” WEIGHER 


saves Cartage to a fixed Weighbridge, 
Saves Time, 


Saves Labour. Saves Fleer Space. 





THE 


" DENISON” WEIGHER 


Oan be relied on to give accurate 
results, 
Weighs from 1 Ib. to 100 tons. 


“DENISON” WEIGHER 


ea the requirements of 
the New Weights and Measures Act. 


Weigh your goods whilst lifting them 
and ~_ will be saved. 








NO SPRINGS. NO LiQuiDs. NO LOOSE 
WEIGHTS. NO UNCERTAINTY. 


* DENISON” WEIGHER 


Converts any 
Crane into a Weighing Crane. 


Send for Catalogue. 








1972 


SMML. DENISON. & SON, 


HUNSLET CARR, 
LEEDS, Ss. 


ot London: 49, Leadenhall Street, E.¢. 
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HE BERLIN IRON — 
BRIDGE CO. 





Engineers, Architects, and Builders of 
Steel Bridges, Buildings and Roofs. . 








The above illustration is taken direct from a photograph, and shows an Iron Truss and Plate Girder 
Bridge designed and built by us over the Naugatuck River, at Waterbury, Conn., U.S.4. 


Our New Catalogue of three hundred pages, illustrating various kinds of iron and steel structures designed 
and built by us, is now ready for distribution, and will be sent on application. 2806 


Office and Works: eonntal nen , CONN., U.S.A. 


DIiCk’sS 


PATENT DRIVING BELTS 


Gutta-percha, Canvas, and Balata. 


SPECIAL FEATURES : As an article of practical 


utility indispensable to manu- 
Great Durability. 


facturers in every line of busi- 
Enormous Driving ness, Dick’s Patent Belts 
Strength. 

Perfect Steadiness 
and 
Smoothness in Working. 
Entire Absence of 
Stretching 
or Slipping. 


ALL BELTS BEAR 
OUR TRADE MARK. 



































position, and the introduction 
i of the various improvements 
YA which experience has from 
time to time suggested fully 
ey 0 their claim to 
xe the only perfect 
Driving Belt inexist- 
ence. No better proof 
of the striking supe- 
riority of Dick’s Patent 
Belts can be offered than 
the remarkable increase 
in the sales during the 
past three years in every 
part of the world 
where Driving 








Price Lists, Belts are used, 
Samples, notably in such 
and Testimonials gt 
are elds as 
many be the chief 
obtained countries 
of the of Europe, 
Patentces the South 
d African 

_ goldfields, 
Makers. India, &c. 





R. & J. DICK, 


GREENHEAD WORKS, GLASGOW. 


Or from their Wholesale Depots in 
LONDON: 58, Queen Victoria Street, E.C. MANCHESTER: 10, Corporation Street. 


BIRMINGHAM: 33, Albert Street. NEWCASTLE-ON-TYNE: 8, Neville St. 


GLASGOW: 50, St. Enoch Square. 
OR FROM THEIR SPECIALLY APPOINTED AGENTS IN 


2846 
Paris, Vienna, Brussels, Moscow, Duisburg, Bucharest, Horgen 
(Switzerland), Gothenburg, Christiania, Copenhagen, Bilbao, 


Calcutta, Bombay, Yokohama, Constantinople, Sydney, Melbourne, 
Brisbane, Adelaide, Dunedin, Auckland, Montreal, Valparaiso, &c. 





hold an absolutely unique | <= 





WHEELER CONDENSER & ENGINEERING C0, 


179, Queen Victoria Street, 
L.ON DON. 


MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER. 
WHEELER ADMIRALTY SURFACE CONDENSER. 
WHEELER FEED WATER HEATER. 

THE BARNARD-WHEELER WATER COOLING TOWER. 


WHEELER 
CONDENSER & ENGINEERING CO 
NEW. YORK 





—— WRITE FOR NEW CATALOGUES, ——— 

















LUKE & SPENCER, Lr, 


BROADHEATH, near MANCHESTER. 


MANUFACTURERS OF 
IMPROVED PATENT CONSOLIDATED EMERY WHEELS, 
AND 
GRINDING and 
POLISHING 


MACHINERY. 


Illustrated Catalogue 
free on application. 













PRIZE MEDALS. 


Amsterdam, 1883; 
International 
Inventions, 

London, 1885. 


&c., &. 773 








National Teleph 


“ EMERY, BROADHEATH.” 


Telegraphic Address : 


























SS 
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IN FIREPROOF FLOORS, 
PARTITIONS, GEILINGS, erc., 


EXTENSIVELY USED AND MOST 
EFFICIENT. 




















By the use of EXPANDED METAL IN 
CONCRETE the strength is increased 
TENFOLD. 


EXPANDED 


vVvvVv 
STEEL, BRASS, 
EXPANDED COPPER, 
METAL ALUMINIUM, etc. 
LATHING Ph pone sora mr 





Forms the most perfect 
key for plaster, and 
is most easily cut, 
bent, or fixed in 
position. 


Designs and full particulars 
of all descriptions of 

FIREPROOFING, &c., 
may be had on application to— 


THE EXPANDED METAL CO. 


LIMITED, 


388, UPPER THAMES STREBT, 


LONDON, E.C. 


WORKS: WEST HARTLEPOOL. 2600 










Telephone No. : 829, Bank. 





Telegraphie Address : ‘‘ Distend, London.” 


MAGNOLIA 
METAL 


Manutactured by the TANDHM SMHBLTING SYNDICATE, Ltd. 
£37-=10-0 per ton. 


Send for Ilustrated 
Catalogue and 
Samples, 














Any White Metal Alloy 
made to sample or 
analysis, 


THE TANDEM SMELTING SYNDICATE, LTD. 


JUBILEE BUILDINGS, QUEEN VICTORIA ST., LONDON, E.C. 


Largest Smelters of Anti-Friction Metals in Europe. 
OVER 3000 CUSTOMERS ALL OVER THE WORLD. ™ 





“UNBREAKABLE” PULLEY 
« MILL GEARING G°: L™ 


CONTRACTORS TO H.M. GOVERNMENT. 


SYSTEM OF ERS) TRANSMISSION 


ECONOMICAL xe OF POWER 


BY THE CO.’S STANDARD APPLIANCES. 


WROUGHT-IRON SPLIT. PULLEYS. 


ANY SIZE. 
ANY STRENCTH. 














HOME AGENTS (*srock” 








Richard Lloyd & Co., 185 & 186, Steelhouse Lane, 
BIRMINGHAM 


James T. Donald & Co , Ltd., 845, Argyle Street, | 
GLASGOW. 


Cross Brothers, 21 and 23, Working Street, | LICHT. 
CARDIFF | BALANCED. 


Thomas C. Keay, 17, Baltic Street, DUNDEE, SAFE. 
, LIVERPOOL eos 
Titley & Kissack, 4, danning Place. ROPE PULLEYS. 


Jos. C. Nicholson Tool ~~ epee on pees 
=— CALLOWS AND 


CUIDE PULLEYS, 





Taskers’ Engineering Co., New Station Road, 
SHEFFIELD. ere. 


Booth Brothers, Upper Stephen Street, DUBLIN. STEP PULLEYS. 
Robert Patterson & Sons, Bridge Street, BELFAST. — 
D. F. Wishart & Co., Picardy Place, EDINBURGH. 


E. L. Gowthorpe & Sons, Town Hall Buildings, 
Weekday Oroas, NOTTINGHAM. 


Robert Stotesbury 22, Victoria Street, BRISTOL. 
EASILY ERECTED. 


J. P. Evans & Co., 181 and 181}, George Street, rs 
LIMERICK. 
a ed, PERFECT 


McKenzies, Ltd., Agricultural House, bar pie ALIGNMENT. 












Reduced from Catalogue, p. 121. 


ADJUSTABLE SWIVEL BEARINGS. 


INTERCHANCEABLE. 





Grose, Norman & Co., Reliance Works, Weston 
Street, NORTHAMPTON (Mill Gearing). ECONOMY IN OIL. 


H. Warner & Sons, 52, Princess Street, IPSWICH. MINIMUM WEAR. 


O. H. Ingham, 85, Bradford Road, DEWSBURY. — 
ALL SIZES AND FOR 


ALL POSITIONS. — 


LARGE STOCKS. QUICK DELIVERY. 


The Blackpo:i Engineering Works, Ltd., 
BLACKPOOL. 



































FOREIGN AGENTS SWIVEL BEARINGS 
(HOLDING 8TOOK.) yor ty 
Frederick Christy, LILLE. WALL BRACKETS 
Stokvis & Zonen, Leuvehaven tt COLUMN BRACKETS 
——— WALL BOXES 
Calvert & Co., Engineers, GOTHENBURG. END BRACKETS 
Maskin-Og In nlen Focsiainaae * Stieltjes,” &e., &e. From Catalogue, p. 95. 
Predgade, 3, o——— SPECIAL STEEL SHAFTING. 
White, Child & Beney, VIENNA (Pulleys). _— 
Gio. Viganoni, MILAN, ITALY (Pulleys). STRAICHT 
Carlos Yensen, BILBAO, SPAIN. STRONG, 
Albert Muston, BARCELONA. SMOOTH. 
R.L. Scrutton & Co., SYDNEY, N.8.W. (Pulleys). LOOSE COLLARS 
Davidson & Co., Ltd., Lall Bazar, CALCUTTA. oumas aus 
Batliboi & Co., 71, Apollo Street, Fo 
= . BOMBAY Pulleys). KEYWAYS. 
Perrott # Se TOWN SOUTH AFRICA 3.5 iii yo ea 
: COMPRESSION COUPLINGS. 
Davidson & Co., Ltd., COLOMBO, CEYLON. - Y.iiQ_—_— 
Herbert Ains vorth, JOHANNESBURG. NO FACING. 
Pruden & Hand, Calle Peru, 447, 
BUENOS AYRES. NO PROJECTIONS. 
L. Henry Lambert, SHANGHAI, CHINA. EASILY PUT ON. 
McDonald Brother & Co., DURBAN, NATAL. EASILY TAKEN OFF. 
— —a——a—=" | TRUE ON THE SHAFT 
W. E. L. Wears, 33, William Street, MELBOURNE. | ENDS. 





The Illustrations above are reduced from those in 


THE CO.’S TREATISE & CATALOGUE on ECONOMICAL POWER TRANSMISSION; 2/G For 


Estimates and Plans prepared for ——. ea Y= on this system for Mille, Factories, 
, &c. Send for \ 














MANCHESTER & LONDON. © xx 
48, WEST GORTON, «steoccth*uanenester.” 66, CANNON STREET. «. aang a 
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ALFRED HERBERT 


MACHINE TOOL MAKER, 





COVENTRY. ENGLAND. 


MACHINE TOOLS IN STOCK FOR IMMEDI 


Horizontal Milling Machines. 

No. 1 Pillar Milling Machines, hand feed, 12 ‘n. travel. 

No. 1 Pillar Milling M.chines, automatic feed, 10 in. travel. 

No. 8 Milling Machine, single gear, automatic feed, 24 in. travel. 

No. 0 Davis and Fgan Millirg Machine, single gear, antomatic feed, 
18 in. travel. 

No, 1 Davis and Egan Milling Machine, single gear, automatic feed, 
24 in, travel. 

No, 1 Univeraal Milling Machine. 


No. | ” ” ” 
Milling Machine Vices, Dividing Heads, and Attachments. 
Vertical Milling Machines. 


No. 2 Vertical Milling Machines, single gear, 


Lincoln Pattern Milling Machines. 
Ne. 2 Lincoln Milling Machines. 


Capstan Lathes and Screw Machines. 

No. 3 Capstan lathes, automatic chucks and wire feeds, taking 
bare up to 1} in., with plain or traversing cut-off rests. 

No. 3 Ca Lathes, with plain heads, taking bars up to 2in., 
with plain or traversing cut-off rests. 

No, 3a Automatic Capstan Lathes, with plain or traversing rests. 

No. 4 Capstan Lathes, with patent chasing saddles, plain or back 
geared heads, taking bars up to 2 in. 

No. 4a Oapstan Lathes, with patent chasing saddles, plain or back 
gears, to take bars up to 2in. 

Duplex Oapstan Lathes. 

No. 1 Davis and Egan Screw Machine, automatic chucks and 
positive wire feeds, taking bars up to } in. 





No. 2 Davis and Fgan Screw Machine, with automatic chucks and 
positive wire feeds, taking bara up to jin. 

No. 3 Davis and Egan Screw Machines, with automatic chucks 
and positive wire feeds, taking bars up to 1} in. 

No. 3 Full Automatic Screw Machines. 


Drilling Machines. 
Sensitive Drille. 
No. 2 aS 
No. 3 we 
Sensitive Bench Drills. 
Two Spindle Drills. 
Three a 
Four « 
20 in. Wheel and Lever Feed Drills. 
21 in, ” ” 9 with back gears. 
20 in. Wheel and Lever Drills, with automatic feeds and trip motion. 


20 in. Wheel and Lever Drills, with automatic feeds and trip motion, 


arranged in gangs. 
y! ir. National Drills, back gears. 
26 in 


25 in. Standard’ Drills, back’ gears. 
25 in. New Challenge Drills. 


Sliding, Surfacing, and Screw-cutting Lathes. 


7 in. Centre 6 ft. bed. 9 in. is 8 ft. bed. 
8 in. ig 6f. ,, 15 in. Centre 16 ft. ,, 
8 in. ae Sift. ,, 


Hand Lathes. 


6 in. centre, single or back gear. 


GLASGOW SHOWROOMS: P. & W. Maclellan, Ltd., 129, Trongate. 


ATE DELIVERY. 


Shaping Machines. 
15 “4 stroke Shapers. 17 in. stroke Shapers. 
21 in. 


Brass Working Machinery. 
74 in, contre by 6ft. Oniversal Monitor Lathe. frictisn back geared head 
74 ia, centre by 5 ft Universal Monitor Lathe, siogle geared head. 
6 in. centre by 4 ft. Hand Lathes, compound res, lever teil 
74 in. centre Set Over Lathe, single geared head. 
74 in. centre Brass Finishers’ Lathe, single geared head. 
74 io. centre Square Arbor Lathe, back geared head. 
7 in. centre by 5 ft. Monitor Lathes, single geared head. 
7 in. centre by 5 ft. Monitor Lathes, friction back gear heads. 
7 in. centre by 5 ft. Forming Monitor Lathes, 5 ft. bed, single gear. 
Single Spindle Cock Grinders. 
Two Spindle Valve Milling Machines. 


Special Cycle Machinery. 
Duplex Hub Lapping Machines. Rim Bending Machines, 
Spoke Screwing Machines. Two Spindle Hub Drills. 
Polishing Lathes. 


Miscellaneous Machinery. 
Cone and Spindle Grinding Machines. 
Centring Machines. 

Mand rel Presses. 

Oil Extractors. 

Universal Cutter Grinders. 

Bolt Screwing and Nut Tapping Machines. 
Twist Drills, &., &. 

Power Rack Sawing Machin s. 


COMPLETE PLANTS OF MACHINERY FOR REPETITION Worx. 
Bevel Gears in Iron or Steel, Planed with Teeth Theoretically Correct. 
Sole Agent for Great Britain for the AMERICAN TOOL WORKS CO.,, Cincinnati, Ohio, U.S.A. 


(Successors to the Davis and Egan Machine Tool Co.) — 








WHITLEY PARTNERS, 


BRASS FOUNDERS & ENGINEERS, 


RATOWAY WORKS, LHEH DS. 


— ON ADMIRALTY LIST. 


Tele. Address: ‘‘ TORPEDO, LEEDS.” 


MANUFACTURERS OF 


SHELLS 


FOR THE DLARGHST PAPER 
MACHINES 
IN THB WORLD. 





National Telephone, 1144, 


These Shells being cast by 
Centrifugal Action, 
are equal in density over the entire 
surface, and entirely free 
from Blow-Holes. 


CASTINGS IN BRASS, COPPER, 
GUN-METAL OR PHOSPHOR BRONZE 





BUSHES, CYLINDER LININGS, GUN CARRIAGES, 
PLUNGERS, PROPELLERS, PUMPS, VALVES, WHEELS. 








SPECIALITY —High-Class and Complicated Castings for Electrical Work and 
| Trade generally. 


the 


9258 


Lb. 
| 


LONDON SHOWROOMS: 7, Leonard Street, Finsbury, E.C. BIRMINGHAM SHOWROOMS: 8a, Dale End. MANCHESTER SHOWROOMS: 2, Bridge Street. 
NEWCASTLE SHOWROOMS: J. C. Nicholson Tool Co., Collingwood Street. 
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ROBEY & CO., LTD., WORKS, LINCO” ENGLAND. 

















Upwards of 17,000-Engines at work 
in all parts of the World. 


ILLUSTRATHD OCATALOGUHS POST FREB. 











BRANOHES AND AGENCIES ALL OVER THE WORLD. 


samen cannes Condensing Engine. 


LONDON OFFICE: 79, QUEEN:VICTORIA STREET, EC. ."™ dis. ne imuairvalenis 














WEBSTER & BENNETT, 


CO Ly, EN rE yy . CONTRACTORS TO 
SPECTA] LITY: Telegraphic Address: ‘‘ Profile, Coventry.” Telephone: 221. | ay | ’ o 3, pass | 
HIGH-CLASS A BC Code used (4th Edition), , Her Majesty's Government. 






MACHINE TOOLS 


5 in., 6 in. and 7 in. 
AUTO. WIRE FEED 


CAPSTAN LATHES. 


VARIOUS TYPES. 








ib 





SCREW-CUTTING & HAND 
LATHES, 


VARIOUS SIZES. 


PATENT AUTOMATIC 
HORIZONTAL & VERTICAL 


PROFILING MACHINES. 
MILLING MACHINES, 


HAND & AUTOMATIC. 





-_-—_—— 


12 in., 15 in. & 20 in. SHAPERS, 
20 in. to 34 in. DRILLS, 


GENERAL AND SPECIAL = i = fe sj. 
MACHINE TOOLS. No. 1, AUTOMATIC, “WIRE aii CAPSTAN LATHE, 7 in. pes 9307 


r= ne 
“Seen - : 
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CROSSLEY SOIL ENGINE. | 














1986 


able il Bingine, 





: 7 Horse- stent Nominal Pp 





ICROSSLEY’S “OTTO” GAS ENGINE WORKS, OPENSHAW, MANCHESTER. 





SMITH’S PATENTS 








SMITH’S PATENT SCREW BOSS & SCREW BUSH 
BELT 


sPULLEYS. 


ENTIRELY SELF-FIXING, WITHOUT KEYS OR SET SCREWS. 


Smith’s Patent SELF-O/LING Loose PULLEYS. 
Smith’s Patent Independent GRIP Shaft COUPLINGS. 





KEV WAYS 
MEVYS 


on SET Scat] Ij fay Ss Plummer Blocks, Hangers, Wall Brackets, Wall Boxes. 
: Say = Turned and Polished Shafting, Steel and Iron, Kept in Stock. 





for the TRANSMISSION of POWER. 


Smith’s Patent SWIVEL A adjustable BEARINGS. Ordinary Oiling. 
Smith’s Patent SWIVEL Adjustable BEARINGS. Self-Oiling. 





ea SMITH & GRACE 


ENGINEERS, TERAPSTONMmM 
LONDON: 36, Queen Victoria Street, E.C. 





Telegrams: 
GRACE, FaRAPSTON. 





Screw Boss Pulley Co., LIMITE D, 








a  ereemcrregs serene 
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HAPMAN 


pps, CRATTANS co, 1 
OF THE °9 L q 


CLARKE-CHAPMAN WINDLASS. 


THE ONLY WiINDLASS WiTH RIDING SPRING BRAKES 





WINDLASS FITTED WITH INDEPENDENT S7 EEL HAWSER DRUM. 


GATESHEHAD-UPON-TYNB. 


——(CONTRACTORS vii THE ADMIRALTY. )—— 
ENGINEERING TELEGRAPH CODE USED. __| __ Telegraphic Address: “CYOLOPS, GATESHEAD.” __ 





WORTHINGTON PUMPING ENGINE CO., 


I53, QUEEN VICTORIA STREET, LONDON, E.C. 



































ae A504 a 
REGULAR PATTERN BOILER FEED 
PUMP. 
Over e Over 
VERTICAL BALLAST PUMP, 
- WRECKING PUMP. 9 h 00 
100 000 _, PRESSURE PATTERN BOILER FEED PUMP, ; 
; 
- Duplex 
he 7 ee le A = % : 
Duplex AES oe “se zs = 583. oe Pumps 
) : : READY FOR 
Pumps 
IMMEDIATE 
Sold. DELIVERY. 
- Be ae ‘“* 
* * a * 
Nps = JET CONDENSER . a 
aah 1 24 pteies= POWER PUMP. ADMIRALTY PUMP... fo, _—s PUMP & BOILER. * COMPOUND ELEVATOR PUMP. 





WORTHINGTON PUMPS FOR EVERY SERVICE. 


— CATALOGUES AND ESTIMATES ON APPLICATION, — 


a SOE heitn ST 


Kk, « Apevamacaioan 
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SIEMENS BROTHERS & 60, Ltd, 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFACTURERS OF 
INDIA-RUBBER, GUTTA-PERCHA; LEAD-COVERED WIRES AND CABLES FOR TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT WORK, 
MATERIALS FOR LAND LINES, IRON TELEGRAPH POSTS, INSULATORS, INSTRUMENTS, BATTERIES. 


Electric Mine Exploders, Torpedoes, Torpedo Apparatus, Fire, Police and Railway 
Signals and Block Apparatus. 


DYNAMOS AND ALTERNATORS, 
REVERSIBLE MOTORS. 


TRANSFORMERS, LAMPS, AMMETERS, VOLTMETERS, ELECTRICAL APPARATUS OF ALL KINDS. 








CONTRACTORS FOR 
SUBMARINE CABLES AND LAND LINES. 


CENTRAL STATIONS FOR THE SUPPLY OF ELECTRICITY. 


ELECTRIC RAILWAYS AND TRAMWAYS AND THE TRANSMISSION OF POWER (BY ELECTRICITY). 
Vlectric Light and Power in Mills, Factories and on Board Ship. 
SOLE MANUFACTURERS IN ENGLAND OF HELLESEN’S AND OBACH’S DRY BATTERIES. 





AGENTS FOR “SIEMENS’” GLOW LAMPS, AND MENEELY TUBULAR BEARINGS. 





OFFICES : 


LONDON: 12, QUEEN ANNE’S GATE, WESTMINSTER. 
GLASGOW: 261, West George St. | NEWCASTLE-ON-TYNE: 416, Victoria Bldgs., Grainger St. West. © MELBOURNE: 46 & 48, Market St. 


WoREs: Wooirtwiconkt, EAnT. 2419 
Cable Address—"' SIEMENS, LONDON.” Codes—"A B C,” “Al,” “ ENGINEERING.” 











m A, F. SMULDERS, °722222-- 


ROTTERDAM, HOLLAND. Telegraphic Address: ‘‘ ASMULDERS, ROTTERDAM.” 


Engineering Works at UTRECHT. Shipbuilding Yards at SLIKKERVEER, near Rotterdam. Boiler Works.at GRACE-BERLEUR, near Liege (Belgium) 





’ . 
hs 


a NA <a 9 v 
CSC AIUSIEI SST 





igre to 








Steel Floating Dock of the “ Self- duking” Type, constructed to ‘the order of the ° PORTUGUESE GOVERNMENT for SAN PAULO of LOANDA. = goa 
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LLOYD & LLOYD 


TUBE MABEESA’, LIMITED, 














Hie 


oo a = 
L&L 
MAR KX 





High Pressure Wrought Iron or Steel Main Steam Pipes up to 3 ft. diameter, with Flanges and Branches Woldod on. 


Albion Tube Works, BIRMINGHAM. 


The BRITISH ALUMINTUM 60., Ltd, 


Have obtained Judgment in the Chancery Division of the High Court of Justice against several firms for 
using and importing Aluminium made in infringement of the British Aluminium Co.’s patents. 


INJUNCTIONS HAVE BEEN GRANTED RESTRAINING EACH OF THE DEFENDANTS 
FROM FURTHER INFRINGEMENT WITH COSTS AGAINST EACH DEFENDANT. 


THE BRITISH ALUMINIUM CO., Ltd., own and control all the processes by which ALUMINIUM can be 
manufactured, and will immediately commence proceedings against any Importer, Manufacturer, User, or 
Dealer in ALUMINIUM MADE IN infringement of these Patents (whether in the form of ingots, rods, tubes, 
or manufactured articles, unless made from the raw material supplied by the COMPANY), and will claim 
BOTH DAMAGES and the DELIVERY of the INFRINGING ARTICLES. 








The ALUMINIUM SUPPLY COMPANY, Ltd. 


(Formerly Sole Representatives of the Pittsburg Reduction Co.), 


HAVE BEEN APPOINTED SALE AGENTS FOR THE BRITISH ALUMINIUM CO., LTD. 
ADDRESS ALL ORDERS AND ENQUIRIES FOR ALUMINIUM 
And Aluminium Alloys in Ingots, Sheets, Rods and Tubes, to— 
THE ALUMINIUM SUPPLY CO., LTD., 
is sedi anal 95, COLMORE ROW, BIRMINGHAM. 


THE LONDON ALUMINIUM OO., Ltd, 108, QUEEN VIOTORIA STREET, LONDON, E.O. 
ALEXANDER BROWN & OO., 194, ST. VINCENT STREET, GLASGOW, aa 


es 
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HORNS 


THE “HORNSBY-AKROYD” 


OIL ENGIN 


























Adopted by the Horizontal, 
eee Stationary 
UNITED STATES, ‘ 
RUSSIAN, Portable, 
And other And other types. 
GOVERNMENTS. 

For Driving all Send for 
Kinds of Machinery, Illustrated 
Electric Lighting, &c. Catalogue 

and 





Sizes 1} to 50 Brake 
Horse-power. 


Testimonials. 





Manufacturers ot | R. HORNSBY & SONS, LTD., | ‘London em 6225 


STEAM ENGINES — Portable, Hori- 
; GRANTHAM, ENGLAND. _ QUEEN VICTORIA STREET. 


zontal, High Pressure & Compound, 

















C.A.PARSONS & CO. 


Heaton Works, 
TELEGRAPHIC ADDRESSES: 
‘Turbo, Newcastle-on-Tyne.” 
"Silently, London.” ‘ Turbo, Leeds.” N ewcastle-on-Tyne. 


CONTRACTORS FOR THE 
COMPLETE EQUIPMENT OF 


CENTRAL ELECTRIC LIGHTING STATIONS, 


Small Space Occupied. Small Cost, Upkeep & Attendance. 
Low Consumption of Steam. No Holding Down Bolts. 


| ELECTRIC MOTORS. — TRANSFORMERS. 


Turbo-Generators supplied and on order for the following Companies Stations : 


Newcastle and District Blectric Light Co., Ltd. 
Cambridge Electric Supply Co., Ltd. 
Scarborough Electric Supply Co., Ltd. 
Portsmouth Corporation. 

Metropolitan Electric Supply Co., Ltd. 
Woolwich District Hlectric Light Co., Ltd. 
Madeira Electric Lighting Co., Ltd. 

Woking Electric Supply Co., Ltd. 

Blackpool Corporation, &c.; &c. 























350 unit “Parsons” Turbo Alternator. 


London Office: 66, VICTORIA STREET, S.W. 
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SHIPYARD: 


J. SAMUEL WHITE & 60., LTD, 


ENGINEERS AND SHIPBUILDERS. 


Falcon Works, East Cowes. | 


TELEGRAMS: ‘*WHITE, EAST COWES.” | 


TELEPHONE: No. 3, COWES. 


a i i tin tip i in Ay i i ty in tin ti i i i i i te a 














ENGINE WORKS: 


| MEDINA DOCK, COWES. | 
| TrLearans : “MEDINA, COWES.” 
TeLEPHONE: No, 4, COWES. 















i 
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AOU AY OW : : ; 
wh eer Yachts of Her Majesty the Queen, Yaga ns 
oe Czar of Russia, Emperor of Germany, Megs | 
¢O — WERE CONSTRUCTED BY THIS FIRM. — ac) 4 
Accommodation for Vessels of 1000 tons Galvanizing d 
on patent slips and Dry Dock (length 250 ft.). by Electro-deposition. 4 


















THE VALS LATHE 


For Screw Making, &c. 
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40% 
MORE WORK 


THAN A 


Capstan Lathe. 
















14, WATER STREET, 





LIVERPOOL. 


—~vrvrvvvVvrVvvVvVvVvVvVvVvVvVVvVTVvVvVvVvVvVvVvVw?T 2700 
of 


Telegrams : ‘‘ NEVILLE, LIVERFOOL.” Telephone, No. 7159. 
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HURST, NELSON & CO., L®: 











d 


‘SONTLSYO SS¥UG PUP NOUT 


‘THOM HIS ‘SONTDNOS 
AYMTIVA ‘SUTXY PUP STIFHM JO sxoyeR 





Builders of RAILWAY CARRIAGES, WAGONS, 
TRAMWAY CARS and LIGHT RAILWAY 





The Siege Rolling » eek aor Plant Works, "Motherwell. ” 


Glasgow Office, 160, HOPE STREET. London Office, 1, QUEEN VICTORIA STREET, E.C. 


er BRIGHT DRAWN STEEL 


BESSEMER, OPEN-HEARTH, CRUCIBLE. 


¥ Accurate to size. Absolutely straight. Machine-cut ends. Polished surface 


LARGE STOCK OF ROUNDS AND HEXAGONS, 


For Screws, Bolts and Nuts, Axles, &c. 
For Pump Rods, Piston Rods, &c. 


IMMEDIATE DELIVERY. 


Other Sections promptly from Works. 


















For full particulars and prices apply to— 


/BUCK & HICKMAN, 


281, Whitechapel Road, LONDON, EF. ™ 


Inventors, Patentees, & Manufacturers. 
SYDNEY SMITHsSONS xsersss rors: NOTTINGHAM 
FAR SMITH S:PATENT SYREN. | 


SEND FOR ILLUSTRATED CATALOGUES. HUNDREDS IN USE. 

















Telegrams: Contractors 
“* Smiths, to the 
Nottingham.” Admiralty, 





| LL 




















NOTE. m \ i $ MM 


TheOldest 
Pressure 
Gauge 
Makers in 
the World. 


M°KIE & BAXTER, 


COPLAND WORKS, GOVAN, 


GLASGOW. 


London Office—72, Bishopsgate Street Within. 


Telegraphic and Cable Address: “CALIDAD, GLASGOW.” 
Telegraphic Codes used: A 1, A BC,and the Engineering Telegraph Codes, 


’ 3 SDN ITHE © ONE 
; AVERT 











ENGINEERS, SHIPBUILDERS & BOILERMAKERS. 


SPECIALTIES. 


HIGHEST CLASS SMALL CARCO AND PASSENGER 
VESSELS, TUGS, YACHTS & FAST LAUNCHES. 
MARINE MACHINERY & VESSELS IN SECTIONS OR 

PLATES & FRAMES FOR SHIPMENT ABROAD.* 
McKIH'S PATENT WATHR-TUBH BOILERS. 
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WATCHMAKERS TO THE ADMIRALTY, *#*¢ Medal, Electrical Exhibition, 1892, 
Makers of Marine Chronometers, NON-MAGNETISABLE WATCHES. 
JEWELLERS AND CLOCK MAKERS, _ Estimates given for Making Ordinary Watches 

Ee. F.% Tw on-Magnetic. 
nastainiatl = Silver, Pa 18-ct. Gold. 


Our ‘‘ STRAND” Watches contain the aaa number < ve: _—— 


Witmer MaKe Highest Honours at MENTS, and are BETTER and more UP-TO-D 
cy than any Watch yet produced. 






MAKERS OF 

CHIMING 5 0. 
}}) GRANDFATHER  60-min. recorder 
we = CLOCKS. 8 8 0. 


30 min. recorder 


£15 15 0. 


60-min. recorder 


30-min. recorder 









Sg SRVATI! The most delicate, important, and valuable part of a watch is the balance, and 
this has hitherto been unprotected, an omission that allows dirt and damp to 

affect the movement. In our invention this is overcome without adding to the 
size, and allows free use of the regulator. 


All Watches in Open 
Face, Full or Half- 














Astronomers defining the exact time of the sun 

crossing the meridian, at Greenwich, with one of 
Smith’s Watches. ” 

Special Watch, Hall-Marked, Sterling Silver Cases, New Mileage Dial, giving railway speeds from 15 to 


The ‘ Strand’’ Watches in the Gentlemen’s Sr —— }-Plate, Lever Compensation Balance, Orystal 100 miles per hour. 
sizes, NON-MAGNETISABLE, 24s, extra. “STRAND” WATCH with Cap on. Full Hunting or Hall Hunting Case. 2815 © oyeng wall Cases, Grytal Gans, Lever, Compensation 
All English—Silver, “Strand,” £5; 18-ct. Gold, £13 15s. Special size for Ladies, “Strand,”— £5 15s. Silver, & £12 15s, 18-ct. Gold. Balance, Breguet Spring, pon hey see, tang 
Certificate and Warranty with every Watch. Old Watches and Jewellery taken in exchange. Postage free at our own risk. ALITY'=-With Hal S 1 ike Dis " 
* ’ * — Wi! allwa, ndica' 28 2 
“Our TREATISE ON WATCHES,” just published, 460 pp., 400 Ilustrations, Second Edition, Free on Application. — as above, 160. extra. 





— 
A 


CHAS. MACINTOSH & CO., umireo. 


Works: CAMBRIDGE ST., MANCHESTER. 


TELEPHONE No. - - 267 NATIONAL, 
” » «- + 1124 NEW, 








BUFFER SPRINGS. 


WW AHREEOovUSEHsS: 
Telegraphic Addresses : 





~ . 48, Piccadilly. “MACINTOSH, Manchester.” 
. 8@, Fore Street, E.C, “LARK, London.” 
9, Chapel Street. “MACINTOSH, Liverpool.” 


. 22, St. Enoch’s Square. “MEDLOCK, Glasgow.” 


[L 


li - BRAKE PIPES. P 
{OU 

















BELLEVILLE BELLEVILLE 
REDUCING VALVES. FEED PUMPS. 


Specially constructed for the 
This Reducing Valve is composed entirely of metallic | highest pressures, and for use 
parts, and is therefore capable of dealing with steam of with all types of Boilers. 
the highest pressures and highest temperatures. The | The working parts are few and 
valve is positive in its action, and entirely independent | strong, require little attention, - 
of any variation in the pressure of steam to be reduced. | and stand any amount of wear 
It is thoroughly reliable, and the reduced pressure is and tear. 
maintained in the narrowest possible limit. Fitted | For automatic feeding these ¢j 
between the boiler and the engines, it enables the steam | Pumps are indispensable, and 
space of the former (by carrying # higher pressure than | are designed to be regulated | 
required by the engines) to be practically increased. | bythe most sensitive Automatic 
The valve is constructed in sizes suitable for the highest Feed Apparatus. 
powers, and as its action depends upon wire drawing, the 


steam is supplied to the engines dry and superheated. | THESE VALVES AND PUMPS HAVE BEEN SUPPLIED TO 500,000 |.HP. 


Maudslay, Sons & Field, Lid., 


Ys AGENTS AND MANUFACTURERS, 
BNGINEBRS, 

















LAMBETH, S.=Ei. 
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THE NEW _ BELT, 


SUNSHINE, RAIN, STEAM 
OR HEAT—The Only Belt 
which will Satisfactorily 
Stand any or all of these = 


Conditions is Cole’s 
FOR FURTHER PARTICULARS SEE ADVERTISEMENT IN NEXT WEEK’S ISSUE. 
SOLE MANUFACTURERS— 2261 


HENRY A. COLE & CO., Coronet Works, LIVERPOOL. 








































Telegrams : “MODERNIZE, MANCHESTER.” KL E ; N’S PATE N _ Telephone, 4070, Manchester, 


WATER COOLERS 


FOR CONDENSING PLANTS. 


Improve the Vacuum of existing Condensers to the highest possible 
mj efficiency, and in cases of new Plants render admissible the adoption of 
Condensing with its undoubted advantages even where fresh water is not 

mi obtainable or very scarce. Fuel is saved by the Condenser Water being 
» aiways kept cool. The Apparatus covers & minimum of space even so 
small as one-sixth or a square foot per indicated horse-power. These 
Coolers are also applicable to the Cooling of water in BREWERIES, 
DISTILLERIES and SUGAR REFINERIES. 





E KLEIN ENGINEERING CO. Ltd, 


ee ee 9, SOUTH PARADE, MANCHESTER. 
AirPump steam 9016 Makers and Licensees of Klein's Patent Engineering Specialities, &c. 


& Condenser. Cylinder. 





www wwws 





Chimney Re-ccoler—Artificial Draught not 


CATALOGUES POST FREE ON APPLICATION. 2455 requiring power, Water Inlet 20 ft. high. 











Telegrams: TUBES, SWANSEA’ 





*e0W0O VM pure 
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TUBE CO., LTD., 


LANDORE, Ss. WALES. 




















PRICES AND ESTIMATES ON APPLICATION. 
‘NOILVOITddV NO SHALVWIIST UNV SHOWA 
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and War Office 
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Contractors to the Admiralty 





2423 
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BEMENT, MILES & CO., Philadelphia, PA., U.S.A. 


Manfacturers of Metal Working Machine Tools, 


LATHES, PLANING MACHINES, SHAPING MACHINES, SLOTTING MACHINES, 
MILLING MACHINES, 
DRILLING MACHINES, Vertical, Multip’e and Radial; BORING MACHINES, Vertical 
and Horizontal; PUNCHING and SHEARING MACHINES. 
PLATE BENDING MACHINES. 


STEAM HAMMERS, STEAM AND HYDRAULIC 
RIVETING MACHINES, &c. _ 
LONDON: C. W. BURTON, GRIFFITHS & CO., Ludgate Sq., Ludgate Hill. 


£3 IN. LATHE ‘ PARIS: Fenwick Freres & Co., 21, Rue Martel. BERLIN : paris aa & Scuurrg, Spandauerstrasse, 59 and 61. 
j BRUSSELS : ScuucnarpT & ScuUTTR, 17, Rue du Fosse aux ‘ange. VESeES: Scuucuarpt & Scuutrs, Breitegasse, 17 








JOHN G. KINCAID & CO., 


ENCINEERS 2% SHIPBUILDERS, GREENOCK, SCOTLAND. 
SINGLE AND TWIN SCREWS; also 


SIDE AND STERN WHEEL PADDLE STEAMERS 


DESIGNED with Special Arrangements and Ventilation for TROPICAL OLIMATES 
and Shallow Water Navigation. 


Shipped in pieces or floatable sections or boarded up and prepared with complete outfits for over sea voyages. 


MANUFACTURERS OF SH PYARD 


1.—Sugar Machinery. 


11.—Shipyard Machinery, Steam or MACHINERY. 




















































Hydraulic Power. PUNCHING AND SHEARING, 
ms ANGLE-CUTTING, 
111.—Weighing Machinery. BEAM-BENDING, othe 


mr ' PLATE-BENDING, 
1v.—Winding & Hauling Machinery. COLD AND HOT- 


SAWING 
MACHINES. 


HYDRAULIC 
BENDING and 
FORGING, 
MANHOLE 
PUNCHING MACHINES. 


~ 


v.—General Machinery, Presses for 
Cotton, Hemp, &c. 


Engines & Boilers, Piers, Bridges, 
&c. 


EGLINTON ENGINE WORKS, 
GLASGOW. 


THE NEW EVAPORATOR. 
Weir’s 
Vertical a 


NO PRIMING. EASILY CLEANED. HIGH EFFICIENCY. 
STRONG. COMPACT. 


WEIR’S PATENT DIREGT-AGTING FEED PUMPS. 
DIRECT CONTAGT and SURFACE FEEDHEATERS, HYDROKINETERS. 


2635 
monomer G, & J. WEIR, =~ 


78, BILLITER BUILDINGS, “ GIWEIR, GLASGOW.” 


LIMITED, 


| sae “a , «BO. | CATHCART, GLASGOW. — LONDON.” 














GENERAL 
HYDRAULIC = 
PLANT. 
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MILLING MACHINES FOR ENGINEERS, 

















Telegrams: 
‘TOOLS, MANCHESTER.” 
ABO and A 1 Oodes used. 














KENDALL & GENT. MANCHESTER. 


ee ee eet rele ret 
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THOMAS ROBINSON & SO 


p 
| ELOCHD. At. EI. LIMITED, 
If WOOD-WORKING MACHINERY, ENGINES, AND BOILERS. gg) _cia 
HIGHEST AWARDS, PARIS, 1889: |GRAND PRIZE, HIGHEST AWARD: Spent ; 


THE GRAND PRIX & GOLD MEDAL! ANTWERP EXHIBITION. — J 


























em ROLLER-FEED SAW BENCH. 


LARGE FLOOR-BOARD PLANING MACHINE. 








~ CORLISS - ENGINES | 


anD PUMPING PLANT. 
JOHN COCHRANE, 
BARRHEAD, by GLASGOW. 
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BOLLING & EOwW EF, LONDON, Ec, 








: FORMERLY Wm. BIRD & CO. 2, LAURENCE POUNTNEY HILL. 
Engineers and Merchants onl is codes wets 42: Bis Landon, eae 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents for Foreign Governments, 
PLANS AND ESTIMATES 
FOR EVERY DESCRIPTION OF 
* I Machinery Installations, Tools, Railway & Tramway Material, Mining & Contractors’ et 


STOCKS _OF NEW AND SLIGHTLY DEFECTIVE RAILS. 


1d 


he ll PATENT mage: ecb —— TUBE. eo 


























WLLL LEP DD 
{pp 














The corrugations | running  inelie beak up Prvaye fine: jm give much Pati n Finnie’ power. - Tian also strengthen 
the Tube, and being more Elastic will not draw from the Tube Plate. 
HAVE BEEN TESTED AND PASSED BY THE BOARD OF TRADE. TESTED FOR COLLAPSING AND PASSED BY LLOYDS. 


EDWIN LEWIS & SONS, TUBE MAKERS, _ WOLVERHAMPTON. 


PATENT MICA GREASE 


S4VES SO TO SO PER CENT. OVER COST OF OIL. USED ON ALL KINDS OF MACHINERY AND SPECIALLY ADAPTED FOR INDIA & HOT CLIMATES. 


PATENT MIGA-COTTON PACKING. PATENT MIGA-FLAX PACKING. 
PATENT MICA-ASBESTOS PAGKING. PATENT MICA-INDIA-RUBBER PACKING. 


“MICA.” BELTING SLTRVUEL. 
The advanta, ages of these Packings over ordinary Packings are:—THEY DO NOT HARDEN IN THE GLANDS. THEY ARE MORE DURABLE. THEY DO 
NOT SCORE THE RODS, but put a MICA SURFACE on them similar in appearance to Electro Plate. They are 26 per cent. lighter than ordinary Packings 

















SOLH PROPRIHTORS AND MANUFACTURERS, 


THE MICA LUBRICANT CO., 


SOU TE ne ENGLAND. ne 


___ Telegraphic Address: “MICA, SOUTH SHIELDS.” National Telephone No. 2077, 


JAMES ARCHDALE & CO, Birmingham, 


Contractors to Her Majesty's War Department, the Lords of the Admiralty, the Council of State for India, the phi Agents for the Colonies, & the Foreign Governments. 
CONTRACTORS FOR MACHINE TOOLS TO THE ROYAL ARSENAL, ROYAL DOCKYARDS, ROYAL MINT, &c. 


MAKERS OF HIGH-GLASS MAGHINE TOOLS ig mney eee ae os pe Stop Motion. 
COMPLETE PLANTS of MACHINERY for With Spur, Bevel, Mitre Gears, and all ¢ 























manufacturing— Racks Machine-cut from the solid, 
MAGAZINE RIFLES of all kinds. acide 
BAYONETS. RADIAL DRILLING MACHINE. 
AMMUNITION for SMALL ARMS. 2 ft. 6 in. Radius, 


SPORTING AMMUNITION. 

QUICK-FIRING AMMUNITION. 

3 and 6 POUNDER QUICK-FIRING GUNS. 
PROJECTILES for QUICK-FIRING GUNS. 
PROJECTILES for GUNS of any CALIBRE. 
WHITEHEAD TORPEDOES. 


oer 


Telegrams: “ ARCHDALE, BIRMINGHAM.” 











ere 











4 {ABC (Fourth Edition), and SCREW CUTTING LATHE. 


Codes use \ The Engineering Telegraph Code. Puoto. No. 264, 7-in, Centre with Backshaft, Pxoto. No. 117 1958 
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CONSUMPTION OF ANTHRACITE PEAS OR COOKE, ? TO | LB. PER |.HP. PER HOUR. 
— 















— FOR — 


ENGINES. 
HEATING, 
FURNACES 


THE DOWSON ECONOMIC CAS AND POWER COMPANY, LTD. OFFICES—39, OLD QUEEN STREET, WESTMINSTER, LONDON, S.W. 2s 


— MAEHR OF => 


Crucible and Siemens-Martin Steel Forgings and Castings up to any weight. 
Also Cast Steel Stem, Stern and Rudder Frames; Steel Ship and Boiler Plates, Angles, Bars, &c. 
Forged and Cast Steel Rolls, Pinions, Housings, &c., for Roiling Mills. Best Oas teel Tyres. 
rank and Straight Axles. Crossings. rought-Iron and Oast-Steel Disc Wheels, &c. 
Finished Guns and Steel Shells. Also Solid Steel Armour Plates. Tool Steel of all Descriptions, 


Apply to AUGUST REICHWALD, Sole Representative for the United Kingdom, 9, New Broad Street, LONDON, RC, 
teh ERE Se EAS ARS Rn aA eS 


ee 


CASTING 


ry 
- 
wi 





MALLEABLE 







STEEL, ETC. 







FURNACES 





HEATING PLATES, 











CONCENTRATING 





AMERICAN 
RE - HEATING 





NNEALING 























Telegrams : 


a". Richard C.Cibbins & Co, 3» 















MAKERS OF PORTABLE AND FIXED 


‘STEAM AND HAND CRANES, : 


Derrick, Foundry, Overhead Travelling & Warehouse CRANES, 


CRAB WINCHES, LIFTING JACKS, HAND PILE DRIVERS, 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &c. 04 16 





GLASGOW: G. BUOHANAN, 75, BOTHWELL ST. 


NETTLEFOLDS LIMITED, BIRMINGHAM, 


MANUFACTURERS OF 


WESTON'S DIFFERENTIAL RATCHET BRACE. 


WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS 
STOVE SCREWS, PIPE STUDS, CLOUT NAILS, 
SQUARE AND HEXAGON NUTS, RIVETS, COTTER PINS, &c. 


















WESTON'S PATENT 
DIFFERENTIAL RATCHET BRACES. 
WESTON'S PATENT 
DIFFERENTIAL RATCHET BRACES. 
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Corrugated Steel Furnaces 


As made by the Farnley Iron Company for High-Pressure Boilers. 











Annular Corrugations for Marine Boilers. Spiral Corrugations for T,ancashire Boilers. 


Are made also to receive conical Cross-tubes. 
Address, The Farnley Iron Sonny, Lee Limited, Leeds, es a ee For France, Jacques Péras, 46, Bd. cfr aati Paris. ™* 
ao es 


BLAKE & KNOWLES STEAM PUMP WORKS, L™. 


179, Queen Victoria Street, London, E.C. 
Telephone 15,087. Telegraphic Address: ‘““AMMONIACAL.” 


Over 9O, 000 Pumps Sold. 
Over 20,000 in Mines. 


PUMPS OF ALL SIZES 
FOR EVERY POSSIBLE oe 


SEND FOR CATALOGUE. 


ZEORTING BROS.. 


ENGINEERS, 58, VICTORIA STREET, WESTMINSTER, S.W. 


— MAKERS OF — 
INJECTORS for Locomotive and Stationary Boilers. 
STEAM JET ELEVATORS and SILENT WATER HEATERS. 
STEAM JET AIR COMPRESSERS, EJECTORS, VENTILATORS, &c. 
STEAM JET UNDERGRATE BLOWERS for BOILERS & RE-HEATING FURNACES, 
STEAM TRAPS and SEPARATORS. GILLED HEATING PIPES and RADIATORS. 
EJECTOR CONDENSERS for all kinds of Steam Engines. 
































BOILER FEED PUMP. 



































Patent Injector. — 
oii wh uxy, PULSATORS (Direct-acting Steam Pumps). Patent Steam Trap. 
and delivers it above Works with any pressure. Will 
boiling point. PRIOGCDS, a0, OM APPIIEOATION. Discharge at High Level. 














VICKERS, SONS & MAXIM, LTD. SHEFFIELD. 


tae Office, 28, Victoria mee ceeded: S. WwW. 
TOOL STHEHL OF ALT DHSCRIFPTIONS. 
BEST CAST STEEL TYRES, CRANK & STRAIGHT AXLES. 


MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS, BELLS AND HEAVY STEEL CASTINGS. 
CONTRACTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS, 
SOLID STEEL ARMOUR PLATES. : 
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Many of these Patents 


are now in Use on the tae 
following Railway and and ¥ orkehire Railway. 
Steamship Companies : VICTORIA WORKS, SHEFFIELD. London, Brighton, and South Ooass 


H.M. the Queen's Royal Saloo 
H.R.H. 4 Prince of Wales’ "Royal 


Saloo 
H.M. the ‘King of Italy’s Royal Train 


W. S. LAYCOCK, 


MANUFACTURER OF 


Railway and Steamship Patented Specialities. 








Imp’l. Government Railway of Japan, 
Steamship Company. = 
Lancashire, Derbyshire and East 





Mi 
London, Chatham, and Dover Rly. 
London and North-Western Railway, 
London and South-Western Railway, 
London Street Tramway Com; 
London, Til and Southend Riy. 





Barry Deck and faimay. a EXGLUDER. SPRING SEAT. Metropolitan Rattwy "(ance ence: 
Belfast mga "Counties Riy. BLIND ROLLER. TORPEDO VENTILATOR. WINDOW LIFT. DUST ANB DRAUGHT + MetropotinsHaivay. (cir Rallmy 
- E - Midland Great Weste Rai\w: 
Cambrian Hallway. Patent Elastic Journal Packing for Axle Boxes, waa tai. * ‘ion Compuey, 
Ohemin de fer de |’etat, Beigi erican Steam Naviga- 
Comp. Intern. des Weetas i Lite, The best lubricating material yet produced. Composed of Curled Horse Hair and Wool. Always retains ite elasticity in the box. North British Railway. 
ito aT STORAGE HEATERS. cai 
Cunard Steamship Company. ™ ropo) mways Oo, 
ae Dliway itolland. For Warming Railway Oarriages, Tramways, Steamships, Public Buildings, Workshops, &. Paci Boum Navigation Tenpeny. 
Feetiniog Railway. LINCRUSTA-WALTON FRANCAISE. gation Com — 
| my here ney hallway Specially adapted for Decoration of Railway and Steamchip Panelling. P oo com A toy may Com 
Great Northern Railway. = Sole Agent in Great Britain for Gould’s Patent American Vestibule Platform & Central Coupler. i eee an 
Great North of Scotland Railway. ui rn Railway. 
Great pw oly LONDON OFFICH: 22, BROAD STRHET AVENUE, E.C., situa _ 
way, Dublin FIRST PRIZE MEDALS :—CHICAGO, 1883 ; INVENTIONS EXHIBITION, 1886. — Waite Steamship Company. 


Hull and Sernsiey Railway. 


COALBROOKDALE 


PUMPING ENGINES FOR ALL PURPOSES. 


ALSO MAKERS OF HYDRAULIC WORK: 
ENGINES, PUMPS, ACCUMULATORS AND PRESSES. 


WINDING ENGINES, HAULING ENGINES 
AND STEAM ENGINES 


FOR ALI. PURPOSBTS. 














VERTICAL RAM-TYPE ee aaa Se 
Z P COMPOUND DUPLEX PUMP COMPOUND FLYWHEEL PUMPS. 


STEAM PUMPS. 


DUPLEX PUMP, 


THE COALBROOKDALE COMPANY, L®, °4"=8005Ds:5.8§.0. SeRorsHin= 





Telephone No. ‘1098, Holborn. 2272 


a —e & CO., LTD., SHEFFIELD. 


London Address: 1, VICTORIA EMBANKMENT, BLACKFRIARS, E.C. ret <1 LONDON.” 














SPHCIALITIBOS FOR 


| MARINE PURPOSES. 


“ELLIS” Patent STEEL FACED, ALL STEEL or IRON ARMOUR 








**HARVEY” Patent STEEL. 
Plates and Bolts. 








Section of “* ‘Barve " Tube. 


* Purves’” Flue. 
LARGEST Sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 





“ELLIS & EAVES” PATENT SUCTION DRAUGHT COMBINATION, producing the greatest amount of evaporation combined with economy and comfort. 
“PURVES” Patent Ribbed BOILER FLUES, unsurpassed for resistance to collapse by any present type of flue in any respective thicknegs and diameter, and possessing SPECIAL 
“SERVE” Patent Ribbed BOILER TUBES, giving more Steam per Pound of Fuel than any other Tube or Combination. [ADVANTAGES over all other types. 
“VAN OLLEFEN” Patent Gear for QUICK LOWERING of DOORS of WATER-TIGHT BULKHEADS. 
FLANGED BOILER END PLATES of the Largest Sizes, Flanged in HYDRAULIC PRESSES in ONE Heat. 
STEEL PROPELLER BLADES and BOSSES, well known for r Exceptional Soundness and Smoothness of Surface. 




















2814 


ae 


On Admiralty List. 


Contractors to the British and 
Foreign Governments. 














Telegraphic Address: 
- sap: GLASGOW.” 


SMITH BROTHERS & CO. 


KINGSTON ENGINE WORKS, GLASGOW, 


Makers of all kinds of Shipbuilders’ and Boilermakers’ Machinery, 


Eooentrio and Lever Punching and Shearing Machines, Beam Bending and Horizontal Punching Machines, 
PATENT ADJUSTABLE Z IRON AND ANGLE IRON CUTTING MACHINES, 


Plate Bending Rolls, Plate snap me coe oe Oold iron Saws, Boiler Shell Drilling Machi Plate Edge Planing 
et Garboard 8t ee Machines, Hydraulic Riveting Machines, o 
Pumps and Accumulatora. 








jachines. Hydraulic 





VERTICAL PLATE BENDING ROLLS. LEVER PUNCHING MACHINE. 1820 


HORIZONTAL PLATE BENDING ROLLS, 
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THORNYCGROFT’S PATENT AUTOMATIC FEED-WATER RECULATOR 











ph alren ten vega rE 





ah mag ema Nn : 











FOR WATER-TUBE AND OTHER BOILERS. 





e ADJUSTABLH. ( »s RELIABLE. 4 
* # é * # 
INCREASHS AND 
HBFFricinncyT HCONOMYT 
++ ** 





ALREADY ADOPTED IN OVER <&2@© OF THE MOST MODERN VESSELS IN THE BRITISH AND OTHER NAVIES REPRESENTING 
Ower 265,000 I.uP. 


For Pancras Messrs. John I. Thornycroft & Co., CHISWICK, London. 


a 











Bell’s Asbestos Company, Ltd., Southwark, London. 
are the Sole Manufacturers of 


ASBESTOLINE 


Asbestos HV) eater Vaee 














] 
| 
| 








THH MOST BXTHNSIVELY USED, 
THE MOST SOIBNTIFICALLY DESIGNED, 
THH MOST CARHFULLY CONSTRUOTHED, 
THs BEST 
METALLIC PACKING 
Iw THE WORLD 


THE UNITED STATES METALLIC PACKING. 
Over 95,000 In Use. 


ALL PAOKINGS SUPPLIED ON APPROVAL AND GUARANTEED. 








WRITE FOR ndumreneaininienme 2286 


UNITED STATES METALLIC. PACKING CO., Ltd., BRADFORD. 


THOMAS CHATWIN, 


GREAT TINDAL STREET, BIRMINGHAM. 


PATENTEBE AND MANUFACTURER OF 
STOCKS, DIES, TAPS AND 
RIMERS, one 


Improved Screwing Machines = 
For Hand and Power. 
STANDARD CYLINDRICAL GAUGES 
SURFACE PLATES, TWIST DRILLS, 


MILLING CUTTERS, CUT GEARS, 
SPANNERS & WRENCHES, 
Patent Tubs Cutters, Tube Wrenches and Vices, 

and General Tools. 2159 














| 














stopping 





ius 








for power, with quick releasing motion for 


throwing dies out of gear without 


machine, 














Sole Maker of W. Jones’ 
PATENT PIPE CUTTER FOR MAINS. 


IMPROVED BOLT 8CREWING & NUT TAPPING MACHINE, 
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UPWARDS 
oF 


2 ae 100,000 
GRESHAMS PATENT 


Ge INJECTORS 


OF ALL PATTERNS NOW IN USE. 


GRESHAM & CRAVEN, Ltd., 














IN GIN Bza_z Ss, 
ORDSALI. LANZ, MANCOCBES TERN. 
Telegraphic Address :—"‘ BRAKE, MANCHESTER." Telephone No. 618. 2°39 
London Office- - - - 110, CANNON STREET, E.C. 



































RANSOMES, SIMS & JEFFERIES, LD. 









STEAM THRESHING MACHINES. 




















d Hi | i 





Le LONG & SHORT STROKE ENGINES. TEA ROLLERS, SIFTERS & DRIERS. MAIZE SHELLING MACHINES. 














ORWELL WORKS, ES WW EOL, AND 2, GRACECHURCH STREET, LONDON.” 


JSOMMN FU rL...Is & SON. 


ST. ANN’S LEATHER WORKS, GLASGOW. 


PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. 


ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of LLAMA HAIR BELTING. 
Strongest, Most Stretchless, Most Pliable Belt in the Market. TAPER CONE and QUARTER TWIST DRIVING. 

















- Gi adh = = 
OLD STYLE. 
A Flat Chain Belt (as above illustration) on a rounded pulley never works well, only part of the Belt. _A Flexible Centered Chain Belt, Arched on one or both sides (as above illustration), takes a perfect 
has Pulley contact. The loss of power from slip is great. The rivets get strained and broken. grip of a rounded pulley, without straining the rivets or loss of power from slip. 
LEATHER LINK CHAIN BELTING, ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS THE BEST POWER-TRANSMITTING BELT IN THE MARKET. 


Illustrated Price Lists on A pplication. MANCHESTER—Mc, JAMES SCOTT, 6, B St 
’ . _ i 5 lackfriars le 
warcHouses | ONDON- Shippers Warehouse: Mr. F. B. DUFF, 5, Laurence Pountney Hill, E.C. © BieiinGHAM—Mr. DAVID WINDRAM, 17, Cannon St. 


LEATHER FIRE HOSE. 





ST. ANN’S CROWN LACES 
_ “SYaxXOld L S.NNV "LS 
SY3HLVI1 TVOINVHOIW 40 SONIN TIV 








- Consumers’ do. Mr. A, W. THOMSON, ‘4, Duke St., Aldgate, E.C. LEEDS—Mr. CHARLES BEST, 12, Mill Hill. 
MANUFACTURERS OF SE. ANN’S OHMONMATA. UNION BELTING. 








SARE et ego a Hk ee ERR 


POM ABH ESP PW Bh 40 AR) 





INERT a Fevereiro boat onareer =r — vy ERAN SCs ramen neo Shaan Nore eum 
vata et) 








Eee ERIE PM SE AE 


ee 
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THE SOUTHWARK MANUFACTURING CO. 


HEAD OFFICES & SHOW ROOMS: 78a, SOUTHWARK BRIDGE ROAD, LONDON, 8.E. ‘Telephone No. 94 Hop. ole, Address, “LOCULATE, LONDON.” 
SOLE MANUFACTURERS OF THE CELEBRATED— 


AMBER-:T AN uexe™ ger? 


GIVES ABSOLUTE SATISFACTION IN ALL CLIMATES FOR ALL WORK UNDER EVERY CONDITION. 
WORTH OF LEATHER, HAIR, COTTON, RUBBER, LINK, RAW HIDE BELTINGS 
20,000 


ALWAYS IN STOCK, 


AT MARVELLOUSLY LOW PRICES. 
RICHARD MORELAND & SON, La,, 3, Old St., LONDON 


Telegraphic Address: ‘‘EXPANSION, LONDON.” Telephone No, 6784. 


HIGH-CLASS STEAM ENGINES, 
MANUFAOTURERS OF HYDRAULIC ‘MACHINERY, | 
PUMPING MACHINERY, 


COOLING & HEATING PLANTS. GENERAL BREWERY WORK. STEEL CONSTRUCTIONAL WORK FOR BUILDINCS. 
ROOFS & BRIDGES, ELECTRICAL WORK. 1010 


STURTEVANT PROGRESSIVE TIMBER DRY KILN 
































Of the most modern type, 
combined with the highest 
possible efficiency. 











LONDON :— 
Steam Heating 75, Queen Victoria St. 
GLASGOW :— 
Apparatus 91, West Nile St. 
BERLIN :— 
FOR DRYING 4, Neue Promenade. 
TIM BEE, STOCKHOLM :— 
wooxk,, 2, Kungsholmstorg. 
CcorTronm, AMSTERDAM :— 


745, oo 





TOBACGCIOO. 


STURTEVANT ENGINEERING COMPANY. 


HEENAN & FROUDE, ) FANS. 















BIRMINGHAM nN my FANS 
; ™ \ \ i ep 
MANCHESTER, | a= | —* ANS 


Blast, 
 -w Ze orced 1919 


Draught, 
&e., &c. 
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JAMES FAIRLEY & SONS ““c=™ 
General Stee! Manufacturers, and SPECIALISTS In TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 




















considered HARDEST and TOUGHEST Steel made (al ig Ay in the Small samples free to approved buyers. 
Bene red te oe ne EET fe creme Lane SHEYTIELD, and eee A ee etn MINGHAM) are merely Branch Departments, and 
e@ All Communications should be addressed to the Head Offess OLD MINT, SHADWELL STREET, BIRMINGHAM. 1710 














IMPROVEMENTS. 


Great Reduction in headroom required. 
Hoisting speed variable without reversing or slowing 
motor, securing maximum efficiency at ALL loads. 


m™ Patent longitudinal travelling motion, no skewing or 
= racking on the rails 
it tI i i Crab fitted with patent electrical controlling og 
it = operated from switchboard in cage. 
ENGINEERING Co. 


Si OND ELECTRIC CRANES. 


LOCOMOTIVE TAN E ENGINES. 
SPECIALLY DESIGNED TO SUIT ANY GAUGE 
OF RAILWAY. 


PRICES, DESIGNS AND SPECIFICATIONS ON APPLICATION. 


PATENT CONDENSERS OR CONDENSER TUBES FOR AUTO CARS OR 
STEAM VEHICLES. 


THOMAS GREEN & SON, Ltd., 


SMITHFIELD IRONWORKS, LEEDS, 
SURREY WORKS, BLACKFRIARS ROAD, LONDON, S.E. _ 


— Please Write for List E 2. —— 


LYTHAM “SHIPBUILDING % ENGINEERING co., LYTHAM ENGLAND. 





FIECEHEN's PATENT 
ELECTRIC CRANE 


BEDFORD 


















































2S ee eee comes 5 








2795 


BUILDERS OF LIGHT DRAFT TWIN- SCREW STEEL RIVER PASSENGER ” STEAMERS AS SUPPLIED FOR H.M. INDIAN GOVERNMENT. 
STEAM LAUNCHES UNDER CONSTRUCTION FOR GALE___STEEL STEAM BAROES. TWIN AND SINGLE SOREW STEAM TUG BOATS STEAM TUG BOATS. _ Telegraphic Address: _S'ernwheel, Lytham. _ Lytham. 


ERASER & CHALMERS aL 


RIBNDLILEAR SYSTHNM Makers of all Classes of 


Of PUMPS and COMPRESSORS insuring highest efficiency. The use of Improved 


mechanically controlled valves allows of high piston speed under heavy MA C H Y N BRL 


pressure, resulting in reduction of size of engine for _— duty and greater 
FOR 


economy of steam. At Paris the Riedler System effected a great economy 
of fuel in the Compressed Air Plant. At the Butte and Boston Mine, 

MINING, MILLING, 
SMELTING, 


Montana, the Riedler Pump effected a saving of 60% of fuel over pumps 
previously used. Send for Pamphlet. 
CONCENTRATION, 
AND 


LEACHING. 





























WORKS— 
ERITH, KENT. 
CHICAGO, ILL., U.S.A. 





SS === OFFICE— 
— 7 43, THREADNEEDLE ST., 
LONDON, E.C. 2781 
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Established 1831. | Annual Capacity 800. ROGERS LOCOMOTIVE CO 
—e ee ay ( 3 
ey a Se OF PATERSON, NEW JERSEY, 
BUILDERS OF 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVIOE. 











Od 4217 


, — SS 7 PATERSON, NEW JERSRY, UNITED STATES OF AMERICA, 
po Aree Copeci1000. BALDWIN LOGOMOTIVE WORKS, Puuavevpnta, U.S.A. 


BURNHAM, WILLIAMS & OCO., PROPRINDTORS, 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


Adapted to every variety of service, and built accurately to standard gauges and templates. Like parts of different engines, 
of same class perfectly interchangeable. 


Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES STEAM STREET CARS, &c. 
ALI. WORK THOROUGHLY GUARANTEED. 


Cable Address: ‘‘ BALDWIN, PHILADELPHIA ;” ‘‘ RODADURA, LONDON.” 2780 


London Office: Dashwood House, 9, New Broad Street. 





























MANNING, WARDLE & CO. 


BO'Y NM Ei anand ict WwWwoRE:EsS, LEEDS, od 2486 


Makers of Locomotive Engines for any width of gauge, and for all purposes, Materials and workmanship of the best quality. Tank Engines up to 15 in. Oylinders, on four or six wheels, always in stock or in progress. 
Makers of Robbins’ Patent Driving Axleboxes, Specifications, Photos, and Prices on application, and Special Designs —_ on receipt of particulars of requirements, PP ot ABO” a ‘The Engineering ee Codes” used 























SE SE PREIS 


wesc 400, wy BROOKS LOGOMOTIVE WORKS, 






DUNKIRK, N.Y., U.S.A. 


Builders of LOCOMOTIVE ENGINES of all Gauges, 


And adapted to every variety of service, bullt accurately to standard 
gauges and templets. 


LIKE PARTS OF DIFFERENT ENGINES OF SAME CLASS 
PERFECTLY INTERCHANGEABLE. 


2-Cylinder and 4-Cylinder Compounds. - 


| AVONSIDE ENGINE CO. 


BRISTOL, ENGLAND, 
Locomotive Builders. 


TELEGRAPH—" WALKER, BRISTOL.” 






























SIMPLE OR COMPOUND LOCOMOTIVES 


to take the heaviest loads on the lightest rails economically. Quick Delivery, 


PARTICULARS OF REQUIREMENTS SHOULD BE STATED AS FULLY 
AS POSSIBLE. 


Sette 


LOCOMOTIVES in progress for early delivery. 


(This Advertisement appears fortnightly.) 
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THE CLAY CROSS CO.., 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND nee, 
FOR GAS, WATER AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, & 


WoREsS: CLAY CROSS, NEAR 3 BSTEREIELD. 


- THLEGRAMS: “TJACESON, CLAY CRO88S? oS 2452 
,onwDpor OFEICE: i2, BURWwoonpD PTLACH, Ww. 


ALEX. FINDLAY & CO.. 


Bridges, Roofs, Piers, and General Bridge and Roof Builders, 


Structural Work. 


Special Hydraulic Plant for MOTHERWELL, 


Trough Flooring for Bridges, &c. w.B. 


NAPIER BRO THERS, Ltd 


Works: 100, HYDE PARK STREET, ap eg 


Contractors by Appointment to the Admiralty, War Office, Colonial & Foreign Governments, 


Telegraph Address: “Windlass, Glasgow.” Codes used: A B C and Al. Telephone No. 714. 























Cloonacannana Bridge, Oo. inne, Ireland, 115 teet ne a 1977 














We have laid down Special Plant for the accurate cutting of Bevel, Worm and Spur Wheels, any size, and 
any pitch up to 12 ft. diameter. The Bevel Wheels are cut with a Planing Tool to aformer. The Worm 
Wheels are cut exactly to suit the Worm. The Spur Wheels cut any form of Tooth, by Milling Cutters. 


CAN QUOTE FROM DRAWINGS, OR FOR CUTTING CASTINGS IN STEEL, IRON OR BRASS. 


Patentees and Manufacturers ot WINDLASSES, CAPSTANS and STEERING GEARS, all Wheels 

having cut teeth, as supplied to The Admiralty, Castle Line, Royal Mail S.P. Co., Cunard Line, Japanese 

Mail Steamship Co., City Line, North German Lloyd, Austrian Lloyd, and other well-known Companies. 
ALSO MANUFACTURERS OF 2522 


Hoisting and Hauling Engines, Cranes, Friction Clutches, Brakes, &c, 


RANES ,™ °** SPEGIALITY 


AND LIFTING MACHINERY \ 
BY 


























CONTRACTOR TO THE 








&, 
i a STEAM, WAR OFFICE, 
2 
88 HAND, ADMIRALTY, 
be ELECTRIC, san ni 
& E AIR . ‘ COLONIAL AND FOREIGN 
= AND GOVERNMENTS, 
: H Y D R A U L I Cc HOME AND FOREIGN 
POWER. 
RAILWAYS, DOCKYARDS, 


TEOMAS SMiT =z, 
STEAM CRANE WORKS, OLD FOUNDRY, — 


RODLEY, near LEEDS. 


HARBOURS, &c., &c. 


ray 7 Saumur Craxz. Fie. 9. 

















COOPER & SMiITHe’s SOLUBiLw 


OANA NYA a ©) oes) BY 


FOR THE PREVENTION OF INCRUSTATION AND CORROSION IN 


mass | BO ir.EFe ss 


MARINE 
LOCOoOMOoTIvs£ 
For Use in Great Britain "EEE TAWNW A'S! is delivered in Steel Drums, 64 Owt. Net each. 
For Export OF SODA. is packed in Orystals in 4 Gwt. Wooden Barrels. 


SOLE MANUFACTURERS : 


ASTON CHEMICAL CO., BIRMINGHAM 
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ss 
PERLE 








PLANTS PLANTS 
Lannie y wes VOR. .% 
= COLD DRAWN 
TUBES. es —- al are N . . Seamiess. . . 
Buttwelded | Sh mio” : TUBES. 
TUBES. = = re — VUTREEN aT 
nedatzed S AMUEI P BI ATT a * * oe BRASS TUBES. 
TUBES. WEDN ESBU RY: ee copper TUBES. 


“OIL 
ENGINE. 








In all Sizes, CATALOGUES 
FROM ' Gl ee fa j is eee om = L AND 
LT0O4O | Se" t me §=TESTIMONIALS 
——— = | ali ad \ meters \/ ON 
Brake Horse Power 


|. APPLICATION. 








FROM A PHOTOGRAPH ‘OF oF THE 25 "BHP. ENGINE. 


THE __THE TRUSTY ENGINE WORKS, Cheltenham, ENGLAND. _ 


THE LEEDS STEEL WORKS [= = 


“Telegrams” LEEDS, Bessemer” aa. 


MANUFACTURERS OF ->—— 
ROLLED STEEL JOISTS, CHANNELS ,&c, mie 


—<S— MILD STEEL IN THE SHAPE. OF ——<<>>—_- 


BLOOMS , BILLETS , TINBARS, 
SLABS ,FLATS , & , ROUNDS, 


5000 Tons STOCK 





























‘KEPT AT LEEDS. Bb 
we -~6| SPECIALITY (2 
GIRDER TRAM-RAILS 


k I ® LARGEST MAKERS IN ENGL AND. 


COMPOUND GIRDERS FOR ANY DESIRED SPAN OR STRENGTH. wn 
ESTIMATES GIVEN FOR CONSTRUCTIONAL WORK IN STEEL FOR BUILDING PURPOSES. 
LIST OF SECTIONS & OTHER INFORMATION CAN BE OBTAINED ON APPLICATION. 
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STEEL &MALLEABLE IKON CASTINGS 
FOR ENGINEERS & TOOL MAKERS 


TO MACHINE 
CLEAN & BRICHT ALL OVER 


PARKER ne C° DERBY. 
ALAND’S 














The New Edison-Bell Phonograph |g 


Dt 


FOR COMMERCIAL USE AND HOME AMUSEMENT, 
Is now being Sold for the first time at 


Pe, ee ING and GRINDING 





STONE BREAKERS, 
CONCRETE BREAKERS, MIXERS, 


TEGRATORS eer BF hey ag MORTAR 
MILLS and every description of 


CHINERY 
ove always 


with E ogine tb 
hn d-hand ones t« ‘iter 
MmASON “BROS., 


Stone Breaking Machine Makers, 
BRANDON STREET, LEICESTER, ENG. 





— Prices from £6 6s. Complete. -- 


TO BE OBTAINED ONLY FROM THE 




















dot 


+7Saved. —LeatherBelting, 


fm eee ei supplied, under rigid d 
£ and Woreign ‘oreign Railway and Public 
; Pextile, Paper, 





ppg acl oy ioe Mechnnieal and take 
.. Air. .|EDISON-BELL CONSOLIDATED PHONOGRAPH CO., Ltd. | S22 5.5.ties Casco ois 
EDISON HOUSE, NORTHUMBERLAND AVENUE, W.C., Ne ray ain, bas Bins ty shin ae 
> ropelers| £80 House woraunacnin _. (SERS RR 
dames. Donald P e Y E R’ S ee times the 
$45, Argyle St., s—. w The quality is exocisnt” 
2908 “any aos fa both xar and cheapest, 





DAVIO AULD & SONS, 


WHITEVALE FOUNDRY, 
GLASGOW. 


PATENTEES AND MAKERS OF 
AULD'S PATENT 


GLASGOW) __ 





BELT DRIVEN | 


——> 
oe. or put ty any 
NLY. 


lor nearest station) in the United 
ome port, FOR OASH WITH 


ORDER 0 
Any Le , any err eg a ees from stock, 
BES. BELTING ©O., » 13, a F treet (Offices), ‘and 


Lime Btreet London, E. 


33, Lime 
Telegrams : “ Notwithstanding, London,” 2582 











Steam Reducing Valves] 





et Land & Marine Purposes. | 


These Valves are extensively 
in use for supplying steam for 
purposes where a lower pres- 
sure of steam is required than 
that in the boiler. 

ALSO MAKERS OF 2049 


REDUCING VALYES FOR AIR OR WATER. 


AUTOMATIC, 
SELF-CLEANING 


SEWAGE 
SCREEN 


(SMITH’S PATENT) 





For Screening Coarse Matter from Crude 
Sewage before treatment on filter beds, 








x & : 
ww. all ra of ae °& Planishi ning for Shovel Plating, Fork Drawing, Tube Swaging, Solder Crushing, ye &c., &e. 
LAY =E 


Zee, LIONEL ST, BIERMIN 


LINLEY « BINGHAM 


Clough Works, SH. EFFIELD. 


Telephone: No. 1079, SHEFFIELD. 











Telegraphic Address: ‘‘ScyTHEs, SHEFFIELD.” 





“THE WHOLE oF THE TILING in THE 


NEW 


BLACKWALL TUNNEL 


Wentts BURSLEM.. STAFFS. 
LONDON OFFICE— 


BirksBeck Bank CHamBerRsS 
SOUTHAMPTON BUILDINGS HOLBoRNEC. 











MANUFACTURERS OF 


BELLOWS, PORTABLE FORGES, ANVILS, 
VICES, TUE IRONS, 


And every description of Blacksmiths’ Tools. 


SMITHS’ 


HEARTHS ‘eagle 


For Bellows or Blast. 


BeLttows RELEATHERED, 
ANVILS REFACED, &c. 


2928 












Established considerably more 
than a century. 














JOHN SMITH & CO., 


ENGINEERS & MILLWRIGHTS, 


Grove Ironworks, Carshalton, 
SURREY. 2940 





STEAM, GAS & WATER 


JOINTS 


SHOULD BE MADE WITH 


House’s 


Cement. 


RED & WHITE LEADS 
ENTIRELY SUPERSEDED. 


Quicker Joints. 
Cleaner Joints. 
Cheaper Joints. 
Last Longer for High Pressures. 
Stand over 2000 Degrees of Heat, and 
impervious to Water or Steam. 











BEATS EVERYTHING FOR 
GAS ENGINE JOINTS. 
Send for Cask on a Month's Free Trial. 


HOUSE & CO., Lrp., 


Marlboro’ Works, 2393 
36, VAUXHALL ROAD, 
LIwBnProok.. 








— QUICK-ACTING — 





= CHAS. H. HOLGATE 


School Close Works, 
LEEDS. 


Holgate ,Re-Grinding 
1 US STRAIGHTWAY VALVE 











: Holgate Re-Grinding 
2 P= LEVER VALVE 


in Gun-Metal and Iron 
to 12 in. dia. 





Steam Stop Valve; 


(FLERON & ANDERSEN'S PATENT), 


EBFoR STHAMSHiIYP Ss. 





The Advantages over ordinary Stop Valves are, viz.: 


Can always be closed from any part of 
the ship, and never fails. 

It fulfils the requirements of the British 
Admiralty by acting as a non-return valve. 





Installation. | 
Full security to staff in engine and boiler}} 
rooms. 
Risk of a breakdown on pipes, engines, 
shafts, &c., minimised. 





this patent by simply removing cover and 
spindle. 


ALSO MANUFACTURERS OF W. @. WALKER’S AIR PROPELLERS. 
For Prices and Full Particulars apply to— 


BRYAN DONKIN & CO., LTD., 


BERMONDSEY, LONDON, S.E. _ 


(SOLE AGENTS AND MANUFACTURERS FOR THE UNITED KINGDOM. 


Manchester Office—HENRY THOMAS, 10, Mawson’s Chambers, Deansgate. 





Cheaper to fit and more convenient for|}} 


Ordinary stop valves can be converted to|# 


Var lCties ) 


PLUMBERS g  TRONMONGERS 
AND TO THE TRADE ONLY BY THE 


ENGINEER (hig @) 


LAr Mi PED: 
a 
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VENTILATING GO., LTD., 







VENTILATING, 
WARMING, 
DRYING. 








The Tharviee Pickard Manufacturing Co., Ltd,, 


Altrincham, 





CHAPMAN'S PATENT 


AUTOMATIC GREASE PRESSES 


AND 


MECHANICAL SIGHT-FEED LUBRICATORS 


ALWAYS SENT ON APPROVAL. 
Write for List A. 





L. CHAPMAN, encineer, 


SAIL ST., LAMBETH, LONDON, S.E._ 2596 
RHODES’ PATENT 


RENEWABLE SEATED VALVES 


For Steam, Water, Acids, &c. 













NX 23 eaaeeemmn \ 
.. s 
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<Q m > 
zo Qs 
a > a 
ie) 
x @ 


B. RHODES & SON, 


284 && 240, Bow Road, 
LONDON, Ei. 


Castings in Patent Metals, Gun Metal, Brass 
&c. 2725 


Telegraphic Addregs ; ‘Infusion, London.” 


|e. EXUON'T & CO. 





THE CLIMAX. if 


wiath of Jaws es 
of Steel Sliding Bar. 
Weighteboat ~ 


ey = = S| VlCESs oF ee —- bf y oS G4 
IN ACTION. a ki 





—_ - 
" la vy lk 
34s. 


47 1b. 









aby 18 
sath. 


aby 
00 1 Ib. 


sa by 18 
150 Ib. 

















a BROTHERS, SHEFFIELD. 








Manufacturers of 


CAST-IRON PULLEYS, 


SHAFTING, COLLARS, COUPLINGS, PLUMMER BLOCKS, 
SWIVEL BEARINGS of all kinds, 
AND ALL ACCESSORIES FOR POWER DRIVING. 
WRITE FOR ILLUSTRATED LISTS. 


ATLAS WORKS, EARLS COLNE, ESSEX. 


London Representative ; Sole Agents for Birmingham : 
W. T. PARRACK, 171, Queen Victoria Street, E.C. W. & J, PLAYER, Lionel Street, 











nN SSMU 


NY \ Bridge over River Trent, L.D. & B.C, Railway (4 spans, 115 ft. each). 


ANDY HANDYSIDE & C9., L®- 


Britannia Works, 104, Queen Victoria St, 
DERBY. LONDON. 


Managing Director, 
A. BUCHANAN. 








2401 





UNITED ALKALI 60. L: 


Exchange Buildings, Liverpool. 


MAnanese Copper 


(Containing up to 80 per cent. of Manganese). 


MANGANESE BRONZE 


In Ingots, Billets, Rods and Sheets. 


ANTI-FRICTION METALS 
AND OTHER ALLOYS. 2706 


J. B. TREASURE & CO. 


M& GAUGE GLASS MAKERS, 
STEAM GAUGE MAKERS, 
LUBRICATOR MAKERS, 
WATER GAUGE COCKS, 
INDIA-RUBBER WASHERS 


—_s 


8, VAUXHALL ROAD, 
LIVERPOOL. 


—s— 


Contractors to H.M. Admiralty. 





SAMPLES FREE ON APPLICATION. 
LARGELY USED IN 


COMPOUND 


TRIPLE-EXPANSION 


ENGINES, 













In rin; 
or tenathe. 


70,000 miles 
vith one ring added. 


3AFE. seo 75 
R. B. LINDSAY & Co., 


13, Maia Street, Plantation, GLASGOW. ~ 
THE “NEW AMERICAN” 


TURBINE. 

















= a 
= 2 
& 3 & 
“Ad — 
$ 43 Le 
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Co 
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VERTICAL OR HORIZONTAL, 2466 
[llustrated Priced Catalogue on application. 


Wm. R. DELL & SON, 


26, Mark Lane, LONDON, B.C. 








THE LATEST DEVELOPMENTS IN 


FORCED 
DRAUGHT, 


. APPLICABLE TO EVERY DESCRIPTION OF 
STEAM BOILER, BREWERS’ eet 
STEEL FURNACES, DESTRUCTORS, &c. 


, Repeated tests have established the fact that the GOSLING 
System ENSURES GREATER ECONOMY than any other in the market, 


HIGHEST AWARD AT BRUSSELS EXHIBITION, 1897. 





For Prices, Particulars and Testimonials apply— 2697 


The igen Patent Forced Draught Furnace Syndicate, Lid., 





73, QUBHN VICTORIA STREET, B.C. 





age) wy 

Pore tics : a 

4 mens - f 
‘ke ¥ os . “ 

: oe G43 by aee 

















PATENT SPIRAL CHUCK 


(Self-centring). 





(, TAYLOR, Bartholomew $t., BIRMINGHAM 
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Chadburn’s (Ship) Telegraph C0 MARSHALL, FLEMING & JACK, Geine Makers, MOTHERWELL. aN | N < LEETES9D i 
7) Oe eee let ny ee 

ur. | Overhead Travelling Cranes | ipeyEieeS) sac 


Successors to 


GHADBURN & SON. 


PATENT 


“DUPLEX GONG” TELEGRAPHS 


‘LATEST IMPROVED” ENGINE TELEGRAPH. 


BRIDGE (With Hand Reply and Automatic 
TRANSMITTER { Reply. 
Showing on Bridge Dial Engines Working 
Ahead or Astern. 








DUPLEX GONG. 
TINDIOATORS. { Shrill Gong for Astern. 
* STEERING TELEGRAPHS. 
LOOK-OUT” TELEGRAPHS 


DOCKING TELEGRAPHS. 


Tachometer—Revolution Indicator. 
Showing at a Glance the Number of Revolutions per 


jute. 
Over 4000 Vessels fitted, ¢ ing British and 


e including 
Foreign Navies and Mail Steamers, Yachts, dc. 
OHADBURH'S PATENT ENGINE OOUNTERS. 





Als 





TELEGRAPH WORKS: 


11, Waterloo Road, Liverpool. 


GLASGOW : 69, Anderston Quay. 
NEWCASTLE-ON-TYNE: 33, Quay Side. 
BELFAST: 39, Donegal Quay. 
LONDON: 105, Fenchurch Street. 


EXHIBITION AWARDS: 2778 





London, Paris, N.-E. Coast, Amsterdam, 
Fisheries, Antwerp, Liverpool, & Havre. 


AND TYPE 


LOCO. STEAM CRANES. 


OF EVERY SIZE 


ELECTRIC CRANES. 

















2210 








MaNnuFActuRERS OF 


4 Ng os — we 
(yi A SCREWINS ; ce Panes : 
Seay “po he 


passes, <0 29) 
\.° STOCKS - Sa = jf : 
/ Edway hi ¢ 


\S) 
Che 
FLY & GENERAL 


TUBE CUTTERS, 


be 
grace ’ : 
RN cast \\r JOINERS ck 


BIRMINGHAM 


Wom tan mmr 


TUBE WRENCHES, 
g grcks AMS 





late" { 


THE PREMIER 
AUTOMATIC STEEL 
BALL FACTORY 


(Successors to Fr. Fischer), 
a. £4 =  chweinfart, Bavaria. 
for BALL BEARINGS ,, from %oin.up to Sin.diameter.” | ESTABLISHED 1883. 


AGENTS FOR ENGLAND AND FRANCE: £908 


BENDIT BROS., 424-122, Fore St., LONDON, E.C. | BENDIT PRERES, 5, Rue d’ Aboukir, PARIS, 


WHITMORE & BINYON 


64, Mark Lane, London, E.C. 
WORKS - - WICKHAM MARKET, SUFFOLK. 








aan 


Mathematically Correct Sizes from ,', in. up 10 3 in., and 
gauged to3,Jo55 part of an inch. 


FISCHER'S BEST DIAMOND 
CAST STEEi —— 











a =P 
writ 
Aa 


RICE MILLING MACHINERY “Semmes 


hal) | 
: on au 
FLOUR MILLING MACHINERY : 


iil 
i i | 
Se Hanis || 
Weare le 
ON THE NEWEST SYSTEMS. 





4 
—_— 
4 


Portland Cement Making, “® ~ = 
Diamondiferous Karth Washing. 


Machinery 
for 











Qs 
\> : SS) Se 
ys ry a 
«A 1s) a 
we Y 


MAKERS OF HIGH-CLASS 


STEAM LAUNDRY MACHINERY 


THE FIRST AND STILL FOREMOST MAKERS. 





M., A. & CO., Ltd., were :— 


The ORIGINAL Patentees of Hydro-Extractors and 

The FIRST Manufacturers. Their Machines include 

The LATEST Patented Improvements. They are 

The OLDEST Established Makers of Steam Laundry Machinery in the World. 





TELEGRAPHIC ADDRESS ; “ MANLOVES, NOTTINGHAM.” 2683 





129. LONDON ROAD.S.E. 
2274 





ESTABLISHED 1892. 
Tele. Address : ‘‘ COILS, WEST BROMWICH.” 


J.&T.RUSSELL & 60., 


LITTLETON STREET, 


WEST BROMWICH, 


MANUFACTURERS OF 


SPIRAL, CONICAL, VOLUTE, SCROLL, OPEN, 
CLOSE, AND FLAT 


STEEL SPRINGS 


Of every description. 





Speciality—Springs for Safety Valves and 
Machines in general. 


2524 
SPRINCS RECULATED TO PRESSURE IF REQUIRED. 
“EMPIRE” 


SIMPLEX 
LUBRICATOR. 















BRITISH 
Foreign Governments 
have been supplied. 





CUARANTEED 
UP TO 


200 Ib. 


steam pressure 
— 2907 


CO, 


FAILSWORTH, MANCHESTER. 


ROBERT WARNER & CO.’S 
NEW PATENT 


WINDMILLS. 











—24, 1898. 


Birmingham, June 18 


Makers of Water Wheels, Turbines, Centrifugal Pumps, Chain Pumps, &c. 
Also at the Yorkshire Agricultural Show, July,1898. 


SAVES CO4L, PUMPS WATER, GRINDS CORN, CUTS CHAFF, &s. 
One of Robert Warner & Co.’s Patent Windmills will be 
erected and worked at the Royal Agricultural Show, 





— TESTIMONIALS ON APPLICATION TO —— 
97, QUEEN VICTORIA STREET, LONDON, E.C. 
Late 27, Jewrs Crescest, E.C. 


a 


Bngineering 


Po pooner ped Lowvom, ." 
“FounrpRy, WaLTor-on-. 
Works, WaLTon-on-THE-Nase, Essex. 
Price trom £17. al 
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MACKIES, L™®. 


Caversham Road, Reading. 
PULLEYS, 
we” SHAFTING, 
PLUMMER 
BLOCKS. 
Castings in 


Brass&lron. 
Mitt GEARING GENERALLY. 2597 


THE CHEVALET 


HEATER 
DETARTARISER. 














BOILERS KEPT GLEAN 


BOILING FEED. 


WILLIAM BOBY, 


{6, Union Court, London, E.C. 


i LAWRENCE PATENT 
WATER SOFTENER 


STERILIZER CO. 


NEW RAPID PROCESS 
Soft Pure Germless Water for every purpose. 
Hard Chalk Waters softened without Chemtoale or yuere 








Perfect for Public Baths, Domestic and Drinking P 

















“i STEAM BOILERS. 
sisslute prevention of i Incrustation and Pitting. 15 per cent. to 
og cent. saving in steam Cheap and Simple in work- 
Small Ground Space, Sizes from 100 te 10,000 galls. per 
hour, ‘Mromeh te ‘Ghee from 1} galls. per hour. 





GortD —ee AT INVENTIONS EXHIBITION: 


f The EJECTOR CONDENSER, 


pa se cmt — 
re 
wa Feet te Rieter eee 


A. F. GRAIG & CO., Lo., PAISLEY, 


Sole Manufacturers and Successors to Od 5808 


ALEX: MORTON & THOMSON, GLASGOW. 


CHARLES McNEIL, Jnr, 


Specialist in Hydraulic Stamping a 
Forging. 





WELDLESS 
LOCOMOTIVE DOMES 
up to 1} in. thick. 





STAMPED STEEL 
PISTONS, 
up to 
42 in. diameter. 


MS NEIL 
MAKER 
CLAS COW! 





KINNING PARK IRONWORKES, 270, West Scotland Street, GLASGOW. 2435 


is REPLACE you. 


Hydraulic arti: by our 
WORKING VALVES 


Which require Little Repairs, 
No Lubrication, and give 
No Trouble. 


CEO. SCOTT & SON, 


44, Christian Street, x.» 








Pressure. 











gERS ERSand 
FOUN? a acu 


MANUFACTURERS AND DESI GNERS OF ALL KINDS OF 


HEAVY Nabe a 


REQUIRING debe: Riese aga yer gee 
ace INE iL AND eouity ANED oe eliRg 


MACHINERY f° ay #°° WHITE LA AFERTILIZER WORKS, 
GRAIN ELEVATORSan? FLOUR MILLS, BRASS, COPPER 
vi TIN PLATE ROLLING MILLS, CABLE a “{MARINE RAILWAYS, 

POOLE-LEFFEL TURBINE WATER WHEELS, 
It, OREDGING MACHINES. 4. 
SS Nem este 














MOVEABLE HYDRAULIC CRANES, ARCHWAY 
ay 4.0.T0N STEAM CRANE, 


Patent Suspended 


‘DEEP WELL PUMPS. 








and Laboratory: 
Norland Yard, th Uxbridge Rd. Station, London, W. 


oe App “Sreniiry, Lowpox.” 










LONDON, E. 


I. SHORE a SONS 


ALBION FOUNDRY, 
ares Ce STAFFS. 





write for Particulars and Prices, 
PATENT 


FRICTION CLUTCH. 


ADVANTAGES, 
Simple and cannot get out of order. 
Easy to throw in and out of gear. 
Goes in and out of gear without the 
slightest shock. 

Maximum of Power from Clutch of 
given size. 

Clutch can be fully Lubricated and 
still give off necessary power. 
Friction Blocks“are some distance 
from Casing when Clutch is off. 
Leverage increasesrapidly as Blocks 
approach the Rim. 


WRITE FOR PARTICULARS AND PRICES. 








PATENT 
EAST FERRY ROAD 
PNEUMATIC  enaineerinc works 
COMPANY, LTD., 
GRAIN MILLWALL, LONDON, E. 
Crane 2840 
ELEVATORS. Weighing Machines. 
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NEWTO 


MILLING MACHINES, 


15in. by 15a. to in, 15in, to 72 in. by 72 in. 


Newton Machine Tool Works ) 


(INCORPORATED), 
PHILADELPHIA, U.S.A. 









A Yankee Notion! 


N io! Mls BREWING MACHINES 





Right and Left. 
> FOR HAND OR POWER. 


10-inch Wrought-Iron cut off 
screwed hand win ease, - 


For Sale by Dealers everywhere or direct from us. 
SEND FOR ILLUSTRATED CATALOGUE. 
Cable Address: Curtis, Bridgeport. A BC Code, 4th Edition, 


Pe RTIS & CU RTIS, 


10, GARDEN STREET, 
BRIDGEPORT, CONN., U.S. “ay 











GLENBOIG — FIRE CLAY — — 





WHERE OTHERS MELTOR 'SPLITUPCLENBOICST, ‘ANDS 
48, WEST REGENT ST., GLASGOW. 2465 

















A. & &W "LONGSDON 








(Late E. Howett & Co., Lrp.), 


WATERLOO IRONWORKS, POOLE. 


A ESTABLISHED 1813. 
ENGINEERS & IRONFOUNDERS, 
Brewers’ Engineers, 
BRASS FOUNDERS, COPPER SMITHS, 


MARINE ENGINEERS. 
ON ADMIRALTY LIST. 


LUBRICATING 


OILS 
FOR ALL USUAL AND 
SPECIAL PURPOSES, 


Snowdon, Sons&Co.,Ld. 


Bona FipE MaNUFACTURERS, 
MILLWALL, E. 








Ma Sxowpnirr, Lompox.” 





Telegraphic Address : ‘‘ Ironworks, Poole.” 


MEASURES BROS., LTD. 


LOnNMNDOn. 


Siemens-Martin and Bessemer Steel Joists, 


MEASURES’ JOISTS ARE THE BEST AND CHEAPEST IN THE MARKET. 


Have now in their Town Stock 8500 tons of STEEL JOISTS, 3 in. to 
20 in. deep; Channels, Tees, Angles, Plates, &c. Riveted Girders, Fire- 
proof Floors, Stanchions, Columns, Chequered Plates, Rails, Bolts, &c. 


SECTION SHEETS AND ESTIMATES ON APPLICATION. 
PROMPT DELIVERY FROM STOCK. %67 











:SSappy oqdespopoy, 





Telephone No. 4,586. 




















GHARLES WOOD, 


MANUFAOTUBER OF 


Portable ene Stock 





RAIL BENDER, 


For Rails, 9 Ib. to 90 Ib. per yard, 





TIPPING WAGONS, 


Of all Descriptions. 


ile 


STEEL SLEEPERS, 


Of all Sizes. 








For Miustrated Catalogues & Price Lists apply 


CHARLES WOOD 


TEES IRONWORKS, 2779 
MIDDLESBROUGH. 








ENGINEERS’ SPANNERS & TOOLS, 


JOSEPH TOMEY & SONS,“ 





DROP FORGINGS, &c. 






Jaws either straight or at angles of 15°, 30°, 45°. 


THOMAS SMITH & SONS, of SALTLEY, Ld. 


govt in acon in BIRMINGEADS. * 2951 


GLASS. TUBING. 

















<EUOU REE A” 
— =—————— 
ESTABLISHED MAKERS TO H.M. 
1868. GOVERNMENT. 














SPaoratgITrs : 

Bent Spirit Level Tubing 

Syringe and Syphon Tubing 
Hydrometer and Saccharometer Tubing 
Ornamental and Coloured Tubing 
Coloured and Flint Cane, &ec., &c. 


‘*Eureka” Water Gauge Glasses 
Thermometer Tubing, Enamelled and Plain 
Barometer Tubes, Enamelled and Plain 
Cylinder Tubing, Enamelled and Plain 
Egg and Hour Glass Tubing 





TUBE WORKS 
ASTOR, 


BIRMINGHAM. 


1688 


LONDON WAREHOUSE & SHOWROOMS—98, HATTON GARDEN, E.C. 
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P p SiSOR & CO. Leicester, Lt, 


ENGINEERS, FOUNDERS, 
AND BOILER MAKERS, 
LEICHSTER. 
SOLE MAKERS OF 


y SE BYRNE'S PATENT 
f FRICTION CLUTCH. 







SEND FOR 
LISTS 
AND PRICES. 


SELF CONTAINED. COMPLETE WITH LEVER. 
MOST POWERFUL CLUTCH OF ALL, 















TACHOMETERS portaste. 
TACHOMETERS: naine room PATTERNS. 
TACHOMETERS. worcatina Speen IN MILES 


For Railways & Electrical Tramways. 













0. BEREND & CO. 


DUNEDIN HOUSE, 
BASINGHALL AVENUE, 


LONDON, E.C. 


GEORGE JONES, Ltd., 


ESTABLISHED 1808, 
LIONEL STREET FOUNDRY, BIRMINGHAM. 






















AND 


Complete ROLLING MILLS for all Metals. 
Machinery for Making TUBES and WIRE. 


__MILL GEARING of every description.” 
MINING AND ORE DRESSING PLANT. 

















i} 




















Kl 


Ss 








Numerous Plants already supplied by us of capacities up to 500 tons in 10 hours. 
PATENT LINKENBACH TABLES FOR CONCENTRATING 
METALLIFEROUS SLIMES AND SANDS. 
Reducing Machinery of all Kinds. 


Complete Experimental Plant at Kalk for Testing Samples of Ores, 
Coal, Phosphates, &c. 


THE HUMBOLDT ENGINEERING WORKS CO., KALK, ne. ctogn 


Representative in England :— 











H. HERMANN, Engineer, Cranleigh, Woodford Green, LONDON. 2615 





THE MCNEAL PIPE & FOUNDRY CoO., 


CABLE ADDRESS: “‘McNEALPIPE, PHILADELPHIA.” 


Office: LAND TITLE BUILDING, PHILADELPHIA, PA., U.S.A 


_—_— MANUFACTURERS or —— 


CAST IRON PIPE 


2 in. to 60 in. Diameters, 
Works: Bururerton, N.J. 


MUIR & FORSYTH, 


ENGINEERS AND MILLWRIGHTS, 





ESTABLISHED orl 

















o7 ST. JAMES’ ps riage eaLASG Ow. 
Li a pag ——— SEF crepe 
“MULTIV. ‘LASGOW.” 
Telephone No. 4538, P U M P Ss, 






driven by steam or by belt, for aon 
air compressing, or for vacuum, single 
double or quadruple ation, 


Simple, be Condensing, - 
Vertical or Horizontal. 


HYDRAULIC. PRESSES, 
) SHAFTING, GEARING 
PLUMMER BLOOKS, &e. 


AS | Water-Tube Firegrates 


(Durr PatExt). 
PAN MILLS, 2163 
ee EDGE RUNNERS, 


> and General Engineering W: 
’ §6Qold Iron Sawi 
Drilling 











HIGH GRADE, 
Lifts 24 ft. 
TAKES HOT 
WATER. 


WORKS 20 Ib, to 200 Ib. 


ee Catalogue, with prices 

and full particulars of both classes 

of Injectors and Metallic Packing 
on application. 






rd’ To Bolen 















Tele. Addross: 
“TEMPERATURE, LONDON.” 


GREEN & BOULDING. 


BINGINEDRS, 
21, FEATHERSTONE STREET, LONDON, E.C. 


9429 








C.& SONS 


JOH VLAN 
JOHNSTONE 

















SURFACING & BORING LATHES, 


NEW DESIGNS AND MADE IN VARIOUS SIZES. 


HAVING LANQG’S HANDLE-FEED MOTION. 
ALL WHEELS HAVE MACHINE OUT TEETH. 


JOHN LANG & SONS, 


JOHNSTONE, near GLASGOW. 


London Office: 72, BISHOPSGATE ST. WITHIN, E.C. WM. JAY FREY, Representative. 
Agent for Newcastle District: Mr. WM. STEVENSON 32 Side, Newcastle-on-Tyne, 
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ORTABLE 
IXED & PORTABLE 
ORTABLE & FIXED 

FIXED 
FIXED 
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FIXED 
PORTABLE 
ABLE & FIXED 
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HYDRAULIC RIVETTERS 
HYDRAULIC RIVETTERS 
HYDRAULIC RIVETTERS 
HYDRAULIC PUMPS 
HYDRAULIC PUMPS 
HYDRAULIC PUMPS 
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PRESS PRESS 2 2 2 ACCUMULATORS 
PRESSES PRESSES Zz zz ACCUMULATORS 
HYDRAULIC PRESSES 6G @ ACCUMULATORS 
PRESS PRESS 222 
PRESS COG 
PRESS ZZZLIFTS 
PRESS £66 Liers 
PRESS LIFTS 
PRESS ee 
PRESS PRESS sss 
HYDRAULIC PRESSES <aiaqaLEATHERS AND . 
PRESSES PRESSES ol ad ~ ALL KINDS VALVES 
PRESS PRESS 000 SWIVELS PIPES 


HYDRAULIC TOOLS. 





RICK & 


CO.., 





|=) EDS. 





TELEGRAMS -—“‘“PRESS, LHEDSB.?’ 

















JOE N —ZIREKALD WT. >—=3b. 


CONTRACTORS TO THE ADMIRALTY, 


waker® of Ever 


pvatorss Fresh Water Distilling Plants, Evano 


FEED HEATERS, FEED WATER FILTERS, 
FRESH WATER CONDENSERS, REDUOING VALVES, &c., &c. 





London Office: 





Pora 
tive Co Onde ensers 


101, LEADENHALL STREET, E.C. 


TELEGRAPHIC ADDRESS :—“COMPACTUM, LONDON.” 2424 








eae 





MAGNOLIA 
rcrion METAL 


FRICTION 
Has been proved by Leading Experts to show 


FROM 35 TO 53% LESS FRICTION 


THAN ITS COMPETITORS. 





IT STANDS PRESSURES & SPEEDS 
THAT NO OTHER METAL WILL WORK UNDER. 








NONE GENUINE 


Exorrt witH Our 


TRADE MARK 


STamPeD on Eacu 


INGOT and BOX. 


TELEGRAMS: 
“ MAGNOLIER, LONDON.” 





Avoid Worthless and ciation Imitations. 


ORDER FROM 


THE MAGNOLIA ANTI-FRIGTION METAL CO. 
OF GREAT BRITAIN, LTD., 


49, Queen Victoria Street, LONDON, E.O. 


GLASGOW : 
93, Hope Street. 
MANCHESTER: 

17, St. Ann’s Square. 
DUNDEE: 
14-18, Exchange Street. 

NEWCASTLE: 
Maritime Buildings. 
CARDIFF : 
101, Bute Street. 








Roars commas eH 

















BRANCHES. 
ii 

LIVERPOOL : 54, Castle Street. 
| BRADFORD ; 1, Tanfield Bags., Hustlergate. 
SHEFFIELD: 1, Fitzalan Square. 
| CARDIFF : Pierhead Chambers, Bute Docks. 
| BRISTOL: 28, Clare Street. 
| M ANCHESTER : 9, Sussex Street. 
| NEWCASTLE-ON-TYNE : 59, Westgate Rd. 
| PORTSMOUTH : 49, High Street. 
| BIRMINGHAM : 27, Albert Street. 
| GLASGOW: 8, Buchanan Street. 
BELFAST : 33, High Street. 
DUBLIN : 15, 8t, Andrew Street. 





























“SILVERTOWN. 


WORKS: SILVERTOWN, eeeexe and PERSAN-BEAUMONT, FRANCE. 





TELEGRAMS. 


Head Offices—Silvergray, London. 
Works—Graysilver, London. 








OFFICES: 106, Cannon St., LONDON, E.C. : 














v 
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PHILADELPHIA, PENNSYLVANIA, U.S.A. 





The PLANING MACHINE shown has capacity for 36 in. square between the 
uprights, and represents what we term our regular pattern, in which the table 
is driven by our well-known spiral pinion upon a diagonal shaft in the bed, 
with not less than four teeth of the rack always in gear with the pinion. 
The machine is driven by straight and cross belts upon the fast and loose 
pulleys. The feed can be engaged and disengaged at will, independent of the 
running belts. The return speed is four to one or 72 ft. per minute. 

Three tool heads er slide rests are shown, but frequently a fourth is 
provided upon the opposite upright, and upon many classes of work all can 
be used to advantage. 

The length to plane may be anything desired. 








CORRESPONDENCE IS SOLICITED. 


WESTINGHOUSE ELECTRIC COMPANY, E 


Contracters fer all kinds of 32, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


ELECTRICAL ENGINEERING UNDERTAKINGS, 


CENTRAL STATION ELECTRIC LIGHTING, ELECTRIC RAILWAY AND TRAMWAY SYSTEMS. 

















The TESLA Polyphase ALTERNATING System of Electrical TRANSMISSION, by which POWER, INCANDESCENT, and ARC 
LIGHTING may be most efficiently supplied from the SAME CIRCUITS. 


The well-known SEHALLENBERGER METER for Alternating Currents. 


AMPERE HOUR METERS. As approved by the BOARD OF TRADE. WATT HOUR METERS. 
WwuURTSsS LIGHTNING ARREISTERS for Continuous and Alternating Currents, 


HIGHEST HFFICIENCY. TRANSFORMERS. LOWEST PRICHB. 


FOR FULL PARTICULARS, PRICES AND PAMPHLETS APPLY TO THE OFFICES OF THE COMPANY AS ABOVE. ‘ 2746 


Ww. STAM™, 


26 COLLEGE HILL, CANNON STREET, LONDON, E.C. 


SPHOCIALITYT 


GUNPOWDER MACHINERY 


(FRIED. KRUPP GRUSONWERK SYSTEM). | 
COMPLETE INSTALLATIONS FOR BLASTING, RIFLE, AND ALL SORTS OF MILITARY POWDER MANUFACTURE. 


Machines & Installations for Smokeless Powder Manufacture. 






































GRUSONWERK 


\ aE SS Most of the Continental and English and Foreign Powder Factories have been supplied with these Machines. 
MNIS.C|GAX_C_G CATALOGUES IN ALL LANGUAGES FREE ON APPLICATION. 


A.& P.W. McONIE 


CESSNOCK ENGINE WORKS, 


GOVAN, GLASGOW. 


Shipyard & Hydraulic Plant. 


ANGLE-CUTTING, BEAM-BENDING, PLATE-BENDING, 
PLATE-EDCE PLANING, PUNCHING AND SHEARING MACHINES. 





a 
meee 














HYDRAULIC BENDING AND FLANGING Presszs. 


Hydraulic Pumping Engines, Accumulators, Cranes, &c. 1343 
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or Sale :— 
DIVING GEAR: Double Pump, Siebe and 
Gorman, with two Helmets, Dress, Weights and 
Boots. Price £70. 


BUTTERS BROTHERS & CO., 
20, WATERLOO STREET, GLASGOW. 2752 
See Illustrated Advertisement, last week, page 13. 


For Sale, on Hire Purchase, 


MACHINERY of every description, supplied on 
deferred payments or for cash, new and second-hand ; 
write for circular; inspect stock, including Lathes 
(all sizes), Drilling Machines, Saw Benches, &., &e. 


ROWLAND G. FOOT & OO., 12, Gt. St. Thomas 
Apontle, London, E.O. ea ee. 1242 
‘conomical Manufacture ! ! 


This cannot be attained with common low- 
priced tools. 

We are bona fide makers of over 300 varieties of 
Lathes, Planers, Shapers, Slotters, Drilling and 
Cutting Machines. 

Special Tools and Machinery designed or made to 
drawing. Makers to the British Government. 

Cali 100, Houndsditch, London. 

Letter to BRITANNIA O0., Colchester. 
State requirements. Catalogues 6d. 2595 


Set of New Triple-Expansion 
ENGINES, cylinders 12 in., 19 in., 31 in., by 
24 in. stroke ; E.HP. 400, N.HP. 60, C.S.600 ft., crank 
shaft, 6} in. diameter ; now ready for delivery ; built 
to Lioyd’s rules ; excellent design and workmanship. 
—ALLSUP & CO., Lap., Shipbuilders, Preston. (Q 600 


xcellent Set of Second-hand 


COMPOUND MARINE ENG sINES, cylinders 





17 in. and 34 in., by 30 in. stroke; W.P. 75 Ib. 
Lloyd's rules.— ALLSUP & C 0.5 Lrp., Shipbuilders, 
Preston. Q 601 


(2s “Producer Plant, about 

700 ILHP. capacity, FOR SALE, me might 
be divided. — Apply, ACME GAS ENGINE Co., 
Mountblue, Glasgow. Q 517 


NewGalvanized Steel Launch 


FOR SALE, 50 ft. long by 7 ft. 6 in. beam, on 
® draft of 16 in., speed 12 miles guaranteed ; also set 
of C.S.C. MARINE ENGINES, 15} in. by 324 in. by 
20 in., suitable for tug or cargo boat. ? SHIPBUI DING 
co., Lytham P 906 


Petrol Motors, all Sizes, 


Reversing Gears, Balance Gears, Axles, aon, 
and all Fittings for Cars, Vans and Boats. A special 
line in Carrier Tricycles.—-THE LONDON MOTOR- 
aa WORKS CoO., Lrp., Albert Mills, Hammersmith, 


Q 439 
yor Sale :- 


Two 4} in. by 5 in. Horizontal Single-acting 
AMMONIA COMPRESSORS, with flywheel and pulleys 
for driving by — New. 

Two 5} in 74 in. Horizontal Single-acting 
AMMONIA COMPRESSORS, with flywheel and pulleys 
for driving by belt. New 

One Strong ICE CRU: SHER, with top roller 12 in. 
diam. by 3 ft. long, fitted with spur gear, flywheel, and 
fast and loose pulleys for driving by belt. New. 

One set of Two Heavy Vertical Single-acting PUMPS, 
with gearing, flywheel, and fast and loose pulleys for 
driving by belt. Plungers 9} in. diam. by 12 in, stroke. 
New. 

Two One-ton Marine Type REFRIGERATING MA- 
CHINES. Second-hand. 

For prices and other particulars, apply to 
THE KILBOURN PATENT KEFRIGERATOR CO., 

Lrp., 23, Dublin Street, Liverpool. 


Dismantling of Bowling Iron 
Co.’s Blast Furnaces..FOR SALE, three 
Vertical Condensing Blowing Engines (two by Gallo- 
ways, one by Bowling Iron Co.), 48 in. steam cyls., 
96 in. air cyls., 5 ft. stroke, 20 ft. flywheels ; six Blast 
Furnaces; three Narrow Gauge Locos.; seven Lan- 
cashire Boilers ; two Green's Economisers, and a large 
quantity of Cold Blast Iron.—For further particulars 

apply THOS. W. WARD, Albion Works, Sheffield. 
ie Q 683 
6) 5 and 16 HP. Portable or 
A SEMI-PORTABLE ENGINES, with or without 
reversing gear; also MORTAR MILLS, all sizes, 
Ready for Immediate Delivery, at low prices for cash. 
BARROWS & CO., Lrp., Banbury. 2879 
lank Locomotives, 4 or 6 
wheels coupled. Specification and workman- 
ship cop be oa to Main Line Engines. ‘a Bey to R. & W. 
HORN, LESLIE & O0., Ltd eo, New- 

on oboe eastie-on-Tyne. See Advt. . last week, page 6 


lo Mine Owners and Others 


A tag 

requiring a High-class Engine for up-country 
work.—FOR SALE, a new 50 to 60 HP. (Indicated) 
Semi-portable UNDERTYPE ENGINE ; great bargain. 
Can be supplied with or without wheels. Weight 
5 tons; dimensions over all: length, 14 ft. 6 in.; widtn, 
6 ft. 3 in. ; diameter of boiler, 2 ft. 9 in. ; steam »ylin- 
der, 10in.; stroke, 14in.; 160 revolutions; 10 Ib. 
steam pressure Boiler entirely of Low Moor iron, 
firebox of copper, and tubes of brass ; fitted with link 
reversing motion, and could be used as a winding 
engine.— Can be seen at MERRYWEATHER’S Fire 








Engine Works, Greenwich Road, London., 8. E. Q 687 
Ker Sale :— 
3 ton Double Standard STEAM HAMMER, 22 in. 


, 4 ft. stroke, base plate 16 ft. by 10 ft. by 3in. 
thic k. 
2-ton STEAM HAMMER, cyl. 18 in. diam., 4 ft. stroke, 
to take 7 ft. between standards. Nay ‘Jor’s patent. 
Pair of Self-contained Cross-cut SHEARS, with Engine 
attached, 10 in. cyl, 10i in. stroke, flywheel 4 ft. 
diam., steeli ng 12 in. lon 
Single-ended PUNCHING and SHEARING M: ACHINE, 
to punch } in. through } in. 
Geared FOUNDRY — with Travelling Bogey, 
5 ft. diam., 5 ft. dee 
16 HP. PORTABL E ENG INE (by Ruston & Proctor), 
pair of 10 in. cyls., 12 in. stroke, new fire-box and 
tubes [24 in. stroke, pendelum governors. 
18 in. Horizontal TANDEM CONDENSING ENGINE, 
HORIZONTAL ENGINE, 16 in. cyl., 30 in. stroke, bed 
14 ft. long by 3 ft. 3in. wide, [wheels 4 ft. diam. 


VERTICAL ENGINE, 12 in. cyl., 18 in. stroke, two fly- 
Catalogues <4 free. 
THOS. W. 
Telegraphic Address : 


Inspection of Stock invited. 
ARD, Aston Works, Snuerrie.p. 
** Forward, Sheffield.” 2782 





TO MACHINE MAKERS, HYDRAULIC ENGINEERS, 
IRONFOUNDERS AND OTHERS. 
ENGINE BRIDGE WORKS, HUDDERSFIELD. 
The Executors of G. W. TomLinson (deceased), have 
instructed us to 


D**! pose of the Business 


(including the Machines, Tools, Stock-in-Trade, 
Patterns, Goodwill, &.) which has been carried on 
at the above Works for the making of 

FINISHING and DYEING MACHINES 
for Woollen and Worsted Cloths, Silk Plushes, Seal- 
skins, Fustians, &c., Hydraulic Baling and other 
Machinery. 

This Business has been carried on for 35 years; the 
Works are situate in a central part of the Borough, 
adjoining the Canal, and are now in full working 
order. 

An extensive and lucrative business has been and 
is being done in Great Britain, Ireland, the Colonies, 
America, and the Continent’ of Europe, and the 
Machines have secured a high-class position for 
efficiency and workmanship. 

Full information and permission to view may be 
obtained, and all offers and negotiations for the 
purchase of same, to be made to us. 

GEO. TINKER & SON, Auctioneers, Valuers, &c., 

re 





23, Market Street, Huddersfield. Q 755 
A. G. M umford, 
CONTRACTOR 


To Admiralty, War Office, Crown Agents for Colonies, 
Spanish, Chilian, and other Foreign Governments. 
HIGH-CLASS MARINE and LAUNCH ENGINES, 
IN STOCK and IN PROGRESS. 
COMPOUND SURFACE CONDENSING. 


Cylinders 24 in. and 5 in. by 4 in. stroke. [patterns. 
” 3 in. and 6 in. by 5 in, stroke, Admiralty 
on $3}in. and 7hin. by 5in. stroke, do. 

” 4 in. and 7 in. by Sin. stroke, do. 
in. and 9 in. by 5 in. stroke, do. 
ae 52 in. and1l}in. by 8 in. stroke, do. 
o 6 in. and12 in. by 7 in. stroke, do. 
* 7 in. and 14 in, by 8 in. stroke, do 
a 8 in. and 16 in. by 10 in. stroke, do. 
“8 9 in. and 18 in. by12in. stroke, do. 
vat 10 in. and 20 in. by 14 in. stroke. 

* 11 in. and 22 in. by 16 in. stroke. 

12 in. and 24 - by 16 i in, stroke. 


14 in. and 28 in. by 18 in. stroke. 
PATENT WATER - TUBE BOILERS, DUPLEX 
STEAM PUMPS, and AUTOMATIC BOILER-FEED 
REGULATORS, AS SUPPLIED TO ENGLISH 


ADMIRALTY. 
A. G. MUMFORD, 2693 
__CoLver Street Works, COLCHESTER, ENGLAND. 


London Stock. Immediate 


DELIVERY. High-class English and American 
MACHINE TOOLS, hee ny haar 
One 4 ft. 6 in. Radial Drill (English). 
22 Screw-cutting Lathes, 5 in. to § in. centres. 
11 Turret Head Lathes and Screw Machines. 
Seven Milling Machines. 
Five Shaping Machines. 
24 — Machines. [40 in. 
One No. 2 Brown & Sharpe’s Universal Grinder, 
Three Cutter Grinders. 
Full particulars on application to— 2822 
BUCK & HIOKMAN, Whitechapel Road, London. 


Machine Tools in Stock. 


READY for INSTANT DELIVERY :— 

24 in., 30 in., 36 in., 42 in. Double-geared Pillar Drills. 

4 ft., 4ft. 6 in., and 5 ft. and 7 ft. Radial Drills. 

5 in., 7}in., 8 in., 9in,, 10in., 12 in. and 14 in. centre 
Lathes. 

Planing Machine, to plane 12 ft. by 4 ft. by 4 ft., 
two tool boxes. 

Punching and Shearing Machines of various sizes, 
with and without engine combined. 

Screwing Machines of various sizes. 

Shaping Machines, 10 in., 12 in. and 14 in. stroke. 

Slotting Machines, 8 in. and 12 in. stroke. 

Steam Hammers, 1} cwt. and 6 cwt. 


Address, Q 543, Offices of ENGINEERING. ———Q.:543 


Ne Machine Tools Ready 


FOR DELIVERY :— 
One 7} in. centre LATHE, 8 ft. gap bed, S. 8S. & Sc., 
complete. 
Two 6 in. to 9 in, stroke SHAPING MACHINES, 3 ft. 
bed, with vice and circular motion. 
Two Vertical MILLING MACHINES, self-acting feed 
and portable circular table. 
One 30 in. Double-geared Pillar DRILLING MA- 
CHINE, 2in. spindle, 12 in. self-acting feed. 
One 44 in. stroke SLOTTING MACHINE. 
Also a number of other Machines in progress for 
quick delivery. 
Send for lists and a. 
SMITH, Q 699 
Macutine Toou —, Phen -TRONWORKS, Hauir AX. 


Mechine Tools Ready for 


DELIVERY :— 
12 ft. by 4 ft. Planing Machine, with two tool boxes. 
8 ft. by 3 ft. Planing Machine, with one tool box. 
6 ft. by 2 ft. 6 in. Planing Machine, with one tool box. 
5 ft. by 2 ft. Planing Machine, screw driven. 
12 in. stroke Slotting Machine. 
Horizontal Milling Machine. 
12} in. centres 16 ft. bed Screw-cutting Lathe. 
10 in. centres 15 ft. bed Screw-cutting and Backshaft 
Lathe. 
8 —— 10 ft. bed Screw-cutting and Backshaft 








with 





the. 
8 in. centres 10 ft. bed Screw-cutting Lathes. 
6 in. centres 5 ft. bed and 6 ft. bed Lathes. 
i in. to 14 in. Brown’s Screwing Machine. 
2 in. spindle Side Pillar Drilling Machines. 
30 in. and 86 in. Vertical ge Ram Machines. 
UDON BR 
46-50, Waterloo Street, Glasgow; and Clyde pos 
Wo orks, Johnstone. 


Fo. Sale :— 


ee N.HP. GAS ENGINE, sad itty to new. 

14 : 

Portable OIL ENGINE, 13} B.-HP. 

Compound Vertical STEAM ENGINE, ‘etnies 12 in. 
and 20 in. by 20 in. stroke; automatic cut-off 
valves ; makers Fielding & Platt. 

CONDENSER and STEAM PUMP combined; will 
condense 500 Ib. of steam per hour. New. 

DUPL = we (Vertical) ; will deliver 5000 gallons 


pe 
LANC ASTI BOILER, 28 ft. by 7 ft.; 
80 Ih 


PLATE- EDG E PLANING, 12 ft. long; 
dition. Can be used as a side planer. 
STEAM LAUNCH, 24 by 54; practically new. 
Do. do. 40 by 
FIELDING & P LATT, Limrrep, 
Atlas Works, Gloucester. 


insured at 


in good con- 


Q 598 





Gecond-hand and New Slightly 


Defective STEEL RAILS FOR SALE :— 
100 tons F.B. 18 to 20 Ib. 


60 ,, Bridge 24 Ib. 
Quantity F. B 30 Ib. 
110 tons ,, 37 Ib. 

c E tengs 41 Ib. 

45 Ib. * 


"70 to 87 Ib. B. H., and lots of 
&e. —Apply, THOS. 


762 


Also 50 to 6 Db. F. B., 
Intermediate Sections, ’Slee rs, 
W. WARD, Albion Works, Sheffield. 








AUCTION SALES. 


PUBLIC SALE AT WARD WORKS, DUNDEE. 

Valuable and Modern Compound Condensing Corliss 
Tandem Engine, cylinders 28 in. and 42 in., 5 ft. 
stroke, flywheel 22 ft. dia., 18 grooves for ropes, by 
Pearce Bros., Dundee ; three Double-flued Boilers, 
30 ft. by 7 ft. with Galloway Tubes, 70 lb. working 
pressure ; 1400 ft. Shafting, 14 in. to 5} in. dia.; 
large and small Rope Pulleys; C.I. Cooling Tank, 
45 ft. by 38 ft. by 4 ft. deep; set of Self-contained 
Double-acting Pumps, 14 in. plungers, 30 in. stroke, 
disc cranks on shaft, driven by countershaft ; Oil 
Tanks, Pipes, &c 


Messrs. George H. Lord 


AND SON, have received instructions to SELL 
by PUBLIC AUCTION the above-named, at Ward 
Works, Dundee, on TvEspay, at Twelve 
o'clock Noon. 

Full particulars and eon Sea can be had on 
application to the AUCTIONEER: Q 741 
Auctioneers’ Chambers, 18a, Ward k Road, Dundee. 





5th Juny, 





MISCELLANEOUS. 


Clyde Rivet Works Co., 
GLASGOW. 


Best Rivets, Sprkes, Woop Screws, Screw Bouts, 
Nots. 2787 








CARTOONS, DIAGRAMS, 
and Very LarGe Maps, up to 25 ft. ‘by 85 ft., 
for — Committees, Public Meetings, &e. 


Re t. J. Cook & Hammond 

ome in Westminster 1860), 
LITHOGRAPHERS, 
2 & 8, TOTHILL STREET, WESTMINSTER. 

Teleg. Address : ‘*Cartoons, London. ” Tel. No. 3185. 

ohn Norm ana, 
Engineer, Millwright, Boilermaker, 

Consulting eer & Licensed Valuer of Machinery, 


1814, St. Vincent Street, Glasgow. 9486 
Plans and Specifications made ‘out as required. 


r. John Price, Inspecting 
Engineer, M.I. Mech. E., UNDERTAKES the 
INSPECTION of rails, accessories, machinery, iron and 
steel of every descri Aiken in this country or abroad. 
Established ae — — ~ Telegraphic, PRICE, 
Workington. code us "2569 


M: ian G. Marshall, 


M.I.M.E., A.M.I.C.E., will commence caine 
as a CONSULTING ENGINEER in BIRMINGHAM 
this Autumn. Factories, mills and works planned. 
Special tools, pumps, marine and land engines and 
boilers, locomotives and other machinery, &c., de- 
signed. Drawings copied and tracings made. Very 
exceptional technical knowledge of French and 


German acquired in Foreign works. Inspections, 
trials and tests in England and abroad, &c. Q477 
BR. OHIPPERFIELD, 

M odel Maker. 
Established 1870. 

Removed to 
and 2, HAM YARD, 
GREAT WINDMILL STREET, Ww. 
Telegraphic Address :—‘' Modeling, ‘London. " 
eorge Ratilitte, 
M.LM.E., M.I. and 8.1., M.LN.A., 
Consulting Engineer. 











SURVEYS OF ALL KinDSs PERSONALLY SUPERVISED. 
24) 


74, LAURENCE POUNTNEY HILL, LONDON, E.O. 


rawings, Plans, Tracings, 

&c., executed with Accuracy and Despatch, on 

moderate terms, by MESSER and THORPE, Mecha- 

nical and a Draughtsmen, 8, Quality Court, 

Chancery Lane, W.C. Od 506 
M. & T. are thoroughly practical Engineers. 


rawings, Plans, Tracings, 
&c., executed with accuracy and despatched 
on moderate terms by WILKS, McEWAN & CO., 
Consulting Engineers, 112, Bath Street ,Glasgow. Tele- 
phone No. 53. Telegraphic Address: “ ‘Hieracio.” 
FOR HIRE 


P»ping . Machinery of every 
PTION 











"Telephone No. 565 (Hop), 


Pree Lumps, Tiles, Clay 


Boiler-seating Blocks, Silica and Ganister. 
Infusible Pure Silica Fire Bricks. 
Stock unequalled. Contractors to the Government. 
. SANKEY & SON, Canning Town, E. 
Also Cement, Lime, Bricks, Slates, Pipes, &e. 


. > = 

radford’s High-class Ma- 
CHINERY OILS and CYLINDER GREASES. 
The best and cheapest on the market. Successfully 
used and most highly ao of by theusands of leading 

firms.—For -free samples, circulars and prices, 
address, JOHN BRADFORD & SONS, Liverpeol. 
Telegraphic address, ‘* Lubricants.” Agents ever. <7 


Begs® aw’s Wrought-iron Pul- 
S, as a in Government. oe ts, 
are the strongest, ch eoget on best in the market. 
given. Illustrated price list, contam- 








Quick delivery 

ing “yo for t ion of power uv, wheels, belts, 
rapes, and shafts, free.—J. BAGSHAW & SONS, Lan, 
Engineers, Batley, Yorkshire. 2051 





age seme Steam Pumps on 


with or without boilers, poms fittings, 








&., with opel tion of by ar Tele- 

gray hic address : FPnlsomstes, I London.” A large 

kept of all sizes.—PULSOMETER ENGINEER. 

G@ OO., Lap., Nine Elms Iron Works, London, 8.W. 

2792 

ailway Crossings and 

SWITCHES.—_THE TYLER & ELLIS 

UFACTURING OO., Lrp., 20, New Bridge 
Street, London, E.0. Telegrams: Biceps, London. 

2446 


Littlejonn & Service, Thom 


Mat ape yh pened oye near Sensei. Cra: 
ers 0} t ipbuilders’ Machine T, 
Gustensel aivattioosans every Machine Tons 


> 








\7auxhall Donkey Pump s.— 


These Pumps maintain their position P regard 
to price, efficiency and quality. A eseaiedk on nd 
from which orders can be ere executed.—THE 
VAUXHALL IRONWORKS COMPANY, Lap., Wands- 
worth Road, London, S8.W. 1261 


THE Guiascow Ronuine Stock AND PLANT Works. 


Ht. Nelson & Co., Ltd., 


BUILDERS OF RAILWAY CARRIAGES, 
WAGONS, TRAMWAY CARS and LIGHT RAILWAY 
RoLLine STOCK OF EVERY DESCRIPTION. 

Makers of WHEELS and AxLEs, RAILWAY PLant, 
Foreines, SmirH Work, Iron and Brass Castings. 
. Registered Office and Works :—Motherwell. 

Glasgow Office : 160,° Hope Street. 2798 
London Office : 11, Queen Victoria Street, E.C. 


[)2zlington Wagon and Engi- 
NEERING COMPANY, LIMITED, 
MAKERS OF 
RAILWAY CARRIAGES AND WAGONS OF EVERY 
DESCRIPTION, WHEELS AND AXLES, 
BRIDGES, GIRDERS, ROOFS, &. 











2553 
OFFICES AND WORKS: DARLINGTON. 


rtheA shburyRailwayCarriage 


AND IRON COMPANY (Limited), 
Openshaw, Manchester. 

MANUFACTURERS of RAILWAY CARRIAGES, 
WAGONS, and TRAMWAY CARS. Also Cars for Elec- 
tric and Light Railways, Railway Ironwork, Carriage 
and Wagon Wheels, Mansell’s Wood Centred Wheels, 
Hydraulic Pressed Wrought-iron Wheels, Iron Roofing, 
Bridgework, Turntables, Water Columns, Builders’ 
Ironwork and Contractors’ Plant. 

Wagons built for Cash, or for deferred payment. 

London Office : 7, Victoria Street, S.W. Od 501 


P & W. MacLellan, Limited, 
ty) CLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 
RAILWAY IRONWORK, BRIDGES, ROOFING, &. 


Chief Offices : 129, Trongate, GLAscow. 8547 
Registered Office : 8, Gt. WinchesterSt., London, E.0. 


Y. Pickering & Company, 


e Lmrrep. 
RAILWAY WAGON BUILDERS, WHEEL 
MAKE 


KERS, &c. 











Makers of WAGONS, with Steel (or Oak) Under- 
es, or with Steel’ Bodies; and WHEELS and 
AXLES, with Hydraulic-pressed Wrought-iron — 


a Works & Orrices : : WISHAW, near GLASGOW. 
NDON Orrics : 3, Victoria St., ‘WESTMINSTER, SW. 


fhe Oldbury Railway Carriage 
AND WAGON COMPANY, Limited, 
rng nae 1847: 
Ouppury Works, near BirminaHam, Manufacturers of 
RAILWAY CARRIAGES, WAG ONS and TRAMCARS, 
and every description ‘of IRO IRONWORK, either for 
Cash or for Payment over a period of years. Railway 


Wagons for 
Chief Offices— 
OLDBUBY WORKS, near BIRMINGHAM. 
London Offices— 2607 
7a, LAURENCE POUNTNEY HILL, E.O. 
The Engineeri 


he Midland Ry. Carriage 


AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every ‘description. Wagons built for Oash, Defe 
a or Hire. E. JACKSON, Secretary. 
Chief Offices : MipLanD Works, BreMincHaM. 

Branch Works : ABBEY WORKS, SHREWSBURY. Od 5667 
London Office: SurroLk Houser, LAURENCE Pousrasr Aus, Hit. 


"the Metropolitan Railway 


CARRIAGE & WAGON COMPANY (Limited), 
Saltley Works, Birmingham, Successors to Messrs. 
JOSEPH Wricnt and Sons, Manufacturers of Railway 
Carriages, Tramway Cars, Wagons, and Railway 
Ironwork of every description. 

RAILWAY CARRIAGES and WAGONS built for 
CASH, or upon DEFERRED PAYMENTS EX- 
TENDING over a SERIES of YEARS. 

A large number of OOAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on 

Manufactory and Chief Office—SALTLEY Worss, 
BrmrMINGHAM. 

Branch Wagon Works—Great EasTaax at 
PETERBOROUGH. Od 


ANTICORIN. 


WEATHER, WATER AND FIREPROOF PAINT 




















IN ANY COLOUR OR SHADE. 
For Further Particulars apply to 2854 
WOLF & CO., 


16, Water Lane, Great Tower Street, EC, 
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SPECIALITIES: WE ott 
gan yer” 
FORGED STEEL AND IRON CRANKSHAFTS. We, WH: 
SHAFTING, SOLID AND HOLLOW. OD. “shor 


STERN FRAMES, RUDDERS, 


a : % AND SHAFT BRACKETS. 
< i j Propeller Rida wats to 22 j in, - o4 STEEL 
= 1a diam. supplied, finished CF C A S T | N 6S 


egg to Five Up to any Weight. 








STEEL & IRON 


UP TO ANY WEIGHT. at O asso” 
Single-Throw Orankshafts, up D ob soe 
to 25 in. diam. supplied, os gs0 
finished in Two to 30 qr 
Six Days. of ¢o™ os 
gs” STEEL CASTINGS 
D Pp by Improved Open- 
b Hearth Method. : 
CONTRACTORS TO H.M. AND FOREIGN GOVERNMENTS, PRINEIPAL STEAMSHIP LINES, AND RAILWAY ‘COMPANIES. mi 














Tuck's Leather Baki 


ARE ONLY MANUFACTURED BY 


LockE & CoO., LIME DD 


116, CANNON STREET, LONDON, 
And at Liverpool, Cardiff, Newport, Barry, Southampton, Dublin, and Melbourne, 


INDIA-RUBBER, PACKINGS & ASBESTOS GOODS. 


Works—INDIA-RUBBER and PACKINGS, Lambeth; LEATHER, Liverpool; ASBESTOS, Cardiff. 





poset 








OWEN, BRAZIL & HOLBOROW 


VULCAN IRONWORKS, 


5B HLS Oda 


MAKERS OF 
HiIiGH-CoLaAss 


STEAM ENGINES 


Pumping Machinery. 
YACHT & LAUNCH ENGINES. 
Hydraulic Machine Tools. ° 


2151 















TELEGRAMS - - - ~- “HYDRAULIC, BRISTOL.” 


=~ London Office: 110, Gannon St., E.6. 


























ENGINEERING. 


[JUNE 24, 1898. 






















Condensing ra oats Bi Hartnell’ s 
Expansion Gear. 





Coupled ial teataan with 
Proell’s Gear. Up to 500 HP. 





icin, a tn & CO., LT. 


Britannia Ironworks, GAINSBOROUGH, 


Address for Tel 
”“ MARSHALLS, GAIN! NSBORO’.” 


Telegrams, Engine, Lormdon. Telephone No. 6648. 





High-c -class Horizontal 
Engines. 





Compound Condensing 
Engines. 





Illustrated Catalogues (in English 
and Foreign languages), with 
Current Prices, free on applica- 





Traction Wagons. 


OFFICES, SHOW ROOMS AND STORES ‘AT 
Marshalls’ Buildings, 79, Farringdon Road, LONDON, E.c. 


And 99, Clive Street. & 25, St 
CALCUTTA, _— 








Double cylinder Engines. 
High Pressure or Compound. 





a High- chen Long: stroke Condensing 
tion. Od 2529 Engines, with Proell’s Gear. 





seen 








HIGH-CLASS ANTI-CORROSIVE 


Leave no Dirt or Deposit about Piston, Boilers, or Condensers. 








SPECIAL OILS for Special Purposes to suit all Customers. 


LUBRICATING OILS 


FOR CYLINDERS AND VALVES, 


BBAVTETE BAARINGS, SHAY,rITING, AND HIGH-SrFPEBED MACHINERY. 


EXTENSIVELY USED FOR ELECTRIC LIGHT WORK, ENGINES AND DYNAMOS. 
HEAVY DARK OILS for Crimpers. CLEAR PALE OILS for Dynamo Machines and General 


Lubrication. 


2682 





PRICES, SAMPLES, AND ALL PARTICULARS MAY BE HAD OF THE MANUFACTURERS. 


ENGELBERT & CO., 44-47, Bishopsgate, LONDON, E. C. 





ipl: erwin 





ENCINE 
MACHINERY 
CYLINDER 
SHAFTING 
AXLE 





and CYLINDER | 





on net TI BRICATING OLTLs 


Head Office—No. 7, Idol Lane, Eastcheap, LONDON, E.C. 


CELEBRATED FIRST-CLASS 





LOOM 
SPINDLE 


{|GAS ENGINE 


DYNAMO 


DRILLING 
TRAM 
WIRE ROPE 
CYCLE, &c. 








By Royal Letters Patent. 





LOCOMOTIVE _ Scegnphie £60 Address : “Ragosine, , London.” WORKS & STORES : ALBION WHARF, BOW BRIDGE, BE. Telephone No. 11,244. 2672 


BUTLEn’S 


PATEN? ROLLED 





IN IRON AND STEEL. 





RPATINT 


Sk AF TING ida on ee ; “ on ff a 


COUPLINGS 


The Kirkstall Forge 0o., Leeds, 
SOLE MAKERS. __2679_ 








nt 


SMITA & COVENTRY, L®., Manchester 





C Size, AUTOMATIC MILLING MACHINE. 
canadacnectectee No.3 VERTICAL MILLING MACHINE, Built in Four Sizes. | Built in Three Sizes. 


IMPROVED MILLING MACHINES. 








Makers of PATENT, SPECIAL & GENERAL 


1: MACHINE TOOLS 


MILLING MACHINES. PATENT careran REST ‘aia LATHES IMPROVED DRILLING MACHINES. TWIST DRILLS. 
PATENT BRASS FINISHERS’ LATHES. or Stud ana Screw Making. PLANING AND SHAPING MACHINES. STANDARD AND WORKSHOP GAUGES, 
IMPROVED TURNING and BORING MILO, PATENT SIDE PLANING MACHINES. LATHES, &c., &c. MILLING CUTTERS, RHYMERS, &c. 





A Size, HORIZONTAL MILLING a. 


—_——— 
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